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Electric    Construction    Co..    580,    633 
Electric      Light      ft      Power       Supply 

Corporation  of  Australia.  385 
Electrical  ft   Industrial  Investment  Co., 

188 
Electrical     Distribution    of     Yorkshire, 

217 
Elo-trn-Blcach     ft     Bv-Products,     245. 

610 
Evered    ft    Co.,    469   . 
Fairbairn,  I.awson,  Coombc,  Barbour, 


Citv    Notts — continued 
File   Tramway,   Light,    ft   Power    Co., 

217,    245 
Folkestone   El.  ctricity  Supply  Co.,  356 

French       Eleelri.  al      Companies,      105, 

s    Co., 

Gi  ni  ....    I  11  ctric    1  o.    (U.S.A.),    524 
German    Electrical    Compani...    20,   49, 

385.    441.    580,  706 

1     ■  graph    ft     I  rusl    '  0      37*, 

707 
Glover   ft   Co.    (W.    T).    441.    4K9 
Great      Northern      Telegraph     Co..      of 

Denmark.    469,    659 
Greenock   ft    Port   Glasgow   Tramwavs 

Co.,   442 
Hadfield's,    301,    329 
Halifax    ft    Bermudas    Cable    Co.,    245 
Hart  Accumulator  Co.,    413 
Hawkes,   O.    C.  357,    707 
Heenan   ft   Froude.   683 
Henley's.    W.    T..     Telegraph    Works 

Co  .   245,  301,  356,   411 
Holme     (Huddersfieldl    Electricity    Co., 

21 
Huelva    Ga«    ft     Electricity    Co.,    357 
Humphrey    Pump    Co.,    21 

Imperial   Tramways  Co.,  77.   707 

India.    49 

Indian     Eleclrir    Supply     ft     Traction 

Co.,    497.    522 
Indo-European      Telegraph      Co.,     413, 

497 
Isle  of   Thanet    Electric    Tramwavs    ft 

Lighting    Co..    4h 
Isle  of  Wight    Electric  Light   ft  Power 

Co..    330 
Italy.  404.   553 
lackson,  P.   R..  ft  Co.,  357 
Jarrow    ft    District     Electric    Traction 

Co.,  273 
Johnson    ft    Phillips,   468,    497 
Kalgoorlie    Electric    Power    and    Light- 
ing Corporation.  413.  442.  553.  009 
Kaministiquia     Power     Co.,     49,     217, 

497 
Keith.  Jas.  ft  Blackman  Co..  683 
Kensington    ft    Knigblsbridge     Electric 

Lighting    Co.,    24.'..    272 
Kidderminster      ft      District      Electric 

Lighting   ft   Traction  Co.,   553 
Kidderminster     ft     Stourport    Electric 

Tramwav    Co.,    553 
La     Plata      Electric     Tramwavs     Co., 

442 
Lanarkshire   Tramwavs   Co.,    161 
Lancashire      United      Tramways.     217 
Launceston  ft  District  Electric  Supply 

Co.,    357 
Lewes  ft  District   Electric  Supply  Co., 

553 
Lima  Light,  Power,  ft  Tramwavs  Co., 

21.   469.   659 
Lisbon    Electric  Tramways,    608,    658 
Liverpool      Overhead      Railway      Co., 

189,  244.  272 
Llandudno    ft     Colwvn     Bav     Electric 

Railway,   161 
Llanellv    ft'  District    Electric    Lighting 

ft   "Traction    Co.,   385 
London     ft     Suburban     Traction     Co., 

634,    683 
London    Electric     Railway     Co.,     189, 

216,  244 

Lonaon     Electric     Supply    Corporation, 

217.  328 

London    United    Tramwavs,    634.    683 

Longford    Wire    Co..    658' 

Madras    Electric    Supply    Corporation, 


Madr 


356 


Elertr: 


Tramways      (19041, 


Manila  Electric  Railroad  ft  Lighting 
Corporation,    329,   858 

Marconi  International  Marine  Com- 
munications   Co.,   21.   705 

Marconi  Wireless  Telegraph  Co.,  of 
America.     441 

Marconi's   Wireless    Telegraph    Co.,    21 

Mather    ft    Piatt,    217 

Melbourne     Electric    Supply     Co.,    442. 


Melt. 


Mowbray    Electric    Light    Co., 


274 

Mersev   Railwav   Co.,  217 
Merthvr   Electric  Traction   ft   Lighting 

Co.,    553,   581 
Metropolitan      Carriage.      Wagon,      ft 

Finance    Co..    581 
Metropolitan      District     Railwav     Co., 

188.    216.    244 
Metronolitan    Electric  Supply  Co..  272. 


326 


187 


Trar 


Fellows    Magneto   Co.,   49 


Midland       Electric       Corporation       for 

Power    Distribution.    441.    525 
Minehead   Electric   Supply  Co..   355 
Mirrlees.    Bickerton.    ft    Day.    581 
Mirrlees-Watson    Co..   245.  '330 
Montana  Power  Co.,  469 
Monte    Video   Telephone    Co..    442 
Montreal   Light,    Heat,   ft    Power   Co., 

469,    70S 
Nairobi     Electric    Power    ft    Lighting 

Co..    77 
National    Electric  Supply    Co..    707 
National     Electric     Supply     Co.,     189, 

217 
National    Gas   Engine    Co..    161.    188 
New  General   Traction  Co.,  659 
New    York    Teleohone    Co..  274 
Newcastle    ft    District    Electric    Light- 
ing Co..   217.   272 
N'ewcastle-uno"-Tvne     Electric     Sunnly 

Co..    245     309.   355 
Ncwmark-t   Electric    Light    Co..   413 


Cm    NoltS— continued. 
North  ^  Metropolitan     Electric     Power 

supply    Co.,    658 
North    of    Scotland    Electric     Li{,h1    a 

Power    Co.,   497 
Northallerton       Electric       Light  I  and 

Power    Co.,   273 
Northampton   Electric  Light  ft  Power 

Co.,   49,   105,  273,  3U1 
Northern    Counties    Electricity   Supply 

Co.,    659 
Northern   General  Transport  Co.,  441 
Norway,    469 
Notting    Hill     Electric    Lighting    Co., 

243,    300 
Oldham,     Ashton,     ft    Hyde      Electric 

Tramways,    441 
Oriental     Telephone    ft    Electric    Co., 

498,  523,    525 
Oxford    Electric   Co.,   217,   245,   329 
Para     Electric     Railway     ft     Lighting 

Co.,    217.    244 
Parsons'    Marine   Steam    Turbine    Co., 

161 
Peel-Conn,  r    Telephone    Works,    553 
Penarth     Electric     Lighting    Co.,     581 
Pennsylvania    Water  ft   Power  Co.,  244 
Peterborough     Electric    Traction    Co., 

658 
Potteries    Electric   Traction    Co.,    580 
Pritchett    ft    Gold    ft   Electrical    Power 

Storage   Co..   413 
Ramsgate    ft    District    Electric   Supply 

Co.,    498 
Rangoon   Electric   Tramways  ft   Light- 
ing  Co.,    65!) 
Reduction   ol    Capital,    610 
Reyrolle  ft   Co..    581 
Richardsons,   Westgarth    ft  Co..  683 
Rio   de    Janeiro    Tramway,    Light,    ft 

Power   Co.,   77,   413 
River    Plate    Electricity    Co.,   469,    523 
Robey   ft   Co..   357 
Rushden    ft    District    Electric    Supply 

Co.,    274.    301 
Russia,  133.  386.  683 
Ruston,    Proctor    ft  Co.,  708 
St.      James'     ft     Pall      Mall      Electric 

Light  Co.,   161,  217.  273 
Salisbury      Electric     Light     ft    Supply 

Co.,'  357,    385 
Sao  Paulo  Tramway,  Light,  ft   Power 
»        Co.,   77.  413 
Scarborough   Electric  Supply  Co.,  301, 

357 
Shanghai    Electric     Construction     Co., 

525.    553.    581 
Shawinigan  Water   ft    Power  Co.,   357 
Shropshire.  Worcestershire  ft  Stafford- 
shire   Electric    Power  Co.,    273 
Siemens-Schuckert    Group,    20 
Simplex    Conduits.   330 
Singapore     Electric    Tramwavs,     683, 

706 
Slough  ft  Datchet  Electric  Supply  Co., 

385 
Smith,  S.,  ft  Sons  (Motor  Accessories), 

386 
South   London    Electric   Supply   Corpo- 
ration. 217,   273,    301,    356 
South    Metropolitan    Electric   Light    ft 

Power  Co.,  216,  273 
South      Metropolitan     Electric     Tram- 
ways ft   Lighting   Co.,   659 
South   'Staffordshire     Tramways     Co., 

217 
South   Wales    Electrical   Power   Distri- 
bution Co..  412.   553,  682 
Southern     Brazil     Electric     Co.      683, 

707 
Stewart   ft    Llovds.    301 
Stock    Exchange    Notices.   21,  49,   245, 

273,    413 
Stone,   J.,  ft   Co..  708 
Stratford-on-Avon    Electricity   Co..   609 
Sunderland  District  Railways,  161 
Swansea    Improvements    ft   Tramwavs 

Co.,    610 
Swiss  Electrical  Companies,  188,  440 
Tata     Hvdro     Flectric    Power    Supply 

Co..' 19.    77.  683 
Taunton    Electric   Traction   Co..    553 
Telegraph  Construction  ft  Maintenance 

Co..    188.    245 
Telephnne   Company  of   Egypt.   469 
Tottenham     District    Light.     Heat,    ft 

Power    Co..    188 
Traction  ft   Pnwer   Securities   Co.,  245 
Tramwav    ft    Linht    Railways    Estates 

Co..'   386.     658 
Tramwavs.    Light,    ft   Power   Co..   272 
Tyneside    Electrical    Development   Co., 


273 


ft  Tramroads  Co., 


Tvneside  Tran 

217.    273 
Underfeed    stoker    Co..    189 
Underground    Electric    Railways   Cnm- 

oanies  of  Lo-don.   189.  244.   199 
United    Electric   Tramways    of    Monte 

Video.  707 
United     River    Plate    Telephone    Co., 

610.    635.    682 
Urban    Electric    Supply    Co.,    385.  410. 

468 
Yrritvs,    330 
Yickers.    357.    386 
Victoria  Falls  ft  Transvaal  Power  Co.. 

413.    707 
Vulcan    Boiler    ft    General     Insurance 

Co..    217 
Wavgnod-Otis    683 
War  Loan.  106.    188.   "17 
Waste    Heat    ft    Gas   Electrical    Gene- 
rating   Stations.    273.    330 
West      India     ft     Panama     Telegraph 

Co..    418.   525 
West    India    Electric    Co.,    412 
We=>    L~.de-,    ft     Provincial     Electric 


580 
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Cuv    Notes — continued. 
Western  Telegraph  Co.,  301,  581 
Westminster   Electric   Supply  Corpora- 
tion. 133.  217,   272 
White,    I.   G.,   &  Co.,  708 
Willans  &   Robinson.   MO.   496 
Windermere      &      District      Electricity 

Supply   Co.,   329 
Windsor     Electrical     Installation    Co., 
*      385 

Winnipeg   Electric    Railway   Co.,    659 
Woking     Electric     Supply     Co.,     441, 

497 
Wycombe    (Boroughl    Electric   Light   4 

Power    Co.,    413 
Yorkshire     Electric    Power    Co.,    161, 

188,  243 
Yorkshire      (West      Riding)      Electric 

Tramways  Co..  77,  161,  245 
Yorkshire    (Woollen    District)    Electric 

Tramways,    441 

Coal  Advisory  Board,  260 

Coal,  Anthracite,  by  W.  H.  Booth,  646, 
669 

Coal  available  for  steam  boiter  pur- 
poses. Redistribution    of,    679 

Coal   boiler'  furnace,    Powdered,    242 

Coal  concreted  from  ashes  or  dusts, 
702 

Coal  cutters.  Australian  judge's  deci- 
sion. Electric,  701 

Coal  deposits  in  Australia,  Brown,  130, 
409 

Coat    economy,    588 

Coal  in   France,  Saving,   673 

Coal   in   U.S.A..  The  cost  of,  269 

Coal   storage.    Underwater,    269 

Coal,   The  control  of.   703 

Coal  trouble  and  its  effects.  The 
Australian,    65 

Coal    winding  problems,   338 

Cockerill's,  The   Huns    and,    575  _ 

Coke   ms   fuel.    Economy   of  gas,  592 

Colonial    Premiers,    The,    406 

Colonial  telegraphs  and  telephones,  by 
R.  W.   Weightman.  25,  51,  79 

Committee  of  provincial  electric  supply 
companies.   A,  140 

Committee   on   production,  492 

Commutator  motors,    New  polyphase,  32 

Communications  in  the  field.  Electrical, 
595 

Concentric  standard  dynamometer- 
wattmeter,  and  non-inductive  stan- 
dards of  low  resistance.  A,  by  A.  E. 
Moore,  637 

Concrete  transmission  poles.  Reinforced, 
639 

Condensation    pump,    The,   41  _ 

Conductivity   of  air   and   of   mica,   275 

Consular   reform,    104 


Contracts  Closed — 
Aberdeen,     14 
Aldershot.    14 
Australia,  129.   15s,  26s,  324.  381,  574. 

678 
Aylesbury,    575 
Barnsley,   324 
Barrow,    407 
Basingstoke,    183 
Bedford,    201,    437 
Bexley,    295 
Birmingham,  628 
Blackpool,   407.  491 
Bolton,  158,  518 
Bradford,  295.  407,  518 
Bridlington,    183 
Brighton,   700 
Cape   Town,   74 
Chester,  437 
Colchester,  44 
Derbv.  268.  407,  491 
Dewsbury,  518 
Dover,  465 
Farnborough,    548 
Fleetwood,    700 
Gillingham,    548 
Glasgow,    15.    44,   183.    352.    491.    518. 

605.   628,  679 
Government    cuntracls,    101.    211,    324, 

465,  574,  679 
Grays,   700 
Halifax,    491 

Hammersmith.    129.   57.5.    679 
Heckmondwike,  437 
High  Wycombe,  605 
Horsham.   44 
Hull,    465 
llfnrd,    129.    381 
Ireland,    101 
Johannesburg,    605 
Leeds,  158 
Leigh,    44 
I    -.  >.m.   3.52,'    575 
London.    44.    101.    12:1,    158,    268,   324. 

381.  437,   465.   54S.   57.5.  605.   679 
London  County  Council.  101.  1.58.  381. 

491.  548 
Malvern,  548 
Manchester,    44,    158,    268,    407,    491. 

628 
M-irylebone.    44.  268.    465.  679 
Metropolitan   Water    Board,  605 
Newcastle    West    (Ireland).    101 
Nuneaton.  268 
Poplar,    324,   437.   679 
Rawtenstall.    101 
Rochdale.    700 
St.    Helens.   295 
St.    Pancras.    .57.5 
Salford.   15.   158.  268.  491.  623 
Sheffield.  44.   183.  518.   655 
Sleaford.  74 

Southend-on-Sea,    74.    548 
Spain.   548 


Cos-tracts  Closed — continued 
Stoke    Newington,    437 
Stretiord,   655 
Sunderland.   44,   1*3.   548 
Surbiton,  15 

239,    <24.   51S 
Todmorden,    628 
Twickenham.    44 
Veneztu 

Walthamslo.v.  381,   i'2 
War    Pensions  E  548 

West    Ham,   4I'2 
Weymouth,   211 

Wolverhampton.   1*3,   437.    548.   655 
Woolwich,   67a 


Extracts  Open— 
Aberdare.  1N3,  211.  239,  295,  323,  351, 

381,    437 
Adelaide,  101.  129.  157,  133,  211,  239, 

2bS.    2H5 
Argentina.    183,   211 
Australia,    11.    44.    74.    101,   129,    157, 

is).    211.    i'.'',   2bs.    295,    381,    407, 

404.   548.   574.   605,    028.   655.    673, 

700 
Avlesburv,  351.  381,   407 
B'ambrid'ge,  44,   74,    101,   129 
Barrow,  183,   211,  239 
Battersea,    74.    101.    139 
Bedford,    74.    101.    129 
Bedwas.     211.    239 
Belfast,    211.    239.    2t>- 
Bermondsev.    101'.   129.    158,    183 
Birkenhead.   323 
Bolton,  183,  211.  239,  295 
Bootle.   14 
Brav.  323.  352 
Brighton,    211,    239 
Brisbane,    157.    183.    211 
Bristol,    295 
Burnley,  239.   2"s.   2 '5 
Bury,  '352 

Canada.    158.   183.    211,    239      -    -      - 
Cheltenham.    101.    129.  158 
Dublin.  574.   605 
Dundee.  295,   324.  407.   437 
Erith.   655.    678 
Exminsler,    678 
Farnborough.    491 
Fleetwood,    574 
Glasgow,    14.  211.    26s.    295,    324.    352. 

464.  65.5.  67s.    700 
Grenada,  183.  211,  239 
Halifax,    74.  101.    129.   158 
Hammersmith,    129.   183.   211.   4"7.   437 
Harrogate,   129,    158,    183.   211,   239 
Hull,  324,   352,  381 
Keighlev,   101,   129,  158.  518 
Kensington,    239 
Kilmallock.   183,  211.   239 
Kingston-on-Thames,  574.  605 
Liverpool,    295 


437 
London  County   Council,   1.58.  211.  324 
Londonderry,    183,   211.  239.   268,   295 
Macclesfield.   183,   211,   239.   268 
Manchester,    74.     101.     129,    158,     183. 

211,   239,  324.   352.    437,   464,   491. 

518,   548,  574 
Melbourne,  14,  44,  101,  129,  157,  183, 

211.    239,   381.    407.    437.    464.   548, 

574,    605,    628,  655.   678 
•Metropolitan    Water    Boar.i      18 
Merthyr  Tvdvil,  268 
Middlesbrough.    44.    74.    101 
New  Maiden.  44.  74.  101 
New  Zealand,  14,  44,   74 
Newport    (Mon.).    605.    62S.    655.    673, 

700 
Pembroke,    129 
Perth,    14 

Portsmouth,    101.    129 
Redditch,   268 
Rhondda,  239.  268.  295 
St.    Pancras,   268.  295.   324.   352,   381 
Salford,    74,    129.    158.  26S.    295,    381, 

678 
Sheffield.    464.    491 
Sleaford.    678 
South    Africa.    14.     44.    74.     101,    129, 

158.  407.  437 
Spain,   14,  '44,   158,   183.  295.   324.   407. 

491,   548,    605,    628.   6.55.    678.    700 
Stockton-on-Tees.    211.    239.    268 
Stoke-on-Trent,   574 
Svdnev,    14.     44.     101.    157.    183,    211, 

548,    574.  605,    62s.    6.55.  700 
Warrington,    295.    324.    352.    381.    491. 

518.   648.  678 
West    Ham,    14 
Wig«n.    14.    484 
Winchester,  54* 
Wolverhampton,    46.5.    491.    655.    67S, 

700 
York.     628 


Co-operation  in  export  trade,  170 
Co-operation     in     the     electric     vehicle 

business,    561 
Copper.    German    scarcity  of.   700 

Correspondence — 

Accuracy     of     steam-flow     meters,    by 

J.   R.  P.   Lunn.  151 
'•  A      mating    current    work,"    bv    W. 

I'-rren    Maycock,    307 
American    and     English     research,    by 

-  W.    H.   B..'     204 
Appeal   for  calendars,   bv   F.  L.   Cater, 

123 
Australian  agencies,  by  "  A.   H.  C," 

151 
"  Bauer  "    qualimeter,    by    N 

Wright,    336 
Boiler    house    operation,    by    C.    Erith, 

433 
Boiler    house    operation    and    mainten- 
ance, by   C.    Mancha    Bennett,   232 
Books    for   soldiers,    bv   (Corpl.)    S.    J. 

Knight,  67 
British   V.    German    manufacturers,  by 

A.    Nichols    Moore.   122,    177;    by 

"  Electrical     Manufacturer,''     173; 

by    "L.    M„"    206;    by    W.    H. 

Sisson,    232 
Business  as   usual,  by   "  Contractor," 


s-.-pn 


879 


Contracts.  Effect  of  th.    war 
tion,  310 

Contracts,    Pre-war,    576 

Control  gear  for  steel  works,    Auxiliary 
motors  and,   685 

Control    of    alternating   current    locomo- 
tives.   The.    709 

Controller  drum.   The.    bv   P.  H.    Jack- 
son,   2s-, 

Controller    drums.    The    manufacture   of, 
bv   R.  K.  Shield.  590 

Cooking       at       a       Y  MCA.       canteen. 
Electric.  240.  312 

Cooking    conditions.    American    electric, 
34 

Cooking.   Electrical  heating  and,   598 

Cooking    installation,    A    large    Carron 
electric.    370 

Cooking    installation.    A   railway.   240 


633 


engineer,       by 


Business       man 

"  Engineer.  ■ 
Central    station    employes,    bv    W.    J. 

Ebben,  4S1 
Cheap       water-power,      by       "  Water- 

Power.''  150 
City     and     Guilds'     Examination,     by 
'A.   P.  Lundherg  &  Sons.  9.  66.  96, 

17S;    by  "  N..   Energy,"   124 
Combination     plug    and     adapter,    by 

Donovan    &    Co.,    419 
Controller    drum,    by    N.    J.    Hockley, 

Cross-talk  and    secreci .    by   T        I 

phone       Manufacturers'      Associa- 
tion,   695 

Curious  trouble  with  lead-sheathed 
cable,  bv  G.  W.  Partridge,  205; 
bv  W.  H.  Nairn,  232:  bv 
s  M.  G  Teal,  232;  by  J. 
Shepherd,  258;  bv  A.  R.  Chavtor, 
336 

Decimal  coinage,   by  "  G.   W.."  375 

Deterioration  of  turbine  blading.  The, 
bv  The  British  Thomson-Houston 
Co.,   545;   by  C.   P.  Sparks,   545 

Electric   fires,  by    Belling   S:   Co..    458 

Electric  power  in  a  cotton  mill,  bv 
W.    T.    Glover  S:  Co.,   687 

Electric  radiators,  by  C.  Orme 
Bastian,  307:  bv  "  Mains 
Engineer."     307;  by  P.  Cope.  336 

Electric  vehicles,  by  E.  P.  Rowley, 
481;  by  "  Semper  Ipsi  Este,"  531; 
by  the  Hon.  Secretary  of  the 
Electric  Vehicle  Committee  of 
Great    Britain.   544 

Electrically  operated  valves  for  in- 
ternal combustion  engines,  bv 
W     P.   Durtnall,    482 

Electricity  supply  rates  and  Govern- 
ment contracts,  by  "  Electric 
Supply,"   344 

Fault  localisation,  by  A.  Somerville, 
345  by  "  R.  W.  H.."  419.  by 
H.    E.  Blake.   433,   458 

Federal  Income  Tax,  bv  the  Secretary. 
Australian  Association  of  British 
Manufacturers  and  their  repre- 
sentatives,  151 

Fuse  failures,  by  H.  W.  Bern-.  178; 
by  "  W.  H.  B,"  205:  bv  The 
British  Central  Electrical  Co.. 
232:  bv  Berrv.  Skinner.  &  Co.. 
258 

Homogenous  Lead  Coating  Co.,  by 
Sherard    Cowper    Coles,    232 

Industrial  fatigue  and  maximum  out- 
put,  by    "Producer,"    695 

Inspection  of  munitions,  bv  "  Albion." 
231.    307;    by    "  Comrnercial."  258 

Institution  of  Electrical  Engineers' 
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Coupling   for  electric  machinery,  597 

De'Ath    it.    London    Electric    Railways 

Co..    154 
Douglas    -..    Creasey.    488 
Dundalk    l.D.C.    .-.  Attorney-General, 

382,  621.  648 
Edmundson's     Electricity     Corporation 
Roserea    (Co.   Tippcrarvj  Bacon 
Factory.    Ltd..   208 
Electrical   engineer  sentenced,  404 
Electrical     installation     at    a     theatre. 
Alleged    breach    of    contract,    262. 
648 
Electricallv-welded    flexible    tubing,  177 
Ellis   r.    Birlcett,   488.   568 
Factories  Act    prosecution,  382 
Fowler    r.    Midland    Electric    Corpora- 
tion   for    Power    Distribution,    153, 

General    Electric   Co.    v.   Ossawa,   687 

Gruban  -.-.  Booth.  542 
Heating  device.   Electric,  153 
Helical   Rollers  ;.  I-ockwood,  154 
Hewitson     ;-.     Newcastle     Corporation, 

208 
High-tension    electrometers    for    X-ray 

apparatus.    234 
Invalid     chair    appeal     case,     Electric, 
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John   Walsh    ..    Wi  later,  568 
Laycock      y.      South     London      Electric 

Supply   Corporal  ii 
Leaving    certificate,    179,    234,    290 
Liability  of  tramway  authorities,  96 
London"  County   Council  and   tramway 

rating — Settlement   of    outstanding 

appeals,   233 
London    Electric    Rai  568     657 

London     L'nited    Tramways 

appointed,   630 
London    L'nited   Tramways   v.   L.C.C., 

262 
Meirowskv   insulating  tub- s.   17.".,   2-14 
The     United     Electrical 

Manufacturing  Co.,  96 
Munitions    cases,  207,    290,    325.    404, 
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ufactup 


No  lighting 

North    oi    Scotland    Electric    Light    & 

Power    Co.    -.-.    North    oi    Scotland 

Fish   Guano  Co..   513 
Pickman   v.   Western  Electric  Co.,    460 
Postmaster-General  :-.   P.   E.   Schweder 

&    Co.,   155 
Trice  of  an   outrage.  The.   45 
Pritchard    -.-.    Peto    and    the    Electrical 

Contract  &  Maintenance  Co.,  347 
Queen     Anne's      Residential     Mansions 

and    Hotel     r.     H.M.     roslmaster- 

General.  649 
Revocation  of  patent.  Petition  for.  S3 
Rieht   to  disconnect.   The,  .598 
Rugby    U.D.C.    V.    Smith.   122 
-..cesi 

83.    % 
Telephones    and   war    surcharg  -.    176 
Tramcar    accident    claim.    291 
Tungsten      filament     lamp  . 

649.    688 
I'sing    power    supplv    for    lighting.    46 
Vaughan     ;-.    Golder's    Green     Amuse- 
ment &  Development  Ci  „  176.  290 
Welsbach    appeal    case    to    the    Privy 

Council    dismissed.   576 
Wilde    v.    Walsall    Electrical    Co.,    234 
Woolley  o.  Watson,   Marsh,  &  Co.;  154 
Workmen's   compensation,    75.    404 


Lighting  energy  at  power  rate 
Hackney    action.    425 

lighting  in  relation  to  fuel 
Economies  in,    614 


L.1CHTING   asp    Power   Notes — 
Aberdeen.  26(1.  48-.  516 

.  on,    1-1.   237.   292 
Aldershot.   99,   292.   379 
Argentina,    71.  266 
Ashtead,  181 
Ashton-under-Lyne,  435 
Asiatic  Turkey.'  209 
Australia.  11. '38.  71.  99,  127.  156, 

266.  292.    379.   435,    462.    516,   I 

676    . 
\ylesburv,    349,    4115,    572 
Ayr,    547 
Ayrshire,    71 
B'aildon,   516.   698 
Banbridge    (Co.    Down),   99 

[Co.   Cork),  99 
Bangor,   652 
Barnes,   209.    435 
Barnsley,  12.  322 
Barrow.    156,   405,   603 
Bath,   156 
Bacley,  237 

Bartersea,   40,   181,   653 
Bedford.   39.    71,    156,    322 

el.   349 
Belfast.    39.    292.    572.    620,    632, 
Binglev,    603 
Birkenhead,   2"32 
Birmingham,     15.    1-1.     . 

504,  572.  603.  026  698 
Bispham  with  Norbreck.  12 
Blackpool,  405,  402.  488,  540 
"Board  '    of     Trade      Committee 

Municipal  electricity    - 
Bolton.  237.  603 
Bootle.  349.  653 
Bradford.    39.   72,    181,    292.    ;,lt;. 

653 


Lighting    a.-d    Powek   Noies— com. 

iJarhngton,     39 

Dartford,    99 

Darwen,   510,   004 

Deplford,   267 

Derby,    12.    1*1,    653 

Dewsbury,   39,   653 

Doncaster,    39,    516 

Dover,    156 

Dublin,  3!'.  99,   127,  156,  2:13,  322, 

353,    405.    627.    676 
Dundalk,    99.  127.   20!).   . 
Dundee,  360,    698 
Dungannon,  237 
Ealing.    12,   573 
East   Ham,   127,   4s- 
Eastcotts,    380  . 
Eccles,    39.    293,    405 
Edinburgh,    12,    489 
Elland.     293 
Enniscorthv  ,    266 
Epsom.    72,    127,   54b 
Exeter,    489.    627 
Ewell.   99  , 

Farnworth,    405,  436 
Feaiherstone,   72 
Finch 

Koikes:.  322,  I  _. 

France,  322.    ..hi.    540,   653 
Fulham,   99.  293,   489 
Gillingham    (Kent),     99 
Glasgow,    12.    380,    604 
Gloucester,    293,    653 
Gorey,  237    j 
Grantown,   5/3 
Gravesend,    181 
Greenock,    '127 
Grimsby,   72.   350.  676 
Hackney.  350.  510.  020.  653 
Halifax     12.  72.  260.  496,  516,  653,  698 
Hammersmith,  463.  573 
Harrogate.  209,    546.    653 
Haslingden,    604 
Haworth,    463 
Hebden    Bridge.    12.    380,    627 

.^.(we- 
ll  ston  and   Isleworth,  266 
High    Wycombe,    12.    237 
Holme.    12 
Hoole,    463 

127.  350 
Horsha't...  156.  266 
Huddersfield,  237 
Hull.   127.    237.  463.   516,    698 

i 13,   380,   4-9.  6114 
India.    39,     237,     322,    406.     463,    546. 
573  * 

:.    406 
Islington.    127 
Italy.   322,    603,    627 
Itrh'en,    573 
Japan.    573 

K.  ighlev,    127,    380,    604 
Kendal.'  266 
Kensington.    293 
Kettering,  676 

1  -k.    266 
Kilmarnock.    237.    436 
Kir^'.    Lynn.  676  " 
Kingston-on-Thames.    266 

-.    12.    293.  676 
■Lambeth.     127.    35li.    4-9,    698 
Lancaster.    380.    573 
l.-eds.    267.    573    676 

iter,  237,  676 
Leigh.  39.  322.  546 
Letterken 


I.e. 


39 


Lewisham,    436 

Lincoln,   516.    6.53 

Littleborough.  406 

Liverpool,    1-1.    207.    406.   516 

Llandudno.   12,    004 

Llanellv.    604 

London.    39.    99.    127.    156,    181,    209, 

267,    _''  1.    H2,    350.    380,  436.    463. 

489,    510.    -.40.    573.    i:27.   653.    676. 

698 
London   County   Council,  W.   156.  322, 

380,  489.  573.  676 
Londonderry.  380.   436 

2.17.    053 
Lowestoft.  1-'' 
Luton.   653.    699 
Manchester.    40.    100,    156.    406.    489, 

604 


Bradford-on-Avon.   181 

Market    Dravmn.    209 

Bray    (Co.     Wick!,  -.- 

Mar]                 9     2i  "       SO     I   i.   676 

Bridlington,    0113 

Metropolitan     \svlums  Board.   489 

Brighouse.  322 

.    237     350.    380 

Brighton.    678 

Middlrton.    406.    053 

Bristol.  181.    322.  380 

Midhurs 

Buckfastleigh,  292 

32 

Burnley.    39.    516 

Montr. 

Burton'-on-Trent.    181.    436. 

:,it; 

676 

Morecambe.    <»2,  350.  697 

Bury.   0113 

72    1-1.  653 

Canada,    12,    127,    209,  260. 

Morocco.    540 

603,    626 

Mother- 

Cardiff,    72.    603 

Mytholmrov-',     ,<63 

Carlisle,    72 

4-' 

Cheam,   076 

New    Zeal 1.   '■'     156,  2"3.   322,   516 

Cheltenham.    653 

Newcasl                             '.47,  053 

.  best  r,   380.  1— 

Newcastle-on-Tyi 

Chile.   72.    127.    380 

Newport    (Mon  1,   077 

Chippenham.    39.    _ 

Northwick.    350 

Chorley,   292 

Norwav.   156    516 

Clayton.    322.    349 

653 

Norwich,    237 

Clonakiltv.    350 

Nottingham.  027 

Colchester,   237.   405 

Nunt   iton     156.    406.    077 

Colne,   405.    020 

Oldham.    400     653 

Coniston.    572 

OrmskirL:.    077 

Continental.  39.   99,    127,    150 

.  237 

266, 

Ossi  ii.   1177 

292.    322.    405.    510.    546 

.'■72 

003. 

Paragu 

627.   653.    698 

Pembroke    fPtMin),    436 

Cork.    156 

ISO   ess 

Coventry.     572 

Peterborou  'h     "17 

Crewe.  "40"    516 

Pnntyr.ri.'-1.    233 

Cronton.    322 

Poplar,  99.   339     430.  540.  676 

Crovdon,    604 

Portugal.   39     207 

Cuddington,   322 

Portuguese    East   Africa,  40 

d    Po.vek   Note*—  com. 
-1.    489 
...    1-1 
..II,  489 
R.  dditch,   573 
Keigate,  406 

Kichmond-on-Thames.    12.   436,  547 
Rochdale,  156,  210,  267,    150,  406.  463. 

4-9,  517.  547.    r 
K  si  a  (Co.  Fermanagh),  210 
Rotherham,  323,  489 
Russia,  99.   127.  237.  292.   572 
St.  Anne 'son-Sea.   40.    4"0 

11.  6114 
St.    Helens,   181.  293.  436.  653 
St.   Pancras.  99.  322.  4-9 
Salford.    210.    4110.    4-9.    517,  627 
Sheffield,    40.     1M,    2111,    283,    4'".,    517. 

653 
Shildon   (Durham),  350 
Shilton.    12 
.   627 
Shipston-on-Stour,  293 
Shoreditch,   127.   156.   209 
Shrewsbury,    69S 
Slaithwaite,  627 
Sleaford.    293 
South    Africa.    12.    72.    293,    350.    406. 

463,  573,   627 
Vs.    699 
Southend,    72.  210,    436.  489,  699 
Southport,  40    436.   517.  -27    677 
Southwark,   40.   546 
Southwick.   181 

Spain.   99,   156,  405.    603.    653,    698 
Spenborough.  380,   627 
Stafford.    100.   604 
Staivbridge.    127 
Stepney,   127.   573 
Stockport,   181.  293.  517 
Stockton-on-Tees.    350 
'.-  wington.    676 
-Trent,   13.  517 
Stowmarket.   100.    4R9.    699 
Stratford-on-Avon,    210 
Stretford,  72.   181.  293 
Sunderland.   156.  547.  654 
Surhiton.   323.   489 
Sutton    (Surrey),   654 
Swansea,    40,    72.    323,    406.    463.   517, 

654 
Swindon.    181,    677 
Swintoii  and   Pendlehurv.  210 
Switzerland.    603.    698  ' 
Tasmania.    13.   72.    127,    156.  237,    218 

406,   436.  463.  573.  677 
Taunton,  13.  323 
Tipperary.  157 

Todmorden,  157.  267.  293.  489,  627 
Tonbridge.   100.   654 
Torquay.    181.  210.  677 
Troon.    210 
Tyldesley.   128 
Tynemoiilh.    128 
l'nited    States    of    America,    100,    181. 

267.   654 
Wakefield.  350 
Walsall.    40.  293 
Walthamstow.  128  ' 

Warminster.    181 

Warrington.    699 

Watford.    406 

West  Ham,  238.  350.  489,  573 

Westminster.   322.  489 

Weymouth.  323 

Whitehaven.  72.  498,  677 

Whitstahle.    210 

Wigan.    267 

Willesden,  13    loo.  350 

Wimbledon,  40.  72 
Winchester.    40 

Wolverhampton.   430.    "47.  654 
Woolwich.  40.   322 
Worcester.   72.  323    627.   654 

r.rk.    181,    679 
Worksop,    7.47 
Worthing.   13.   72 
Yeovil.  RS7 
York.    J67.    293,    490.    517 


Lighting     Restrictions    in    Germany,    186 
Lightning.    Strong.    657 

Line   Testing.  The   Amplification   of.  by 

G.    F.  Tanner.  539 
Linking-up     Electricity    Works,     17.     45. 

i  -       102,    32.5      ' 
Linking-up      E'-ctr:cilv      Works—  ; 

id   Cheshire.    241     . 
Linking-up     Scheme.      Iccringl  Has 

n  and    Rawtenstall.   426 


LtOUlDA-EIOKS — 

'      .  209 

Adnil    Electric  Co..   404.  462 

Alphons    Custndis    Chimney    Construc- 
tion Co..   462 

Aluminium    Stamping    I 

Anchor     Electric    Co..    321.    435 

Anglo    EntMn<srrinl<  Co..   402 

Bake  lite  &    Co..  603 

Birmingham   Belling  Co..   462 

Blume.  C     H..   488 

British      El-c.rt-al     A~"  =,„ries     Marat- 
facturin"   Co  .    t 

British    F'-etrir   ' 

British     Gc.netrin    I.irl 

Bvnoe       Low       Pressure       Suo'Theater 
.  43.5 

Climax   St. .nnT  and   Ebonite  Co..   462. 
488 

at     Electrical     Works.     349.    052. 

(registered    in 
---..   488 
"  Dae  "     Accumulator     C.  .     21r2 

:.    railw.iv  and  tramway  eaniage 
Works.    209.    292 
Excel    Water  Circulator   Co.,  - 


Kazacki 

Gronu 

I  '1,  540 

Immisch    Launch    &    Boat    Co.,    99 
Isar.a,    .  .       ! 

Kilowatt  -     •  -..  .-,iu 

- 
1-ondon  Electron  Worl 
Low   Pressure   Superheating,  435 
Maschinenfabrik      Augsburg-Nurnberg, 

A.G.,    1-tJ 
Meirowsky    (y     Co.,    349 
Miller  Anti-Friction   Mi  tal  (  r...  435 
Milnes,    G.    F.,   it   I 
Oldham   Boiler  Works  Co..  404 
Pump  .V   Powi  r  i  o.',  540 
(Juarzlampen      Gesellschafl.      M.B.H., 

292 

•ctric  Trartior. 
Schoen    Bros..    71 
- 
Simplex    insu  patent), 

' 
South        Wales       Wireless       Training 

College,   209 
Steel's     Electric    &     Engineering    Co., 
- 

-phone  Syndicate,  99 
Stolz  Electrophone   I  ...    (1913),   71 
Telephone    Development.    236 
Traun,     H.,    &    Sons.    488 
Universal  Light  &  Sign  C       162 
Yaughan    Engineering    Works.    675 


Locomotives.   The  control  of  alternating 

curr-e 
Lo-Thermo  Motor,  The.  7 
London   Chamber  of  Comne 
London    Countv    Council       Committees, 

325 
London    County  Council    contract    condi- 
tions,   155 
London        Countv       Council        electrical 

work-rs'   wages,   159.   549.  606.  680 
London     County     Council — Interest     on 

loans,  102 
London.     The    supply    of    electricity    to 

Greater,    427 
Long-distance     wireless    stations.    Some. 

-■ 
Lumen    as    a    measure    of    illuminating 

power.  The.  by   L.  Caster.  401 
Lumen    versus    Candle-power.    394 


MACHINE-SWITCHING 
gear,    by     F.     R.     McBerty.    399, 

Machine    Tools    and    Engineering    Asso- 
ciation,  155 
' 

-  :s.    The.  673 

1  improvements    in. 
539 
Magnetic    standards.    Bars    for,    46 
Magneto  industry.  The.  40S 
Magneto      Manufacturers'      Association, 

213 
Magnetos  :   A  vital   British   industry.  102 
Making    do.    by    "  P.    B.,"    537      ' 
Manchester    Electric   Supplv    Conference, 

The.    253 
Manchester    engineers'    v.  . 
Manchester.     The    British    Westi    { 
works— Visit 

r.  prese;  :..-  v    ..    479 

Stl  r.    Th.     warehouses    of.    208 
mghter    g.i     a     woman      tramcar 
conductor  :    Sentence.  493 
Marine    engin-  -builders     wanted.    439 
Measurement.      Improved      methods     of 

power.  191,  222 
Medal    for   a    conductor.    493 

direct-current 
amp.re-hour.    by    (,.    W     -  .    II- 

Metric  st.rrm.  decimal  coi 

75,    1311.    159.   295.   313.  325,    353.   965, 
372.     :i-2.     4i»:    411-.     4*1.     494.     521. 
32     -  55,   703 

Metric  system   in   the   I'.S.A..  T! 
Metric   s;-tem.   The.   365 

Electric 
Tramway  Mar... 

■     nductivitv  of  air  and  ..f.   275 
Miner. 

ing    in,    by    Dr. 
- 

Moscow  *-  ■  ctrieal 

on,  103. 

trucks    on    roads   and    pav. 
^Recent     investigations 

'.12 
and      control      El 
works.    Auxili. 
Motors.  commutator.  32 

- 
- 

" 
Municipal    Electrical    Association 
Agricultural      Electrical      D 
ment    Commi- 
Municipal     Electrical     Associatib  -        A 
117.  St- 
091.  689 
Municip 

- 
Munich 

by  J.   H.   Bowden.  692 
Municipal    electrical    publicity,    hv    E.    P. 
Hollis.    415 

-.    Industries  and,  485 
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Mysore,       Registering 


NATIONAL     Alliance    "I     Employers 
and  Employed,    n*  .    H7 
National       Insurance         il  n> ■mployment) 
Acts,    1911    to    1916— Decisions    bj 
the    Umpire,  24,    130,   476,   511,    551, 
633,  7U1 
National    Physical     Laboratory  :    Report 

lor    1916-17,  The,   688 
National    Service,    Employers    and,    296 
National   service  ol  the    Press,   431 
National         Service  —  The         important 

trades,    213 
National   Service  and    War    Loan,    17n 
New   Buflaio    Power    Station,    The,    317 
Newcaslle-on-Tyne     Chamber     ol     Com- 
merce :    Electrical    section,    408 


Apex   Electric  Accumulator   Synd 

608 
Armstrong,  R.,  &  Co.,  495 


of        Br 


Chemical 


Associatic 

Manufacturers,    19 

Associated       British      Machine      Tool- 
makers,   216 

Baker,    G.    W.,   633 

Borra    Magneto    Repairing    Co.,    210 

British     &    Allied     Electrical     Agency, 


522 


r-The 


Welding 


Co., 


British       Bai 

Co.,   681 
British     Chamber     ol     Com 

Brazil,   704 
British    Electron    Co.,    243 
British     Lighting     and     Igni 

608 

British     Magnetos,    578 
British    Switchgear,    132 
Burdette  &  Co.,  353 
Bury    Electrical     Plant    Co.,   48 
Cathodes,   633 

C.   S.    B.    Electric   Bleaching   Co.,   578 
Cook,   C.    W.,      216 
Corona    Lampworks    (Northern),    Ltd., 

19 
Depford   Steel   and    Iron   Works,  215 
Double    Arc    Electric    Welders,    353 
Driver,    Drennan,    &   Cooper,    216 
E.   B.    Magnetos,  608 
Eclipse    Carborundum    &    Electric    Co,, 


354 


19 


Ltd., 


Ercole,    Marelli,   8:   Co.,  48 
Express   Lift    Co.,    522 
Falconbridge,   C.    E.,    681 
Hackbridge  Cable  Co.,  353 
Holland.  Griffiths   4    Co.,  410 
Hudson's    Electrical    Engineering    Co., 


353 


■  .4 


Rubber     Ma: 

ciation,  327 
Isenthal   4   Co.,    353 
James  4  Shakspeare,   704 
Krupka  &    Jacohv,    126 
Leon    Cornells,   522 
Little   Wonder   Batterv   Co.,  299 
Lodge    Fittings    Co..    410 
Mavall    &    Co..    353 
Modern    Electric    Welding    Co..    495 
Moul  4   Co.,  681 

National  Time    Recorder    Co.,    327 
New    Shipston    Lighting    Co.,    19 
New     Switchgear     Construction     Co., 

187 
Nicholson  &  Crockett.  354 
Nottingham    Electro-Plating    Co.,    353 
Pollett  &  Co.,  T.   P.,   19 
Power   Engineering   Co.,  354 
Pressparts,    76 
Radium,    126 
Railway   Phonopores,   495 
Reader,    E.,   &   Sons,    327 
Renew    Electric   Lamp   Co.,  633 
R.E.T.    Construction    Co.,    126 
Ridout    4    Ratcliff,    76 
Rotax    Motor    Acc-ssorics    Co.,    215 
Russian     industries.     495 
Sentinel  4  Co..   327 
Shell    Bands,    19 

Sheppey    Motor   Transport    Co..   608 
Societe      Anonyme      des      Ateliers     de 

Construction    Mecaniques     Escher, 

Wyss,    4    Cie..    578 
Smith.    J..    &•    W.   P...    3"4 
Southport  Electric    Sunr.lv    Co.,    608 
Surrey    Engineering   Co.,    41fl 
Taylnr.  William    (Electric    Lamp)    Co., 

105 
Thames    Electric    Co.,    522 
Thrutchley,    Percival.    4    Co..    410 
Wilson-Maculen   &    Co.,   410 
Tinalev    4   Co.,   271 
Trade    Attracts    Co..    19 
Veritv   Founde-s,  681 
Victoria    Chemical    Co..  299 


New  Elfctricai.   Dfvicss,  Fittings  and 
Plant— 
Aluminium  spinning,   483 
Arc-welding    plant.    431 
"  Banquo  "    switch    and    plug.    Com- 
bined.    484 
.Battery   plates.    Chemically    Dure,    174 
Bell,   New  mining  electric,  431 
B.T.H.    crane    motors.    167 
B.T.H.   motor    control   panels     432 
RT.H.    pressure    governors,    167 
Broarlhent     power     and     lighting    set, 


Devices,  Fittings  and 
Plant — continued. 

Burleigh    dynamos   and    motors,    94 

Cable  '  glands  lor  watertight  bulk- 
heads,  Multiple,  202 
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As  we-  enter  upon  the  year  1917  there  is  abroad 
amongst  Britain  and  her  Allies  a  spirit  of  quiet 
confidence,  of  assurance  in  increasing  strength,  and 
of  expectation  of  a  victorious  conclusion  of  the  war 
before  another  winter  passes.  Our  inclination  just 
now  is  not  so  much  to  look  backward  as  to  look 
within  for  our  state  of  preparedness  and  forward 
to  the  heavy  tasks  that  still  await  us  all.  Yet  1916 
must  not  be  allowed  to  pass  out  of  mind  with  its 
praises  all  unsung-,  for  it  has  been  a  year  of  grand 
achievement.  No  hasty  phrases  can  pay  fitting 
tribute  to  the  magnificence  of  the  Fleet — whether 
in  Jutland  Battle  or  in  silent  watchfulness:  to  the 
unexampled  fortitude,  self-sacrifice,  and  valour  of 
the  land  Forces,  shaking  the  German  moral;  or  to 
the  resourcefulness  and  daring  of  our  heroes  in 
aerial  flight.  Nor  can  we  in  few  words  make 
more  than  the  barest  suggestion  of  the  immense 
nature  of  the  organisation  and  reorganisation  of 
our  productive  powers  in  factories  at  home  and 
abroad.  Are  we  not  now  approaching  the  full 
utilisation  of  all  our  forces  and  resources  for  the 
''knock-out  blow''  which  is  to  bring  in  a  Peace 
which  shall  be  lasting  ?  If  1917  is  to  be  the  decisive 
year,  we  believe  that  from  many  standpoints  his- 
tory  will  regard  1916  as  almost  equally  momentous. 

The  manufacture  of  munitions  of  war  in  thou- 
sands of  works  throughout  the  British  Empire  has 
made  such  demands  upon  engineering  genius  and 
skill  as  to  have  demonstrated  for  alltime  the  essential 
nature  of  the  engineering  profession  and  industries 
of  the  nation.  And  the  part  that  electricity  and  its 
applications  have  performed  in  this  connection, 
though  only  partly  known  at  present,  will  remain 
for  ever  a  monument  in  honour  of  the  usefulness 
of  the  electrical  engineer.  Assuredly  the  war  has 
raised  the  status  of  all  branches  of  engineering — 
may  the  nation  not  be  slow  to  recognise  the  fact, 
and  register  it  with  appropriate  action  ! 

The  year  that  has  gone,  however,  has  not  only 
been  one  of  continued  organisation  for  the  pur- 
pc  scs  of  war,  for  deliberations  and  investigations 
begun  in  the  Press,  and  carried  on  in  many  direc- 
tions ever  since  August.  1914.  have  become  focused 
in  committee-rooms  where,  at  the  bidding  of  the 
Government,  experts  have  been  inquiring  into  the 
details  of  our  great  industries  and  the  measures 
necessary  for  safeguarding  their  interests  after  the 
war.  The  sittings  have  not  yet  been  concluded,  for 
the  inquiries  have  been  no  light  undertaking,  but 
engineering,  electrical,  and  other  trades  have  all  been 
preparing  their  suggestions  with  regard  to  the 
future.  One  of  the  Governmental  Committees  has 
urged  the  setting  up  of  additional  financial  facili- 
ties in  the  form  of  a  Trade  Bank  to  assist  our 
industries.  The  Economic  Conference  at  Paris  has 
formulated  the  Allies'  after-the-war-  policy.  The 
Institution  of  Electrical  Engineers  courageously 
leaving  the  beaten  path  of  its  quondam  "profes- 
sional "  virtue  has  elaborated  an  excellent  trade 
policy.  The  large  industrial  concerns  have  been 
"  getting  together"  in  federated  association.  Elec- 
trical and  other  engineering  trade  associations  ba\e 
been  actively  pursuing  the  same  worthy  object.  The 
Board  of  Trade  has  made  changes  in  its  Intelligence 
Services,  and  the  appointment  of  new  Ministers  of 
Shipping  and  Food  has  relieved  it  of  some  of  its 
overload  of  work.  Capital  and  Labour  have  made 
advances  toward  each  other  in  the  interests  of  in- 
dustrial harmonv.       Yet,    notwithstanding   all   our 
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preoccupation  with  actual  war  work,  and  with  all 
these  efforts  at  industrial  and  trade  reorganisation, 
individual  manufacturers  have  been  able  to  lay  the 
foundations  for  special  lines  of  manufacturing',  and, 
besides  meeting  the  exceptional  needs  of  war  fac- 
tory installations  at  home,  have  admirably  main- 
tained the  value  of  our  electrical,  and  allied  exports 
at  a  figure  which,  but  for  restricted  tonnage  accom 
modation,  labour,  and  material,  would  have  been 
multiplied  several  times,  so  great  has  been  the 
demand  of  the  world. 

The  intense  activity  of  our  industries  in  general 
has  caused  the  demand  for  electric  power  to  mul 
tiply  and  increase  far  beyond  even  the  high  record 
of  1915,  and  has  thus  reacted  upon  the  electricity 
supply  industry,  which  has  been  hard  put  to  it  to 
keep  pace  with  the  growing  load;  the  nation's  grate- 
ful thanks  are  due  to  the  station  engineers,  who, 
short-handed  as  to  staff  and  starved  as  to  capital, 
have  manfully  contended  against  unprecedented 
difficulties  and  have  almost  invariably  succeeded  in 
maintaining  an  adequate  supply  of  energy.  Those 
undertakings  which  are  situated  in  manufacturing 
districts  have  recorded  outputs  of  energy  breaking 
all  records,  and  in  many  cases  substantial  profits 
have  been  made;  large  stations  have  been  hastily 
extended,  and  some  small  stations,  which  never 
anticipated  anything  in  the  nature  of  a  power  load, 
have  awakened  to  find  themselves  equipped  with 
three-phase  turbo-alternators  and  badges,  and  a  24- 
hour  load.  That  the  war  activities  of  the  supply 
stations  will  secure  for  them  the  confidence  of  power 
users  and  generate  a  momentum  which  will  ensure 
to  them  a  permanent  and  substantial  development 
cannot  be  doubted. 

The  spirit  of  co-operation  for  patriotic  ends, 
which  has  pervaded  the  industrial  councils  of  the 
nation  since  the  outbreak  of  war,  has  made  itself 
felt  in  the  electricity  supply  industry  to  good  pur- 
pose, and  has  brought  into  existence  a  movement 
which  under  ordinary  circumstances  might  have 
perished  at  its  birth — the  movement  towards  the 
interconnection  of  electricity  supply  undertakings, 
which  was  initiated  in  the  Institution  of  Electrical 
Engineers,^  developed  by  the  Lancashire  and 
Cheshire  Committee,  and  immensely  invigorated  by 
the  unexpected  support  of  the  Board  of  Trade. 
Under  the  aegis  of  the  I.E.E.,  the  I.M.E.A.,  and 
the  I.A.E.P.C.,  the  scheme  has  gathered  strength, 
and  several  district  committees  have  been  formed 
to  carry  it  into  effect;  but  little  open  opposition  has 
been  manifested,  and  the  technical  difficulties,  which 
admittedly  exist,  are  not  incapable  of  solution  by 
the  mien  who  have  the  matter  in  hand,  while  the 
Treasury  has  promised  to  assist  in  providing  the 
necessary  funds. 

The  spirit  of  co-operation,  as  indicated  by  the 
last  remark,  has  extended  to  Government  circles 
also,  and  we1  gladly  recognise  again  the  striking 
change  of  attitude  adopted  by  our  rulers  towards 
industry  in  general.  The  Committee  of  the  Privy 
Council,  guided  by  its  Advisory  Council  for 
Scientific  and  Industrial  Research,  and  backed  up 
by  the  Treasury,  has  recently  declared  its  intention 
tj  devote  comparatively  large  sums  to  the  promo- 
tion of  research  and  similar  purposes,  in  consulta- 
tion and  collaboration  with  representative  trade 
associations — a  significant  indication  of  the  new 
spirit  that  sways  the  Government.  The  admirable 
work  of  the  National  Physical  Laboratory  has  also 
been  generously  acknowledged  by  the  Council,  and 
we  may  count  upon  its  future  development  with 
adequate  financial  support  from  the  State — which  it 
never  had  until  the  war  broke  out. 

Committees  have  been  appointed  to  consider  the 
position  of  science  in  schools  and  universities,  and 
to  reform  the  curricula  adopted  by  the  Civil  Ser- 
vice Commissioners,  and  we  trust  that  they  will 
ruthlessly  sweep  away  antiquated  notions  and  re- 
move1 the  fetters  which  have  so  long  enthralled  our 


schools.  During  the  year  good  progress  has  been 
made  in  the  electrification  of  several  important  rail- 
ways, and  in  presence  of  the  shortage  of  petrol  the 
electric  vehicle  has  had  an  exceptional  opportunity 
to  display  its  qualities — marred  only  by  the  difficulty 
of  obtaining  it.  We  have  for  many  years  advocated 
the  use  of  electricity  in  agriculture,  and  the  favour- 
able reception  accorded  to<  Mr.  W.  T.  A.  Kerr's 
account  of  his  experiences  in  this  connection,  at  the 
I.M.E.A.  meeting,  fills  us  with  hope  for  future 
progress. 

We  have  only  lightly  touched  on  some  of  the  out- 
standing operations  of  the  year  in  the  foregoing, 
recognising  that  no  one  nowadays  has  leisure  to 
indulge  in  detailed  retrospection ;  but  we  have  said 
sufficient  to  indicate  how  important  and  interesting- 
have  been  the  movements  and  tendencies  of  1916. 
In  the  New  Year  we  shall  doubtless  witness  pro- 
gress on  very  similar  lines,  placing  us  in  a  better 
state  of  preparedness  for  the  period  of  Peace,  which 
will  not  now,   we  hope,  be  long  delayed. 


A  report  on  this  subject  has  been 
German  published    by   the    German    banking 

Companies  institutions  which  formerly  offered 
in  Russia.  for  subscription  shares  in  the  Rus- 
sian A. E.G.  and  other  electrical 
companies  in  Russia.  The  report  is  based  upon  a 
statement  made  in  a  Russian  newspaper  concerning 
a  recent  meeting  of  the  "  Special  Commission  for 
Combating  German  Domination."  It  appears  that 
the  Commission  had  under  discussion  the  question 
of  removing  German  influence  from  the  Siemens 
and*Schuckert  Co.,  Siemens  &  Halske,  the  A. E.G., 
the  Electro-Peredatscha,  and  the  Petrograd  Elec- 
tric Lighting  Co.  of  1886.  The  representative  of 
the  Ministry  of  Commerce  submitted  three  pro- 
posals by  which  the  problem  could  be  solved,  namely, 
liquidation,  purchase  by  the  State,  or  participation 
of  the  Government  in  the  companies  so  as  to  exer 
cise  the  requisite  supervision. 

The  Commission  decided  in  favour  of  the 
liquidation  of  the  five  companies,  and  the  pre- 
paration of  a  definite;  scheme  for  this  purpose 
was  left  to  the  liquidators  to  be  appointed. 
The  general  principles  of  the  scheme,  however, 
were  outlined  by  the  Commission.  According  to 
these,  the  bearer  shares  in  all  the  companies  are  to 
be  abolished  and  replaced  by  registered  shares.  The 
holders  of  the  former  will  be  entitled  to  apply  for 
an  exchange  for  registered  shares,  but  only  those 
who  are  not  suspected  of  having  relations  with  Ger 
man  capital  will  be  permitted  to  effect  the  transfer. 
All  the  remaining  shares  will  be  purchased  by  the 
Government  at  the  nominal  prices,  and  will  either 
be  retained  by  the  Government,  which  in  this  way 
wil!  become  interested  as  a  shareholder,  or  they 
will  be  sold  by  the  State  at  their  quotation  value  as 
registered  shares.  It  would  be  a  good  thing  for 
our  future  electrical  trading  operations  in  Russia  if 
British  holders  could  be  found  for  some  of  the 
German  electrical  investments.  It  is  stipulated  that 
the  liquidation  of  the  five  companies  must  be  ended 
by  Julv   1st,   1917. 

The  German  banking  institutionSj  in  commenting  on 
the  above  statement,  remark  that  further  information 
as  to  the  extent  to  which  these  proposals  are  being 
carried  out  is  lacking.  The  adoption  of  the  scheme.  ' 
it  is  held,  would  deprive  German  shareholders  of 
their  rights  as  such,  and  render  them  dependent 
upon  a  claim  on  the  Russian  Government  for  an 
amount  corresponding  to  the  nominal  value  of  their 
shares.  It  is  intended  to  lodge  a  protest  against 
the  scheme,  and  to  take  all  necessary  steps  for  the 
representation  of  German  shareholdings,  and  for 
this  purpose  German  holders  aire  notifying  their 
shares  to  the  banks  concerned .  which  include  the 
Disconto    Gesellschaft,    of   Berlin. 
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THE 


SUPERFLUITY     OF     ELECTRICITY 
REGULATIONS. 


[gommohkatbd.] 

Blboteicitt  supply  suffers  from  too  many  regula- 
tions ;  gaa  supply  does  not,  It  is  not  because  gas  is 
such  an  inoffensive  sort  of  thing  ;  the  Board  of  Trade 
inquiries  into  railway  disasters  where  people  are  roasted  to 
death,  owing  to  the  use  of  gas  foplighting  purposes,  prove 
the  contrary.  The  electrical  industry  has  been  foolish  enough 
to  burden  itself  with  all  the  safeguarding  measures  and 
their  cost,  whilst  the  gas  industry  allows  compo  tubing  to 
be  run  in  any  manner,  and  it  is  consequently  much  cheaper 
t"  install.  If  a  person  is  blown  through  a  window  owing 
to  bringing  a  naked  tight  near  to  a  leakage  of  gas,  the 
verdict  is  "What  a  stupid  thing  to  do  ! "  If  a  house  is 
destroyed  through  a  leakage  of  gas  being  ignited  by  an 
electric  spark,  the  verdict  is  "  Fire  caused  by  fusion  of  an 
electric  wire.'"  and  the  public  exclaim  "  What  a  dangerous 
thing  electricity  is  ! '"  After  20  years'  experience,  the 
writer  has  never  known  an  electric  spark  do  £5  worth  of 
damage,  provided  there  was  no  gas  leakage.  Verily  we 
deserve  what  we  get  in  the  way  of  blame  that  should  not  be 
ours  by  right.  Do  not  the  regulations  say:  "Thou  shalt 
earth  all  tubing,  covers,  and  the  like:  thou  shalt  not  go 
near  any  gas  pipes  or  fittings ;  thou  shalt  completely  cover 
up  thy  fuses"? — all  to  save  people  from  the  effects  of  a 
leakage  of  gas.  The  electrical  industry  should  say  :  "  We 
are  out  for  all  the  business  we  can  get :  all  rules  will  be 
abolished  forthwith  :  and  if  a  complaint  is  received  about  a 
person  getting  a  shock,  he  will  he  informed  that  he  should 
not  have  been  so  silly  as  to  touch  the  thing.:  or  if  the 
complaint  is  that  a  house  is  burnt  down,  he  will  lie  advised 
not  to  have  gas  in  his  new  house  at  all."  The  gas  industry 
would  then  have  to  run  iron  tubing  covered  with  insulating 
material,  and  put  insulating  connectors  between  the  Lra- 
meter  and  the  tubing. 

Bach  electricity  supply  authority  used  to  make  its  own 
rales,  and  the  confusion  was  awful.  A  contractor  doing 
work  in  a  strange  town  had  to  go  to  extra  trouble  and 
expense  to  conform  witli  the  local  fads.  Nowadays  most 
supply  authorities  accept  the  I.E.-E.  wiring  rules,  the  Board 
of  Trade  regulations,  and  the  Factory  Acts.  The  official 
who  has  to  study  all  these  regulations  and  pass  work 
accordingly,  has  got  his  work  cut  out  if  they  are  ail  to  be 
adhered  to.  In  passing  a  job  he  has  to  consider  whether  a 
certain  part  of  the  work  is  covered  by  the  I.E.E.  rules,  the 
Board  of  Trade,  or  the  Factory  Act.  He  even  has  to  con- 
sider special  regulations  insisted  on  by  insurance  companies. 
Now.  this  state  of  things  is  unfair  to  the  inspector,  the 
contractor,  the  manufacturer,  and  the  general  public.  If 
scores  of  rules  are  necessary,  let  them  at  least  lie  issued  by 
one  authority  ;  let  the  Board  of  Trade  he  that  authority, 
and  let  the  rules  be  issued  in  three  sections.  The  first  section 
should  deal  with  the  supply  authority  and  private  generating 
Stations  ;  the  next  with  workshops  of  all  descriptions  : 
the  last  should  deal  with  private  houses,  shops,  and  offices. 

In  order  to  greatly  diminish  the  number  of  rules,  why 
not  deal  with  electrical  wiring  apparatus  in  tin-  same  way 
as  meters  are  dealt  with  ?  A  new  type  of  meter  is  suh- 
mitted  to  the  Board  of  Trade  and.  if  satisfactory,  has  their 
approval  stamped  on  it.  Let  the  lampholder,  switch,  wall 
socket,  &c,  be  stamped  ••  B.O.T.."  and  let  new  des 
submitted  before  being  placed- on  the  market.  If  this  idea 
were  carried  out.  the  inspector's  duties  would  lie  reduced  to 
looking  out  for  faulty  workmanship.  Arguments  as  to  the 
length  of  break  of  fuses  or  switches  would  vanish.  The 
public  would  also  probably  get  more  standardised  articles. 
as  a  manufacturer  would  prefer  to  make  to  a  standard  design 
rather  than  ask  for  permission  to  make,  for  instance,  a  wall- 
plug  having  its  pins  },  in.  further  apart  than  any  om 

Kales  are  too  numerous,  and.  owing  to  the  system  of 
inspection,  are  not  all  kept.  The  bulk  of  the  work  is  left 
to  the  supply  authority's  inspector,  who  receives  no  help 
from  any  of  the  people  who  make  the  rules.  The  Board  of 
Trade  could  take  over  the  whole  business  of  inspection,  and 
the  certificate  of  the  local  B.  of  T.  inspector  would  satisfy 
the  supply  authority  and  the  insurance  companies,  who 
could  dispense  with  their  inspectors. 


BAKING     BY     ELECTRICITY. 


By  G.  BASIL  BARH AM. 


When  the  possibilities  of  baking  on  a  large  scale  by 
electricity  were  first  discussed,  it  was  the  general  a 
of  opinion  that  the  idea  was  impracticable.  The  electric 
ovens  then  on  the  market  were  far  from  efficient,  and  with 
energy  at  a  comparatively  high  price,  there  seemed  to  he  no 
possibility  of  electricity  supplanting  steam,  coal,  or  gas  in 
the  bakery. 

Even  at  that  time,  however,  small  electric  ovens  were 
demonstrating  the  possibilities  which  existed,  and  proving 
that  electric  cooking  was  not  the  expensive  luxury  that 
many  considered  it  to  be.  Experiments  wen-  made  with  a 
view  to  improving  the  efficiency  of  the  electric  oven,  and 
certain  Continental  manufacturers  of  electrical  appliances 
devoted  large  sums  of  money  for  the  purpose  of  developing 
electric  cooking  apparatus.  One  of  the  big  German  firms 
realised  that  the  chief  stumbling-block  in  the  way  was  the 
cost  of  energy,  and  at  once  adopted  different  tacti 
competitors.  It  increased  the  size  of  elements,  worried 
but  little  about  efficiency,  set  to  workto  build  ovens  of 
large  size,  and  sent  an  army  of  agents  to  push  their  sale  in 
countries  where  electricity  was  the  cheapest  possible  form  of 
power,  such  as  Norway.  Sweden,  and.  more  particularly, 
Switzerland.  Few  engineers  tire  aware  that  in  that  country 
are  some  of  the  largest  electric  cooking  installations  in 
existence. 

Electric  Bakeries. 

As  the  writer  pointed  out  some  little  time  ago.  the  con- 
venience, cleanliness,  and  great  range  of  regulation  possible 
with  electricity  are  so  great  as  to  constitute  powerful  argu- 
ments in  favour  of  electrically-heated  bakehouses,  even  in 
localities  where  electricity  costs  money  and  cannot  be 
obtained  for  next  to  nothing. 

There  is  a  large  electric  bakery  in  Bregenz,  Switzer- 
land, which  has  a  baking  surface  of  about   6  ft.  7  in.  by 

19  ft.  8  in.,  or  about  U  sq.  yards.  This  surface  is,  how- 
ever, divided  into  two  storeys,  placed  one  above  the  other. 
The  controlling  switches  are  mounted  on  a  switchboard 
placed  beneath  the  doors  of  the  oven,  and  shielded  from  the 
heat  by  a  protective  screen.  Bach  of  the  two  storeys  of  the 
oven  is  controlled  by  10  switches,  which  are  so  arranged 
that  their  positions  on  the  hoard  correspond  to  the 

in  the  ovens  of  the  heating  elements  they  control.  The 
elements  are  so  arranged  that  when  they  are  all  in  operation 
the  heat  is  very  evenly  distributed,  -and  a  careful  tem- 
perature test  will  show  no  difference  in  heat  between  any 
two  parts  of  the  oven.     It  can  therefore  be  seen  that,  with 

20  circuits  for  the  two  storeys,  the  heating  can  be  adjusted 
within  very  wide  limits,  and  it  is  possible  not  only  to  reduce 
it  from  full  to  zero  all  over  the  oven,  hut  also  to  raise 
any  desired  parts  of  the  latter  to  a  high  local  temperature. 
whilst  the  remainder  of  it  continues  comparatively  cool. 
As  may  he  supposed,  ordinary  thermometers  are  useless. 
and  in  order  to  show  the  temperature  inside,  pyrometers  are 
fitted  in  the  front  of  the  oven.  The  oven  is  lighted  elec- 
trically by  means  of  incandescent  lamps,  hut  as  the  bulbs 
of  these  would  not  stand  the  heat  were  they  filed  inside  the 
oven,  openings  are  provided  at  the  right-hand  side  of  the 
doors.  An  electrically-heated  steaming  apparatus  is  pro- 
vided on  each  storey,  as  steam  is  required  when  dealing 
with   certain    kinds  of   bread,  and    in  connection   with    the 

water  tank  has  been  installed,  which  supplies 
till  the  hot  water  needed  for  the  domestic  operations  carried 
on  in  the  adjoining  house  as  well  as  that  required  in  the 
bakery  itself. 

Private  BAKERIES. 

Anyone  who  lias  not;  devoted  close  attention  to  the  subjeel 
would  he  surprised  to  know  what  immense  strides  have 
been  made  in  the  direction  of  equipping  what  I  may  term 
private  bakeries  with  electric  ovens.  The  majority  of  large 
hotels  and  restaurant-  do  all  their  own  cooking,  including 
the  baking  of  bread  and  pastry,  and  in  many  of  them 
ovens,  specially  designed  for  their  needs,  are 
installed.  At  the  same  time,  it  need  not  be  supposed  that 
the  demand  has  already  been  filled.     As  a   matter  of  fact. 
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the  demand  ha*  not  yet  been  stimulated,  and  there  is  a 
vast  field  open  to  the  firms  who  care  to  undertake  its 
cultivation. 

One  of  the  tirst  questions  that  the  hotel  or  restaurant 
proprietor  or  manager  will  raise  when  approached  on  the  sub- 
ject, is  that  of  the  relative  costs  of  electricity,  coal,  and  gas. 

The  popular  impression  is  that  electricity  is  expen- 
sive, and  the  hotel  man  fears  he  will  find  himself  face  to 
face  with  the  prospect  of  higher  fuel  bills.  Generally 
speaking,  one  does  nominally  pay  a  higher  rate  for  elec- 
tricity. This  is  only  one  phase  of  the  question,  however, 
and  before  deciding  that  he  cannot  afford  electricity  in  his 
bakery,  the  prospective  customer  should  be  shown  that  the 
cosfof  fuel  is  only  one  item  in  the  expense  of  the  bakery. 
It  has  been  pointed  out  that  the  first  consideration  in  the 
installation  of  a  bakery  in  an  hotel  is  the  amount  of  sjiace 
required  for  it.  and  the  possible  location,  and  here  is  just 
the  beginning  of  the  electrical  advantages.  If  electricity  is 
to  be  used,  much  less  space  is  required.  Electric  ovens  can 
be  built  with  three  or  four  decks  or  compartments,  giving 
several  ovens  of  equal  capacity  in  a  space  where  only  one 
deck  of  any  other  class  could  be  placed.  In  the  large  city 
hotels  this  consideration  of  space  is  an  important  one,  and 
the  redaction  in  the  rental  cost  that  has  to  be  charged 
against  the  bakery  is  a  real  saving. 

Where  the  bakery  hasalready  been  installed,  and  the  question 
is  one  of  substituting  electricity,  the  question  to  be  asked  is. 
••  Can  you  advantageously  use  the  space  thus  saved  ?"  As  a 
matter  of  fact,  the  question  of  space  is  a  very  important  one 
in  the  kitchens  and  bakeries,  and  very  few  hotel  kitchens, 
where  business  is  good,  are  not  overcrowded  and  in  need  of 
more  room. 

For  obvious  reasons  the  hotel  bakery  should  be  located  so 
as  to  secure  adequate  light  and  ventilation  ;  but'the  use  of 
electricity  will  much  improve  any  situation  that  may  be 
selected,  and  can  lie  adopted  in  places  where  the  use  of 
fuel  would  not  be  possible. 

The  next  point,  after  the  saving  of  space  and  the  possible 
use  of  space  not  otherwise  available,  is  the  economy  of 
labour.  Here  the  question  of  the  test  oven  enters,  for 
there  is  a  wide  variation  among  electric  ovens,  and  the 
great  progress  in  electric  baking  in  the  past  few  years  has 
effected  economies  and  advantages  in  their  use  that  make 
the  present-day  oven  far  better  than  those  of  even  a  few 
years  ago. 

Eci  inomical  Advantages. 

Some  of  the  economical  advantages  resulting  from  the 
use  of  electric  ovens  may  then  be  pointed  out.  When  the 
extreme  heat  of  a  modern  electric  oven  is  turned  on,  the 
temperature  necessary  for  quick  and  efficient  baking  is 
attained  in  a  comparatively  small  space  of  time.  The  long 
period  of  preliminary  heating  necessary  in  coal  and  gas 
ovens  is  avoided.  This  is  more  than  a  simple  saving  in 
fuel  :  it  is  a  big  saving  in  labour  as  well.  The  wages  of 
the  fireman  maybe  small,  but  they  go  on  in  good  times  and 
ted,  and  add  to  the  cost  of  operating  coal  ovens.  The  time 
spent  by  the  pastry  chef  in  watching  his  oven  heat  to  the 
proper  degree  has  a  calculable  effect  on  the  amount  of  work 
he  can  turn  out.  This  is  an  appreciable  factor,  too,  after  the 
baking  has  started,  for  the  uniform  regular  heating  of  an 
electric  oven  requires  less  of  the  time  of  the  pastry  chef. 

Economy  of  Operation. 

As  an  illustration  of  what  can  lie  produced  in  actual 
operation  under  working  conditions,  the  pastry  chef  of  the 
Quaker  Cafetria.  Sacramento.  Cal.,  with  an  electric  oven 
consuming  10-5  KW.,  produces  per  week  500  pies, 
63  large  cakes,  105  pans  of  hot  bread,  15  pans  of  shortcake, 
45  loaves  of  nut  bread.  250  cups  custard,  600  baked  apples, 
250  apple  dumplings,  and  35  puddings.  Another  and 
smaller  bake  oven  for  meats,  consuming  6'5  kw..  turns 
out  each  week  280  lb.  rib  roast,  (!0  lb.  lamb,  4i»  lb. 
pork,  210  lb.  stew,  100  lb.  hash.  50  lb.  bacon,  30  lb.  ham, 
50  lb.  of  "made"  steak.  15  lb.  meat  loaf,  DO  lb.  turkey, 
75  lb.  chicken.  50  lb.  duck,  450  lb.  fish,  800  lb.  roast 
potatoes,  100  lb.  beans,  100  lb.  macaroni.  Great  quantities 
are  possible  with  electricity,  where  practically  no  time  is 
lost  and  the  maximum  baking  heat  is  steadily  maintained. 

Comparing  the  space  occupied  by  an  electric  oven  and  an 
ordinary  brick  oven,  Mr.  G.  J.   Bucket,  who  has  devoted 


considerable  study  to  the  question,  gave  the  following 
example  : — A  brick  oven  having  a  capacity  of  240  1-lb. 
loaves  of  bread  occupies  a  floor  space  of  10  ft.  wide  x  12  ft. 
deep,  or  an  area  of  ]  20  sq.  ft.  An  electric  oven  of  the  same 
capacity  measures  4  ft.  wide  x  8  ft.  deep,  or  an  area  of 
32  sq.  ft.,  which  is  about  one-fourth  the  floor  space  occupied 
by  the  brick  oven. 

A  still  further  consideration  affecting  the  comparative  cost 
of  baking  by  coal  and  gas  or  electricity  is  to  be  found  in 
the  reduction  of  waste  and  loss.  The  heating  elements  of  a 
modern  type  of  electric  oven  are  not  confined  to  either  the 
top  or  the  bottom  of  the  oven,  lint  are  uniformly  distri- 
buted, so  that  every  part  of  the  oven  is  at  the  same  tempe- 
rature. There  are  no  variations  in  different  parte  of  the 
oven,  or  at  different  periods  of  the  baking.  The  results 
are  uniformly  baked  products.  The  oven  bakes  the  same  all 
day  long,  and  day  after  day.  Requiring  less  of  the  attention 
of  the  chef,  it  results  in  practically  no  spoiled  baked  goods. 

These  various  advantages  have  been  accentuated  because 
they  all  tear  directly  on  the  cost  of  fuel,  and  that  i>  so  often 
the  stumbling  block  in  the  minds  of  many  hotel  managers, 
who  would  otherwise  install  electric  ovens.  They  see  no 
further  than  the  figures  of  their  coal  or  gas  bills,  but  when 
the  reduced  overhead  cost  is  properly  figured,  the  reduced 
labour  bill  calculated,  the  increased  volume  of  pastry,  and 
the  lessened  loss  from  poorly  baked  goods  are  taken  into 
consideration,  the  nominal  differences  between  the  fuel  bills 
are  insignificant. 

There  are  further  advantages  in  electric  baking,  not  so 
intimately  connected  with  the  cost  problems,  but  still  very 
matter-of-fact  advantages,  which  indirectly  mean  money  to 
the  hotel.  Take  that  same  uniformity  of  baking  of  which 
we  have  spoken.  Nothing  is  more  helpful  in  keeping 
customers  than  the  bread  and  pastry,  and  when  the  quality 
is  always  uniform  in  colour  and  texture,  it  binds  the 
customer  to  the  place. 

The  employes  find  better  working  conditions  where  elec- 
tricity is  used,  as  the  temperature  is  less  and  the  ventilation 
better,  and  their  satisfaction  will  be  reflected  in  the 
character  and  amount  of  work  they  turn  out.  Emphasis  has 
been  placed  on  the  fact  that  the  up-to-date  electric  oven  has 
almost  perfect  insulation,  and  retains  a  high  temperature 
for  hours  after  the  current  has  been  switched  off.  As  a 
matter  of  fact,  pyrometer  tests  have  been  made  which  show 
that  a  baking  heat  is  still  retained  for  hours  after  the  oven 
is  disconnected.  In  order  to  utilise  this  heat  to  advantage. 
bread  should  be  baked  first  at  the  highest  temperature, 
and,  after  switching  off  the  energy,  lighter  goods,  such  as 
cakes,  pies,  puddings,  Ac.  can  be  baked,  as  they  do  not 
require  so  much  heat.  Here,  again,  is  a  saving  which 
should  be  pointed  out  to  the  prospective  customer,  as  with 
less  efficiently  insulated  gas  or  coal  ovens  it  would  lie 
necessary  to  use  fuel  throughout  the  whole  of  the  baking. 

Some  Actual  Figures. 

To  give  a  final  example  of  the  economy  and  advantage  of 
electric  cooking,  we  may  take  the  figures  of  the  New  Vienna 
Bakery  in  Salt  Lake  City.  This  bakery  has  a  thorough 
modern  equipment,  including  individually  motor-driven 
mixers,  dividers,  rounders  and  electrically-heated  wrapping 
and  settling  machines,  and  the  company  does  an  exclusive 
wholesale  business,  its  entire  product  being  sold  through 
retail  dealers.  The  scale  of  its  work  may  be  judged  from 
the  fact  that  it  sells  18,000  loaves  daily. 

The  main  body  of  the  oven  measures  4  ft.  high,  10  ft. 
wide,  and  12  ft.  deep  :  it  rests  on  an  angle-iron  frame  27  in. 
high.  It  is  divided  into  four  chambers,  each  56  in.  x 
34  in.  x  16  in.  high,  which  provide  a  baking  surface 
of  208  sq.  ft.  The  oven  has  a  capacity  of  830  12-oz. 
loaves  or  450  25-oz.  loaves  of  bread.  The  oven  is  divided 
in  the  centre  by  a  partition,  with  two  baking  compartments 
on  each  side,  one  above  the  other.  All  compartments  have 
lf-in.  tile  floors.  The  customary  steam  connection  is  pro- 
vided for  each.  Each  half  of  the  oven  has  three  heating 
elements — one  in  the  top  of  the  upper  compartment,  one  in 
the  top  of  the  lower  compartment,  and  one  directly  under  the 
floor  of  the  bottom  compartment.  With  this  arrangement. 
heat  is  provided  for  the  top  and  bottom  of  each  baking 
chamber.  Each  compartment  has  a  mercury  thermometer 
and  inside  litrhts. 
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The  oven  is  wired  for  220-volt,  two-phase  Bervice.  It 
takes  a  maximum  of  75  kw..  and  averages  48  per  cent,  of 
this  demand  when  baking  Hi  hours  per  day,  and  55  per 
cent,  on  eight  hours'  baking  per  day.  When  making 
|-lb.  loaves,  it  requires  45  minutes  to  load  the  oven,  bake 
the  bread,  and  take  out  the  finished  product.  (In  this 
schedule,  25,000  4-lb.  loaves  could  be  baked  in  24  hours' 
continuous  baking. 

To  sum  up,  it  may  be  said  that  the  chief  selling  points 
to  emphasise  in  connection  with  the  installation  of  electric 
ovens  for  bakeries,  either  for  bakers  and  confectioners  or  for 
big  hotels  and  restaurants,  are  : — ■ 

Maintenance  of  a  uniform  temperature  throughout  the 
period  of  baking  ;  the  entire  absence  of  the  dirt,  dust,  and 


ELECTRIC  TRUCKS  AND  TRACTORS. 


Amongst  the  many  problems  which  have  been  fora 
prominence  in  this  country  by  thi  war,  those'  which  uavi 
reference  to  labour  economy  must  oot  upy  a  leading  position. 
In  the  past,  small  fortunes  have  been  wasted  on  the  assump 
tion  that  manual  labour  was  cheap  because  wages  wen  l<  - 
and  such  labour  was  plentiful.  Now,  with  the  scarcity  of 
labour  of  all  kinds,  even  the  most  conservativi 
perforce  turned  their  attention  to  labour-saving  appliances. 
One  direction  in  which  there  is  an  enormous  I'm  Id  Fi  I 
improvement  in  this  country  is  in  th(  internal  handling  of 
material  in  our  warehouses,  factories,  and  railway  fcei 

Despite  the  adoption  of  transporters  and  cranes,  the  band- 


Lansing  Industrial  "Electric  Tractor  with  Loaded  Trailers. 


Lansing  Ehdustbial  Tractor  Handling  Foundry  Products 


smoke,  which  inevitably  go  with  the  old  brick  oven  ;  sim- 
plicity of  operation  ;  ease  of  control  ;  perfect  heat  distri- 
bution; better  results  in  baking;  cleanliness  and  sanitation  ; 
utilisation  of  all  heat  generated,  and  the  great  saving  in 
floor  space. 


Water-power  in  France. — By  a  law  enacted  in  September 

last,  the  French  Government  has  given  sanction  to  the  State 
financial  support  of  hydraulic  works  for  the  production  of  energy 
for  sale,  with,  of  course,  a  measure  of  control  and  a  share  in  the 
profits.  The  importance  of  this  question  is  due  to  the  large 
importation  of  coal — 18  million  tons  in  1SU2,  of  which  half  came 
from  Great  Britain.  There  is  still  three  million  h.i\  at  low  water 
and  eight  millions,  on  the  average,  in  French  waterfalls  which  have 
have  not  been  utilised. 


truck  and  barrow  still  figures  verj  largely  as  a  Local  means 
of  transport,  although  obviously  out  of  date,  ineffioieril  ami 
wasteful.  To  meet  the  conditions  Oi  such  work,  the  indus- 
trial electric  battery  truck  has  been  introduced  and  very 
largely  applied  in  America,  while  it  is  also  significant  thai 
it  is  being  tried,  and  giving  satisfaction,  in  various  situations 
in  this  country. 

It  must  be  obvious  that  there  are  oumeroui  • 
where  satisfactory  crane  facilities  ore  almost  imp 
though  a  small  power-driven  industrial  truck  tor  short 
haulage  would  meet  the  case  qniti  well.  There  are  other 
situations  in  warehouses  and  railway  stations  where  a  small 
battery  tractor  is  preferable  and  more  economical,  because 
it   can   be   kept    in   operation   all  the  time,  if  necessary, 
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hauling    less    expensive    trailers    which    are    Loaded   and 
unloaded  in  relays  continuously* 

The  latest  type  of  industrial  battery  truck  and  tractor  to 
be  placed  on  the  British  market  is  the  "Lansing,"  which  is 
being  supplied  by  Messrs.  Baxter  &  Gaunter.  Ltd.,  and  is 
illustrated     herewith.      Like     its     predecessors,    it    is    of 


stand,  and  in 

>oth     behind    and 


CHARGING  PHIS   !£, 
AMP.-HR.  METER  P 


The  Lansing  Industrial  Truck. 

American  origin,  and  has,  we  believe,  met  with  very 
considerable  appreciation  by  the  railway  authorities  on  the 
other  side. 

In  the  Lansing  truck  the  operator's  platform  and  scat 
are  so  placed  that  he  can  either  sit 
a  quarter-turned  position  has  a  view 
in  front  of  the  truck.  Although  both 
lever  and  wheel  steering  can  be 
supplied,  the  wheel  steering  is  for  the 
most  part  adopted,  being  preferred  by 
the  users.  The  steering  is  easy,  due  to 
suitable  load  distribution,  and  the  shofl 
wheel  base  and  small  over-all  dimen- 
sions enable  turning  to  be  done  in  a 
small  space. 

The  controller  is  under  the  driver's 
seat,  with  an  operating  handle,  having 
an  up-and-down  movement  under  the 
steering  wheel,  on  the  driver's  right. 

The  controller  is  of  the  Westinghouse 
series-parallel  type,  giving  four  speeds 
each  way  :  each  step  is  indicated  by 
the  quick  action  of  a  ratchet  wheel  and 
pawl,  and  it  is  provided  with  a  special 
interlock  with  the  brakes,  such  that  the 
brakes  can  only  be  set  when  the  con- 
troller is  in  the  neutral  position.  The 
controller  is  locked  when  the  brakes  are 
set,  although  with  the  controller  in  the 
neutral  position  the  brakes  may  be 
released  and  operated  freely  in  coasting. 
The  controller  may  be  thrown  to  neutral 
l.osition  either  by  the  controller  lever 
or  by  the  pedal  which  simultaneously 
.-et-  the  brakes.  This  arrangement 
eliminates  intermediate  switch  or 
circuit-breaker,  ensures  that  the  motor 
will    not    run   with    the    brakes    on, 

r    that    the    machine    will    not     start 
with    the    brakes   off   until    the   con- 
troller handle  is  moved,  and  provides 
an    effective    emergency  stop.     The    motor,   of  standard 
Westinghouse  vehicle  pattern,  has  certain  details  specially 
adapted   to   the  Lansing   drive-axle,  which   consists    of  a 


steel  casting  enclosing  a  10  to  1  worm  drive,  differential, 
and  bearings  in  an  oil  chamber,  attached  direct- to 
the  motor.  The  gear  is  of  bronze  alloy,  with  a  case- 
hardened  steel  worm,  the  shank  of  which  is  attached  to  the 
motor  shaft,  and  is  carried  at  the  motor  end  iu  an  annular 
ball  bearing  and  at  the  opposite  end  in  a  double-thrust 
bearing.  The  differential  is  of  the 
bevel  gear  type  with  six  high-carton 
or  nickel-steel  gears.  Timken  roller 
bearings  for  wheel  hubs,  and  solid 
rubber  tires  on  wheels,  are  fitted. 
The  trucks  and  tractors  are  usually 
fitted  with  24-cell  Ironclad-Exide 
batteries,  although  other  types  are 
available  if  specified  ;  a  double-throw 
charging  switch  and  standard  plug. 
together  with  a  .Sangamo  ampere-hour 
meter,  form  part  of  the  equipment. 

The  frame  '  is  built  of  standard 
rolled  sections,  the  driver's  platform 
being  a  fixture  ;  the  driver  operates 
the  brakes  by  means  of  a  foot  pedal, 
and. a  latch  holds  them  set  ;  the  brakes 
are  external  acting  steel  bands,  lined 
with  raybestos. 

The  '  trucks,  being  self-contained 
load  carriers,  have  the  battery  fitted 
under  the  frame  or  chassis,  while  in 
the  case  of  the  tractor  the  battery  is 
carried  inside  a  compartment  forming 
the  body  of  the  vehicle. 

The  Lansing  trucks  are  built  in 
several  sizes  ;  models  H  and  G,  with  a 
rated  capacity  of  5.000  lb„  are  9  ft. 
4  in.  over-all  in  length,  and  have  a 
turning  radius  of  5  ft.  6  in.  and  6  ft. 
6  in.  respectively.  The  tractors,  which  are  very  popular 
in  the  States,  have  in  models  C  and  D,  rated  trailer  load 
capacities  of  4,000-5.000  lb.  and  10,000-12.000  lb.  :  over- 
all lengths  of  6ft.  Sin.  and  7  ft.  It  in.  :  wheel  bases  of 
1  ft.  '.i  in.  and  3  ft.  6  in.  ;  and  wheel  treads  of  557  in.  and 
30  in.  respectively,  while  the  overall  height  is  4  ft. 


Views  showing  Constructional  Details  of  Lansing  Tractor  and  Truck. 


Accident  at  Nottingham.— Last  week  a  car,  descending 

the  Derby  Road  tramway  route,  got  out  of  control  and  ran  into  a 
stationary  car,  upsetting  the  latter,  two  persons  being  killed  and 
several  others  injured  as  a  result. 
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THE     LO-THERMO     MOTOR. 


Messrs.  Electromotors,  Ltd.,  of  Openshaw.  Manchester,  send  us 
particulars  of  a  new  development  in  the  design  of  totally -enclosed 
motors  which  marks  a  further  step  in  the  advancement  of  prac- 
tical electrical  science,  and  tor  which,  uv  understand,  patents  are 
pending. 

The  demand  for  totally-enclosed  motors  has.  in  the  past,  been 
restricted  by  the  difficulty  in  constructing  them,  particularly  as 


LO-THEKM'i    M 


TrBci.AR  Radiator. 


regards  machines  of  large  size,  and  they  have  been  extremely  costly 
in  comparison  with  ventilated  motors. 

The  reason  for  this  is  that  all  the  heat  generated  in  an  enolosed 
motor  must  of  necessity  be  radiated  through  the  outside  carcass  of 
the  machine,  and  as  the  rate  of  dissipation  is  limited,  it  follows 
that  the  heat  generated  must  also  be  limited,  and,  from  a  practical 
point  of  view,  this  necessitates  that  the  output  for  a  given  carcass 
is  restricted,  with  the  result  that  these  machines  are  relatively 
costly.  Furthermore,  high  speeds  have  been  impracticable,  for  the 
very  reason  that  a  large  proportion  of  this  heat  is  generated  by  the 
armature-iron  losses  alone,  and  as  these  increase  with  the  speed,  a 
point  is  soon  reached  when  these  losses  alone  balance  the  radiating 
capacity. 

Many  expedients  have  been  employed  to  overcome  tli is,  such  as 
pipe-ventilated  motors,  forced  ventilation,  to.,  but  the  necessary 
trunking  is  always  an  objection,  and  frequently  impossible.  Other 
devices,  such  as  pipes  through  the  machine  itself,  have  l>een 
employed,  and  tins  and  ribs  upon  the  carcass,  but  still  without 
much  success. 

A  more  successful  means  has  been  the  employment  of  a  hollow 
bedplate  upon  which  the  motor  is  mounted,  anil  through  which  air 
is  circulated  from  the  motor.  The  hollow  bedplate  is  embedded  in 
concrete  to  absorb  the  heat,  or  can  be  cooled  by  a  system  of  water- 
pipes.  This  introduces  an  element  which  has  to  be  taken  into 
account  in  any  scheme  of  erection,  and  any  arrangement  which 
eliminates  this  fixture  is  an  obvious  advantage. 

The  idea  of  the  present  invention  lies  in  a  practical  means  of 
providing  large  air-cooling  surfaces  constructed  in  such  a  manner 
that  the  system  can  lie  applied  to  standard  machines  of  the  well- 
known  chimney  or  pipe-ventilated  type,  the  construction  being 
such  that  the  surface  can  easily  be  adjusted  by  the  manufacturer 
to  suit  any  requirement. 

It  is  constructed  in  various  forms,  illustrations  of  two  of  which 
are  given  herewith.  In  the  first  of  these  the  radiator  proper  con- 
sists of  a  box.  with  end  pieces  designed  to  fit  on  vertical  trunk 
openings  in  the  motor  end  covers,  and  through  this  box  pass  in  a 
vertical  direction  a  number  of  thin  metal  tubes.  Inside  the  back 
bearing  of  the  motor  a  fan  is  fitted  on  the  armature-shaft,  which 
causes  a  circulation  of  air  through  the  machine  and  through  the 
radiating  box.  and  the  arrangement  of  the  tubes.  &o.,  is  such  that 
the  air  impinges  on  the  thin  vertical  tubes,  giving  maximum 
cooling.  The  advantage  of  the  system  is  that  not  only  is  increased 
radiating  surface  provided,  but  as  the  tubes  are  thin  compared 
with  the  motor  carcass,  the  radiation  is  much  greater,  and  it  is 
possible  to  approach  within  quite  reasonable  limits  of  the  capacity 
of  a  ventilated  motor  of  given  frame  size  without  the  use  of  anything 
excessive  in  the  size  of  the  radiator. 


Another  form   of  the   invention   is   also  shown,  in  which  the 
tube  radiator  is  replaced   by  one  having   thin  sinuous  me 
with  top  and  bottom  covers,  and  also  having  baffle  plates 
inside  the   radiator,    which   cause  the   air  to   impinge    in     i    thin 
stream  against  the  outside  suTraces.  bo  that  this  type  perforins  the 
same  functions  as  the  tube  radiator. 

The  design  lends  itself  admirably  t ■  >  an  entirely  water  or  dust- 
tight  construction,   widening  its  field  of  use  enormously,  yet,   :ii 
the  same  time,  the  bulk  is  of   quite    moderate  dimensions'    in    fact, 
less  than  for  an  ordinary  totally  enclosed  motor  when  dean 
the  larger  powers. 

This  development  will  have  exceptional  opportunities  in 
nition   factories,  chemical   works,   collieries,   foundries,  flour  mills. 
bleach  works,  steel  works,  wood-working  plants,  breweries,  for  out  - 
door  use,  and.  in  fact,  anywhere  where  it  is  necessary  for  on 
work  in  either  an  explosive,  dust-laden,  or  wet  atmosphere. 

To  centrifugal  pump  makers   it  offers  exceptional  advantage   for 
the  reason  that  high  speeds   are  available,  which   not  only    means 
cheaper  motors   but  enables  smaller  pumps  to  be  used  for 
duty,  thus  materially  reducing  the  total  cost  of  such  combinations. 

A  considerable  number  of  these  motors  have  already  been  built 
ami  put  into  practical  service  in  collieries,  chemical  works,  .v.-,. 
with  the  most  satisfactory  results. 


IMPROPER     USE    OF    AUTO-TRANSFORMERS. 


Thi:  principal  cause  of  the  favour  with  which  auto-trans- 
foimers  have  been  regarded  during  recent  years  is  then- 
moderate  first  cost.  From  the  technical  point  of  view,  how- 
ever, they  must  lie  used  with  caution,  and  the  following 
example  (from  L'Industrie  Electrique)  is  an  excellent  illus- 
tration of  the  grave  risks  resulting  from  unsuitable  application 
of  this  type  of  apparatus.  A  supply  company  contracted  to 
supply  a  distributing  company  with  3-phase  bulk  supply  at 
2-2,000  volts,  50  cycles  per  second,  but  had  available  for"  the 
purpose  only  a  16,000-volt,  50-cycle  distribution,  and  a  25- 
cycle  supply.  A  frequency-converter  was  installed  giving 
2.300-yolt,  50-cycle  supply,  and  the  problem  then  was  to 
establish  a  transformer  equipment  capable  of  converting  the 
2,300-volt  and  16,000-volt  supplies  to  22.000  volts.  The 
arrangement  adopted  is  shown  in  fig.  1  (page  8),  and  consists 
of  a  delta-connected  primary  winding  for  2.300  volts  and  a  star- 
cni  neeteil    secondary  for  22,000   volts,    tin-  secondary   playing 


Lo-thermo  Motor,  with  Baffle-typk  Madiai 


also  the  part  of  a  3-phase  auto  transformer,  raising  thi 
\,ili   supplj   t<.  22,000  votts. 

The  neutral  of  the  existing  systems  .of  distribution    being 
insulated,  the  same  arrangement  was  retained   for  thi 
ary  of  the  new  transformer  in  order  to  avoid  tin-  addition  of 
current    transformers   and    the    .substitution  of  3-pole   I'm'   the 
existing  bipolar  gear  on  the  oil  circuit-breakers. 

The  first  trouble  experienced  on  the  system  was   under   the 
following  conditions:— Having  opened  tha  2,300-voll 
delta,  it"  was  proposed  to  supply  22,000-volt  current  from  tho 
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16,000-volt  supply  alone,  using  the  star-secondary  as  auto- 
transforraer.  Immediately  severe  telephonic  disturbances 
were  set  up,  several  lines  being  unusable,  and  in  order  to  get 
over  the  trouble,  the  primary  delta  winding  was  kept  closed. 

Some  ti afterwards  an  accidental  earth  on  the  distributor's 

network  revealed  another  defect  of  the  transformer  equip- 
ment.     Hi'     I      -in.    on  the    supply   company's   system  rose 

fr Ifi.OOO  to  19,000  volts,  a  high-frequency  current  (caused 

bj  the  are  to  earth)  Sowed  through  the  auto-transformer,  and 
a  violent  discharge  destroyed  the  lightning  arresters. 

After  this  ex]>erience.  a  supplementary  transformer  was 
installed  to  effect  the  16,000-volt/ -2-2,000- volt  transformation. 
Kad  a  double-wound  secondary  been  used  in  the  first  place, 
instead  of  the  auto-transformer,  the  cost  would  not  have  been 
much   higher,  and  disturbances  would  have  been  eliminated. 

Prom  this  example  it  may  seem  thai  the   neutral   point  of 


1200  Kw.,3ph 
16000  V.,  50eyc/es 


IOOO  Kw ,  3ph. 
22000  V.,  50  cycles 


Pig.  l. 


all  auto-transformers  should  be  earthed.  It  should  be  remem- 
bered, however,  that:  (1)  Earthing  an  existing  insulated  dis- 
tribution system  requires  the  substitution  of  3-pole  for  2-pole 
relays  on  automatic  circuit  breakers.  [2j  The  presence  oi 
several  earths  on  a  distributing  system  favours  the  develop- 
ment of  harmonic  currents,  which  may  produce  serious  tele- 
phonic disturbances,  and  even  attain  values  high  em 
cause  material  damage.  (3)  It  is  not  advisable/  in  any  case, 
to  connect  two  important  systems  of  distribution  by  auto- 
transformers,  since  all  disturbances,  of  whatever  origin 
(atmospheric  disturbances,  earth  faults.  Arc),  are  then  trans- 
ferred freely  from  one  system  to  the  other.  The  magnetic 
circuit  of  a  double-wound  transformer  forms  an"  elastic  link, 
eliminating  these  risks. 


EXCESS     PROFITS     TAX     APPEAL. 


[DECISION-    IX    FAVOUR    OF   ELECTRIC   SUPPLY    COMPANIES.] 


On  Friday,  December  loth,  the  appeal  case  of  the  Electricity 
Supply  Companies  of  Great  Britain  was  heard  by  the  Board 
el  Referees.  The  Provincial  Companies  and  certain  of  the 
London  Companies  (1-27  undertakings  in  all)  were  repre- 
sented by  Mr.  H.  B.  Eenwick  (managing  director  of  the 
County  of  London  Electric  Supply  Co.),  and  certain  other 
of  the  London  companies  (10  in  number)  by  Mr,  W.  F.  Flad- 
gate  (director  of  the  Charing  Cross  Electricity  Sup]' 
The  appeal  thus  represented  no  less  than  137  companies' 
ui  det  takings,  involving  a  capital  expenditure  of  about 
£23,000,000.  The  application  of  the  companies 'was  for  an 
increase  of  the  statutory  percentage. 

The  Referees  decided  that  in  the  case  of  the  London-sub- 
urban and  provincial  companies  the  statutory  percentage 
should  be  increased  from  6  per  cent,  to  7j  per  cent.,  and  in 
the  case  of  the  London  companies  (other  than  the  above)  the 
percentage  should  be  raised  from  0-  to  7  per  cent. 

The  following  companies  are  classed  as  London-suburban 
companies  :— The  County  of  London  Electric  Supply  Co.,  the 
South  London  Electric  Supply  Corporation,  the  South  Metro- 
politan Electric  Light  &  Power  Co.,  and  the  Metropolitan 
Electric  Supply  Co. 

The  following  are  the  chief  considerations  which  weighed 
with  the  Referees   in    arriving   at  their  decision  :  — 

The  electricity  companies  are  working  Under  a  concession, 


viz..  a  terminable  lease.  Not  only  is  the  lease  terminable. 
however,  but  the  terms  of  the  compulsory  purchase  provided 
therein  are  extremely  uncertain,  and  provide  nothing  for 
goodwill.  The  companies  are  also  working  in  competition 
and  subject  to  statutory  limitations,  obligations,  and  restric- 
tions, which,  due  to  these  and  other  causes,  prevented  in 
the  past  the  forming  of  adequate   reserves  for  depreciation. 

Further,  the  supply  of  electricity  is  an  industry  newly 
developed,  and  the  present  companies  were  the  pioneers. 
The  industry  necessitated  a  capital  expenditure  heavier 
in'  the  first  place  than  in  ordinary  commercial  business, 
and  there  is  also  involved  a  capital  expenditure  con- 
tinuously throughout  the  whole  of  its  lease  in  advance  of  the 
profitable  demand.  The  pioneer  work  in  developing  the 
industry  involved  the  successive  scrapping  of  plant  (which 
rapidly  becomes  obsolete  owing  to  new  inventions),  thus 
hitherto  preventing  the  providing  of  adequate  reserves.  The 
proper  working  profits  were,  therefore,  deferred.  Moreover, 
the  companies  were  all  originally  established  as  lighting  com- 
panies in  conformity  with  the  Electric  Lighting  Acts,  in 
which  no  mention  of  power  for  driving  machinery  is  men 
tioned,  and  which  were  framed  to  deal  with  lighting  only.  The 
supply  of  electric  power  was  a  later  development,  depending 
on  the  invention  and  perfecting  of  the  electric  motor,  which 
has.  in  fact,  become  thoroughly  efficient  only  during  the  last 
decade  or  Bo.  The  companies,  therefore,  had  to  adapt  their 
systems  to  cope  with  this  now  big  and  growing  demand",  and 
in  many  cases  this  meant  the  partial  or  complete  reconstruc- 
tion of  their  distributing  systems,  and  the  scrapping  of  a 
large  proportion  of  their  generating  plant  and,  in  any  case, 
much  larger  expenditure  of  capital  in   advance   of  demand. 

It  was  shown  very  strikingly  what  a  large  proportion  of 
the  output  of  many  of  the  electric  lighting  companies  is  for 
power  purposes,  and.  although  working  under  a  terminable 
concession,  they  are,  in  effect,  practically  power  companies 
without  enjoying  the  advantage  of  perpetual  tenure,  as  in 
the  case  of  companies  working  under  a  Power  Act. 

Evidence  on  the  above  lines  was  given  by  Mr.  H.  B. 
Renwick,   Mr.   C.   H.   Merz,  and  Sir  Harmood  Banner. 

The  thanks  of  the  industry  are  due  to  Mr.  H.  B.  Renwick 
for  initiating  and  organising  the  appeal,  and  for  establishing, 
apart  from  the  financial  side,  the  principle  that  electric  sup- 
ply companies  working  under  statutory  obligations,  and  snb- 
ject  to  compulsory  purchase,  are-entitled  to  special  considera- 
tion  as  compared    with  ordinary  traders. 


CORRESPONDENCE. 


Letters  receired  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  vntil 
the  following  tceeh.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  J\'o  letter  can  he  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


National  Industrial  Organisation. 

The  article  published    in   your  issue  of   the   22nd    g 
the  root  of  the  matter,   and   I  trust   Mr.   Looker's  outspoken 
views  will   be  generallv  endorsed. 

Hitherto  the  public  has  been  apt  to  view  with  suspicion 
any  tendency  on  the  part  of  competing  manufacturers  to 
co-operate  with  each  other  for  any  purpose  whatever.  It 
has  been  too  readily  assumed  that  a  trade  association  could 
have  but  one  function,  and  that  a  sinister  one,  viz.,  to 
squeeze   higher  prices  out  of  the  consumers  of  their  goods. 

Your  contributor  now  shows  that  the  interests  ot  the  con- 
sumers themselves,  and,  in  fact,  those  of  the  entire  commu- 
nity,  are  inseparably  bound  up  with  those  of  the  producers. 

It  is  particularly  instructive  to  note  that  the  duty  of  foster- 
ing scientific  and  industrial  research  in  this  country  is  placed 
on  our  manufacturers,  who  are  recommended  by  the  Govern- 
ment to  work  together  in  these  matters  through  the  medium 
either  of  their  existing  trade  associations  or  of  new  trade 
associations  formed   for   that    specific  purpose. 

Surely  the  time  is  ripe  for  all  our  manufacturers  to  recog- 
nise that  they  cannot  hope  to  survive  in  the  approaching  inter- 
national struggle  for  the  world's  trade  unless  they  -ink  their 
independence  sufficiently  to  permit  of  their  co-operating  with 
their  trade  competitors  for  such  purposes  :is  "raising  the 
average  standard  oi  production"  and  increasing  the  efficienej 
ot  their  operations  by  the  utilisation  of  whatever  improved 
materials  and  processes  their  co-operative  research  may  reveal. 

The  need  for  effective  industrial  organisation  was  never 
more  urgent,  and  1  hope  the  Electrical  Review  will  con- 
tinue to  exert  its  influence  along  the  lines  it  now  advocates 

Harry  Allcock. 

Hale,   Cheshire.    December  Wth,    1916 


City    and   Guilds   Examinations. 

It  should  be  the  duty  of  every  principal,  head  of  depart- 
ment, and  teacher  at  our  technical  institutions  to  "  read, 
mark,  learn,  &c."  the  annual  report  relating  to  the  above, 
recently  published ;  but  we  wonder  how  many  will  do  so. 

On  more  than  one  occasion  you  have  allowed  us  to  com- 
ment on  the  bad  treatment  which  "  Electric  YViremen's 
Work  "    J  now    renamed    "  Electrical   Installation   Work  ")    re- 
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ceives  atthe  hands  of  those  in  authority  at  technical  insti- 
tutes. Now  this  is  the  fundamental  electrical  engineering 
subject;  it  appeals  to  all  sorts  of  people  besides  wiremen, 
and  should,  therefore,  be  taught  at  more  centres  than  the 
other  electrical  subjects,  and  have  a  preponderance  of 
students. 
From  the  report  we  gather  the  following  facts:— 

(a)  That  in  session  1915-16,  "Electric  Wiremen's  Work" 
was  taught  at  only  43  centres,  as  against  108  centres  for 
"  Electrical  Engineering,"  a  ratio  of  44i  per  cent.  In  1914-15 
the  ratio  was  48J  per  cent. 

_These  figures  clearly  show  that  the  fundamental  subject 
("Electrical  Installation  Work" — to  give  it  its  new  nam.-) 
is  grossly  neglected.  In  a  word,  our  technical  institutes 
twice  as  much  attention  to  the  training  of  officers  as  to  the 
training  of  men  for  the  electrical  army;  even  though  the  coal 
of  equipment  in  the  latter  case  is  far  less.  We  might  also 
infer  that  when  there  is  any  cutting-down  to  be  done,  it  is 
the  fundamental  subject  which   suffers. 

(b)  The  percentages  of  those,  "in  attendance"  at  the 
classes  who  got  as  far  as  sitting  for  examination  were  as 
follows:-  1916  ,,, 

Electric  wiremen's  work  15  percent.    23   percent. 

Electrical  engineering        28  percent.     31$  per  cent. 

Thus,  on  the  average,  we  have  70  per  cent,  of  the  electrical 
engineering  students  failing  to  come  up  to  the  examination 
scratch,  and  no  less  than  80  per  cent,  of  the  "  wiring " 
students  failing  likewise.  The  construction  we  put  on  the 
70  per  cent,  is  that,  in  spite  of  the  attraction  of  well-equipped 
laboratories,  the  subject  is  too  far  over  the  heads  of  the 
majority.  In  the  case  of  the  80  per  cent.,  we  should  say  the 
result  was  due  to  inadequate  equipment  and  tuition  simply. 

(c)  The  percentages  of  those  who  passed  to  those  who  sat 
at  the  two  sets  of  examinations  are  as  follows:  — 

1916.  1915. 

Electric    wiremen's   work  ...  51  per  cent.    50   percent. 

Electrical    engineering        37  per  cent.    46|  per  cent. 

These  figures  show  that  in  spite  of  the  miserable  equip- 
ment and  poorly-paid  teaching  vouchsafed  to  the  so-called 
"  Wiring  Classes."  the  examinational  results  therein  are  de- 
cidedly better  than  those  of  the  other  classes.  It  is,  then, 
surely  worth  while  giving  more  attention  to  these  classes. 
May  we  not  infer,  also,  from  the  above  figures  that  many 
students  who  are  at  present  pitchforked  direct  into  the  elec- 
trical engineering  course  would  do  better  if  they  had  a  pre- 
liminary grounding  in   "  Electrical  Installation  Work  "  ? 

Very  few  people,  we  suppose,  are  aware  that  students  in  a 
Grade  II  or  Final  Class,  who  find  the  examination  paper 
beyond  them,  can  take  the  Grade  I  paper  and  obtain  the 
same  certificate  that  they  got  when  in  the  lower  class ' 

This  sort  of  thing  reflects  strongly  on  the  quality  of  the 
tuition,  and  depreciates  the  value  of  the  tabulated  results  in 
the  official  report. 

The  excellent  work  being  done  by  Mr.  G.  Bowron  in  the 
electrical  workshops  at  Queen  Mary's  Convalescent  Auxiliary 
Hospital  at  Eoehampton,  London,  has  attracted  much 
favourable  attention,  and  has  been  regarded  as  a  novelty; 
yet  it  is  exactly  the  sort  of  work  that  should  have  been  the 
regular  thing  in  "Wiring  Classes"   for  years  past. 

A.  P.  Lundberg  &  Sons. 

London,  N.,  December  Tdh,  1916. 

[We  admire  our  correspondents'  enthusiasm  on  behalf  of 
electrical  installation  work,  though  we  do  not  share  the  view 
that  this  is  "the  fundamental  electrical  engineering  sub- 
ject." Surely  this  is  an  extreme  view  to  take;  the  manufac- 
ture of  electrical  goods  and  apparatus  is  of  vastly  greater 
importance  in  respect  of  both  internal  and  export  trade  than 
the  installation  of  such  apparatus,  which  ab  orb  onlya.very 
small  percentage  of  the  cost  of  construction.  Adapting  our 
correspondents'  military*  metaphor,  we  think  they  have  mis 
taken  the  Army  Service  Corps  for  the  Army  itself.  We  fail 
to  see,  too,  why  the  failures  of  candidates  in  one  case  are 
attributed  to  quite  different  causes  from  the  failures  in  the 
other;  is  there  not  here  a  suspicion  of  prejudice?  We  quite 
agree   as   to    the    excellent    work  done    by    Mr.    G.   Bowron, 

which    we   described  and  illustrated   in  BSue   of  October 

13th  last  -Eds.  Elec.  Rev.] 


WAR     ITEMS. 


Exports  to  China.— The  "  Lond  '.'  for  January 

2nd  contains  a    further  list  of  person     to    ..1 i  exports   to 

China  and  Siarn  may  be  consigned. 

Ministry    of   Munitions    and    Copper.— The    Minis 

Munitions  announces  that   from   Januarj     1st 

be  supplied  for  the  purpose  of  casting  brass  or  other  copper 

alloy,  and  no  brass  or  other  copper  alloy  may  be  e;i  I 

for  the  purposes  of  Class   "A"  or  Class  "B"  orders,  under 

the  Ministry  of   Munitions  Circular   L.    33.     A  further    and 

lengthy   notice    respecting   the   Ministry  and    copper    appears 

on  a  later  page  of  this  issue. 

Controlled  Works.— The  number  of  establishments  con- 
trolled by  the  Ministry1  of  Munitions  is  now  4,623. 


The  Armorduct  Co.  to  be  Wound  Up. — In  the  latest  list 
of  businesses  ordered  to  be  wound  up  is  the  following  :  — 

Armorduct  Manufacturing  Co.,  Ltd.,  6,  Farringdon  Avenue, 
London,  E.C.,  electric  cable  and  conduit  manufacturers.  Con- 
troller :  John  Paterson  I  E.C.  January  1st 
1917. 

Lighting    Restrictions:    The    Lighting   of   Tramcars.      \\ 

Rochdale,   on   Friday,   William    Clough,    the   manager  of  the 
Bury  Corporation  Tramways,   was  summoned  for  permitting 
a  lighted   external   electric  lamp    to  be  used    on    a    tn 
belonging  to  the   Bury   Corporation    on    December   17th 
7.35   p.m.     Evidence   showed    that  under  the   canopy  at    the 
front  of  the   car   there   was   an   unshaded   light.     Defendant 
said  it  was  a  16-c.p.  light,  and   without  it   passengers    u 
the  stairs  would  be  in  danger  of  falling.     The  lighting  of  the 
car  was  satisfactory  to  the  Bury,  Bolton,  and  County  Police. 
and  in  Leicester,  Sheffield,  and  Birmingham   there  had  been 
some  relaxation  of  the  lighting  order  after  the  attention  of  the 
Home   Office   and  Board   of   Trade   had    been   called  to    the 
number  of  accidents  taking  place  owing  to  lack  of  light  on 
the  tramcars.     The  Magistrates'  Clerk  said  it  seemed  i, 
absurd  that  a  car  should  be  lighted  like  that  in  Bolton,  while 
at  Rochdale  it  must  be  in   darkness.     There  should  be  some 
uniformity  about  the  lighting.     The  Chief  Constable  said  the 
Order  stated  that  no  light  must  be  visible  from  outside.    Mr. 
Clough:   Consistently   with   public   safety.     The   Magistrates 
imposed  a  fine  of  20s. 

Exemption  Applications. — At  the  Sheffield  Tribunal,  in 
respect  of  the  application  of  a  firm  for  an  electric  crane 
driver,  aged  29,  married  (three  children),  and  passed  for 
general  service,  the  Military  Representative  pointed  out  that 
C  2  and  C  3  men  could  do  the  work,  and  that  in  some  in- 
stances in  Nottingham  women  were  driving  cranes.  Ad 
jcurned  to  enable  the  firm  to  see  about  badging. 

At  the  Stockton  Borough  Military  Tribunal,  Mr.  A.  E. 
Forbes,  on  behalf  of  the  Imperial  Tramways  Co.,  Ltd.,  stated 
that  they  had  released  421  men  for  the  Army.  His  applica- 
tion on  behalf  of  two  motormen,  single,  aged  40  and  32  res 
pectively,  classed  B  3,  for  conditional  exemption  was  granted. 

At  Burnley,  Mr.  H.  Mozley,  tramway  manager,  appealed 
for  his  cashier  and  general  clerk,  aged  30.  Out  of  17  clerks, 
11  had  joined  the  Army,  and  four  had  left  for  other  occupa- 
tions. Training  for  the  position  took  years.  He  had  17 
clerks,  but  all  were  temporary.  The  case  was  put  back  to 
the  end  of  February. 

At  Bolton,  an  electrical  engineer  appealed  for  an  engineer 
and  wireman,  27,  and  single.  He  said  the  man  was  the  very 
last  he  had  left.  He  had  let  all  the  others  go,  and  now  they 
wanted  the  last  one.  If  he  had  kept  the  others  until  they 
had  to  go  he  would  probably  have  been  told  he  could  keep 
so  many.  Exemption  was  granted  to  February  3Sth.  with 
right  of  appeal,  though  it  was  intimated  that  the  decision 
would  probably  be  appealed   against. 

Before  the  Sevenoaks  Rural  Tribunal,  the  Sevenoaks  Elec- 
tricity Co.  appealed  for  Messrs.  J.  T.  Vounsden  (32),  mana- 
ger; J.  H.  Wickenden  (27).  cable  jointer;  P.  H.  Topping  (27), 
engineer;  and  J.  Shaw  (29),  mechanic.  The  managing  direc- 
tor (Mr.  F.  R.  Reeves)  said  that  the  staff  had  been  reduced 
to  a  minimum,  and  to  take  more  men  away  would  cause  a 
stoppage.  The  applications  were  made  with  great  reluctance, 
a-  the  company  were  quite  aware  of  the  country's  needs,  but 
they  had  their  obligations.  He  had  been  in  communication 
with  the  Board  of  Trade,  and  was  informed  that  workmen 
would  not  be  taken  away  unless  the  company  could  spare 
them,  electricity,  like  gas  and  water,  being  necessary  for 
the  use  of  the  public.  Amongst  those  who  had  joined  up 
from  the  staff  were  the  chief  engineer  and  his  chief  assistant. 
There  were  nearly  200  consumers  of  current  in  Sevenoaks, 
and  the  Government  also  had  a  supply.  The  manager  was 
given  conditional  exemption,  and  the  others  until  March  31st. 

At  Berwick-on-Tweed,  the  Electric  Light  Co.  appealed  for 
their  accountant,  Mr.  R.  Hamilton  (34).  The  manager  said 
they  were  doing  with  the  minimum  number  of  employes,  and 
women  were  <.f  no  use.  They  were  supplying  motive  power 
to  several  important  local  factories.  Conditional  exemption 
needed. 

At  Sevenoaks,  conditional  exemption  has  been  granted  to 
Mr,  P.  G.  Humphrey,  electrical  engineer,  from  whose  works 
over  30  men  have  joined  up. 

At  Oxford,  Mr.  S.   A.  Stock   (24).  manager  of  the  elect) 

ifended  an  appeal 
Militai'.    against   six    months'   exemption.     The  Mili- 
i.ii     i  i    said  thai  respondent  was  passed  for  m 

ral    Bervice,  and   nine    months   had   been    allowed  to   fill  bia 
\li-.  Storej    stated  thai  Mr.  Stock  was  the  only  man 
shi-  bad  to  carrj   on   her  hit-.-  husband's  business.     She  had 
done   her    I  I    man,    and    was  quite   willing 

to  allow  Mr,  Stock  t<>  go  if  she  could  eel  a  substitute  who 

i   qualified  man,    The  business  could  not  be 
without   someone  who  could  do  the  buying,  insta 

id   tin  income  except  thai  from   the 
business.     Captain  Bailey  intimated  that   ii  was  possible  thai 
tie    Substitution  Officer  could  get  a  substitute,  and  the  B] 
i  a  month  tor  this  to  be  done. 

At  Faringdon,  Mra.  Butler,  of  Carswell  Manor,  asked  for 
conditional  exemption  for  H.  R.  Jacobs  (36),  who  has  charge 
of  the  electric  lighl  plant,  bnt  exemption   was  refused. 

At   a  the    Surrey    Appeal    Court,    the    Military 

Representative     appealed      against     conditional      exemption 
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granted  at  Godahning  to  E.  Lown  (29),  electrician  to  Messrs. 
Read  &  Co.,  of  Farncombe,  on  the  ground  that  he  was  doing 
work  of  national  importance.  The  exemption  was  revised  to 
three  months. 

At  Barnsley,  the  Electric  Traction  Co.  appealed  for  a  car- 
shed  foreman  (3),  a  brakesman  (39),  the  parcels  superinten- 
dent (36),  two  traffic  inspectors  ('24  and  35),  and  a  tram 
driver  (26).  The  car-shed  foreman,  the  parcels  superinten- 
dent, and  tin'  eldest  traffic  inspector  were  conditionally 
exempted,   and   the  other  appeals  were  rejected. 

At  Oxford,  the  Electric  Co.,  Ltd.,  appealed  lor  temporary 
exemption  to  January  31st  for  L.  J.  Hodge  (31),  electrician, 
who  has  been  with  the  company  for  seven  years,  and  is  re- 
garded as  indispensable.  Hodge,  it  was  stated,  did  important 
work,  connecting  all  the  cable  from  the  streets  to  the' houses 
ami  the  power  stations.  It  was  dangerous  work,  to  the  man, 
to  the  buildings,  and  to  the  valuable  plant  at  the  generating 
station.  A  substitute  had  been  obtained  and  was  being 
trained,  but  it  was  impossible  to  think  that  he  would  be- 
come efficient  in  a  month.  It  was  intimated  that  Hodge  had 
been  anxious  to  volunteer  for  service,  and  had  only  been 
kept  back  by  pressure.  The  Tribunal  allowed  until  January 
31st. 

At  Chesterfield,  a  final  month  has  been  allowed  to  a  fireman 
engaged  at  the  refuse  destructor  works  for  the.  T.C.  A  simi- 
l.ir  term  was  previously  granted  for  a  substitute  to  be 
obtained. 

At  Barnsley,  an  appeal  was  made  by  Mrs.  Burns  for  the 
retention  of  B.  Gregory  (22),  electrician,  passed  in  Class  A. 
Two  months  were  allowed  for  a  substitute  to  be  found. 

At  Whitby,  the  Military  Representative  asked  for  a  review 
of  a  certificate  of  exemption  held  by  II.  Frith,  electrician 
with  Mr.  A.  TI.  Walker,  but  no  alteration  was  made.  The 
Military  Representative  said  that  he  should  appeal  against 
this  decision. 

A  Brighton  firm  of  electrical  engineers,  engaged  on  much 
hospital  work,  appealed  for  a  wireman  and  electrician.  The 
firm  stated  that  it  was  impossible  to  replace  the  man,  as 
those  available  found  they  could  now  start  on  their  own 
account.    Two  months  ware  granted. 

At  Bexhill-on-Sea,  Messrs.  J.  L.  French  it  Co.  asked  for 
further  time  for  H.  Mullinger  (40),  manager  of  the  elec- 
trical and  heating  department  of  the.  business,  and  who  is 
continuing  on  special  Government  work.  Another  three 
months,   with  the   Volunteer  condition,  were  granted. 

The  West  Kent  Appeal  Court,  on  December  19th,  had 
before  them  again  the  case  of  Mr.  A.  Leach,  electrical  engi- 
neer, of  Maidstone,  referred  to  in  a  recent  issue  of  the  Elec- 
trical Review.  Mr.  Leach  claims  having  applied  for 
naturalisation  in  America,  and  for  a  passport  for  that  coun- 
try, and,  as  the  matter  is  being  considered  by  the  Home 
( rffice,  the  case  was  further  adjourned  to  await  the  decision. 
At  Coventry,  the  Corporation  tramway  department  asked 
for  exemption  for  five  single  and  72  married  men,  owing  to 
the  difficulty  of  obtaining  suitable  substitutes.  The  pre-war 
staff  numbered  314.  and  that  number  is  reduced  to  147.  It 
was  stated  that  out  of  27  substitutes,  12  had  been  retained. 
It  was  suggested  that  tramway  workers,  passed  in  low  cate- 
gories, who  are  already  in  the  Army,  should  be  released  to 
replace  men  now  working  on  the  trams,  and  the  Tribunal 
decided  to  place  all  the  men  claimed  on  the  substitution  list. 
At  Sheffield,  Messrs.  T.  B.  &  W.  Cockayne  appealed  for 
the  retention  of  W.  Fuller  (35),  electrical  engineer,  and  ex- 
emption   to  June  30th  was  conceded. 

Messrs.  Page  &  Bloomer  appealed,  at  Stourbridge,  for  T. 
White   (31),  electrician,  and  three  months  were  allowed. 

Worcester  Tribunal  has  granted  conditional  exemption  to 
F.  J.  B.  Cook  (36),  the  only  man  left  in  the  electrical  depart- 
ment of  Messrs.  J.  Ward,  Ltd. 

At  Weston-super-Mare,  the  Electric.  Supply  Co..  Ltd.,  ap- 
pealed for  II.  Brewer  (38),  wireman,  engageil  in  installation 
work.  The  manager,  Mr.  G.  Charlton,  said  that  if  Brewer 
were  taken  the  installation  department  could  not  carry  on 
work.  One  wireman  of  higher  classification  was  under  orders 
to  serve,  and  that  would  leave  only  two,  including  Brewer. 
The  Military  Representative  recommended  that  the  case  be 
adjourned  sine  die,  based  on  the  medical  category,  C3,  and 
this  course  was  adopted. 

At  Stockton-on-Tees,  on  December  28th,  the  Imperial  Tram- 
ways Co.  appealed  for  two  motormen,  aged  respectively  1<i 
and  32,  and  both  passed  in  Class  B  3.  Mr.  A.  E.  Forbes,  for 
the  company,  said  they  bad  released  121  men  for  the  Army. 
The  Mayor  said  that  the  Tribunal  were  satisfied  that  the  men 
appealed  for  would  not  lie  of  a  great  deal  of  service  to  the 
Army,  and  they  would  be  given  conditional  exemption. 

At  the  Kinsston-on-Thames  Tribunal,  the  borough  electrical 
engineer  applied  for  exemption  for  a  stoker,  26  and  passed 
B  1.  He  said  that  owing  to  the  scarcity  of  men  he  and  his 
chief  assistant  had  several  times  had  to  stoke  the  boilers.  The 
Mayor,  evidently  willing  to  serve  as  a  substitute,  remarked 
that  it  was  a  "  very  healthy  exercise  for  you;  better  even  than 
golf.  I  would  rather  shovel  coal  than  knock  a  golf  ball 
about."     Final  exemption  until  Jan.  31st  was  granted. 


BUSINESS   NOTES. 


Holidays. — The  works  of  Messrs.  Bruce  Peebles  and 

Co.,  Ltd..  at  Edinburgh,  reopen  to-day,  after  having   been  closed 
1'iom  Saturday  last  for  the  New  Year  holidays. 


Calendars  and  Diaries.— The  Victa  Electrical  Co., 

Ltd.,  60,  Queen's  Road,  Battersea,  S.W.,  have  issued  a  plain  wall 
calendar  with  monthly  slips. 

From  the  British  Aluminium  Co.,  Ltd.,  of  109,  Queen  Victoria 
Street,  London,  B.C.,  we  have  received  a  wall  calendar  with  neat 
monthly  date  slips  at  top  right-hand  corner  above  an  interesting 
view  of  the  company's  Dam  at  Kinlochleven.  On  the  back  of  the 
card  is  a  complete  roll  of  honour  of  the  staff  and  employes  of  the 
company  who  are,  or  have  been,  with  the  Forces. 

Messrs.  Pope's  Electric  Lamp  Co.,  of  Hythe  Road,  Willesden, 
have  issued  a  calendar  with  daily  slips  for  1917.  The  block  is 
practically  surrounded  by  cartoons  of  the  Elasta  funny  man  and 
the  performances  of  the  Pope  Elasta  British-made  wire  lamps. 

From  Messrs.  Haslam  &  Stretton,  Ltd.,  of  Cardiff  and  Bristol, 
we  have  received  a  wall  calendar,  with  monthly  date  slips,  which 
will,  by  means  of  the  picture  in  colour,  "  Annabel,''  brighten  our 
New  Year. 

We  are  once  more  indebted  to  the  Electric  Construction  Co., 
Ltd.,  for  one  of  their  very  useful  pocket  diaries.  It  is  a  simple 
and  handy  vest-pocket  engagement  book  that  cannot  easily  be  done 
without,  especially  after  one  has  become  as  used  to  it  as  we  have. 

Messrs.  W.  H.  Wilcox  &  Co..  Ltd..  of  Southwark  Street,  S.E., 
have  sent  us  one  of  their  1917  Date  Remembrancers— a  wall 
calendar  with  monthly  sheets. 

Messrs.  Toy  &  Winslow.  of  Larkhall  Rise,  Clapham.  S.W.,  have 
issued  a  wall  calendar  for  1917,  small  monthly  date-,slips  appearing 
below  a  study  in  colour  of  "  Aida."  A  series  of  desk-blotter  slips 
has  also  been  received. 

The  Electric  and  Engineering.  Specialities  Co..  of 
79.  Great  George  Street,  Liverpool,  have  issued  a  wall  calendar 
with  monthly  slips  for  1917.  The  feature  is  a  woman-worker, 
executed  in  colour,  who  has  set  down  her  pails  the  while  she  enters 
into  a  neighbourly  gossip,  in  which,  presumably,  she  makes  a  fore- 
cast of  coming  events —   You  mark  my  words  !  " 

The  Chemical  Trade  Journal  has  published  a  wall  calendar,  as 
usual,  with  large  monthly  sheets. 

To  the  Langdon-Davies  Motor  Co.  we  are  again  indebted  for  a 
pocket  memoranda  book,  the  opening  pages  of  which  contain  a 
number  of  useful  tables  and  particulars  of  the  firm's  standard  sizes 
and  types  of  motors.     An  insurance  coupon  is  included. 

Our  Trade  with    New  Zealand.— The  Board  of  Trade 

Journal  contains  extracts  from  a  supplementary  report  by  Mr.  R.  W. 
Dalton,  H.M.  Trade  Commissioner  in  New  Zealand,  in  which,  while 
recognising  the  difficulties  under  which  home  manufacturers  are 
at  present  working,  he  lays  emphasis  upon  the  desirability  of  such 
manufacturers  appointing  agents  in  New  Zealand  at  once,  and 
warns  them  against  deferring  until  more  normal  times  the  first 
steps  towards  the  preparation  of  a  selling  organisation.  Mr.  Dalton 
says  that  the  most  important  class  in  which  the  trade  of  the 
United  Kingdom  is  deficient  is  machinery.  In  normal  times  our 
share  of  this  trade  should  be  larger  than  it  has  been.  He  finds 
that  there  is  lacking  a  sufficiently  close  touch  with  the  special 
needs  of  the  market  in  specialised  lines  different  from  those  in  use 
at  home,  and  an  active  selling  campaign. 

Mr.  Dalton  reports  that  an  agent,  whose  head  office  is  in 
Australia,  but  who  travels  through  the  whole  of  New  Zealand 
once  a  year,  desires  to  take  up  the  representation  in  the  Dominion 
of  British  manufacturers  of  electric  lighting  glassware,  dry  bat- 
teries, electric  bells  and  indicators,  ceiling  roses  and  fuses,  insulators, 
conduit  tubes  and  fittings,  porcelain  counterweights,  electric  fans, 
lampholders,  pocket  flash-lamps  and  lighting  switches.  Particulars 
can  be  obtained  at  the  Board  of  Trade  Department  of  Commercial 
Intelligence  in  London. 

An  Ediswan  Supper. — The  staff  of  the  West  of  England 

and  South  Wales  Branches  of  the  "  Ediswan  "  Co.,  at  the  invitation 
of  the  district  manager  (Mr.  F.  \V.  Fifield\  partook  of  supper  at 
"Maxwell's  "  Restaurant,  Bristol,  on  Tuesday  evening.  December  1 9th. 
Mr.  Fifield  proposed  "  The  Ediswan  Co.  "  and  "  Bristol  and  Cardiff 
Staff,''  and  referred  to  the  continued  progress  of  the  company. 
He  expressed  the  hope  that  on  the  occasion  of  their  next  happy 
party  the  war  would  be  over.  The  enjoyment  of  the  gathering 
was  added  to  by  the  presence  of  Sergeant  Ronald  David,  who  at  the 
time  was  in  Bristol  recuperating  from  wounds  sustained  in  the 
Somme  fight.  Sergeant  David,  who  joined  the  6th  Gloucester's  at 
the  outbreak  of  war,  was  the  manager's  chief  assistant  at  Bristol, 
being  transferred  from  the  Cardiff  office  when  the  local  depot 
opened.  The  members  of  the  staff  contributed  to  the  musical 
programme. 

Works  Extensions  at  Preston. — At  the  last  meeting  of 

the  Preston  Town  Council,  reference  was  made  to  a  lease  having 
been  obtained  by  Messrs.  Dick.  Kerr  &  Co.,  Ltd.,  of  a  plot  of  land 
at  the  Dock  suitable  for  the  erection  of  new  buildings. 

Palestine. — We  have  received  from  Mr.  8.  Feingold,  of 
3,  Boulevard  de  Ramleh,  Alexandria,  Egypt,  some  literature 
respecting  Teutonic  efforts  for  trade  domination  in  Palestine  before 
the  war,  together  with  particulars  of  the  Anglo-Palestine  Com- 
mercial Intelligence  Agency  which  he  has  formed  for  the  purpose 
of  awakening  an  interest  in  Great  Britain  and  her  dependencies  in 
the  prospects  of  doing  business  with  Palestine  after  the  war.  He 
is  anxious  to  get  into  touch  with  British  manufacturers  issuing 
export  trade  catalogues. 
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For  Sale. — The  Swansea  Harbour  Trust  is  offering  for 
sale  some  electric  motors.  fee.  Particulars  will  be  found  in  our 
advertisements. 

Catalogues   and   Lists.— From    .Messrs.  Notes  Bros. 

(  Melbourne)  Pty.,  Ltd.,  we  have  received  a  fully  illustrated 
brochure,  showing  electrical  installations  carried  out  by  them  in 
Australasia. 

Messrs.  A.  J.  Greenly  &  Co..  of  37  and  38,  Strand.  W.C.,  have 
published  a  list  of  advertisement  designs,  with  a  view  to  giving  a 
more  or  less  definite  idea  of  the  cost  of  various  forms  of  advertising 
work. 

Dearborn  Chemical  Co.,  Chicago,— 32-page  illustrated  pam- 
phlet respecting  corrosion,  incrustation,  and  foaming  in  boilers, 
their  causes,  and  the  prevention  of  same  by  the  use  of  proper 
reagents  in  the  water. 

Messks.  Cravens'  Patent.  Ltd..  97  and  99,  Corporation  Street. 
Manchester. — 24-page  price  list  (illustrated)  of  many  kinds  of 
factory  and  warehouse  trucks,  ladders,  trolleys,  baskets,  fee. 

International  Time-Recordinu  Co.,  Ltd..  57.  City  Road. 
London.  E.C. — 18-page  illustrated  pamphlet  describing  their  various 
time  recorders. 

Mr.  0.  X.  Beck,  11.  Queen  Victoria  Street.  London.  E.C. — 
16-page  pamphlet  describing  the  bar  and  pipe-bending  tools  of  the 
Wallace  Supplies  Manufacturing  Co.,  of  Chicago,  for  whom  he  is 
sole  agent  here. 

The  Arora  Co..  Loughborough.  Leicestershire.  -New  list  in  a 
condensed  form,  arranged  for  over-printing  on  the  front  page,  and 
covering  all  the  goods  put  on  the  market  to  date-electric  fires, 
boiling  plate,  rapid  grill,  and  hearth  stand — all  of  which  can  be 
supplied  from  stock  with  no  advance  in  prices. 

Bankruptcy    Proceedings.— 0.    B.   Ogilvje,   electrical 

engineer,  13.  Dudley  Road.  Whalley  Range. — Receiving  order  made 
December  22nd  on  a  creditor's  petition. 

The  U.S.  Industrial  Situation. — In  the  course  of  an 
editorial  on  "  Present  Business  Conditions."  the  American  Electrical 
Review  and  Western  Electrician  (December  9th)  contains  the 
following  comments  on  the  present  and  prospective  situation  : — "  In 
the  electrical  industry  there  is  no  dearth  of  orders,  and  business  is 
as  active  as  could  be  desired.  The  great  difficulty  seems  to  be  that 
manufacturers  are  unable  to  secure  the  necessary  raw  materials, 
and  consequently  cannot  show  an  output  sufficient  to  meet  the 
demand.  There  is  nothing  in  the  present  conditions  to  indicate 
an  early  change  in  the  industrial  situation.  Employment  is  easy 
to  secure,  wages  are  advancing,  the  agricultural  as  well  as  the 
manufacturing  districts  are  very  prosperous,  and  the.  railroads 
have  more  business  than  they  can  handle.  The  situation  is 
abnormal  and  in  some  respects  unsatisfactory,  but  the  volume  of  pro- 
duction and  consumption  is  unprecedented,  and  will  no  doubt 
continue  so  until  the  termination  of  the  European  war.  Gold  is 
rapidly  accumulating  in  the  country  and  credits  are  expanding, 
with  the  resultant  danger  of  a  reversal  in  these  conditions  at  the 
close  of  the  war.  A  rapid  contraction  of  credit  invariably  involves 
severe  losses  and  a  period  of  depression." 

Hardening  Steel. — The  Westminster  Electrical  Testing 
Laboratory,  of  York  Mansions,  York  Street.  S.W..  has  sent  us  a 
circular,  describing  the  results  obtained  with  the  Wild-Barfield 
process  for  hardening  steel,  which  is  particularly  suitable  for 
hardening  screw  gauges,  as  it  causes  no  change  of  dimensions,  and 
scale,  while  the  steel  offers  remarkable  resistance  to  wear. 

Dissolutions  and  Liquidations. — Homk-Mortox,   Ker, 

and  Gibson,  consulting  engineers  and  industrial  works  designers" 
Glasgow  and  London.  -  Messrs.  D.  H.  Morton.  A.  Home-Morton, 
W.  A.  Ker  fe  G.  H.  L.  Gibson  have  dissolved  partnership.  The 
business  will  be  continued,  by  all  excepting  Mr.  Ker,  as  Home- 
Morton  &  Gibson.  Mr.  Ker  will  carry  on  business  as  W.  Arthur 
Ker  fe  Co..  at  115.  St.  Vincent  Street.  Glasgow.  Messrs.  Home- 
Morton  &  Gibson  will  attend  to  debts. 

H.  Train  fe  Sons,  2.3.  Goswell  Road.  London.  E.C-  Creditors 
must  send  particulars  of  debts,  fee.  to  the  Controller,  Mr.  J.  D. 
Pattullo.  l>5,  London  Wall.  E.C.  by  February  loth. 

Isaria.  Ltd.- -Creditors  must  send  particulars  of  their  claims. 
fee.  to  the  Controller.  Mr.  G.  S.  Pitt.  140.  Leadcnhall  Street.  E.C., 
by  January  28th. 

Book  Notices.— We  have  received  copies  of  several 
journals  published  by  Messrs.  L.  Vaudecrane  et  Cie.,  of  the  Rue 
Taibout,  Paris.  One  is  a  recently  started  weekly  paper.  L  Export  a- 
four  Francais,  and  another  is  Le  Bureau  Moderns,  which  has 
reached  its  fifth  year.  Both  of  them  are  business-like  publications, 
whieh  should  be  of  interest  to  those  who  are  concerned,  or  wish  to 
be.  with  French  home  and  colonial  industrial  and  commercial 
affairs. 

"  Some  Modern  Methods  of  Ventilation.''  By  R.  Grierson. 
London  :  Constable  fe  Co.,  Ltd.     Price  8s.  6d.  net. 

''Engineering  Directory."  No.  (S3.  October.  1916.  London: 
Engineering.  Ltd. 

"Practical  Safety  Methods  and  Devices — Manufacturing  and 
Engineering."  By  G.  A.  Cowee.  London  :  Geo.  Routledge  fe  Son6. 
Ltd.     Price  12s.  6d.  net. 

Our  old  friend  Hazell "»■  Annual,  in  the  thirty-second  year  of  its 
existence,  assumes  a  somewhat  altered  appearance,  and  has  changed 
its  parents,  for  it  has  now  adopted  the  title  "  The  New  Hazell 
Annual  and  AlmaDack  "  (3s.  6d.  net),  and  has  passed  under  the 
joint  control  of  the  Oxford  L'niversity  Press  and  Messrs.  Hodder 
and  Stoughton.  The  main  characteristic  features  of  the  old 
volume  have  been  preserved  in  the  new.  and  others  have  been 
added,  and  the  volume,  which  is  almost  doubled  in  size,  has  been 


given  an  entirely  new  setting.  The  opening  52  pages,  following  upon 
a  full  index,  are  occupied  with  calendar  and  almanac  matter,  and 
naturally  a  great  deal  of  space  is  devoted  to  the  war  (with  maps) 
and  matters  arising  out  of  it.  The  recommendations  of  the  Paris 
Economic  Conference  are  printed,  and  a  whole  mine  of  information 
appears  relating  to  such  matters  as  the  Army  and  Navy,  trade  after 
the  war.  aviation.  Parliament,  industries,  hanking,  education,  and 
so  forth.  The  sections  on  the  British  Dominions  and  Colonies 
and  on  foreign  countries  have  been  entirely  rewritten,  and  embody 
full  statistical  information. 

'Water  Powers  of  Canada."  Ottawa.  Canada  :  Department  of 
the  Interior  Dominion  Water-Power  Branch. 

"  Proceedings  of  the  Physical  Society  of  London."  Vol.  XXIX. 
Part  1.  December  19th,  1916.  London:  The  Electrician  Printing 
and  Publishing  Co.,  Ltd.     Price  4s.  net. 

Trade  Announcements— The  B.S.  Co.,  Ltd.,  of  "The 

Light  House,"  233,  Tottenham  Court  Road.  London,  announces 
that  by  an  extraordinary  resolution  of  the  shareholders  the 
capital"  of  the  company  has  been  increased  to  £10,000.  Mr. 
Vernon  H.  AVells.  electrical  engineer,  late  of  Faraday  House. 
Clarke.  Chapman  fe  Co..  and  the  Westminster  Engineering  Co.. 
Ltd.,  fee.  has  joined  the  board  of  directors,  and  he  took  op  Ins 
duties  as  from  January  1st.  Mr.  E.  Cecil  Beman.  the  founder  of 
the  company,  remains  managing  director  as  heretofore.  On  the 
company's  premises  the  latest  applications  and  developments  of 
electric  lighting,  heating,  and  power  may  be  seen.  The  first  annual 
dinner  of  the  company  was  held  at  the  Horse  Shoe  Hotel.  Totten- 
ham Court  Road,  on 'Friday  evening,  December  22nd.  when  the 
whole  of  the  staff  and  a  few  friends  interested  in  the  company 
sat  down.  Mr.  E.  C  Beman.  the  managing  director,  presided,  and 
Mr.  V.  H.  Wells,  the  new  director,  was  the  guest  of  the  evening. 
Both  gentlemen  delivered  speeches  appropriate  to  the  occasion. 

The  name  of  the  Anglo-Mexican  Petroleum  Products  Co..  Ltd.. 
has  been  altered  to  the  Anglo-Mexican  Petroletm  Co.,  Ltd. 
It  will  continue  to  market  the  products  of  the  Mexican  Eagle  Oil 
Co..  Ltd..  including  fuel  oils.  Diesel  oils,  lubricating  oils,  &c. 

Messrs.  Irwin  fe  Jones.  Ltd..  of  London  House.  E.C.  have  been 
appointed  sole  agents  in  the  United  Kingdom  and  France  for  the 
sale  of  the  ■■Hunt"  storage  battery  industrial  trucks  manu- 
factured bv  the  C.  W.  Hunt  Co.  (Inc.).  of  America.  The  firm  will 
also  look  after  Messrs.  Hunt's  interests  for  elevating  and  conveying 
coal  and  general  merchandise.  Mr.  Herbert  A.  Jones  has  just 
returned  from  an  extensive  tour  in  the  United  States  and  Canada, 
where  he  has  been  inspecting  and  studying  modern  method-  of 
handling  and  transporting  raw  materials  and  finished  products. 

pjre#_The  Birmingham    Daily  Post  states  that  early  on 

the  morning  of  December  28th  a  serious  fire  was  discovered  at  the 
Cable  Works.  Lydbrook.  The  generating  station  was  foand  to  be 
in  full  blaze,  and  practically  the  whole  station  was  gutted  before 
the  arrival  of  the  Ross  Brigade.  Fortunately,  the  main  porti.  ins  ol 
the  buildings  were  kept  intact.  The  cause  of  the  fire  is  a  mystery. 
The  whole  works  had  been  closed  from  the  previous  Friday.  Tin- 
damage  is  estimated  at  considerably  over  £1, 


LIGHTING  AND  POWER  NOTES. 

Australia. — In  order  to  augment  the  electric    lighting 

plant  at  Barcaldine  (Queensland),  the  Council  proposes  to  install 
a  battery. 

The  report  of  the  Goulbnrn  (N. S.W.I  Municipal  Electrical 
Department  for  the  year  1915-10  shows  a  total  revenue  of  £4,531, 
the  average  price  per  unit  sold  being  482d.  :  private  lighting 
accounted  for  102.107  units,  realising  £2,514  ;  street  and  municipal 
lighting  for  54. 2 IS  units  and  £  1,098,  and  power ior  69,992  units 
and  *>:;.  The  accounts  show  a  gross  profit  of  62,200,  and  after 
allowing  for  depreciation,  fee.  a  credit  balance  <'f  61,618  is  carried 
forward. 

A  scheme  for  the  supply  of  electricity  for  lighting  and  power  to 
Lilydale  (Vic)  was  considered  at  a  meeting  of  ratepayers  recently  : 
the' proposal  is  to  utilise  the  river  near  Yarra  Junction,  from  which 
sufficient  power  can  be  generated  to  supply  the  whole  of  the  route 
(about  16  miles)  with  light  and  power,  while  probably  many 
orchardists  and  agriculturists  will  become  users  of  this  cheap 
means  of  irrigation.  The  Lilydale  Shire  Council  is  to  be  a-ke.l  to 
investigate  the  possibilities,  and  to  approach  the  Upper  Yarra  Shir. 
Council  to  co-operate.  If  the  scheme  outlined  be  carried  on.  Lily- 
dale. Healesville.  and  Warburton,  besides  the  smaller  settlements 
on  the  line,  could  be  adequately  supplied. 

The  sanction  of  the  ratepayers  of  the  Moonta  (S.A.)  Council  has 
been  obtained  to  the  borrowing  of  £4,000  for  an  electric  light 
scheme.  For  more  than  30  years  the  Y.P.  Qas  Co  ha-  supplied 
coal  gas  to  the  business  and  private  residences,  but  the  price  ot  the 
illuminant  (1  os.  per  1,000  ft.)  has  noi  jiven  satisfaction,  and  the 
ratepayers  in  business  centres  in  many  instances  installed  acetylene 
plants  of  their  own. 

A  loan  has  been  arranged  by  the  Strathalbyn  tS.A.~i  Council  for 
the  installation  of  electric  light  ;  it  is  proposed  to  obtain  a  second- 
hand plant  from  Melbourne. 

The  Yarram  (.Vic.)  butter  factory  has  given  an  option  to  Mr. 
V.  J.  Crowley  on  the  whole  of  its  electrical  plant,  which  at  present 
supplies  power  to  the  factory  and  for  lighting  the  town,  with  the 
object  of  installing  a  hydro-electric  scheme.  A  company  has  been 
formed  with  a  capital  of  £10,000  for  the  purpose  .it  carrying  out 
the  scheme.— Commonwealth  Engineer, 
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The  annual  report  of  the  Freuiantle  fW.A.)  Municipal  Tramways 
and  Electric  Lighting  Board  for  the  year  ended  August  31st  last 
shows  a  gross  profit  ot  •:  1 7  000,  being  an  increase  of  4574  on  the 
previous  year's  working.  The  total  income  amounted  to 
the  working  expenses  were  646,118.  After  providing  for  interest 
en  loans  there  was  a  net  balance  of  £10,640.  The  amount  to  the 
credit  of  depreciation  reserve  account  at  August  31st,  1916,  was 
613,  to  which  a  sum  of  £6,469  has  been  added. 

By  entering  into  an  agreement  with  the  Government  for  the 
supply  of  electricity  for  a  period  of  25  years,  the  Board  has  secured 
the  right  of  supply  within  a  5-mile  radius  of  Fremantle  Town 
Hall  :  when  the  arrangements  for  the  taking  the  new  supply  are 
completed  the  Board's  power  house  will  he  closed  down,  and  the 
capital  cost  of  the  plant,  less  residual  value,  will  require  to  be 
written  off  against  depreciation  account.  Land  has  been  acquired 
for  a  substation  building,  and  the  necessary  machinery  and  appli- 
ances will  be  installed,  and  this  expenditure  will  be  financed  out 
of  depreciation  funds.  A  general  rearrangement  of  the  distributing 
mains  will  also  be  necessary,  and  all  motors  will  require  either 
rewinding  or  replacing. —  Commonwealth  Engineer. 

Barnsley. — Bulk  Supply. — The  Corporation  has  given 

formal  notice  that  it  is  making  application  to  the  B.  of  T..  as  the 
undertakers  under  the  Barnsley  Electric  Lighting  Order.  1890,  for 
"an  Order  permitting  it  to  supply  electricity  in  bulk  to  the  Electrical 
Distribution  of  Yorkshire.  Ltd. 

Birmingham. — Councillors  Beale  and  Appleby,  two  new 
members  of  the  Electricity  Committee,  have  been  asked  to  inquire 
fully  into  recent  failures  in  electricity  supply  and  to  present  an 
independent  report  to  the  Council. 

Bispham-with-Norbreck. — The  Electricity  Committee  of 

the  Urban  District  Council  has  decided  that  in  future  the  charge 
for  electricity  for  power  purposes  shall  be  2d.  per  unit  for  the  first 
200  units  per  h.p.  installed. 

Canada. — Niagara  Poker. — A  meeting  of  the  Ontario 

Hydro-Electric  Radial  Railway  Association,  at  Toronto,  recently 
passed  a  resolution  calling  on  the  Ontario  Government  to  permit 
the  Hydro-Electric  Commission  to  expropriate  the  plant  or  pro- 
duct of  the  Canadian  Niagara  Power  Co.  and  others  developing 
power  at  the  Falls.  Sir  Adam  Beck  stated  that  when  the 
Chippawa  development  was  completed  energy  will  cost  $7'5  per 
HP. -year  :  he  disagreed  that  Buffalo  was  being  deprived  of  power, 
stating  that  the  agitation  was  for  the  purpose  of  compelling  the 
U.S.  War  Department  to  hand  over  an  additional  4,000  cb.  ft.  per 
second  of  water  from  Niagara  River. 

Derby. — Proposed  Loan. — The  Electricity  Committee 
has  recommended  application  for  sanction  to  a  loan  of  £31.000  for  a 
2,000-KW.  turbine,  rotary  converter,  boiler,  economises  &c.,  and 
works  extensions. 

Ealing. — Year's    '\Yorring. — The    Council's  electricity 

undertaking  made  a  loss  of  £3.038  last  year,  after  meeting  financial 
payments  of  over  £10,000.  Coal  cost  increased  by  £2,459,  rates  by 
£667,  insurance  by  £177.  wages,  bonuses,  &e.,  by  £775.  making  a 
total  of  £  4.000  ;  on  the  other  hand,  it  was  estimated. that  but  for  the 
war  £3,000  extra  revenue  would  have  accrued,  and  the  profit  would 
have  been  £4.000.  After  meeting  the  loss  out  of  reserve,  the  latter 
stands  at  £13 

Edinburgh. — Year's  Working. — During  the  year  ended 

May  15th.  1916,  the  Corporation  electricity  undertaking  had  a  total 
revenue  of  £139,136  working  expensesamountedto£7y. 477. andthe 
gross  balance  was  £  59.659,  result  ing.  after  meeting  interest  and  loan 
payments,  in  a  deficit  of  £8,075  on  the  year.  We  note  that  the 
bulk  of  the  revenue  is  credited  to  private  lighting  at  the  low  war- 
time figure  of  2id.  per  unit,  less  discounts,  and.  after  meeting  the 
ricit.  the  reserve  fund  stands  at  £102.183.  During  the 
year  17.373.558  units  were  sold,  or  rather  less  than  in  the  previous 
vear ;  private  lighting  accounted  for  9.573,928.  and  power  for 
7.216.379  units. 

Glasgow. — The  Secretary  for  Scotland  has  now  sanctioned 

the  borrowing  by  the  T.C.  of  a  further   £500.000  for  electricity 
extensions,  raising  the  authorised  borrowing  powei- 
A  -licence  has  also  been   granted  to  proceed  with  the  erection  of 
buildings  at  the  new  Palrnarnock  power-house  site. 

The'' Electricity  Committee -has  recommended  a  contribution  of 
650  towards  the  expenses  "of  the -action  pending  between  the 
Hackney  "B.C.  and  Gas  Light  and  Coke  Co.  in  regard  to  alleged 
preferential  charges.  The  chief  engineer  has  been  authorised 
to  furnish  any  available  information  to  the  Committees  dealing 
with  the  question  of  interlinking  electric  sty 

'  Halifax.— Poklk     Lighting.— The-   Tramways    and 

Electricity  Committee  has  completed  arrangements  with  -the 
Luddeuden  Foot  LT.D.C.  for  supplying  electricity  in  connection 
with  public  lighting  within  the  district. 

Hebden  Bridge.— Suggested  Bilk  Supply. ---Inquiries 
are  to  be  made  of  the  Yorkshire  Electric  Power  Co.  and  the 
Halifax  Corporation  as  to  terms  for  a  bulk  supply  ;  also  of  Messrs. 
WiUans  it  Robinson  as  to  the  price  and  time  of  delivery  of  an  oil 
eDgine  of  equal  power  to  that  at  present  on  the  works. 

Owing  to  increased  costs  of  production,  the  Electricity  Com- 
mittee has  decided  that  prices  for  electricity  must  be  increased  as 
froin  January  1st.  1917.    Lighting  charges  are  advanced  20  per 


cent.,  and  power  prices  25  per  cent. ;  this  is  the  first  advance  at 
Hebden  Bridge  since  the  war  broke  out. 

Hydro-electric  Plant.  —  A  small  hydro-electric  plant, 
utilising  a  fall  of  about  500  ft.,  has  been  installed  in  connection 
with  the  Old  Town  Mills.  The  plant  is  about  half  a  mile  from 
the  mill,  from  which  it  is  controlled  electrically  :  it  consists  of  a 
Pelton  wheel  running  at  600  R.r.M..  supplied  by  Messrs.  Gilbert 
Gilkes,  and  fitted  with  a  shaft  governor,  which,  we  gather,  shuts 
off  the  water  by  a  deflector,  in  case  of  accident,  in  a  fraction  of  a 
second.  In  addition,  needle  control  in  the  nozzle  adjusts  the  water 
to  the  power  requirements  independently  of  the  deflector,  thus 
saving  water.  The  electrical  equipment  was  supplied  by  the 
General  Electric  Co.,  and  consists  of  a  500-550-volt  generator, 
supplying  energy  by  an  overhead  line  to  a  630-R.p.M.  motor,  which 
drives  the  mill  shafting  through  a  Renold  chain  drive.  The 
distant  control  consists  of  a  hydraulic  sluice  operated  by  the  piston 
of  a  hydraulic  cylinder,  the  water  supply  to  which  is  controlled  by 
a  magnet -operated  four-way  valve.  The  magnets  are  energised 
from  accumulators,  and  electrically  connected  to  the  mill  by  wires 
on  the  overhead  line,  which  also  carries  telephone  and  lighting 
wires.  The  installation  was  carried  out  by  Messrs.  Gilbert  Gilkes 
and  Co. 

Hereford. — Loan  Application. — The  T.C.  has  applied 

to  the  L.G.B.  for  sanction  to  a  loan  of  £63,309.  instead  of  £45.000, 
as  orginally  asked  for.  to  meet  the  cost  of  installing  additional 
generating  and  transmission  plant. 

High  Wycombe.— Public  Lighting. — The-  Electricity 
Co.  having  declined  to  modify  the  terms  in  settlement  of  its 
outstanding  claim  for  public  lighting — a  payment  of  £100  per 
quarter,  with  an  undertaking  to  renew  the  contract  for  seven  years 
upon  the  expiration  of  the  existing  contract — the  T.C.  has  decided 
not  to  extend  the  contract  at  the  present  time. 

Holme. — The  electricity  company's  balance-sheet  for  the 

past  year  shows  that,  after  allowing  £76  for  depreciation  of  plant, 
there  was  a  profit  of  £32.  A  dividend  of  3  per  cent,  has  been 
declared,  and  a  balance  of  £25  carried  forward. 

Kirkcaldy. — Extensions  Report. — Sir  John  Snell.  in  a 
report  on  the  question  of  plant  extensions,  recommends  that  the 
existing  station  should  be  remodelled,  the  extensions  to  be  spread 
over  10  years,  at  a  cost  of  £61,300.  An  alternative  proposal  is 
that  the  Fife  Electric  Power  Co.  should  acquire  the  existing  station 
at.  roughly.  £38,000.  to  be  paid  within  two  years  after  the  war.  and 
supply  in  bulk  for  the  Corporation's  requirements. 

Llandudno. — Proposed  Battery. — A  statement  has 
been  presented  to  the  U.D.C.  showing  the  profit  or  loss  on  the 
electricity  undertaking  from  the  time  current  was  first  supplied 
to  the  Light  Railway  Co.  for  traGtion  purposes.  The  Council 
attributes  the  loss  on  working  to  the  fact  that  no  battery  for 
small  loads  has  been  available.  The  electrical  engineer  has  been 
requested  to  report  fully  on  the  question  of  providing  a  battery. 
The  L.G.B.  is  also  to  be  asked  to  authorise  the  necessary  capital 
expenditure  and  the  borrowing  of  the  money. 

New  Zealand. — The  report  of  the  Christchurch  Muni- 
cipal Electric  Lighting  Department  for  the  year  ended  March  31st, 
1916.  shows  that  there  were  2,935  consumers,  as  against  1.623  in 
1914-15,  whilst  the  units  sold  were  2,260,672,  as  against  1,375,738 

The  electricity  department  of  the  Gisborne  B.C.  in  its  annual 
report  shows  expenses  totalling  £  9.623.  against  a  total  revenue  of 
t'  l'.c  515.  leaving  a  balance  to  carryforward  of  £892.  The  gene- 
rating plant  comprises  three  150- H.p.  Diesel  engines,  but  it  is  being 
extended  by  the  installation  of  a  steam  plant — Babcock  &  Wilcox 
boilers  and  Belliss  &  Morcom  triple-expansion  condensing  engines 
of  500  H.P.  A  hydro-electric  scheme  is  also  under  consideration. 
The  number  of  consumers  is  now  1,150.  The  tramway  revenue 
amounted  to  £2.064  and  the  expenditure  to  £  2. )  90  :  the  tramway 
debit  balance  at  date  of  accounts  was  £444.  The  cars  are  of  the 
storage  liattery  type. 

The  year's  working  of  the  Wellington  Corporation  Electricity 
Department  shows  a  net  credit  balance  of  £10.558.  The  revenue 
from  power  supply  and  public  lighting  amounted  to  £  12.763  (power 
£9,472,  public  lighting  £3.291).  The  H.P.  of  motors  connected  at 
the  power  station  was  4.058,  and  the  average  revenue  per  unit  sold 
tor  power  l"99d.  The  revenue  from  private  lighting  was  £r.7  $23, 
and  the  h.p.  of  motors  connected  to  electric  lighting  station 
1.504. —  ComnumwedUh  Engineer. 

The  ratepayers  of  Tauranga  have  voted  in  favour  of  the  Council 
borrowing  £4,600  in  connection  with  the  completion  of  the  electric 
lighting  scheme.  ..••'. 

Richmond-on-Thames. — The  Guardians  have  approved 

of  an  increase  of  20  per  cent,  in  the  charges  of  the  Electric  Light 
and  Power  Co.  for  power  and  heating  as  from  the  termination  of 

the  present  quarter. 

Shilton. — The  Council  has  refused  an  offer  to  light  20 
street  lamps  electrically  at  £2  per  lamp  for  six  months,  and  has 
adopted  a  scheme  for  using  oil  lamps. 

South  Africa. — For  the  quarter  ended  September  30th 
the  working  of  the  Cape  Town  Municipal  Electricity  Department 
resulted  in  a  falling  off  in  revenue,  although  a  considerable  increase 
in  sales  of  energy  occurred.  Of  277,475  extra  units  sold 
were  sold  for  power,  the  additional  revenue  from  which  was  only 
£77S.  while  during  the  same  period  the  temporary  closing  of 
certain  premises  and  the  introduction  of  half-watt  lamps  resulted 
in  a  decreased  lighting  revenue.  For  the  whole  year  it  is  estimated 
that  the  profit  will  be  decreased  by  £3\50t>. — 8.A.  Mining  Journal, 
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A  hydro-elect  ric  plant  of  110-kw.  capacity  has  recently  been 
constructed  and  put  into  operation  at  the  mine  of  the  Pigg's  Peak 
Development  Co.  in  Swaziland.  Most  of  the  equipment  has  been 
lyiny  in  disuse  at  this  old  Swaziland  mine  for  some  years,  and  the 
addition  of  this  plant  is  likely  to  prove  of  service  in  increasing 
the  gold  output  of  the  mine. 

Stoke-on-Trent. — Cooking  Rates. — With   reference  to 

electricity  for  cooking,  the  T.C.  has  decided  that  where  domestic 
consumers  are  prepared  to  guarantee  a  miniumum  consumption  of 
£f  per  annum,  energy  in  excess  of  this  amount  shall  be  charged  at 
*d.  per  unit. 

Tasmania. — Hydro-Electric  Report. — In  his  second 
annual  report  on  the  State  Hydro-Electric  Department,  the  chief 
engineer  and  general  manager  (Mr.  J.  H.  Butters)  states  that  the 
contract  entered  into  with  the  Electrolytic  Zinc  Co.  of  Australasia, 
Ltd.,  is  the  first  step  towards  a  revolution  in  the  industrial  life 
of  the  State,  and  is,  he  firmly  believes,  the  forerunner  of  many 
large  industrial  enterprises  in  Tasmania  which  will  require  a  large 
amount  of  hydro-electric  power.  In  view  of  the  contracts  which 
have  been  entered  into,  and  the  contracts  which  are  in  negotiation, 
viz..  with  the  Blount  Lyell  Co.,  the,  Launceston  Municipal  Council, 
and  others,  it  has  become  essential  to  form  some  idea  of  the  State's 
water  power.  A  commencement  has  been  made  in  this  direction 
during  the  financial  year  :  rain  and  snow  gauges  have  been  estab- 
lished throughout  the  Great  Lake  and  Ouse  detachment  areas,  and 
means  of  measurement  of  all  the  water  passing  the  dam  at  the 
Great  Lake  has  been  established.  Preliminary  investigations  are 
being  made  at  Arthur's  Lakes.  Lake  St.  Clair,  the  river  Derwent, 
and  the  Franklin  River.  The  report  states  that  the  impression 
seems  to  exist  that  the  Great  Lake  scheme  is  entirely  a  Southern 
one ;  that  the  Arthur's  Lakes  scheme,  if  proved,  and  when 
developed,  will  be  for  the  North,  whilst  the  Lake  St.  Clair  scheme 
will  be  for  the  West.  This  is  quite  erroneous,  as  all  the  schemes 
on  the  central  plateau  would  be  interconnected.  From  conservative 
information  available,  says  the  report,  it  has  been  established  that 
70,000  H.P.  can  be  developed  from  the  Great  Lake  scheme  after  the 
Ouse  diversion  has  been  effected  ;  but  the  policy  of  the  Department 
would  lie  not  to  load  this  scheme  up  to  its  full  capacity  until  a 
number  of  years'  readings  have  been  obtained  of  actual  discharge 
through  the  Great  Lake  sluiceways,  and  rather  to  recommend  the 
development  of  one  of  the  other  schemes,  which,  in  its  turn,  would 
be  loaded  up  to,  approximately,  three-fourths  of  its  calculated 
capacity,  and  so  on  ;  this  Mr.  Butters  considers  will  conduce  to  the 
most  satisfactory  working. 

The  contracts  which  have  already  been  secured  will  load  up  the 
southern  line,  and  further  large  contracts  will  necessitate  the 
building  of  additional  transmission  lines.  The  Department  will 
induce  manufacturers  to  establish  in  divergent  centres  such  as 
Launceston  and  the  West  Coast,  in  order  that  the  benefits  of  hydro- 
electricity  may  be  distributed  throughout  the  State,  but  the 
deciding  factor  in  settling  the  site  will  be  the  manufacturers 
themselves 

Mr.  Butters  points  out  that  the  industries  which  will  be  likely 
to  establish  themselves  in  Tasmania  are  ones  whose,  electric  power 
costs  represent  a  large  proportion  of  their  total  annual  costs,  and 
which  require  a  very  large  amount  of  electrical  energy,  which 
makes  the  power  costs  the  most  important  factor  of  their  opera- 
tions— such  as  the  electrochemical  and  electrometallurgical 
industries.  This  may  be  emphasised  when  it  is  noted  that  the 
whole  of  the  requirements  of  the  City  of  Hobart  and  its  suburbs 
at  the  present  moment  amounts  to  less  than  2,000  H.P.,  while  one 
contract  alone  for  an  electrometallurgical  industry  will  require 
30,000  H.P.  These  electrochemical  and  metallurgical  industries 
( i.e.,  the  primary  industries)  will  be  the  first  fruits  of  the  hydro- 
electric investment,  and  they,  in  their  turn,  will  induce  a  large 
growth  in  existing  secondary  industries,  and  also  the  establishment 
of  additional  secondary  industries.  Arc.  ;  these  secondary  industries, 
however,  will  neither  require  nor  expect  electric  energy  at  prices 
much  below  what  can  obtained  on  the  mainland  ;  iii  fact,  it  may 
be  stated  that  there  are  few  secondary  industries  whose  principal 
market  is  outside  Tasmania,  which  would  come  here  even  if  power 
were  supplied  free,  as  the  extra  shipping  and  marketing  charges 
would  more  than  outweigh  this  concession.  The  prosperity  of  the 
State,  therefore,  clearly  depends  upon  being  able  to  induce  large 
primary  industries  to  establish  themselves. 

Taunton. — Staff  Supply. — The   Electricity  Committee 

recommends  that  the  electrical  engineer  should  in  future  have 
2.000  units  without  charge,  and  be  charged  Jd.  per  unit  for  addi- 
tional supply  to  his  residence,  which,  by  arrangement,  was  equipped 
with  domestic  electric  appliances  for  light,  heat,  cooking  and  hot 
water  supply,  to  provide  facilities  for  inspection  to  prospective  con- 
sumers, and  to  obtain  data ;  the  last  year's  consumption  for  all 
purposes  was  5,757  units.  The  Committee  has  also  decided  to 
extend  to  any  of  its  workmen  an  existing  arrangement  for  supplying 
them  at  Id.  per  unit,  flat  rate,  on  the  understanding  that  on 
failures  of  the  light  such  men  should  immediately  report  for 
breakdown  duty. 

Willesden. — Loan  Sanction: — The  Council  has  recently 
received  sanction  from  the  L.G.B.  to  raise  £5.000  to  cover  the  cost 
of  laying  a  new  direct-current  feeder  in  order  to  meet  the  growing 
demand  of  local  factories  ;  this,  together  with  recent  sanctions 
for  other  extensions,  will  represent  over  £10,000  spent  on  develop- 
ments of  this  kind. 

Worthing. — Price  Increase. — There  will  probably  be  a 
deficit  at  the  end  of  next  March  (including  the  detyt  balance  .of 
£416  brought  forward)  bfJs  1,^84.    An  increase  o'f  20  per  cent,  on  the 


present  charges  during  the  next  quarter  would,  if  put  into  opera- 
tion at  once,  reduce  this  deficiency  by  approximately  £350,  and  i' 
would  also  largely  meet  any  deficiency  in  the  coming  year,  assuni- 
ing  the  war  continues  so  long  ;  and  the  Committee  ha-  accordingly 
recommended  a  further  increase  from  10'to  Ho  per  cent,  on  the  .pre- 
war charges,  with  the  exception  of  supplies  registered  by  slot 
meters.  It  was  stated  that  had  the  year  been  normal,  the  under- 
taking would  have  shown  a  profit  of  from  £  1 ,500  to  U 


TRAMWAY  and  RAILWAY  NOTES. 

Belfast. — Since  Mr,  Moffet',  the  new   manager,  assumed 

charge  of  the  tramways  he  has  instituted  some  beneficial  changes. 
Amongst  these  is  the  much-needed  electrically  lighted  numbering 
of  the  cars  for  showing  the  direction  in  which  they  are  going. 
Although  every  car  has  been  fitted  with  coloured  lighl  fol  th( 
past  eight  years,  no  attempt  was  made  to  utilisi  thi 
direction  lights. 

Blackburn. — The    traffic    returns    for   the    Corporation 

Tramways  for  the  week  ended  December  27th  show  that  240,897 
passengers  were  carried,  the  number  a  year  ago  being  237.306.  The 
receipts  amounted  to  £1,252.  an  increase  of  £20  compared  with 
last  year. 

Blackpool. — Traffic  Returns. — Mr.  Charles  Furness, 

general  manager  of  the  Corporation  Tramways,  reports  that  the 
month's  receipts  were  t2,53!l,  an  increase  of  £133  compared  with 
the  same  period  last,  year.  Passengers  showed  an  increase  of 
7K,o|7.  From  April  1st  to  December  14th  the  receipts  were 
£81,105,  an  increase  of  £13,856  compared  with  the  saim  period 
last  year.  The  receipts  during  the  whole  of  1913,  which  were  a 
record,  amounted  to  £81,000  ;  passengers  this  year  show  an  increase 
of  2,780,094. 

Bradford. — Tramway  v.  Railway  Fares. — In  con- 
nection with  the  new  railway  fares  and  reduction  of  facilities,  a 
few  interesting  comparisons  have  been  made  at  Bradford  between 
the  suburban  railway  service,  under  the  new  conditions,  and  the 
tramway  service.  The  figures  indicate  the  prospect  of  a  heavy 
increase  in  tramway  patronage,  at  the  expense  of  the  railways. 
Practically  every  place  served  by  the  railways  around  Bradford, 
and  many  which  are  not  so  served,  are  served  by  the  tramways. 
Amongst  some  of  the  most  startling  comparative  figures  are  the 
return  fares  for  Thornton,  railway  Is.  3d.,  tramway  4d.  :  Bingley, 
Is.  ihd.  and  6d. ;  Queensbury  or  Stanningley,  Is.  and  6d.  In  regard 
to  the  linking-up  of  the  city  with  other  towns,  the  return  fare  by 
railway  between  Bradford  and  Leeds  will  be  2s.  3d.,  as  against  Is. 
by  car ;  Halifax.  2s.,  as  against  Is.  ;  Huddersfield  (which  has 
hitherto  shown  practically  no  advantage  by  tramway,  owing  to  the 
circuitous  route),  3s.  lad.,  as  against  2s.  through,  or  lOd.  by  going 
rid  Brighonse.  and  walking  to  the  Fartown  terminus  of  the 
Huddersfield  system. 

Traffic  Returns. — The  receipts  of  the  Corporation  Tramways 
for  the  267  days  of  the  current  tramway  year  show  an  increase  of 
over  610,000  on  the  corresponding  periodof  the  previous  12  months 
— £261.326  compared  with  £251.258. 

Continental. — Italy. — Messrs.  Aroedi,  Grippa  &  Co..  of 

Milan,  have  submitted  a  scheme  to  the  Italian  Ministry  of  Public 
Works  for  the  electrification  of  the  secondary  and  complementary 
railways  of  Sicily.  The  electrification  embraces  11  secondary  lines, 
with  two  branches,  serving  25  towns  and  cities,  and  seven  comple- 
mentary lines,  with  two  branches,  serving  28  towns  and  cities. 
The  consumption,  at  present,  of  coal  on  all  these  lines  is  70,000 
tons,  worth  3,500.000  pesetas,  and  a  saving  will  be  effected 
of  1,000,000  pesetas  when  the  network  is  electrified.  It  is  intended 
to  use  single-phase  current  at  11.000  volts  pressure.  The  distrib- 
tion  will  be  made  from  a  transforming  and  converting  station  at 
Xicosta,  which  will  be  fed  from  the  central  station  of  the  Societa 
Elettrica  della  Sioilia  Orientale.  The  distribution  will  be  made  at 
50,000  volts  from  14  sub-stations,  where  the  pressure  will  be  stepped 
down  to  11.000  volts. — Inihistrin  r  Invencionai. 

Edinburgh. — Tramway  Purchase. — The  City  Tram- 
ways Committee  has  recommended  the  acceptance  of  the  Tramway 
Co. 's  offer  to  sell  the  rolling  stock,  cables,  and  other  plant  to  the 
Corporation  for  £50,000. 

A  Sub-Committee  has  been  appointed  to  inquire  into  the   preseuj 
or  prospective  need    for   additional  transport    facilities    between 
Edinburgh  and  South  Queensferry.  and  as  to  what  assistance  would 
be  given    to   the    Corporation  in  the  event  of   the   facilitie 
provided. 

Glasgow. — The  valuation   of   the  tramway  undertaking 

by  the  Assessor  of  Railways' and  Canals  for  the  year  1!»17-1*  was 
reported  to  be  £275,896,  as  against  6269,087  for  the  previous 
year. 

Mr.  Dalrymple,  the  general  manager  of  the  Corporation  Tram- 
ways, has  addressed  a  memorandum  to  the  traffic  staff,  in  which  he 
makes  suggestions  for  the  avoidance  of  accidents,  which  h 
somewhat  frequent  recently. 

Haljfax. — The  queue  system  of  loading  tramcars,  and 
methods  of  maintaining  order  in  loading  and  unloading  usually 
associated  with  that  system,  are  to  be  adopted  early  in  the  year. 
At  first  the  .adoption  will  bt  partial,  Mpl  it  will  Be  extended  to  all 
routes  as  the  p'asYengers  become  •.'^customed  to  it. 
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Ilkeston.—  Tramway  Sale. — The  Notts,  and  Derbyshire 

Tramways  Co.  ig  asking  for  Parliamentary  powers  to  take  over  the 
Corporation  Tramways  undertaking  at  an  agreed  price  of  £28,150, 
to  be  paid  in  instalments.  The  transfer  would  take  effect  as  from 
September  30th  last. 

Leicester. — Fare  Increase. — Owing  to  the  additional 

ure  required  during  the  ensuing  year,  the  Tramway-  Com- 
mittee   has   found    it    necessary    to    increase  the    revenue,    and  has 
decided   to  fix  a  l£d.  fare  for  the  full  journey  on  all  the  tramway 
'    ■   on  each  route,  and  also  to  increase  the  fare 
for  children  to  Id. 

London. — On  Boxing  Day,  owing  to  an  exceptionally  high 

tide  in  the  Thames,  the  railway  in  the  vicinity  of  Kew  Bridge  was 
and  I  he  •  lectrie  trains  were  for  a  time  held  up. 
Cooking  Installation.  According  to  the  Engineer,  the  com  - 
I  i.i  in.  -  associated  with  the  London  Elect  ric  Railways  have  converted 
a  building  at  Earl's  Court  Station  into  a  club  for  their  women 
employes,  who  number  over  4,000,  and  have  provided  an  electric 
cooking  plant  consisting  of  four  baking  ovens,  a  large  boiler  and 
steamer,  boiling  plates,  grills.  Ac.  for  cooking  200  meals. 

Luton. — Accident. — On  December  28th  last,  a  Luton 

car.  descending  a  hill,  left  the  track,  and  was  wrecked  against  a 
bank,  two  persons  being  badly  injured. 

Newcastle. — In    reply   to    complaints    as    to   irregular 

tramway  service*.  Air.  Hatton.  the  manager  of  the  Corporation 
tramways,  has  submitted  a  statement  showing  that,  despite  the 
difficulties  of  the  present  situation,  the  passengers  per  week  uow 
number  1,509,000,  as  compared  with  1,180,000  before  the  war;  that- 
during  the  war  696  new  motormen  and  auxiliary  motormen.  201 
youths,  and  528  women  had  been  trained  to  fill  vacancies,  and  that 
i!u  engineering  and  maintenance  staffs  had  been  considerably 
depleted.  The  overhead  construction  had  been  well  looked  after, 
but  the  track  could  not  be  properly  repaired.  Many  interruptions 
were  due  to  slight  defects  in  equipment,  collisions  due  to  inex- 
perienced driving,  overloading,  and  lack  of  lighting.  It  was 
surprising  that  they  had  done  ->>  well  tinder  the  circumstances. 

New    Zealand. — The   annual    report    of   the  Wellington 

Corporation  tramway  department  for  the  year  ended  March  Slstlast 
records  a  total  revenue  of  «:  187,864,  as  compared  with  £167,33]  for 
1914-15.  and  a  net  credit  balance  of  £21,474.  The  car-mileage  was 
2,784.402  as  compared  with  2,521,692,  and  the  passengers  carried 
were  38,687,773  as  compared  with  25,517,515.  During  the  year.  In 
double  saloon  passenger  and  1  freight  car  have  been  constructed. 
tin-  rolling  stock  now  numbering  112  vehicles  ;  provision  has  been 
made  to  build  and  equip  another  10  large  cars  during  the  present 
year.  In  view  of  the  small  margin  of  generating  plant  available 
for  meeting  emergencies,  provision  has  been  made  in  this  year's 
estimates  for  the  purchase  of  a  I.ooinkw.  mixed-pressure,  geared 
turbine  set.  The  average  revenue  per  car-mile  was  15'76d.,  the 
average  working  expenses  10'24d.,  and  the  average  total  expenses 
I3'86d.     Commonwetiltli  Engineer. 

Oldham. —  Lust  Mileage. — At  a  meeting  of  the  Tram- 
ways i  omtnittee  held  on  Thursday.  December  2Sth,  it  was  reported 
thai  900 oar-miles  had  been  lost  on  the  system  during  the  past 
we.k  through  the  tog  and  520  car-miles  were  lost  through  snow. 

Salford. — The    Corporation    Tramways    Committee   has 

agreed  that  the  claim  for  time  and  a-half  pay  for  Sunday  labour 
shall  lie  dealt  with  by  the  Committee  on  Production. 

South    Africa. — Electrification  of  Railways. — The 

South  African  Railway  Administration  has  under  consideration 
the  question  of  electrifying  certain  sections  of  the  railway  system. 
Sir  William  Hoy.  the  general  manager,  in  a  letter  addressed  to  the 
Durban  Town  Council,  states  that  in  all  probability  consulting 
engineers  «  ill  shortly  be  invited  to  South  Africa  to  report  upon  a 
scheme  which  has  already  been  drawn  up.  Some  years  ago  a  scheme 
--I  to  construct  an  electric  railway  between  Johannes- 
burg and  Pretoria,  and  it  would  seem  that  from  the  point  of  view 
pi  possible  traffic,  both  passenger  and  freight,  the  time  is  ripe 
for  the  revival  of  this  scheme.  Apart  from  uniting  the  two  towns, 
and  developing  the  intervening  district,  it  would  furnish  an  admir- 
i  practical  solution  to  the  problem  of  finding  work,  not 
only  for  South  African  soldiers  who  are  even  now  returning  from 
G.E  A  but  also  tur  the  great  mass  of  industrial  workers  who  are 
likely  to  be  thrown  out  of  work  at  the  close  of  the  war. 

The  original  promoter  of  this  electric  scheme  was  Dr.  William 
Macdonald.  who,  with  the  then  Mayors  of  Johannesburg  and  Pretoria 
(Mr.  H.  J.  Hofmeyer  and  Sir  Johannes  van  Boeschoten),  proposed 
a  route  -nine  In  miles  shorter  than  the  existing  -team  line  to 
Pretoria.  The  cost  was  estimated  at  £400,000,  and  it  was  then 
affirmed  by  the  8.A.E.  Administration  that  the  profits  were  likely 
argethat  the  new-  railway  would  more  than  pay  for  the 
possible  loss  on  the  old  route.  The  capital  required  to  construct 
this  Ime  was  offered  by  more  than  one  private  firm,  who  saw  the 
enormous  potentialities  of  such  a  line.  Power  was  offered,  it  is 
understood,  by  the  Victoria  Falls  E.P.  Co..  and  the  then  general 
manager  of  the  S.A.R.  was  heartily  in  favour  of  the  scheme. 

The  scheme  was  shelved  in  consequence  of  opposition  from  the 
outset  by  certain  Cape  members  of  the  Cabinet  at  that  period,  who 
did  not  look  with  favour  upon  the  linking-up  and  closer  union  of 
i  with  Johannesburg. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Breaking  Insulators. — On   December  :.'7th.  seven  youths 

were  fined  15s.  each  for  throwing  stones  at  telegraph  insulators  at 
Habergham  Eaves.  Mr.  .1.  II.  Callis.  of  the  Sectional  Engineers' 
Office.  Blackburn,  stated  that  no  fewer  than  Hon  insulators  had  been 
broken  at  thi-  particular  section  in  1916. 

At  a  children's  Court  at  Preston,  on  Monday,  five  young  boys  were 
fined  for  stone-throwing  at  insulators.  It  was  stated  that  in  Cadley 
Lane,  Fulwood,  alone.  150  insulators  had  been  broken,  and  on  one 
section  f.  fun  damage  bad  been  done  to  insulators  during  the  past 
nine  months. 

Iceland. — The  Great  Northern  Telegraph  Co.  of  Denmark 

announces  that  its  rates  have  been  reduced  to  Iceland  and  the  Faroe 
Islands  to  Id.  and  3d.  per  word  respectively. 

Spain. — The  new  postal  headquarters  at  Madrid  is  to  he 

equipped  with  wireless  telegraph  and  telephone  apparatus  of  the 
latest  models.  The  transmitter  will  he  of  the  same  type  as  that 
which  made  possible  the  transmission  of  the  human  voice 
from  New  York  to"  Honolulu  and  Paris.  The  antenna  will  be 
carried  by  four  iron  posts  mounted  on  towers  on  the  top  of  the 
building.  From  the  central  tow-er.  90  metres  high,  wires 
will  lie  led  to  the  other  three  posts,  two  at  the  front  of  the  building 
and  the  other  in  the  rear.  The  receiving  apparatus  will  include 
some  type  of  telephonic  relay,  enabling  the  intensity  of  the  feeble 
current  received  to  be  amplified  500  times. — Iuduistria  r  linen- 
riO'i,  j. 

United  States. —  A  Hill  fori  lidding  foreign  ownership  of 

wireless  stations  within  the  United  States  is  being  prepared. — The 
Times. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 
Australia. — Sydney Fell.    19th.     Municipal   Council. 

Meters,  maximum-demand  indicators,  feeder  regulators.  Specifica- 
tion from  E.L.  Department.  Town  Hall. 

January  22nd.  Deputy  P.M.G.  Nine  electrically-controlled 
clocks  for  Newtown  Post  Office* 

Pkrth.  —  January  loth.  P.M.G.'s  Department.  Telephone 
instruments  and  parts.     See  "  Official  Notices  "  December  15th. 

MelBOURSe.  —  January  31st.  Department  of  the  Navy. 
Dynamos,  switchboard,  motors,  balancers,  and  control  gear,  for 
Flinders  Naval  Base.  Specifications  from  the  Director  of  Naval 
Contracts.  Melbourne." 

March  5th.  Council.  One  7,500-K.v.A.  turbo-alternator.  Sec 
"  Official  Notices"  to-day. 

Bootle. —  Corporation,     Tramway  rails.      Set-   "Official 

Notices"  December  29th. 

Glasgow. — The  chief  engineer  of  the  Corporation  Elec- 
tricity Department  has  been  authorised  to  obtain  tenders  for  the 
supplv  of  one  6,000-KW.  turbo-generator  set  to  meet  the  demands 
of  the  winter  of  1917-18. 

New  Zealand. — Taukax<;a. — February  12th.    Borough 

Council.  Supply  of  six  three-phase  transformers,  11,000-400  volts. 
Messrs.  H.  W.  Clime  ..t  Sons,  Consulting  Engineers,  Raetihi. — 
y./..  Shipping  and  Commerce. 

South  Africa. — Durban. — February  li'th.     Six  four-ton 

electric  travelling  portable  jib-cranes  for  the  harbour.* 

Spain. — Tenders  have  lately  been  invited  by  the  municipal 

authorities  of  Caeeres  (Province  of  Caceres)  for  the  concession  for 
the  electric  lighting  of  the  town  during  a  period  of  15  years.  The 
municipal  authorities  of  Torroella  de  Montgri  (Province  of  Geronal 
have  also  lately  invited  tenders  for  the  electric  lighting  of  the  town. 

West  Ham. — January  11th.  Corporation.  One  water- 
tube  boiler,  one  3,000-KW.  turbo-alternator.  See  "  Official  Notices  " 
December  29th. 

Wigan. — January  8th.     Tramways  Committee.     30-h.p. 

motor  tower-wagon.  Mr.  Frank  Buckley.  General  Manager.  Market 
Place. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Department  in  London. 


CLOSED. 

Aberdeen. — Corporation  Tramways  Committee.  Four 
electric  motors  'o-  cars  :  British  Thomson-Houston  Co..  Ltd. 

Aldershot. — On  the  recommendation  of  the  B.  of  T.,  the 
U.D.C.  has  renewed  a  contract  for  1.200  tons  of  small  coal  for  the 
electricity  work',  at  r.  1  3s.  f,d.  per  ton. 
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Glasgow. — The  Statute  Labour  Committee  has  accepted 
the  offer  (£132")  by  Messrs.  Win.  Anderson,  Ltd.,  for  additional 
wiring  at  the  harbour  tunnel. 

Messrs.  Wm.  MeGeogh  &  Co.,  Ltd.,  have  secured  the  contract  to 
supply  the  electrical  materials  to  the  T.C.  Cleansing  Department 
tor  the  next  six  months. 

Salford. — Gas   Committee.     Accepted   tender: — 12-H.P. 

electric  motor  :  Messrs.  Mather  &  Piatt,  £123. 

The  Electricity  Committee  has  accepted  the  offer  of  Mr.  .T.  Heaton 
for  2,500  tons  of  Tyldesley  No.  1  slack  coal  under  the  conditions  of 
the  existing  contract,  (approximately  £2,333). 

The  General  Purposes  Committee  has  considered  the  contract 
entered  into  with  Messrs.  E.  M.  Evans  it  Son  for  the  maintenance 
of  the.  intercommunication  telephone  system  for  the  Finance  Com- 
mittee, and  has  recommended  the  Council  to  agree  to  the  payment 
of  an  increase  of  20  per  cent,  in  respect  of  the  same,  the  Council 
reserving  the  right  to  reconsider  the  matter  on  the  termination 
of  the  war,  should  such  event  take  place  prior  to  the  termination 
of  the  contract. 

Surbiton. — U.D.C.  Two  electrically-propelled  dust  vans  : 
Edison  Accumulators,  Ltd.,  £1,025  each. 


FORTHCOMING     EVENTS. 


Institution   of   Post   Office    Electrical    Engineers    London   Centre). 

Monday,  January  8th.  At  6  p.m.  At  the  Institution  of  Electrical 
Engineers,  Victoria  Embankment,  YV.C.  Paper  on  "  The  Story  of  the 
Keyboard  Perforator,"  by  Mr.  H.  H.  Harrison. 

Liverpool  Engineering  Society.— Tuesday,  January  9th.  At  the  Royal 
Institution,  Colquitt  Street.  Paper  on  "  Screw-Measuring  Apparatus,"  by 
Mr.  A.  Brooker. 

Institution  of  Civil  Engineers.— Tuesday,  January  9th.  At  5.30  p.m.  At 
Great  George  Street,  S.W.  Paper  on  "  Recent  Progress  in  Dredging 
Machinery,"  by  Mr.  W.  Brown. 

Association  of  Engineers-in-Charge.— Wednesday,  January  10th.  At  8  p.m. 
At  St.  Bride's  Institute,  Bride  Lane,  E.C.  Paper  on  "The  Design  and 
Construction  of  Industrial  Premises,"  by  Mr.  A.  Alban  H.  Scott. 

Greenock  Electrical  Society.— Thursday,  January  11th.  At  7.45  p.m.  At 
22,  West  Stewart  Street.  Paper  on  "  Factory  Installations,"  by  Mr.  R.  T. 
Paterson. 

Institution  of  Electrical  Engineers.— Thursday,  January  nth.  At  8  p.m. 
At  Victoria  Embankment,  W.C.  Paper  on  "  Principles  Involved  in  Com- 
puting the  Depreciation  of  Plant,"  by  Mr.  P.  Gill  and  Mr.  W.  W.  Cook. 

(Scottish  Local   Section).— Tuesday,    January  9th.     At  7  p.m.     At 
Princes  Street  Station  Hotel,  Edinburgh.    Paper  by  Messrs.  Gill  and  Cook. 
(Yorkshire  Local  Section).— Wednesday,  January  10th.    At  7  p.m. 
At  the  Philosophical  Hall,  Leeds.    Ordinary  general  meeting. 


THE     MINISTRY     OF     MUNITIONS     AND 
COPPER. 


The  Minister  of  Munitions  has  issued  the  following  Notices  and 
Orders,  dated  January  1st,  respecting  copper  supplies  : — 

1.  He  hereby  takes  possession  as  from  the  date  hereof  until 
further  notice  upon  the  terms  specified  in  the  Schedule  hereto  of 
all  unwrought  copper,  including  copper  scrap  and  swarf,  in  any 
form  whatsoever  subject  to  the  following  exceptions  : — 

(a)  Rough  copper,  copper  ore  and  copper  scrap,  and  swarf, 
in  the  possession  of.  or  due  under  an  existing  contract  in 
writing  for  future  delivery  to,  a  smelter  or  refiner  for  the  pur- 
pose of  conversion  into  refined  metal. 

(4)  All  copper,  including  copper  scrap  and  swarf,  in  the 
possession  of  or  due  under  an  existing  contract  in  writing 
for  future  delivery  to  a  manufacturer  for  use  in  such 
manufacturer's  own  works. 

(<■)  Copper  scrap  and  swarf  specially  excepted  under  the 
written  authority  of  the  Minister  of  Munitions. 

2.  If  any  person  having  control  of  any  metal  to  which  this  notice 
applies  without  the  consent  of  the  Minister  of  Munitions  sells, 
removes  or  secretes  it,  or  deals  with  it  in  any  way  contrary  to  any 
conditions  imposed  in  any  licence  or  permit  that  may  have  teen 
granted  in  respect  thereof,  he  will  be  guilty  of  an  offence  against 
the  Defence  of  the  Realm  (Consolidation)  Regulations,  1914. 

3.  All  existing  licences  issued  by  or  on  behalf  of  the  Minister  of 
Munitions  for  dealing  in  any  scrap  or  swarf  to  which  this  notice 
applies  are  hereby  cancelled. 

4.  The  Minister  of  Munitions  hereby  requires  every  smelter  or 
refiner  to  make  a  return  to  the  Director  of  Materials  at  the  end  of 
each  calendar  month,  including  the  month  of  December,  "1916,  of 
the  total  quantities  of  refined  copper  of  each  description  in  stock, 
distinguishing  between  (1)  that  sold  for  use  on  Class  "A"  or 
Class  "  B  "  work  ;  (2)  that  allocated  for  6uch  use  in  his  own  works  ; 
and  (3)  the  residue  not  so  sold  or  allocated.  And  he  further 
requires  every  maker  and  holder  of  copper  scrap  or  swarf  to  make 
a  return  to  the  Director  of  Materials  at  the  end  of  each  calendar 
month,  including  the  month  of  December,  1916,  of  the  total 
quantities  of  each  class  of  such  scrap  or  swarf  in  stock,  distinguish- 
ing between  (1)  that  sold  for  use  on  Class  "  A  "  or  Class  "  B  "  work, 
(2")  that  allocated  for  such  use  in  his  own  works,  and  (3)  the 
residue  not  so  sold  or  allocated. 


5.  All  applications  with  regard  to  this  Order  should  be  addressed 
to—  The  Director  of  Materials,  A.M.2.E, 

Armament  Buildings, 

Whitehall  PJaoe, 

Loudon.  S.W., 
and  marked  "Copper  Permit." 

The  before-mentioned  Schedule  referred  to 

(a)  Copper  included  in  the  Returns  made  in  accordance  with 
Clause  (2).  Sections  (>/),  (//)  and  (<■)  of  the  Order  made  on  December 
nth,  1916,  and  taken  over  under  the  above  Order  (except  copper  due 
for  future  delivery  on  sliding-seale  terms')  will  be  paid  for  on  delivery 
by  the  Minister  of  Munitions  on  the  basis  of  the  value  as  indicated 
by  the  average  of  the  official  quotations  of  the  London  Metal 
Exchange  for  the  last  15  days  of  December,  1916. 

Copper  due  for  future  delivery  on  sliding-scale  terms  will  be  paid 
for  at  not  more  than  l()s.  per  ton  of  metal  over  the  original  full 
contract  terms,  including  all  discounts,  commissions,  or  rebates  of 
any  sort. 

Special  circumstances  in  connection  with  any  copper  taken  over 
may  be  taken  into  consideration  by  the  Minister. 

(A)  A  Price  Schedule  for  copper  scrap  and  swarf  based  down- 
wards on  the  quotation  for  electrolytic  copper  as  a  standard  will 
lie  drawn  up  by  the  Director  of  Materials  for  the  purpose  oi  the 
taking  over  of  stocks  under  the  above  Order,  and  as  a  basis  for 
future  transactions. 

(c)  The  quantities  of  refined  copper  specified  in  the  return:-  of 
smelters  or  refiners  under  Clause  (4)  of  the  above  Order  and  not 
sold  or  allocated  as  therein  mentioned,  will  be  paid  for  on  delivery 
by  the  Minister  at  the  average  of  the  relative  official  quotations 
of  the  London  Metal  Exchange  for  the  month  in  question. 

(d)  The  scrap  and  swarf  specified  in  the  returns  by  makers  and 
holders  under  Clause  (4)  of  the  above  Order  and  not  sold  or  allo- 
cated as  therein  mentioned  will  be  paid  for  on  delivery  as  may  be 
directed  by  the.  Minister  on  the  basis  of  the  average  of  the  quota- 
tions for  electrolytic  copper  for  the  month  in  question,  subject  to 
any  adjustments  for  quality  that  may  be  necessary. 

(e)  In  all  cases  where  two  prices  are  quoted  for  the  same  descrip- 
tion of  copper  by  the  London  Metal  Exchange,  the  price  paid  by 
the  Minister,  if  based  thereon,  will  be  the  mean  of  the  two  prices, 
and  all  prices  paid  by  the  Minister  will  be  net  per  ton  delivered 
c.i.f.  U.K.  port  if  imported  from  abroad,  or  free  on  rail  at  the  pro- 
ducers' works  if  made  in  England,  or  equal  thereto. 


NOTES. 

An  Electrical  Trap. — A  Cape  Town  firm  missed  a  number 

of  brass  fittings  from  fire  extinguishers,  but  could  not  trace  the 
thief.  A  powerful  electric  charge  was  therefore  applied  to  certain 
apparatus.  Subsequently  one  of  the  firm's  employes — a  coloured 
man  named  Michael  Brown— was  found  to  have  received  a  severe 
shock,  and  without  saying  anything  to  him  about  the  matter  the 
firm  informed  the  police,  with  the  result,  that  Brown,  who  had 
nothing  to  say.  was  found  guilty,  and  was  ordered  to  pay  £■'■  fine. 
or  to  do  one  month's  hard  labour. 

Flash-lamps  without  Batteries.— The  great  convenience 

of  portable  and  pocket  "  flash-lamps  "  is  discounted  to  quite  a  con- 
siderable degree  by  the  short  life  of  the  dry  cells  generally 
employed.  A  practicable  flash-lamp  without  a  battery — either 
primary  or  secondary —sounds  almost  too  good  to  be  true,  yet, 
according  to  V Industrie  Eiectriqne,  the  feat  has  been  accomplished 
in  Germany  by  utilising  a  tiny  magneto-generator  driven  by  a 
spring  and  clockwork.  The  mechanism  is  provided  with  an 
escapement  which  ensures  constant  speed  of  revolution  for  the 
generator  armature,  and  hence  constant  voltage.  Apart  from 
the  advantage  of  these  lamps  in  service,  they  can,  of  course,  be 
kept  in  stock  indefinitely  without  deterioration,  whereas  so-called 
dry  cells  only  work  when  they  are  moist,  and  are  rarely  worth 
much  three  months  after  they  are  made.  There  is  no  doubt  that  a 
clockwork  mechanism  can  develop  sufficient  power  to  light  a  small 
lamp.  The  ordinary  flashlamp  bulb  generally  requires  O'XB  ampere 
at  3  volts— i.e.,  less  than  \  watt.  A  man  working  a  crank  can 
develop  100  watts  easily,  and  he  can  store  sufficient  energy  to 
light  a  half-watt  lamp  for  some  time  in  a  spring  which  can  be 
wound  up  by  his  fingers.  Our  contemporary  is  certain  that  French 
manufacturers  will  take  up  promptly  this  interesting  innovation, 
which  has  so  many  useful  applications.  Nothing  is  said  about  the 
initial  cost  of  the  apparatus,  which  must  be  much  greater  than 
that  of  the  battery  lamp :  but  by  manufacturing  in  great 
quantities  it  should  be  possible  to  bring  it  down  to  reasonable 
limits. 

Low  Wages  of  Women  Electrical  Workers.— Tin-   Tunes 

recently  reported  Miss  Mary  Macarthur,  hon.  general  secretary  of 
the  National  Federation  of  Women  Workers,  a*  saying  that  "in 
electrical  engineering  .  .  .  there  are  women  earning  very 
small  wages.  .  .  .  Last  w-eek  a  girl  of  19,  with  five  brothers  at 
the  Front,  who  was  only  earning  9s.  9d.  for  a  52£-hours'  week  at 
stator  winding,  was  refused  a  leaving  certificate.''  2'23d,  per 
hour  ! 

Battery  Patent   for    Sale. — The  Svenska  Accumulator 

Aktiebolaget  Jungner,  of  Stockholm,  is  offering  for  sale  or  licence 
several  patents  for  "  Improvements  in  electrical  accumulators."  A 
notice  on  the  matter  appears  among  our  advertisements  to-daj . 


16 


THE    ELECTRICAL    REVIEW.,     [vol.  so.  No.  2,011,  January  5,  ism 


"  Electric  Light  Switching."— The  results  of  the  Second 

Batoh  Examination  in  this  subject,  are  given  below.  Those 
desiring'  further  particulars  should  communicate  with  Messrs, 
A.  IV  Lundberg  &  Sons,  177-489,  Liverpool  Road.  London,  X. 

Candidates  whose  papers  were  in  time  for  this  batch,  and  who 
do  oof  find  their  names  below,  have  failed  to  qualify. 


ih 


Idtianenj  Brada  (in  Order  ol  Merit).     W,    -\.   MoCaU  (Blackburn),  H.G: 
Golborne,  Lan<  s.),  J.  I.  Rogers  i  lunula  Ik,  Ireland). 


Intermediate  Grade  (in  Order  of  Merit).— John  Moian  (Bury,  Lanes. i.  K,  H. 

,u   (Romsey,  Hants.),  T.  A.   Holt    (Birmingham),   N.   A.  .lassawalla 

[Karachi,  India),  S.  Booth  (Warrington),  J.  Prime  (Stafford),  E.  Emery  (Old 

Hill,    Staff.,. i.    Sapper    N.    A.    Robinson   (Beauniarisi.    I.    Wright   (Grimsby), 

\V.  M.  I'.ml.i  lUrimsbvi.   \\  .  B.  Clements  (SI.  MHruaret's-on-Thamesi. 

Worked  another  Paper.— J.  Bil,l,  (London,  B.W.),    D.  H.  Keeling  iH.M.S. 

f|,J.l    I. 

Preliminary  OraeU  (in Order  ol  Merit). -H.  M,  Osborne  (Birmingham),  R.  F. 
Galea  (Malta),  V.  P.Hood  (Leith),  J.  Pendleton  (Sheffield),  "Panvin  "(Hinckley, 
Leicestershire),  H.  Pritchard  (Rhymney,  Mon.),  W.  P.  D,  Morgan  iTredegar, 
Mmu,  M.  C.  stoker  (Manchester!,  N.  Addyman  (Leeds),  K.  P.  Gilbert  (London, 
N.i,  D.  L.  Little  (Rugbv),  G.  Dimdnev  (London,  S.K.). 

Worked  another  Paper.— A.  J.  Tourle  iPunstahle),  R.  C.  Stripp  (London, 
N.W.),  J.  Hamer  (Dewsbury),  Sapper  R.  Rees  (B.E.F.i. 

Electrical  Table  Cloths.-- The  Board  of  Trade  Depart- 
ment of  Commercial  Intelligence  has  received  au  application  for 
the  names  of  makers  of  electrical  table  cloths. 

Trade  with  Portugal. — A  local  agent  at  Lisbon  desires 

to  get  into  touch  with  British  suppliers  of  electrical  materials  and 
installations  lor  electrical  lighting. — Boar//  of  Trade  Journal. 

The  ''Safety  First"  Campaign.— The  Council  for  the 

'Safety  First"  campaign  of  the  London  General  Omnibus  Co., 
which  was  appointed  at  the  recent  conference,  is  now  complete,  and 
Mr.  H.  E.  Blain,  operating  manager  of  the  company,  expects  that 
in  the  course  of  a  week  or  two  the  campaign  will.be  in  working 
order.  It  is  understood  that  the  Council  will  at  once  appoint  a 
number  of  Special  Committees  to  deal  with  every  form  of  street 
danger.— TV  Unit  J. 

Volunteer  Notes. — First  London  Engineer  Volun- 
teers.— Headquarters,  Chester  House,  Eccleston  Place. — Orders 
for  the  week  by  Lieut.-Col.  C.  B.  Clay,  V.D.,  Commanding. 

Friday,  January  hth.—  Technical  for  Platoon  No.  1".  Regency 
street.  '  Squad  aiud  Platoon  Drill,  No.  9.  Signalling  Class. 
Recruits'  Drill.  6.25 — 8.25.     Lecture  on  "  Telephones.''  7.30. 

Saturday,  January  lath. — Commanding  Officer's  Parade,  l',1,", 
(.uniform"),  for  drill  in  Battersea  Park. 

Sunday,  January  7th.  Entrenching  at  Otford.  Parade.  Victoria 
(S.E.  &  C.R.  Booking  Office),  8.45  a.m. 

Special  Order.— General  Sir  Desmond  O'Callaghau.  K.C.V.O., 
desired  that  his  complete  satisfaction  with  all  that  he  had  seen  on 
his  inspection  should  be  recorded  in  the  orders. 

(By  order)  Macleod  Yearsley.  Adjutant. 

American  Profit-Sharing.— The   Electrical   Review  and 

Western  Electrician  states  that  the  Consolidated  Gas  Co.  and  the  ■ 
New  York  Edison  Co..  and  their  affiliated  companies,  have  adopted 
a  profit-sharing  plan.  An  official  statement  on  the  matter  says  : 
"It  is  increasingly  recognised  that  profit-sharing  in  some  form 
promises  more  than  anything  else  to  stimulate  the  interest  of 
employes  in  the  success  of  the  undertakings  with  which  they  are 
identified.  This  relationship  tends  especially  to  promote  individual 
and  collective  effort  and  a  better  spirit  of  co-operation  in  the 
various  departments  of  the  complex  organisations  now  required  by 
the  larger  public-utility  corporations  that  they  may  render  satis- 
factory service.  The  directors  of  these  companies  have  decided  to 
pay  all  employes,  other  than  those  of  the  executive  and  adminis- 
trative staff,  receiving  not  over  $3,000  per  annum,  a  percentage 
upon  their  salaries  or  wages  equal  to  the  dividend  rate  paid  to  the 
stockholders  of  the  Consolidated  Gas  Co.  Quarterly  dividends  are 
now  paid  at  the  rate  of  7  per  cent,  annually,  and.  consequently, 
these  employes  some  17,000  in  number— will  receive  a  like  rate, 
which  will  approximate  $1,000,080  annually,  in  addition  to  their 
salaries  and  wages."  The  first  payment  was  to  be  made  on  Decem- 
ber loth.  1916,  to  all  employes  who.  on  November  30th,  1916,  had 
bl    n  six  months  or  longer  in  the  service  of  the.  companies. 

Tramway  Men  and  War  Wages.— At  a  sitting   of   the 

Bradford  Munitions  Tribunal,  last  week.  55  employes  of  the 
Bradford  Corporation  Tramways  Department  complained  that  the 
department  had  refused  leaving  certificates.  The  case  of  William 
Wood,  a  titter,  was  taken  as  a  basis.  Aid.  A.  Taylor,  of  the 
Amalgamated  Society  of  Engineers,  representing  the  men  said  their 
reason  for  wishing  to  leave  was  their  allegation  that  they  "were  not 
receiving  the  standard  rate  of  wages.  In  October  an  award  fixed 
the  standard  rate  in  the  engineering  trade  in  Bradford,  and  the 
Tramways  Committee,  si.  far,  had  not  carried  out  the  terms  of  the 
award,  or  given  the  men  the  full  benefit  of  it,  and  they  had  refused 
leaving  certificates.  Wood  said  his  wages  were  4  1s.  per  week. 
whereas  the  standard  was  lis.,  but  he  received  a  bonus  of  3s.  In 
the  granting  of .  the  bonus  nothing  was  said  about  any  award 
which  might  be.inade.  He  said  the  men  had  refused  to  accept -a 
suggestion  that  the  matter  should  be  placed  before  the  Committee 
mi  Production,  for  arbitration.  Mr.  C.  J.  Spencer,  manager  of  the 
Tramways  Department,  said  the  Committee  were  as  anxious  as  the 
men  for  payment  of  the  standard  rate.  The  majority  of  the  Com- 
mittee considered. that  they  were  already  paying  the  standard  rate, 
and  it  would  be  bad  policy  and  dangerous  to  pay  more  than  that 
rate.  They  held  that  the  difference  between  war  wage  and  war 
bonus  was  as  the  difference  between '.'  Tweedledum  and  Xweedledee." 
The  borfus  was  paid  as  ordinary  wage's  by  a  special  resolution  of  the 


City  Council.  As  to  the  leaving  certificates,  the  Committee  had 
offered  to  submit  this  to  arbitration  by  the  Committee  on  Production 
as  :i  third  party,  and  in  refusing  this  offer,  he  submitted,  the 
unreasonableness  was  on  the  side  of  the  men.  Aid.  Taylor  said  the 
bonus  could  not  be  regarded  as  wages,  and.  could  be  removed  by 
resolution,  and  the  men  could  not  sue  for  it.  The  Chairman  of  the 
Tribunal  said  he  was  sorry  to  have  to  say  the  Bench  were  not 
unanimous.  The  majority  decision  of  himself  and  the  repre- 
sentative of  the  employers'  panel — was  that  the  bonus  of  3s.  ought 
to  be  considered  as  part  of  the  wages,  and  that  the  refusal  to  grant 
leaving  certificates  was  not  unreasonable,  and  this  was  the  decision 
of  the  Court.  Mr.  Moody,  of  the  employes'  panel,  dissented  from 
this  view.  Aid.  Taylor  intimated  that  the  other  cases  would  be 
withdrawn. 

A  French  View  on  Trade  Policy- —  With  a  view  td 
reviving  the  manufacture  of  machine  tools  in  France,  the  Ministre 
du  Commerce  has  invited  the  opinions  of  the  various  Chambers  of 
Commerce  throughout  France  on  ways  and  means,  as  a  pre- 
liminary to  immediate  official  action.  The  invitation  has 
brought  forth  a  remarkable  contribution  from  Mons.  O.  Aruodin, 
forwarded  through  the  Orleans  Chamber.  The  writer  referred  to 
the  placing  by  the  French  Government  of  an  order  for  100,000  fr. 
worth  of  machine  tools  abroad,  because  the  French  manufacturers' 
price  was  110,000.  fr.,  or  10,000  fr.  above  the  foreign  quotation. 
By  this  order  leaving  France,  he  contended  the  nation  was 
impoverished  to  the  extent  of  the  value  of  the  order.  The  sum 
disbursed  by  the  French  suppliers  would  have  gone  in  purchase  of 
raw  materials,  wages  of  workmen,  profit,  &c,  and  as  raw  materials 
were  only  the  workman  materialised,  the  amount  would  be?  dis- 
tributed among  the  population  in  the  purchase  of  food  and  cloth- 
ing, rent,  and  all  the  requirements  of  life,  a  portion  going  to  the 
State  in  the  shape  of  taxes.  It  was  a  crime  on  the  part  of  the 
State  to  purchase  abroad,  and  notably  in  Germany,  in  normal  times, 
machine  tools  which  could  be  produced  in  France.  The  author 
also  related  an  electrical  transaction  in  which  this  country  wa§ 
concerned,  and  which  illustrates  Germany's  unscrupulous  methods. 
The  instance  came  under  the  writer's  own  eyes  in  the  course  of  a 
visit  to  the  Felten  und  Guilleaume  Kabelwerke.  at  Mulheim-am- 
Rhein.  in  1900.  The  German  Government  had  decided  to  lay  a  sub- 
marine cable  connection  with  America.  As  hitherto  German 
manufacturers  had  not  experimented  in.  the  making  of  this  kind  of 
cable,  the  German  firm  named  was  asked  to  make  a  preliminary 
study  of  the  question,  and  accordingly  sent  a  delegate  to  English 
manufacturers,  surreptitiously  to  investigate  the  methods  of  manu- 
facture. Thereafter  the  German  Government  instituted  what 
might  be  called  a  "preliminary  "  international  competition,  in 
which  offers  were  solicited,  with  descriptive  schemes  ;  but  the 
right  was  retained  to  accept  or  refuse  any  offer,  even  though  it 
might  be  the  most  advantageous.  Naturally,  the  English  manu- 
facturers, skilled  in  this  class  of  work,  and  with  well-equipped 
factories,  submitted  offers  much  below  that  of  the  Felten  und 
Guilleaume  Kabelwerke  ;  the  German  Government  then  communi- 
cated the  details  of  the  English  schemes  to  the  German  firm,  and 
called  upon  it  to  make  a  lower  offer  on  the  occasion  of  the  final 
adjudication.  After  a  further  severe  revision  of  its  prices,  this 
firm  found  itself  still  unable  to  touch  the  English  quotations,  save 
at  a  ruinous  loss.  At  this  juncture,  the  thought  occurred  to  it  to 
call  together  its  workmen,  mostly  members  of  the  Socialist 
Syndicate,  and  these,  after  examining  the  situation,  decided  to 
accept  such  a  reduction  in  their  wages  as  would  enable  their 
principals  to  compete,  it  being  understood  that  the  wages  would 
return  to  the  normal  so  soon  as  the  contract,  estimated  at 
25,000,000  .fr..  was  completed.  The  outcome  of  this  manonivrc 
was  that  the  cable  was  made  in  Germany,  which  was  the  object 
aimed  at. 

The  Electrical    Vehicle  Committee. — Mr.  Frank  Avt oh, 

the  hon.  secretary,  informs  us  that,  as  a  result  of  correspondence 
between  the  Electric  Vehicle  Committee  and  the  Ministry  of 
Munitions,  a  tentative  arrangement  has  been  agreed  to  by  the  latter 
under  which  the  firms  at  present  manufacturing  electric  vehicles  in 
this  country  will  be  allowed,  for  the  time  being,  to  manufacture 
such  vehicles  for  purposes  .of  urgent  national  importance.  The 
firms,  however,  are  required  to  apply  for  a  permit  in  the  case  of 
each  order  that  they  desire  to  put  through  their  shops.  The  firms 
referred  to  are  Messrs.  Ransomes.  Sims  &  Jefferies,  Ltd..  Messrs. 
Edison  Accumulators.  Ltd..  Messrs.  Electromobile  (Leeds).  Ltd., 
and  Messrs.  Richard  Garrett  ^  Sotis. 

The  Committee  ha?  received  a  notification,  dated  December  29th, 
from  the  Board  of  Trade.  Department  of  Import  Restrictions, 
stating  that  on  and  after  the  29th  ult.  it  will  not  be  possible  to 
consider  the  granting  of  licences  for  the  importation  of  motor-cars 
or  chassis  : — (1)  If  imported  fully  assembled  :  or  (2)  if  imported  in 
parts,  unless  permission  to  assemble  has  first  been  obtained  from 
the  Ministry  of  Munitions,  and  the  application  is  accompanied  by 
licence  so  granted. 

The  Board  requests  that  immediate  steps  be  taken  to  prevent  the 
shipment  of  any  further  consignments  of  motor-cars,  chassis,  and 
parts  and  accessories  thereof. 

Electric  Steel  Furnace.— At  the  annual  general  meeting 

of  the.  National  Steam  Car  Co.,  Ltd..  on  the  29th  ult.,  the  chairman 
stated  that,  anticipating  difficulty  in  obtaining .  steel,  the  company 
had  erected  an  electric  steel  furnace  and  f ouodry  at  Chelmsford.  By 
this  means  they  were  not  only  able  to  produce  wheels  and  casting* 
for  their  'buses  and  transport  vehicles,  from  their  scrap  material, 
but  were  also  supplying  steel  to  Sheffield.  The  business  ought  to 
be  continued  after  the  war,  and  would  render  tho  company  inis> 
pendent  of  outside  sources  for  all  steel  castings  in  the  future. 
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Linking-up  Electricity  Works— West  of  England  Area. 

— As  briefly  mentioned  in  our  last  issue,  a  meeting:  convened  by 
Mr.  W.  J.  Bache,  borough  electrical  engineer,  Cheltenham,  was  held 
at  the  Merchant  Venturers'  Technical  College,  Bristol,  on  the 
18th  ult.  The  following;  gentlemen  were  present :— Messrs.  W.  J. 
Bache  (Cheltenham  Corp.),  G.  Charlton  (Weston-super-Mare  B.S. 
Co.),  F.  Christy  (Portishead  and  Mid-Somerset  E.S.  Cos.),  H. 
Faraday  Proctor  (Bristol  Corp.),  J.  A.  Purves  ( Blandford,  Burnham, 
Dorchester,  and  Swanage  E.S.  Cos.),  W.  G.  V.  Smith  (  Bristol  Tram- 
ways Co.),  and  F.  Swarbrick  (Minehead  E.S.  Co.). 

Messrs.  J.  H.  Bolam  (Weymouth  Elec.  Dept.),  A.  B.  Randall 
(Salisbury  E.L.S.  Co.),  and  F.  H.Corson  (Gloucester  Corp.)  were 
unable  to  be  present. 

After  an  introductory  statement  by  the  convener.  Mr.  II.  Faraday 
Proctor  (joint  hon.  secretary  to  the  National  Electric  Power  Supply 
Joint  Committee)  outlined  the  history  and  progress  of  the  move- 
ment. He  stated  that  the  question  had  been  raised  as  to  the  out- 
look for  the  smaller  undertakings :  this  was  given  very  early 
consideration.  and  it  was  laid  down  by  the  Joint  Committee  at  its 
meeting  on  June  23rd  : — "That  in  formulating  any  linking-up 
proposals  existing  areas  and  rights  should  be  preserved."  It  was 
felt  that  the  output  of  the  smaller  undertakings  was  likely  to  be 
much  improved.  He  did  not  anticipate  that  very  much  could  be  done 
immediately  in  the  West  of  England  area,  but  strongly  advocated 
the  immediate  appointment  of  a  General  Committee  and  a  working 
Sub-Committee,  that  statistics  and  data  should  be  prepared  of  the 
whole  of  the  undertakings  in  the  area,  and  that  preliminary  con- 
sideration should  be  given  to  the  practicability  of  linking-up 
existing  undertakings.  These  preliminaries  could  best  be  con- 
sidered by  engineers  only  and  from  the  engineering  standpoint, 
hence  this  meeting  was  confined  to  the  chief  engineers  of  the 
undertakings  in  question.  A  little  later  on  they  must  include  the 
representatives  of  the  company  boards, ami  municipal  committees. 
He  expressed  the  hope  that  everyone  would  co  operate  and  facili- 
tate to  the  best  of  his  ability  the  preparation  of  data;  although 
the  linking-up  of  his  particular  undertaking  might  not  yet  be 
possible,  ultimately  it  would  most  certainly  come.  Electrification 
of  railways  and  the  development  of  electricity  in  agriculture  might 
both  be  conducive  to  hastening  the  matter,  'tin  West  of  England 
area  as  defined  was  unfavourable  lor  ;i  linking-up  scheme  of  any 
magnitude,  but  Mr.  Proctor  mentioned  the  probable  linking-up  of 
Bristol  with  Bath  and  Portishead. 

Mr.  Christy  inquired  whether  it  was  the  intention  to  "  swallow 
up  "  the  smaller  undertakings,  and  Mr.  Verdon  Smith  asked  as  to 
the  compensation  for  displaced  officials.  Mr.  Swarbrick  stated  that 
farmers  would  welcome  a  supply  if  it  could  be  obtained,  and 
referred  to  what  had  been  done  in  this  connection  at  Hereford. 
Mr.  Charlton  remarked  that  his  undertaking  would  welcome  the 
prospect  of  obtaining  cheap  electricity,  which  seemed  probable 
under  a  linking-up  scheme. 

Mr.  Proctor  having  replied  to  some  of  the  points  raised,  it  was 
decided  to  form  a  General  Committee  which  should  comprise  all 
those  who  had  been  invited  to  the  meeting  that  day,  with  Mr. 
Corson  as  chairman  and  Mr.  W.  J.  Bache  as  vice-chairman  and 
secretary. 

A  Working  Sub-Cbmmitte  was  also  appointed,  consisting  of 
Messrs.  H.  Faraday  Proctor,  F.  Teague,  A.  Dinimack,  and  J.  H. 
Bolam,  representing  local  authorities  ;  and  F.  Swarbrick,  F.  Christy, 
and  G.  Charlton,  representing  companies.  The  following  matters 
were  referred  to  the  Sub-Committee  : — Consideration  of  extent  of 
area  ;  report  on  plant  capacity  and  requirements  ;  standardisation  ; 
consideration  of  provision  of  capital  required  for  linking-up  ; 
suggestions  as  to  possibility  of  immediate  linking-up  of  specific 
districts. 

The    Training    of    Disabled    Soldiers. — A   school   for 

training  disabled  soldiers  has  been  started  by  the  Newcastle  Electric 
Supply  Co.,  Ltd.,  with  the  active  support  of  the  Institution  of 
Electrical  Engineers.  The  school  is  at  the  Wallsend  generating 
station  of  the  company.  Theoretical  and  practical  training  is 
being  given  in  the  control  of  switchboards,  after  which  it  is  hoped 
to  find  permanent  employment  for  large  numbers.  The  period  of 
tuition  is  four  hours  a  day  for  six  weeks.  The  men  are  to  be  under 
35,  and  have  fairly  good  use  of  their  limbs,  although  the  loss  of  an 
arm  or  a  leg  is  not  an  obstacle  to  their  employment.  During  the 
tuition  period  the  men  are  being  paid  25s.  a  week,  and  they  will 
subsequently  earn  30s.,  with  8s.  6s.  war  bonus.  When  the  men 
now  in  training  have  received  six  weeks'  tuition  there  will  be 
vacancies  for  a  fresh  contingent,  and  it  is  not  improbable  that  the 
scheme  may  be  considerably  extended. —  Yorkshire  Past. 

Institution  and  Lecture  Notes. — The  Institution  of 
Electrical  Engineers. — At  a  meeting  of  the  Dublin  Local  Sec- 
tion" on  December  22nd,  a  paper  was  read  by  Mr.  J.  P.  Tierney  on 
"The  Use  of  Electricity  for  the  Industrial  Development  of  Ireland.  ' 
Mr.  Tierney  said  that  whilst  the  mineral  and  industrial  resources 
of  England  had  been  developed  to  their  fullest,  the  corresponding 
resources  in  Ireland  had  hardly  been  considered.  Nearly  all  the 
electrical  power  supply  of  the  country  was  obtained  from  sea-borne 
fuel,  the  cost  of  which  had  been  very  high.  Although  about  03,000 
tons  of  coal  were  mined  in  Ireland  in  1014,  in  no  single  instance 
was.  there  a  main-line  railway  siding  into  any  Irish  coal  mine, 
so  that  the  coal  had  to  be  transported  by  road  carts.  The  result 
was  that  the  people  of  Dublin  were  paying  45s.  per  ton  for  coal, 
whereas  Irish  coal  was  being  sold  at  the  pit's  mouth  inAthy  for 
los.  per  ton,  the  actual  distance  from  Athy  to  Dublin  being 
ib  miles.  The  Advisory  Committee  for  Scientific  and  Industrial 
Research  should  devote  some  money  for  the  purpose  of  ascertaining 
the  exact  value  of  Irish  coal.  As  to  the  development  of  the  peat 
industry,  the  only  propsr  course  was  the  erection  of  a  power  station 


practically  in   the  centre  of  the  peat  area.     The  question  of  the 
utilisation  of  Irish  peat  for  power  production  was  one  to  which  the 
Local  Section   should  direct   the.   attention   of  the  Advisoi 
mittee. 

Mr.  David  Sherlock,  in  the  discussion,  said  that  a  sum  of 
£  1.000,000  had  been  allocated  to  these  purposes. — Irish  rime, . 

Meetings  of  the  Yorkshire  Local  Section  will  take  plaa  .h 
Leeds  on  the  following  dates:  —  January  10th.  February  21st, 
March  21st,  April  25th,  and  May  9th. 

Belfast  Association  of  Engineers'.— A  lecture  was  deli 
December  21st  by  Mr.  A.  W.  Brown,  on  "Water  Power  in  Inland. 
Mr.  Brown  said  it  would   be  quite   possible  to  bring  pov  i 
fast  from  Strangford  Lough,  which  offered  very  promisii 
bilities.     There  would  be  some  20  sq.  miles  of  it  available  :  it  wa- 
led by  the  sea  through  a  narrow  channel  1  miles  long  and  from 
J  to  i  mile  wide.     The  spring   tides   had  a   rise  of   11'.  ft.  and   the 
neap  tides  a  rise  of   Hi  ft.,  with  a  range  of  7£  ft.     To  utilise  this 
power  to  the  full,  storage  batteries  of  very  large  capacity  would  be 
needed.     The  power  available  at  the  turbines  would  be  some  110.01111 
to  10,000   w.h.p.      The  amount   of   capital    expenditure    required 
would  be  about   £1,120,000,  and  the  saving  over  a  steam-driven 
plant  would  be  about  £20,000  a  year. 

Appointments  Vacant. — Shift  engineer,  for  Atherton 
power  station  (50s.)  ;  telephone  construction  foreman,  for  Ceylon 
(£300)  :  assistant  constructional  engineer,  for  the  Birmingham 
Corporation  electricity  supply  department  (£250).  See  our  "  Official 
Notices"  to-day. 

Extension  of  Letters  Patent. — It  is  announced  that 
application  for  extension  of  term  of  the  following  Letters  Patent 
is  to  be  made  by  Dr.  S.  Z.  de  Ferranti  and  Mr.  E.  S.  Coats  :— 

"  Improvements  in  and  relating  to  spinning,  twisting,  and 
doubling  machinery,"  August  20th,  1903.  No.  18,047.  S.  Z.  de 
Ferranti. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— For  the  position  of  chief  engi- 
neering assistant  to  the  Leeds  electricity  department,  ren- 
dered vacant  by  the  appointment  of  Mr.  Robert  Owen  as 
borough  electrical  engineer  of  Wigan,  78  applications  were 
received  by  the  Electricity  Committee,  and  the  following 
were  selected  as  a  short  list : — Mr.  J.  R.  Davison,  B.Sc, 
A.M.I.E.E.,  of  Manchester;  Mr  R.  W.  Grubb.  M  \  , 
A.M.I.E.E.,  of  Dewsbury;  Mr.  Ernest  A.  Mills,  A.M.I.O.B., 
of  Birmingham;  Mr.  Ernest  Porter,  Leeds;  and  Mr.  \V. 
Yorke,  A.M.I.E.E.,  of  Sunderland.  The  Committee,  after 
visiting  Sunderland  and  Birmingham,  recommended  Mr. 
Ernest  A.  Mills  to  the  Council  for  appointment,  and  the 
matter  was  to  come  before  the  City  Council  on  Wednesday. 
The  salary  attaching  to  the  position  is  £350  per  annum. 

The  Salford  Electricity  Committee  has  recommended  the. 
Council  to  increase  the  salary  of  the  second  mains  engineer 
from  £130  to  £150  per  annum,  and  to  fix  £150  per  annum 
as  the  maximum  for  the  position.  The  scale  previouslv  fixed 
the  minimum  salary  at.  £100.  rising  to  a  maximum  of  £135. 

On  the  occasion  of  Mr.  J.  B.  Morgan  resigning  his  post  as 
electrical  engineer  to  the  Horsham  Urban  Council,  the  works' 
staff  presented  him  with  a  case  of  pipes  and  a  fountain  pen. 
Mr.  Morgan  has  now  taken  up  his  duties  as  works  manager 
at  the  Horsham  Engineering  Works. 

General. — On  Friday  last,  at  the  Grand  Hotel.  Bristol,  a 
few  friends  from  the  West  of  England  and  South  Wales  gave 
a.  presentation  dinner  to  Mr.  Pf.rcival  F.  Crinks,  in  order  to 
give,  him  a  hearty  send-off  on  his  removal  from  the  West  of 
England  to  take  up  an  important  position  on  the  London  staff 
of  the  British  Westinghouse  Co.  Mr.  H.  Faraday  Proctor 
presented  Mr.  Clinks  with  a  handsome  gold  English  lever 
watch,  and  a  gold  wristlet  watch  for  Mrs.  Crinks.  Mr.  Proctor 
spoke  of  the  connection  of  Mr.  Crinks  with  the  Bristol  Oor 
poration  prior  to  his  joining  the  Westinghouse  Co..  and  said 
a  man's  worth  was  only  appreciated  by  a  department  after 
ha  had  left  it.  Mr.  Crinks  resopnded  to  the  toast.  Mi. 
G  H.  Hedley  (managing  director.  St.  Anne's  Board  Mill)  pro- 
posed the   health   of  tin-  Chairman    (Mr.  W.  II.  J,    Ported 

district  manager  of  the  British   Westinj  I '  la  I, 

ably  replied.  Mr.  Porter  spoke  in  eulogistic  terms  of  Mi. 
Crinks's  connection  with  the  South  Wales  office,  and  other 
speeches  were  delivered  by  Mr.  H.  I.  Rogers  (Messrs.  Breck- 
nell.  Munro  &  Rogers),  Mr.  A.  J.  Newman  (depute  engineer, 
Bristol),  and  Mr.  A.  H.  Dowson  (Veritys.  Ltd.).  The  singing 
of  the  National  Anthem  and  "  Auld  Lang  Syne"  terminated 
a  very  enjoyable' evening.  During  the  evening  musical  items 
were  contributed  bv  Mr.  A.  Fisher  (Ashton  Vale  Coal  &  Iron 
Co.)  and  Mr.  F.  Clifford  (Imperial  Tobacco  Co.).  Those  pre- 
sent included,  in  addition  to  the  gentlemen  mentioned  above  : 
—Messrs.  .T.  B.  Lewis,  D.  H.  Duff,  G.  W.  Matthews.  J. 
Plevin,  and  R.  Wenning,  of  the  Cardiff  office  of  the  British 
Westinghouse  Co. ;  Mr.  F.  W.  Tiosser,  wiles  manager  and 
secretary.   Bristol    Corporation;   Mr.    A.    J.   Brooks,    station 
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superintendent,  ditto;  mid  Mr.  I.  A.  D.  Pedlar,  mains  engi- 
neer,  ditto. 

Mr.  i  i  Chalmers,  chief  electrical  engineer  to  Messrs. 
Bean  A  Son,  of  Dudley,  on  the  occasion  of  the  first  anniver- 

sarj   oi    tin    establisl nt  of  the  electrical  department  of  the 

firm,  has  been  presented  by  the  staff  with  an  illuminated 
addre  -  and  a  gold  albert. 

'I'll,-  Commonwealth  Engineer  states  that  Mr.  J.  1).  WaerN, 
of  Mt;s>rs.  Gardner,  Waern  &  Co..  has  returned  to  Australia. 
r/.i  Vmerica,  from  a  business  trip  to  Great  Britain  and 
Sweden.  "  It  ^  the  intention  of  the  firm  to  embark,  in  con 
junction  with  some  of  their  principals,  mi  the  local  manufac- 
ture "I  electrical  ami   cither  plant." 

Vld.  I.  YV.  Henderson  has  been  appointed  chairman  of  the 
Corporation  Electricity  c ttee  at  South  Shields,  m  suc- 
cession to  the  late  Aid.  -1.  M.  Reimoldson,  who  had  held  the 
position  since  the  electrical  undertaking  was  inaugurated 
over '20  years  ago.  The  vice-chairman  of  the  Electrical  Com- 
mittee is,  now  ('nun.  T.  R.  Dowson,  a  practical  engineer. 

Roll  of  Honour. — For  rescuing  wounded  under  tire.  Lance- 

Corporal  .1.   E.  T.    Wright  has  1 n    awarded    the   Military 

Medal.  He  was  an  electrical  engineering  apprentice  with 
Messrs.  <  lent  &  Co.,  Ltd.,  Leicester. 

Sapper  Clarence  Lever;  R.E  .  has  been  killed  in  action. 
He  «as  formerly  employed  as  an  electrical  engineer  by  the 
Glasgow   Corporation,   and  was  27  years  of  age. 

Private  George  Jackson,  Lancashire  Fusiliers,  killed  in 
action,  was  employed  af  the  Wejstinghouse  Works,  Trafford 
Park. 

Private  B  I'  Pryci  pi  the  K.S.L.I.,  formerly  employed  on 
the" Liverpool  Corporation  trainways,  has  been  awarded  the 
Military  Medal  for  delivering  dispatches  under  great  danger. 

Sergi  Major  B  C.  Woodruff,  D.C.M.,  Canadian  Mounted 
Infantry,  who  was  formerly  on  the  staff  of  Messrs.  Crompton 
and  Co.,  Ltd.,  Chelmsford,  was  killed  in  action  on  December 
20th.  He  was  some  time  ago  awarded  the  D.C.M.,  and  had 
been  recommended  for  a  commission. 

Private  W.  Waite,  Royal  Scots,  who  Ins  died  of  wounds, 
was  on.  the  staff  of  Messrs.  W.  Caveihill  &  Co.,  electrical 
engineers.   Be rwick-on -Tweed. 

The  Military  Medal  for  gallantry  in  the  field  has  been 
awarded  to  Sergeant    W.    E.    RlCKARD,    R.A.M.C..  win.   was  on 

tin'  staff  oi  the  [ndia-rubber,  Gutta-percha  A  Telegraph  Works 
(\<..    Ltd..  of  Silyertown. 

( tin-  South  Ali  iean  correspondent  says  that  early  in  Decem- 
ber news  reached  Johannesburg  of  the  death  in  action  of  Lieu 
tenant  T.  P.  WHIMSTER,  of  the  Royal.  Engineers.  Lieutenant 
Whimster  was  formerly  chief  of  the  Victoria  Vails  A  Trans- 
vaal Power  Co.'s  testing  department,  which  position  he  had 
held   since   1910,     He   came  to   Europe   about    IS   months  ago, 

anil   alter  some    12  nths'    training   went   over  to  France  on 

August  7th.  T  f  i ■—  death  is  genuinely  lamented  by  all  who 
knew  him.  and  particularly  }>\  the  V.P.P.  stall,  win.  speak 
ol  him  most  highly.  Lieutenant  Whimster's  duties  have  been 
carried  out  by  Mr.  Monk.  The  death  is  also  reported  from 
wounds  received  in  action,  somewhere  in  France,  of  Mr.  W. 
0    Smith,  late  of  Brakpan    Lower  Station.  Y.F.P.   Co. 

Our  correspondent  adds; — "Prof.  J.  1L  Dobson,  the  general 
manager  of  the  Johannesburg  Municipal  Electricity  and 
Tramways  Department,  who  was  appointed  Major  Command- 
in-  the  S.A.  Pioneer  Corps  in  German  East  Africa,  has  not 
had  long  to  wait  for  Imperial  recognition.  Congratulations 
are  due  to  him  on  the  honour  just  bestowed  on  him— D.S.O. 
for  services  rendered  in  German  East  Africa.  Major  Dobson 
has  been  employed  on  railway  work  chiefly,  and  has  shown 
undoubted  resource  and  energy  under  circumstances  at  once 
trying  and  unusual.  His  work  must  of  necessity  have  been 
out  of  the  ordinary,  as  it  is  barely  six  months  since  he  left 
Johannesburg,  and  the  tact  that  he  was  without  previous 
military  experience  makes  this  honour  all  the  more  remark- 
able." 

The  Time*  reports  that  Lieutenant  C.  T.  Bowring,  Canadian 
Machine  Gun  Company,  who  has  been  killed,  aged  35,  took 
Ic  electrical  engineering  degree  at  Lausanne  University, 
afterwards  yoing  through  an  apprenticeship  course  at  the 
Westinghouse  Works,  at  Pittsburg.  In  1913  he  joined  the 
State  Elevator  Co..  of  Winnipeg; 

Obituary. — Mr.  \hihuk  James  Ireland— East  week  w> 
briefly  recorded,  with  regret,  the  death  of  Mr.  A.  J.  Ireland, 
manager  of  the  supply  department  and  branch  offices  of 
the  British  Thomson-Houston  Co..  Ltd..  of  Rugby.  Mr.  Ire- 
land wa.-  born  in  Northampton  57  years  ago.  In  1879  he 
went  to  America,  and  subsequently  joined  the  American  Brush 
Co.,  of  Akron,  Ohio.  He  installed  a  number  of  "  Brush  "  arc 
lamps  m  various  parts  of  the  West  and  in  Texas,  and  as  this 
was  in  the  early  days  of  electric  lighting,  bis  experiences  in 
the  Western  States  were  not  only  .varied,  but  often  highly 
exciting.  Leaving  the  Brush  Co.,  he  became  associated  with 
the  Thomson-Houston  Co.,  of  Lynn.  Massachusetts,  and 
later  on  was  appointed  European  expert  to  the  Thomson- 
Houston  International  Co.,  who  were  engaged  in  carrying  out 
various  important  contracts  for  arc  lighting  plant  on  the  Con- 
tinent. While  acting  as  their  representative  at  Turin,  he  was 
summoned  to  England,  in  1886,  to  carry  out  work  for  Messrs. 
Laing,  Wharton  &  Down,  who  bad  acquired  the  patent  rights 
of  the  Thomson-Houston  system  in  the  United  Kingdom.  He 
was  retained  permanently  on  the  staff  of  this  company,  acting 
as  their  chief  engineer  in  connection  with  the  installation  of 
arc  lighting  systems  at  various  places,  including  the  installa- 


tions at  the  American  Exhibition  at  Earl's  Court  in  1887,  and 
at  the  Italian  Exhibition  in  1888. 

Mr.  Ireland,  as  chief  engineer,  took  an  active  interest  in 
the  pioneer  installations  of  Thomson-Houston  arc  lighting 
at  Taunton.  Bath.  Bristol,  and  other  centres  in  the  West  of 
England,  and  had  charge  of  the  installation  to  provide  the 
grounds  and  buildings  of  the  Military  Exhibition  at  Chelsea 
with  electric  light.  He  also  carried  out  some  of  the  early 
work  at  the  stations  and  goods  yards  of  the  Midland  Railway 
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Co  at  St.  Pancras,  Leeds,  Bradford,  and  Derby.  In  addition 
to  the  above  he  was  responsible  for  some  of  the  early  central- 
station  plant  put  down,  such  as  at  Weybridge,  Fareham.  &c. 
In  1890  the  contract  for  lighting  the  eastern  portion  of  the. 
City  of  London  was  awarded  to  the  Laing.  Wharton  &  Down 
Construction  Syndicate,  and  Mr.  Ireland  had  charge  of  all 
this  work,  including  tbe  erection  of  a  temporary  generating 
station  at  Wool  Quay:  later  on  he  supervised  tbe  erection  of 
the  first  portion  ol  the  equipment  of  the  main  power  house 
at  Bankside,  which  was  designed  to  furnish  power  to  tbe 
whole  of  the  City  of  London.  He  was  also  responsible  for 
the  complete  installation  of  street  arc  lighting  throughout 
the  eastern  part  of  the  city,  and  the  extensive  system  of 
underground  mains  laid  down  in  that  area,  as  well  as 
numerous  sub-stations  which  were  erected  to  give  a  supply- 
to  private  consumers. 

In  1894  the  Laing.  Wharton  &  Down  Construction  Syndi- 
cate was  turned  into  the  British  Thomson-Houston.  Ltd.. 
and.  while  acting  as  chief  engineer  for  the  latter.  Mr.  Ireland 
carried  out  important  central-station  work  in  different  parts 
ol  the  kingdom,  as  well  as  the  electrification  of  tramways  in 
Dublin  and  elsewhere. 

In  18%  the  supply  business  of  the  British  Thomson-Houston 
Co..  Ltd.  (the  successor  of  the  previous  two  companies)  be- 
came so  extensive  that  Mr.  Ireland  was  given  entire  charge 
of  this  work,  becoming  later  also  the  manager  of  the  various 
branch  offices  of  the  company.  Since  then  he  has  continued 
to  control  this  department  of  the  company's  business  with 
tin i form  success. 

Mr.  Ireland  was  widely  known  and  highly  respected  in 
electrical  and  manufacturing  circles  in  the  United  Kingdom. 
He  was  a  man  of  strong  character  and  lovable  disoosition, 
and  all  of  those  who  were  associated  with  him,  or  had  any 
extensive  relations  with  him,  were  always  struck  by  his 
honesty  of  purpose  and  great  sincerity.  He  was  a  type  of 
the  best  of  Englishmen,  and  had  the  ability  to  get  the  most 
out  of  all  those  who  worked  under  him.  while  still  main- 
taining the  most  friendly  relations  with  them.  Not  only  his 
staff,  but  everyone  who  came  in  contact  with  him,  knew  that 
bis  word   could  be  absolutely  depended    upon. 

He  was  buried  on  December  28th  at  Barnes  New  Cemetery. 
Upper  Richmond  Road,  Sheen.  He  leaves  a  widow,  son,  and 
daughter. 

Mr.  M.  B.  Baird. — We  regret  to  record  the  death,  which 
occurred  at  his  residence  at  Glasgow  on  December  16th.  of 
Mr.  Matthew  Barr  Baird,  chairman  of  Archibald  Baird  &  Son,. 
Ltd..  Clyde  Steel  &  Engineering  Works,   Hamilton. 

Mr.  D.  T.  Bostfl. — The  death  took  place  af  Balcombe 
(Sussex),  on  December  24th.  of  Mr.  D.  T.  Bostel.  of  Messrs. 
D.  T.  Bostel  &  Sons,  electrical  engineers,  of  Ebury  Street, 
London,  to   which  business  he   had   devoted  30  years  of  his 
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life.  Deceased,  who  was  in  his  80th  year,  established  the 
business  of  Messrs.  D.  T.  Bostel  &  Sons,  of  Duke  Street, 
Brighton,  where  he  had  served  on  the  Town  Council.  He 
later  started  the  London  concern,  leaving  his  sons  to  carry 
on  that  at  Brighton ;  they  also  founded  the  business  of  Messrs. 
Bostel,  Bros.  (Worthing),  Ltd.,  electrical  engineers. 


NEW     COMPANIES     REQLSTERED. 


and    the 


of  South 


Kuste 


Association  of  British  Chemical  Manufacturers  (the  word 

"  Limited  "  is  omitted  from  the  title  bv  licence  of  the  Board  of  Trade) 
(115,644).— This  company  was  registered, 'on  December  28th,  as  a  company 
limited  bv  guarantee,  and  not  having  a  capital  divided  into  shares,  with  an 
unlimited'  number  of  members,  each  liable  for  not  more  than  £'25  in  the 
event  of  winding  up,  to  promote  co-operation  between  British  subjet  ts  en- 
gaged as  manufacturers  in  the  chemical  or  closely  allied  industries;  to  place 
before  the  Government,  and  Government  officials  and  others,  either  in  the 
British  Dominions  or  elsewhere,  the  views  of  members  ,,!  the  association  and 
others  upon  matters  affecting  the  chemical  industries;  to  develop  technic 
organisation;  to  promote  industrial  research,  industrial  efiic' 
advancement  of  applied  industrv,  &c.  The  management  i 
Council  consisting  of  not  less  than  16  or  more  than  20,  thi 
which  are  ;— Dr.  F..  !•'.  Armstrong.  D.Sc.  (London),  F.C.G  I., 
and  Sons,  Hank  Quay,  Warrington;  F.  H.  Carr,  F.l.C.  (dire, 
Drug  Co.,  Ltd.),  Nottingham,  chemical  manufacturer;  1  >r 
D.Sc,  M.l.C.E,  (president.  Society  of  Chemical  Industry,  ch: 
Metropolitan  Gas  Co.),  Old  Kent  Road,  S.E.;  Dr.  M.  O. 
D.Sc.,  F.R.S.,  British  Dye*  Ltd.,  Huddersfield ;  J.  Gray,  F.l.C,  managing 
director,  Lever  Bros.,  Ltd.,  Port  Sunlight;  C.  A.  Hill,  B.Si  .  lit.,  chair- 
man, British  Drug  Houses,  Ltd.,  Graham  Street,  City  Road,  N.;  N.  N. 
Holden,  managing  director,  Hardman  &  Holden,  Ltd.,  Miles  Platting,  Man- 
chester; D.  L.  Howard,  Howard  &  Sons,  Ltd.,  Uphall  Works,  Ilford,  chemical 
manufacturer;  C.  P.  Merriam,  managing  director.  The  British  Xvlonile  Co., 
Ltd.,  Hale  "End,  London;  The  Rt.  Hon.  Sir  Alfred  M.  Mond,  Bart.,  P.C., 
M.P.,  chairman,  Mond  Nickel  Co.,  Ltd.,  39,  Victoria  Street,  Westminster; 
Ma\  Musprall,  chairman,  United  Alkali  Co.,  Ltd,,  30,  James  Street,  Liver- 
pool; R.  G.  Perry,  chairman.  Chance  &  Hunt,  Ltd.,  Oldbury  ;  Sir  William 
Pearce,  M.P.,  director,  Spencer,  Chapman  &  Messel,  Ltd.,  36,  Mark  Lane, 
E.C.;  R.  D.  Pullar,  chairman,  J.  Pullar  &  Sons,  Ltd.,  Pullar's  Dye  Works, 
Perth;  A.  T.  Smith,  managing  director,  Castner-Kellrier  Alkali  Co.,  Ltd.,  257, 
Roval  Liver  Building  Liverpool;  The  Rt.  Hon.  J.  W.  Wilson,  Albright  and 
Wilson.  Ltd.,  Oldburv,  chemical  manufacturer;  Dr.  A.  Ree  (president.  Society 
of  Dvers  and  Colourists),  15,  Maulcleth  Road,  Withington,  Manchester.  There- 
are  to  be  "  Group  "  Committees,  each  consisting  of  not  less  than  three  mem- 
beis,  representing; —  Group  1:  Acids  (including  acetic  and  oxalic),  carbonic 
acid,  hvdrogen,  oxvgen  and  gases,  alum,  chrome,  /inc.  copper  anil  iron  com- 
pounds, fertilisers  (including  superphosphates).  Group  2;  Alkalis,  cyanides, 
chlorine  and  compounds,  silicate,  chlorates,  borax,  hydrogen,  peroxide,  mag- 
nesia compounds  (not  medicinal).  Group  3:  Fats,  greases,  waxes,  resins, 
glycerine,  soap.  Group  4:  Gelatine,  sizes,  glue,  varnishes,  paints,  polishes, 
fanning.  Group  5  :  Distillation  of  coal,  shale,  oils,  and  wood,  alcohol,  acetone, 
coal  tar,  primary  products  (including  ammonia  and  ammonia  products),  char- 
coal, fuel.  Group  li:  Fine  chemicals,  analytical,  pharmaceutical,  photographic, 
rare  earths,  synthetic  essences , and  perfumes,  alcohol  derivatives,  ethers.  Group 
7:  Phosphates,  manganese,  potassium,  sodium,  barium,  calcium,  cardimium, 
(be,  lead,  arsenic,  antimony,  tungsten,  molybdenum,  S 
pmdurts  (including  paper),  celluloid,  rubber  and  sub-li 
I   their   intermediaries.     Group   1(1  :    I 


(allied    indu 


als,     lit 
s)  :    111.- 


dye 


9  :  Explo- 
it, pottery. 

Group  II 
:    Markby, 


lers     ,,(    and    dealers 

magnetic,    and    other 

;    J.    T.    Kemp,    lit, 

re.-,;    II.    E.   Cram- 

ieal     engineer.       Pri- 

i  than    two  or    more 
1,    High    Pavement, 


&  Co.,    57,   Coleman   Street,   E.C. 

Electrical     Stores     (Nottingham),     Ltd.    (145,555).— This 

company    was    registered    on    December   16th,    with    a    capital    of   £'5,0110   in    £1 

shares,    to    adopt    an    agreement    with    J.    T.    Kemp   and   H.    F.    Crafhmond,    and 

to  carry  on    the   business   of    electrical   engineers    and    contractors,   supplie 

electricity,    carriers    of    passengers    and     goods,    manufact 

in  electric    railway    and    tramway    and    electric,   galvanic, 

apparatus,  (be.     The    subscribers   (with    one  share   each)    ; 

Highfleld    Road,    West     Bridgford,    Notts.,    electrical    eng 

mond,    126,    Ratcliffe    Road,    West    Bridgford,    Notts.,   elei 

vate  company.     The    number  ol   directors    is  not    to   be   Ir 

thai  five;   the   first   are  not    named.     Solicitor:    A.   Barlov 

Nottingham. 

New  Shipston  Lighting  Co.,  Ltd.  (145,577).— This  com- 
pany was  registered  on  December  19th,  with  a  capital  of  £5,000  in  £1  shares 
to  take  over  the  business  of  electricity  supply  works,  &c,  carried  on  at 
Campden  Road,  Shipston-on-Stour,  Worcs.,  by  the  Shipston  Electrical  Co., 
Ltd.  The  subscribers  (with  one  share  each)  are  :  W.  D.  Akers,  London 
House,  Shipston-on-Stour,  Worcs.,  draper;  J.  W.  Hence,  Shipston-on-Slour, 
Worcs.,  butcher;  H.  Holtom,  Shipston-on-Stour,  Worcs.,  bank  manager;  ].  R. 
King,  T.P.,  Honington  Hall,  Shipston-on-Stour,  Worcs.;  C.  Stein,  Park  House, 
Shipston-on-Stour,  Worcs.,  surgeon;  G.  Turner,  High  Street,  Shipston-on- 
Stour,     Worcs.,    jeweller;     A.     H.     Jarrett,    Cedar     Lodge,    Shipston-on-Stour, 

Wears      draper       Private   c pane.      The   number    oi    directors    is    not    to    be 

less  than  five  or  more  than  seven.  The  first  are  W.  I).  Akers,  J,  W.  Hence, 
H.  Holtom,  J.  R.  King,  C.  Stein,  G.  Turner,  and  A.  H.  Jafr.-tt.  Qualifica- 
tion,   £50.     Solicitor  :    G.   F.   B.   Rogers,   9,   Cross   Street,    Reading. 

T.   P.  Pollitt  &  Co.,   Ltd.    (145,566) .—This  company  was 

registered  on  December  ISth,  with  a  capital  ol  £1.(1110  in  £1  shares,  to  lake 
over  the  business  "I  electrical,  mechanical-,  and  general  engineers,  contractors, 
(be  carried  on  at  Fish  l>.»k  Road,  Grimsbv,  as  Pollitt  &  Co.  The  sub. 
scribers  (with  one  share  each)  are  T.  P.  Pollitt,  Fish  Dock  Road,  Grimsby, 
electrical  contractor;   Mrs.  M.   Pollitt,  £05    " 


The  fir: 


Mors  (i. 


ili,, 


tha 


live) 


and    Mrs.    M.    Pollitl.      Krgislered    by    Allied     II     All.,, is,    27-8, 

fetter  Lane,    E.C.     Registered    Office:    Fish    Dock    Road,  Grimsby. 

Trade  Attractor  Co.,  Ltd.   (145,581). — This  company  was 

egistered   on  December    19th,    with   a  capital   of  £500  in   £1    shares,   to  adopt 


ith    Ma*   Alexande 


and    He 

the  productio 


,  UUII 


and 


atinent,   storage,   app 

subst: s.    filament 

the  business  ol   adve 


elating 
cation,  distribution,  manufacture,  and  use  ol  r 
electricity,  and  of  any  apparatus  therefor;  to  ca 
tising  agents  and  contractors,  billposters,  electrical  engineers,  (be.  The  sub 
scribers '(with  one  share  each)  are:  Max  Alexander,  01,  New  Oxford  Street 
W.C.,  merchant;  Miss  Violet  Elliott-Lawson,  56,  Cleveland  Square,  Hyd 
Park,  W.  Private  company.  The  first  d' 
'     e) 


ander,    The 


nd 


Re 


&  Sii 


(except 


,tt-Lawson.     Qualification,    one 
managing  director),  £50  each  per  annum.     Registered   by 
74,    Cheipside,    E.C. 

Corona    Lamnworks    (Northern),    Ltd.    (145,012).— This 

company    was  registered    on    December   22nd.    with    a    capital    ol    flu. tl 

shares  to  take  over  the  business  of  electric  lamp  supply  stores  or  depot  car. 
ried  on  by  The  Corona  Lampworks,  Ltd.,  and  by  J.  Brown,  their  agent,  at 
156b,  Briggate,  Leeds,  together  with  the  agency  rights,  title,  and  interest  in 
connection  with  the  "Corona"  brand  of  annealed  tungslen  wire  hlament 
lamps.       The     subscribers    (with    one     share    each)    are:     Miss     F.     Wilbv,     93, 

Brudenell    Road.    I ds;    T.    G.    Wintle,    Hazelmere,     llkley,    solicitor.       Private 

company.  The  first  directors  are  to  be  appointed  by  (he  subscribers.  Qualifi- 
cation,  £100.      Registered    office  :    156b,    Briggate,    I  eeds. 


(each 
S.W. 
cleik. 


£5(11 


Shell  Bands,  Ltd.  (145,660). — This  company  was  regis- 
tered on  Decmber  29th,  will:  a  capital  of  £6,000  in  £1  shares,  to  carry  on 
the  business  of  manufacturers  of  copper  tubes,  shell  driving  bands,  and  similar 
articles  by  electrolytic  deposition,  to  deal  in  the  development  ol  m 
relating  to  the  electrolytic  deposition  of  metals,  and  to  enter  into  an  .igre,.- 
ith    N.    Bosanqu'et,    R.    S.    Dormer,    and    If.    Philipson.       I Ill 

•ith    one  share)   are:  J.  G.   England,    97.   Sic.ihir.     Avenue,    Norbury, 
:ashier;   N.    F.    Bowley,   7:l,    Pearson    Street,   Kingsland,    N, 
Private  company.     The  numb  than    two 

e    ili. in    eight;    thi     fust    are    V    Bosanquel    ..nd    (..    Houston-Boswall- 

.     R.    S.     Hornier.    .,,„|    II      Plulipsou         <  Mialih,  ation.     tl.       kVinu „, 

irh    per   annum    (managing    .In.- ,    tl.,    ,   ,,  l,    ,„       neck).       Registered 

Electrical    Power    House,  Southwick,   Sussex. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Newtons,  Ltd.  (48,936) .—Capital,  ,£40,000  in   tin  shares. 

Return  dated  October  3rd.  1916.    3.2i..".  shares  taken  up;  £18,650  paid;  £14,000 

eu,,sider..l    ,,s   p.ud.      Mm  tgagi  -s    and    charges      til. nun 

Engineering    and    Arc    Lamps,    Ltd. — A  memorandum  of 

satisfaction  to  the  extenl  ol  £600  on  December  9lh,  1916,  ol  debentures  dated 
May   26th,   1911,   securing    £6,000    has  been   filed. 

Brilliant  Arc  Lamp  &  Engineering  Co.,  Ltd.— Assign- 
ment of  book  .1.1. is  l,\  way  ol  memorandum  of  deposit  dated  December  7th, 
1916,  charged  on  moneys  due  or  to  become  due  in  respect  of  munitions  con- 
tract, to  secure  ..II  moneys  due  oi  to  become  due  from  company  to  London 
and  South-Western  Bank. 

New  St.   Helens  &  District  Tramways  Co.,  Ltd.  (59,426). 

—Capital,  £150,000  in  20,000  prel.  and  10,000  ord.  shares  ol  £5  each, 
Return  dated  November  llllh,  1916  15,980  pref.  and  9,000  ord.  shares  taken 
up;   £125,410  paid,   including    £510    on    1,020  forfeited    shares.      Mortgages  and 

.beiges;      Nil. 

Chndburn's  (Ship)  Telegraph  Co.,  Ltd.— Capital,  ,£120, 000 

in  £\  shares  (60,000  pref.  and  60,000  ord).  Return  dated  October  10th,  1916 
(filed  November  1st).  All  shares  taken  up;  £1  per  share  called  up  on  50,000 
pref.  and  50,000  ord.;  £'100,0011  paid;  £20,000  considered  as  paid  on  10,000 
pref.    and   10,000  ord.      Mortgages    and    charges:     Nil. 

Pacific  &  European  Telegraph  Co.,  Ltd.  (36,683) .—Capi- 
tal, £TOO,000   in    £10  shares.      Rett fated    November   21st,    19,16.     All    shares 

taken  up;  £'4  per  share  called  up;  £'4(1,000  paid.  Mortgages  and  charges  J 
£'67,500. 

Monte  Video   Telephone   Co.,    Ltd.— Capital,   .£160,000  in 

£1    shares  (87,000   pref.    and    73,0110  ord.).     Return  dated    I mber  4th,    1916 

(filed  December  12th).  86,492  prel.  and  72,680  ord.  shares  taken  up;  £159,172 
corsidered    as    paid.      Mortgages    and    charges:     Nil. 

Magnesium  Metal  Co.,  Ltd. — Second  mortgage  deben- 
ture,   dated     Deeeuibei     15th,    to    se.ur.-    £10,000,    charged    on'    Ih npany's 

undertaking  and  properly,  present  and  future,  including  uncalled  capital, 
subject    to  charge    dated    February    lKlb.    1916.      Holders:    Vickers,    Ltd.,    Vickers 

House,    Broadway,    Westminster. 

Rhondda  Tramways  Co.,  Ltd. — A  memorandum  (if  satis- 
faction   to    the    esteni    ,,1    t'4.1 a    November   30ih,    1916,    ol    charges   dated 

March     24th,     1911.     November     13th,      1912.     and     March     11th,     1915 
£250,000,  has  been  filed. 


ng 


CITY     NOTES. 


A    Bombay    newspaper   just    to   hand 
Tata  Hydro=       contains   a   copy   of    the    report  of    the 
Electric  Power      directors  of    this    company.        It    states 
Supply    Co.,    Ltd.  that   the    concessions   in    respect   of   the 
development  of  the  Andhra  Valley  have 
been   transferred  to   the    Andhra    Valley    Power   Supplj    Co., 
Ltd.,    for    a    sum  of    rupees   five   lacs.     The  company    have 
applied  to  Government  for  the  grant  of  a  licence  which  will 
lie  transferred   to  the  Andhra  Valley  Co.     The  conipanj   are 
also  tn  receive  annually  a  sum  of  rupees  fifty  thousands  from 
the  Andhra  Valley   Co.,  or  a  sunt  equivalent  t< >  l">  per  cent. 
upon  the  net  profits  (alter  making  certain  deductions),  which- 
ever lie  the  larger  sum.    The  7  per  cent,  dividend  on  prefer- 
ences shares  commenced  to  run  from     January  1st,  1916,  and 
the   directors  recommend   out  of   the   balance  of  lis.  5,18,866 
a  dividend  in   respect  of  the  half-year- ended  June  30th   last 

O'.l  the  7,7±>  "  preference  "  ■- 1 1:1 1 .  ss  allotted  up  to  .lime 
30th,  1916,  at  the  rate  of  7  per  cent,  per  annum  after  deduct- 
ing income-tax,  and  also  a  dividend  in  respect  of  the  same 
pei  i,„l  on  the  9,349  "ordinary  "  shares  allotted  up  to  .lime 
30th,  1916,  at  the  rate  of  ."i  per  cent,  per  annum.  The  total 
amount  so  payable  for  dividends  will  come  to  Rs.  5,00,653, 
leaving   a    balance   in    hand  amounting  to    lis     18,213  to  be 

earned   forward   to    next   account. 

"During  the  last  season  the  Shirawta  Dam  reached  a 
height  sufficient  for  storage  at  2097  level,  or  13  ft.  above  the 

draw-off  level.  Towards  the  close  of  the  rains  an  additional 
foot  of  storage  was  obtained  by  raising  the  escape.  The  work 
was  recommenced  on  this  dam  on  September  loth,  and  satis- 
factory- progress  has  been  made. 

"The  tunnel  between  Valwhan  ami  Shirawta  is  completed 
except  for  trimming  up  work;  a  quantity  of  excavation  re 
mains  in  widening  the  approach  cut.  which  will  be  put  in 
hand  when  Shirawta  Lake  is  emptied.  The  excavation  tor 
the  tunnel  head-works  is  nearly  finished,  hut  no  111:1s,  mi  v  is 
yet  commenced.  The  Walwhan  Dam,  l.onaula  Dam.  DllCt, 
and  Porebay  are  all  practically  completed,  and  the  pipe-line 
is  completed  for  one  upper  pipe-line  and  live  small  lower  pipe 
lines.     The  whole  of  the  works  on  contract  No.  1,  comprising 
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all  the  above  items  except  Shirawta  Dam  and  tunnel  head- 
works,  are  practically  complete,  only  finisbing-up  work  re- 
maining to  be  done.  The  construction  of  tbe  four  units  of 
the  first  installation  of  the  power  bouse  with  all  accessories 
was  completed  dining  the  yen',  and  all  of  such  plant  put 
into  regular  revenue-earning  service.  The  difficulty  at  first 
experienced  with  the  generator's  has  been  overcome,  and 
operation  generally  maj  now  be  considered  as  satisfactory. 
The  fifth  unit,  witli  its  equipment,  will  soon  be  ready  for 
bem  filial  operation.  Tbe  work  of  improving  the  insulation 
of  tbe  transmission  lines  has  been  continued  throughout  the 
year,  and  will  shortly  be  completed.  All  apparatus  has  been 
in    regular  service  at  the  receiving  station  and  given  uniform 

I  faction.  Two  more  synchronous  condensers  for  improv- 
ing the  power  factor  in  the  system  are  on  order.  The  under- 
ground  cables  have  been  in  full  and  regular  service,  and  no 
in  able  has  been  experienced  with  them. 

"Thirty-four  mills  are  now  receiving  a  supply  of  electrical 
energy,  and  we  believe  we  are,  justified  in  saying  that  the 
service  is  a  generally  satisfactory  one.  All  mills,  with  whom 
we  had  contracted  for  the  supply  of  power  from  the  first 
installation,  are  receiving  their  energy  from  our  system,  with 
the  exception  of  about  3,000  h.p.,  which  tbe  consumers  have 
so  far  been  unable  to  avail  themselves  of  on  account  of  the 
difficulty  in  obtaining  their  own  machinery.  This  power  is 
now  gradually  being  taken  up.  There  is  now  a  total  of 
49.910  b.h.p.  of  motors  in  service,  returning  a  monthly  revenue 
of  approximately   Rs.   2, '22,000." 

Mr.  Hobne  Payne,  the  chairman,   was 
British  Columbia       unable  to  be  present  at  the  recent  annual 
Electric  Railway       meeting,    lint   his    speech    was   read    by 
Co.,  Ltd.  Mr.  H.  G.  Brown.    He  said  that  it  was 

impossible  to  issue  the  accounts  earlier 
as  the  secretary  was  the  sole  male  employe  of  the  company 
left  iii  London.  The  total  gross  income  for  the  year  was 
only  £258,000,  as  compared  with  £'370,000  in  the  preceding 
year  and  £560,000  in  the  year  before  that — a  decrease  in  two 
years  of  considerably  more  than  50  per  cent.  This  was  due 
to  a  reduction  of  30  per  cent,  in  the  population  of  their  dis- 
tricts due  to  the  war,  and  to  the  continuance  of  the  unfair 
competition  of  the  jitney  cars.  It  was  reasonable  to  look  for 
an  increase  in  profits  on  the  return  of  the  troops — almost  as 
rapid  as  the  decrease  had  been.  He  did  not  mean  to  say  that 
they  would  get  back  all  at  once  to  the  dividend  formerly 
received  on  the  deferred  ordinary  stock,  but  he  thought  they 
would  again  receive  a  moderate  return  on  the  money  invested 
in  that  stock  within  a  year  or  two  of  the  end  of  the  war. 
Th.'  company  had  deserved  well  of  the  people  of  British 
Columbia,  but  in  the  matter  of  the  jitney  car  competition 
they  had  not  received  it.  They  had  not  yet  been  able  to 
convince  the  authorities  and  the  public  of  the  folly  of  main- 
taining by  preferential  treatment,  to  the  detrimentof  a  great 
enterprise,  a  service  which  was  merely  a  convenience  to  a 
certain  section  of  the  public,  and  could  do  nothing  to  ad- 
^ance  permanently  the  general  w'elfare,  by  the  expenditure 
of  capital,  the  employment  of  labour,  or  the  encouragement 
of  industries.  They  were  now  called  upon  to  face  a  large 
increase  in  the  cost  of  labour.  There  had  been  for  some  tune 
past  a  great  deal  of  trouble  in  connection  with  labour  through- 
out the  American  continent,  and  British  Columbia  had  not 
escaped.  The  shortage  of  men  and  the  increase  in  prices  of 
commodities  created  a  difficult  situation.  These  conditions 
seriously  affected  the  company's  employes,  and  although  the 
agreement  with  them  still  had  a  few  months  to  run,  it  was 
recently  decided  to  grant  an  immediate  increase  of  wages. 
This  involved  an  increase  of  considerably  more  than  $100,000 
per  annum  in  working  expenses,  and  it  was  to  remain  in 
force  until  June,  1918.  An  improvement  in  net  earnings  com- 
menced in  February,  and  bad  continued  down  to  the  date  of 
the  last  return  received  (October).  There  were  grounds  to 
hope  that  that  increase  in  earnings  might  continue  on  a 
sufficiently  large  stale  to  enable  them  this  year,  to  meet  the 
dividend  on  the  5  per  cent,  cumulative  preference  stock  with- 
out having  recourse  to  the  reserve  fund,  and  with  perhaps  a 
small  surplus.  In  estimating  the  prospects  of  the,  company, 
one  had  largely  to  be  guided  by  the  general  outlook  in 
British  Columbia.  From  its  geographical  position,  British 
Columbia  had  experienced  a  more  severe  set-back  from  th? 
war  and  less  benefit  from  war  trade  than  any  other  province 
of  Canada,  the  mining  industry  alone  having  derived  sub- 
stantial benefit,  while  such  important  industries  as  the  ship- 
ping trade  and  the  lumber  trade  bad  been  practically  para- 
lysed. There  could  be  no  doubt,  however,  that  during  the 
last  six  months  these  trades  and  commercial  and  industrial 
conditions  generally  bad  been  steadily  improving.  Much 
attention  was  being  given  to  the  development  of  the  mining 
industry,  and  the  mines  bad  experienced  a  great  demand  for 
their  products  for  munition  purposes.  The  Provincial  Gov- 
ernment were  assisting  the  development  of  the  shipbuilding 
industry,  and  there  seemed  no  reason  whv  Vancouver  and 
Victoria  should  not  successfully  rival  Seattle  and  San  Fran- 
cisco in  shipbuilding.  There  was  an  increasing  export  trade 
with  Russia  and  tbe  East,  particularly  in  munitions,  railway 
materials,  &c,  and  it  was  believed  that  after  the  war  the 
exchange  of  commodities  with  Russia  across  the  Pacific  would 
be  permanently  established.  He  thought  that  undoubtedly 
the  worst  times  were  experienced  towards  the  end  of  last 
year,  and  that  from  now  on  they  would  see  continued  im- 
provement. 


Mr.   G.  A.   Touche,   M.P.,  presiding  at 
Cordoba  the  recent  annual  meeting,  said  it  was  tbe 

Light,  Power       ironj    of  fate  that  in  a    year  when,  owing 

and  Traction       to  shipping  difficulties  the  price  of  fuel  was 
Co.,  Ltd.  disastrous,   they  should   experience  such  a 

drought  as  ba'd  never  hern  known  in  the 
history  of  the  company.  In  the  21  years  for  which  they  had 
the  official  records  the  rainfall  lor  the  six  months  correspond- 
ing to  the  second  half  of  the  financial  year  hail  never  been 
anything  like  as  low  as  it  was  this  year.  In  ordinary  circum- 
stances they  used  their  reserve  steam  station  only  as  a  stand- 
by in  case  of  emergencies,  'fins  year  tho\  had  had  to  generate 
a  large  proportion  of  the  electrical  energy  supplied  to  the 
tramways  anil  to  their  customers,  both  public  and  private, 
by  means  of  steam.  The  effect  upon  the  accounts  would  be 
appreciated  when  he  told  them  that,  in  the  six  months  to 
September  30th  last,  the  operation  of  their  steam,  station  cost 
prai  tn  ally  £23,000,  against  £540  in  the  corresponding  six 
months  of  the  previous  year.  Of  this  £'23 ,000,  no  less  than 
£20,400  was  the  cost  of  fuel  alone.  Notwithstanding  the  bad 
tunes  in  South  America,  the  gross  receipts  of  the  combined 
businesses  were  not  only  maintained  but  increased.  They 
amounted  to  £162,460,  and  constituted  a  record,  comparing 
with  £157,590  in  1915,  and  £100,420  in  1914,  up  till  that  date 
their  highest  figure.  The  tragedy  came  in  the  expenses, 
which  were  £100,539,  against  £74,270  in  1915,  an  increase 
of  £26,269.  The  net  receipts  were  £61,921,  compared  with 
£83,320,  a  decline  of  £21,399.  Taking  the  Light  &  Power  Co. 
by  itself,  tbe  gross  receipts  were  £90,577,  against  £88,550  in 
1915,  an  increase  of  £2.027.  The  expenses  were  £55,633,  in 
comparison  wdth  £30,906  in  1915,  an  increase  of  £24,727.  The 
net  receipts  were  £34,944,  against  £57,644,  or  a  decline  of 
£22,700.  The  number  of  customers  for  light  and  jiower  on  the 
books  at  the  cud  of  September  last  showed  an  increase  of  7.38 
per  cent,  oyer  the  number  at  September  30th,  1915.  The 
number  of  lamps  connected  was  greater  by  nearly  6  per 
cent.  The  number  of  units  of  current  sold  was  almost  iden- 
tical with  the  number  sold  in  tbe  previous  year,  but  the  in- 
come per  unit  was  nearly  2j  per  cent,  greater.  On  the  other 
hand,  on  account  of  the  steam  operation,  the  cost  per  unit 
sold  was  nearly  81  per  cent.  more.  Practically  no  change  had 
taken  place  in  regard  to  their  relations  with  the  competing 
company,  but  they  expected  to  see  the  chairman  of  that 
company  here  in  London  at  an  early  date.  The  records  of 
the  Tramways  Co.  during  the  year  did  not  show  any  great 
progress;  nevertheless,  it  bad  not  gone  back.  The  gross  re- 
ceipts were  £71,883,  against  £69.040  in  1915  (an  increase  of 
£2.843).  The  expenses  increased,  being  £44.906,  compared 
with  £43,360,  but  the  ratio  of  expenses  to  gross  receipts  was 
slightly  less  at  62.47  per  cent.,  against  62.8  per  cent,  in  the 
year  to  September  30th,  1915.  The  net  receipts  were  £26,977, 
against  £25,680  (an  increase  of  £1,297).  The  revenue  brought 
into  the  accounts  of  the  holding  company  was  £62,383,  com- 
pared with  £78,451  last  year.  But  for  the  additional  abnormal 
operating  expense  of  the  lighting  and  power  business  there 
should  have  been  a  profit  of  about  £23,000,  or  £5,000  more 
than  sufficed  to  pay  the  dividend  on  the  preference  shares  for 
the  year  in  full.  As  it  was,  there  was  a  small  loss  of  £230, 
after  meeting  all  fixed  charges,  including  debenture  stock 
interest  and  sinking  fund  and  interest  on  the  promissory 
notes.  In  the  circumstances  they  bad  no  alternative  but  to 
defer  the  payment  of  the  preference  dividend.  The  outlook 
with  regard  to  the  fuel  situation  was  still  too  serious  to  enable 
them  with  any  prudence  to  distribute  the  accumulations  at 
the  credit  of  profit  and  loss.  It  was  a  matter  of  some  con- 
gratulation that  they  were  able  to  pay.  out  of  the  year's 
earnings,  the  interest  charges  on  practically  a  million  pounds 
of  loan  capital. 

The    Nuremberg    Co. — The    accounts    of 

The  Siemens       the    Elektrizitats    A.G.    vorrn.    Schuckert 

Schuckert  and  Co.,  of  Nuremberg,  for  the  year  ended 

Group.  on  Julv  31st.  1916,  indicate  gross  profits  of 

£516,000   and  balance  forward   of   £76,000, 

as  compared  with  £436,000  and  £66,000  respectively  in  1914-15. 

The  general  expenses,  interest  charges,  taxes,  and  customary 

depreciation    absorb   £184,000,   as   against    £182,000,    and   the 

coupon    tax    reserve  fund    £5,000.    as   in    the   previous  year. 

leaving  net  profits  amounting  to  £403.000,  as  contrasted  with 

£315,000.    It  is  proposed  to  transfer  £26,000  to  the  provident 

fund,   to  apportion  £17,000,   as  against   £11,000,  as  the  profit 

share  of  the   directors,   managers,   and  officials,  and  to  pay  a 

dividend  of  8  per  cent,  on  the  share  capita)  of  £3,500,000;  this 

contrasting  with  61    per   cent,    in    1911  15,  <'>]    pei    cent,   in 

1913-14.  and  8  per  cent,  in  1912-13. 

The  Rhenish  Schuckert  Co.— The  report  of  the  Rheinische 
Schuckert  Ges.  fur  Elektrische  Industrie,  of  Mannheim,  which 
deals  with  the  year  ended  on  July  31st,  1916,  states  that  the 
unfavourable'  conditions  brought  about  by  the  war  continued 
during  the  year.  Constructional  activity  remained  restricted. 
but  a  greater  amount  of  installation  work  was  carried  out  in 
connection  with  the.  company's  electricity  supply  under- 
takings. The  sale  of  energy  increased  owing  to  the  growth 
in  the  number  of  connections,  although  the  private  consump- 
tion, especially  in  the  country,  left  something  to  be  desired. 
No  changes  took  place  in  the  number  of  the  company's  own 
supply  works,  which  experienced  further  satisfactory  develop- 
ment, notwithstanding  the  difficult  conditions:  the  extensions 
of  these  works  were  kept  within  moderate  limits,  and  com- 
prised bhie'ny'  the  conn'ettion  of  new'  consumers.    The  accounts 
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show  net  profits  amounting  to  £45,500,  as  compared  with 
£45, W i  in  1914-15,  and  the  dividend  is  at  the  rate  of  5  per 
(Sent,  en  the  ordinary  share  capital  of  £550,000,  this  compar- 
ing with  the  same  rate  in  1914-15  and  1913-14,  and  8  per 
cent,   in  191243. 

Siemens  ,i  Hahkt  [hi  directors  of  Siemens  &  Halske, 
A.G.,  of  Berlin,  atate  that  the  total  production  in  1915  LI 
not  less  than  that  which  prevailed  in  the  previous  year, 
although  displacements  took  place  in  various  departments  in 
consequence  of  activity  for  the  requirements  of  the  Ami) 
and  Navy,  whilst  the  financial  results  also  were  approxi- 
mately the  si -  as  in  1914-15.    The  net  profits  are  stated  to 

amount  to  £625,000,  as  compared  with  £626,000,  and  after 
the  allocation  oi  £75.000  to  the-  Siemensstadt  "  war  welfare 
foundation,  as  against  £150,000  in  1914-15,  it  is  pro] 
pay  a  dividend  ol  12  per  cent.,  being  the  same  rate  as  in 
1914-15,  and  comparing  with  10  per  cent,  in  1913-14,  and  12 
pel  cent,  in  1912-13,  on  an  ordinary  share  capital  of  £3,150,000. 
Including  the,  provision  made  by  the  Siemens-Sehuckert 
■Works,  the  capital  of  this  foundation  has  now  reached  a  total 
of  £500,000.  The  payment  ol  the  dividend  absorbs  £378,000; 
the  sum  of  £100,000  has  Keen  placed  to  the  special 
fund,   as  in    1914-15,  and   £45,000   has  been   appropriated   for 

to  the   -tail      The  Siemens  family  ha     i 

a  capital  ol  £50,000,  a  foundation  for  the  promotion  of  dwell 

in^s   for  officials  and  workmen  in  connection    with    the   cen 

fch<    birth  ol  Werner  von  Siemens.    The  directors  ol 

Siemens  &   Halske  have  decided,  in  conjunction  with  those  of 

the  Sir iis-Schuckert  Works,  that  each  company  -hall  make 

a  contributii I  650,000  towards  this  foundation,  which  con- 
sequently begins  with  a  capital  of  £150,000 

Sit ■mi ■iix-Sclmiekerl . — The  financial  statement  of  the  Siemens- 
Rchuckcrt  Werke  G.m.b.H.,  of  Berlin,  remarks  that  it  was 
ilile  fullj  to  satisfy  the  demand  for  electrical  manu- 
factures, as  the  production  and  improvement  of  substitutes 
for  electrical  conductors  and  their  insulation,  in  which  the 
company  participated  largely,  occupied  a  considerable  time. 
It  was  necessary  to  accommodate  the  methods  of  manufac- 
ture to  the  new  material,  and  to  test  the  latter  in  working. 
The  exports  to  transmarine  countries  ceased  entirely  owing 
to  the  English  blockade.  The  company's  workshops  were 
naturally  occupied  to  a  large  extent  on  the  manufacture  of 
articles  of  war  for  the  Army  and  Navy.  The  increased 
demand  ol  ail  industries,  particularly  the  chemical  industry 
and  the  heavy  industry  (iron  and  steel  and  engineering) 
caused  the  most  strenupus  activity  to  prevail  in  the  depart- 
ment for  electric  motive  power.  Concerning  the  company's 
finances,  the  statement  ol. serves  that  the  liquid  funds  have 
considerably  increased,  and  that  these  will,  of  course,  be 
largely  required  in  the  change  over  of  the  departments  to  the 
production  of  peace  manufactures.  As  gross  profits,  the 
accounts  show  the  sum  of  £1,275,000  for  1915-16  as  cpn- 
000  in  the  previous  year.  After  defraying 
general  e  terest  on  loans,  and  depredation  oi   build- 

ings, the  net  profits  are  returned  at  £765,000  I  igainsl 
£888,000  in  1914-15.  It  is  intended  to  divide  10  per  cent. 
between  the  two  proprietary  companies,  as  compared  with 
l'i  per  cent,  in  1914-15,  7',  per  cent,  in  1913-14,  and  In  per 
cent,  in  1912-13.  The  sum  of  £125,000  has  been  transferred 
to  the  reserve  fund,  as  in  the  preceding  year;  £75,000  ha 
been  allocated  as  bonuses  to  stall  and  workmen,  as  in  1914-15; 
£95,000  has  been  placed  to  the  contingency  fund,  and  £75,000 
has  been  allotted  to  the  Siemensstadt  war  welfare  founda- 
tion, as  compared   with   £200.00(1  in  lull  15. 


Marconi's   Wireless    Telegraph   Co.,    Ltd. — The  directors 

ith  regret  that  they  have  not  vet  been  able  to  obtain 
from  Government  Departments  a  basis  of  settlement  in 
of  either  remuneration  or  compensation  for  services 
tendered,  for  the  use  ol  their  station-  since  the  commence 
nil  ni  ol  the  war,  nor  in  respect  of  other  matters  in  which  the 
Government  is  indebted  to  the  company,  in  these  tarcnm 
■ii  I'"  -  the  declaration  of  a  bonus,  to  which  reference  was 
made  at  the  general  meeting,  must  still  remain  in  abeyance. 
However,  without  taking  into  account  the  considerable  sums 
which  are  estimated  to  be  due  to  the  company  in  respect  nl 
the  matters  referred  to  above,  the  business  which  lias  been 
actually  completed  for  the  current  year  has  been  satisfactory, 
and  the  directors,  without  departing  from  the  policy,  which 
wa-  approved  at  the  last  general  meeting,  ol  husband 
resource*,  feel  justified  u  declaring  the  7  pei  ci  til 
dividend  upon  the  cumulative  participating  preferenci 
and  an  interim  dividend  ol  5  pel  cent  on  the  ordinal-)  mares, 
income-tax. 
Holme  (Huddersheld)  Electricity  Co. — The  annual  meet- 
lield  recently.  It  was  reported  that  the  scheme  ol 
utilising  a    local   stream  for  power  generation   was   pri 

1  was  being  watched  with   interest    b)    n, 

iiiL.i  authorities-.  The  balance  .sheet  showed  a  profit  for  the 
first  year's  work  ol  £32,  after  allowing  £76  (10  per  cent.)  for 
depreciation.  A  dividend  of  3  per  cent,  was  declared,  and 
orward.  The  chairman  expressed  indebtedness 
to  shareholders  and  voluntary  workers,  and  said  the  company 
would  probably  be  out  of  debt  in  eight 

Marconi  International  Marine  Communication  Co.,   Ltd. 

— The  directors  announce  an  interim  dividend  of  5  per  cent., 
-equal  to  l<  per  share,  less  income-tax,  on  account  of  the 
current  year. 


Humphrey  Pump  Co..  Ltd. — The  report  for  the  year 
ended  Se]  h  last  states  (says  the  Financia 

that  the  condition-  produced  bj    the   war  have  continued  to 
seriously  prejudice  the  business  of  the  company.    Sul 

leu  been  mad.,-  m  the  development   ill   the  Tiew  type 
of  small  pumps,  .md  the  directoi  I  to  state  thai  a 

number    of    order,    has    been    secured,    includ 
Work  is  proceeding  a     i-apidl)  as  circumstances  will   permit, 
and.    in   order  to   facilitate   as  much   as  possible  the   output    of 
pumps,   machine  tools  are  b  the  company's 

test  station  at  Dudley  Port.    There  is  a  deficiency  on  the  vear 
of  £4,728,  making  the  total  debit   balance    £26,375. 

Stock  Lxchange  Notice. — The  underment ioned  are  to  be 
quoted  in  the  i  'tiiei.il  List : — 

Consolidated  Gas,  Electric  Light  ,v  Power  Co  ol  Baltimore. 
— $619,000  additional  common   stock. 

Lima   Light,    Power   &  Tramways   Co. — A  dividend    of    1 

per  cent  is  announced. 


STOCKS     AND     SHARES. 


M  i  idav  Evening. 
Coming  back  to  work  alter  the  New  Year's  Day  holiday,  the 
Stock  Exchange  market,  -tinted  to  prepare  decks  for  an 
immediate  issue  of  the  long-expected  War  Loan.  The  with- 
drawal of  the  6  per  cent.  Exchequer  Bonds  and  War  Expen- 
diture Certificates  was  the  obvious  forerunner  of  the  new- 
loan.  A  hum  of  anticipation  pervaded'  the  Consol  market. 
Brokers  set  their  staffs  addressing  foolscap  envelopes  by  the 
thou-and.  Speculators  bought  4k  per  cent.  War  Loan  in 
blocks. 

It  is  hoped  that  the  disturbance  in  other  investment  mar- 
kets created  by  the  -U  per  cent.  War  Loan  in  June/July. 
1W.5.  may  be  avoided  this  time.  Debenture  stocks,  parti- 
cularly in  the  industrial  sections,  lost  anything  from  4  to  10 
point-.  Preference  -took-  and  -hare-  gave  way  in  propor- 
tion. The  shrinkage  came  gradually.  Much  of  it  was  im- 
perceptible until  a  holder  happened  to  want  to  realise  his 
stock,  when  he  found  that  the  usual  purchasers  were  pre- 
pared to  deal  only  on  the  basis  of  the  new  standard  set  up 
by  the  Ij  per  rent.  loan.  Rumour  will  probably  be  set  at 
rest  before  the-,-  notes  come  out  as  to  the  juice  at  which  the 
new  loan  will    be  offered   to  the  public;  and  if  the   advance 

i       ii    th     ..  to  go  by,  the  investor  will  be  generously 

treated.  That  this  will  react  upon  existing  securities  is  no 
doubt  inevitable;  but  perhaps  it  is  a  little  early  yet  to 
attempt  any  forecast  a^  to  what  the  actual  influence  of  the 
loan   will   be. 

Business  has  been  extremely  active  in  the  Consol -market, 
upon  which  attention  has  naturally  focused  at  the  moment. 
Home  Railway  stocks  are  generally  better.  There  is  a  little 
buying  going  on,  and.  rather  curiously,  it  is  the  low-priced 
tlie  speculative  nature  which  are  being  sought  more 
particularly.  Districts  dipped  to  15J,  but  rallied  to  16i. 
Underground  Electric  ordinary  shares  improved  to  2  3/16; 
tin-  company's  6  per  cent,  income  debentures  are  |  up  at  93. 

The  issue  of  the  4|  per  cent.  War  Loan  had  the  immediate 
effect  of  causing  markets  round  the  Stock  Exchange  to  be 
reduced  as  a  whole  to  something  approaching  -tarnation  dur- 
ing the  time  through  which  the  lists  were  open:  and  if  the 
newcomer  is  offered  on  the  extremely  favourable  terms 
rumoured  in  the  City  to-night,  no  me  would  feel  surprised 
if  a  somewhat  similar  state  of  affairs  were  to  prevail  for  a 
month  or  sis  week-. 

Electric  lighting  shares  are  quiet  South  Londons  ruse  | 
t>  25,  but  Count)  of  London  preference  snares  at  9|  have 
lo-l  the  small  fraction  which  they  secured  last  week. 
Curiosity  i-  agog  as  to  how  the  dividends  will  come  out. 
The  West  End  companies,  it  may  be  remembered,  fared  less 
successfull)  in  the  corresponding  period  than  did  those  work- 
ing in  the  Cit)  ;  and  prophets  are  disposed  to  think  that  the 
el,,  tn.  lighting  market  ma)  see  a  repetition  ol  this  tendency 
in   respect  ol   the  half-year  which  has  just  end,  d. 

Amongst  telegraph'!!  and  telephones,  there  i-  a  demand  for 
the  two  stocks  of  the  \  ii  - 1,,- \inei  lea  u  Telegraph  Co.,  and  the 
■  in  i  ii,,  \\ estei u  Telegraph  Co.  is 
making  an  offer  of  25s.  per  -hare  for  the  -bar,-,  ol  the  West 
and  tin-  I-  the  middle  price  ,,1  the 
quotations  furnished  by  the  market.  West  Coast  of  America 
.shares  were  formerly  of  the  nominal  value  of  £10,  but  were 
written  down  to  £2  10s  .  so  that  the  present  offer  i 
cent,  of  their  par  price. 

The  last  time  that  the  compan)   paid  any  dividend 
Mac.    L913,   when    Is.   per   share 

oi  1912;  a  there  seems  to  be  little  prospect  of  further  distri- 
bution for  some  years  to  come,  the  assumption  is  that  .share- 
holders will  accept  the  offer  which  is  being  made  to  them  by 
the     Western     Telegraph     Co.       The     latter     guarantees     the 

£150,000  -1  per  cent,  debentures  ol  the  West  Coast  ol 
America  Telegraph  Oo.,  and  is  about  to  pay  off  this  obliga- 
tion. The  West  Coast  concern  has  an  issued  capital  of  30,008 
shares,  out  of  an  authorised  53,008 ;   and  we  understand  that 
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a  large  proportion  of  these  is  already  held  by  the  Western 
Telegraph  Co. 

Marconi  shares  are  unaffected  by  the  declaration  of  an  in- 
terim dividend  of  5  per  cent,  for  1916,  the  same  rate  as  that 
paid  for  the  previous  twelvemonth.  The  company  has  not 
yet  settled  with  the  Government  :is  to  the  payment  which  is 

i  ,  1 tde  for  the  use  of  the  Marconi  stations  since  the  oul 

break  of  war,  and  the  directors,  therefore,  will  not  declare 
:<n\  bonus.  The  price  of  Canadian  Marconis  keeps  abont 
9s.  6d.,   and   that  for  Americans   is  His.   lid. 

Brazilian  Tractions  have  further  spurted  to  52,  making  a 
rise  of  5J  points  since  the  middle  of  December.  Other 
Brazilian  things  are  also  in  favour.  There  is  a  disposition, 
too,  for  speculative  buyers  to  pick  up  Mexican  stocks,  though 
so  far  this  has  not  extended  to  the  issues  of  the  utility  com- 
panies. British  Columbia  Electric  deferred  regained  2  points 
alter  its  severe  fall,  the  market  in  the  stocks  being  better  as 
a  whole,  although  the  effects  of  the  shock  administered  by 
the  recent  report  have  not  yet  worn  off.  Other  foreign  tram- 
way issues  are   generally  steady. 

The  principal  feature  in  the  list  of  manufacturing  com- 
panies, so  far  as  prices  are  concerned,  is  a  drop  of  Is.  fid.  in 
British  Aluminium  ordinary.  Shares  have  been  offered  with 
a  certain  amount  of  freedom  by  country  holders.  Castner- 
Kellners  eased  off  to  3£.  Many  ex-dividend  markings  occurred 
this  week,  some  of  them  extending  to  stocks  and  shares  con- 
cerned in  the  electrical  industries;  apart  from  these,  how- 
ever, the  movements  are  mostly  insignificant.  The  price  of 
rubber  improved  to  3s.  per  lb.,  and  the  first  business  daj 
of  the  new  year  produced  a  fair  crop  of  buying  orders,  the 
hulk  of  which  also  came  from  the  provinces.  The  copper 
group  generally  remains  heavy,  and  the  same  remark  applies 
to  that  for  iron,  coal,  and  steel  shares. 


MARKET     QUOTATIONS. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electricity  Companies, 

Dividend  Price 

,      »  -v  Jan.  2,      Rise  or  fall 

1914.    1915.  1917.        this  week, 

Brompton  Ordinary       ....      10  10  6|  — 

Charing  Cross  Ordinary           ..        6  6  8?  — 

do.       do.         do.     4*.  Pref..        4*  4J  8ft  - 

Chelsea       j>  \  » 

City  of  London 9  J  }»!  — 

do.        do.    6  per  cent.  Pref.        6  6  10.  — 

County  of  London          ■■"■-■       ]  '  "$ 

do.         6  per  cent.  Pref.        6  6  9g  +  J 

Kensington  Ordinary     ....        9  7  6| 

London  Electric *  8  1|  — 

do.         do.  6  per  cent.  Pref.        6  6  *&,  — 

Metropolitan         ..        . .        • •        Si  8  21  — 

do.            4*  per  cent.  Pref.        4j  4j  3Jxd  — 

St.  James' and  Pall  Mall          . .      10  8  6 

South  London       5  6  2*  +  i 

South  Metropolitan  Pref.                   1  \ft  — 

Westminster  Ordinary  ....        9  7  6§  — 

Telegraphs  and  Telephones. 

Anglo- Am.  Tel.  Pref 6  6  96  +  *. 

8    do.             Def 80/-  83/6  28?  +  i 

Chile  Telephone 8         8  7i  — 

Cuba  Sub.  Ord 6          6  84.  — 

Eastern  Extension          ....  14 

Eastern  Tel.  Ord 7         8  H01  — 

Globe  Tel.  and  T.  Ord 6         7  12*. 

do.               Pref.           ..6         6  10  — 

Great  Northern  Tel 22  22  86xd  — 

Indo-European 13  18  49* 

Marconi       10  10  2| 

New  York  Tel.  4J           . .        . .        4J        4)  101  — 

Oriental  Telephone  Ord.         . .      10  10  2ft  — 

United  R.  Plate  Tel 8         8  6fJ  — 

West  India  and  Pan 1          6d.  1  — 

Western  Telegraph        ....        7         8  18  — 

Home  Rails. 

Central  London,  Ord.  Assented        4          4  65J  — 

Metropolitan         11        1     •  25 

do.         District      ..        ..      Nil  Nil  16*  — 

Underground  Electric  Ordinary     Nil  Nil  2,;.  +  ft 

do.              do.     "A"     ..     Nil  Nil  6/6 

do.              do.     Income         6         6  93 
Foreign  Trams,  Ao. 

Adelaide  Sup.  6  per  oent.  Pref.         6         6  4fg  — 

Anglo-Arg.  Trams,  First  Pref.           f.J        6*  3  — 

do.                2nd  Pref.  . .        6J       6J  21  — 

do.               6  Deb.      ..6         6  62A  — 

Brazil  Tractions 4          4  62  +8 

Bombay  Electric  Pref 6         6  101  — 

British  Columbia  Elec.  Rly.  Pfce.    6         6  62*  — 

do.             do.           Preferred  —  Nil  i".h 

do.             do.           Deferred  —  Nil  37j  — 

do.              do.            Deb.           4J        41  62  — 

Mexico  Trams  6  per  cent.  Bonds     —  Nil  32* 

do.            6  per  cent.  Bonds     —  Nil  27* 

Mexican  Light  Common          . .        Nil  Nil  7*  —6 

do.             Pref Nil  Nil  15*  -2 

do.            1st  Bonds       . .        Nil    Nil  27J  -  6 

Manufacturing  Companies. 

Baboock  4  Wilcox         ....       14        16  2}J  — 

British  Aluminium  Ord.          ..         6         7  28  6  —1/6 

British  Insulated  Ord 16        174  111  — 

British  Westinghouse  Pref.     ..         7i       7J  2|  — 

Callenders 16        20  13  — 

do.        6  Pref 6         6  4J  — 

Castner-Kellner 20        22  Si  +  ft 

Edison  &  Swan,  £8  paid          . .      Nil       —  ft  — 

do.        do.     fully  paid      . .      Nil       —  lg  — 

do.       do.  4  per  cent.  Deb.        6         6  61*xd  — 

Electric  Construction  ....        6         7j  1ft  — 

Gen.  Elec.  Pref 6         6  9*  id  — 

do.        Ord 10       10  13J  — 

Henley 20        26  16  —  i 

do.      4*  Pref 4*.       4*.  4  — 

IndiaRubber      10       10  12fxd  — 

Telegraph  Con 20       20  38  — 

*  Dividends  paid  free  of  income-tax, 


6  10 
6  15 
«  13 


•6  14 
•6  14 

•6  12 
6  18 


6    6    9 

6  12     3 

7  6  10 

6  6    4 

7  13  10 
6  17    8 

6  6    7 
NU 
Nil 

8  2    8 

7  12 

6  3    1 

7  6  6 
7  13  10 
6  12     6 

'7  17  0 
•6    5    0 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
,  and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday.  January  3rd. 


CHEMICALS,   Ac. 


a  Acid,  Oxalic ..  perl 

a  Ammoniac  Sal        per  t 

a  Ammonia,  Muriate  {large  crystal)  ,, 

a  Bisulphide  of  Carbon      . .         . .  ,, 

a  Borax ,, 

a  Copper  Sulphate „ 

a  Potash,  Chlorate perl 

a        ,,        Perchlorate         ..        ..  ,, 

a  Shellac  per  c 

a  Sulphate  of  Magnesia      . .        . .  per  t 
a  Sulphur,  Sublimed  Flowers      . .  ,, 

a        „  Lump ,i 

a  Soda,  Chlorate        per  1 

a      ,.      Crystals         pert 

a  Sodium  Bichromate,  casks        ..  perl 


METALS.   &.C. 

c  Brass  (rolled  metal  2"  to  12'  basis)  per  lb. 

c      ,,      Tubes  (solid  drawn)          ..  ,, 

c      „     Wire,  basis , 

c  Copper  Tubes  (solid  drawn)       ..  „ 

g       ,,        Bars  (best  selected)       . .  per  ton 

g      „       Sheet          ,i 

g      ,,       Rod 

d      „        (Electrolytic)  Bars         . .  „ 

d      I,                 i,              Sheets     ..  „ 

d      ii                ii             Rods        ..  „ 

d      „                „             H.C.  Wire  per  lb. 

f  Ebonite  Rod ,, 

f       „       Sheet         i, 

n  German  Silver  Wire       ..        ..  ,, 

h  Gutta-percha,  fine ,, 

h  India-rubber,  Para  fine   . .        . .  „ 

i  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

/     ,,     Wire,  galv.  No.  8,  P.O.  qual.  „ 

g  Lead,  English  Pig ,, 

g  Mercury         per  bot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 

e      ,,                n            ii      medium  „ 

e      n                ii            ii      large  ..  „ 

d  Silicium  Bronze  Wire     . .        . .  per  lb. 

r  Steel,  Magnet,  in  bars      ..        ..  per  ton 

g  Tin,  Block  (English)        ..        ..  „ 

n    „     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


1/6 
£76 
£64 
£28 
£34 
£66 
2/6 
2/- 
142/- 
£16 
£19 
£16 


1/8*  to  1/9 
£175 
£175' 
£175 


Nom. 

£36 

£32  6 

£18  16 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14/-  &  up. 

1/11 


de*. 
drc. 
ae:. 
dec. 


Quotations  supplied  by — 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co 

i  Boiling  &  Lowe. 

/  Richard  Johnson  4  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons 

r  W.  F.  Dennis  &  Co. 


"America's     Electrical    Week."  —  From    information 

supplied  to  us  by  the  Society  for  Electrical  Development,  it  appears 
that  the  results  of  the  "  Electrical  Week  "  surpassed  those  of  the 
"  Electrical  Prosperity  Week  "  of  last  year.  The  flood-lighting  of 
the  statue  of  Liberty  opened  the  week  with  spectacular  effect,  and 
gained  universal  publicity,  but,  as  a  rule,  the  celebration  was  more 
of  an  educational  character  than  in  1915.  Some  of  the  methods 
adopted  for  exciting  public  interest  were  very  striking,  and  expense 
appears  to  have  been  a  minor  consideration.  At  Portland,  O..  a 
great  Christmas  tree,  100  ft.  high,  'blossomed  into  a  jewelleil  fire 
of  incandescence "  on  the  opening  night  of  the  week,  while 
electrical  genii  ran  up  and  down  the  streets  turning  on  festoons  of 
lights  which  illuminated  the  city's  shopping  sections.  Search  lights 
played  in  varied  colours  on  steam  curtains  sent  up  from  the  North- 
western Building.  At  Chicago.  111.,  many  of  the  city's  noted  elec- 
trical engineers  and  merchants  addressed  crowds  in  the  High 
Schools  ;  the  lectures  were  illustrated,  and  treated  of  various  topics 
of  electrical  interest. 

Coloured  slides  appeared  all  the  week  in  750  Chicago  motion 
picture  theatres.  One  thousand  delivery  wagons  carried  muslin 
signs.  Every  department  store  and  dealer  displayed  the  "  Aladdin  " 
poster,  and  1,'iOU  cars  on  the  surface  lines  carried  the  design.  The 
Commonwealth  Edison  Co.  distributed  $1,000  in  prizes  for  essays  to 
Chicago  High  School  students  on  "The  Comforts  and  Conveniences 
of  Electricity  in  the  Home.''  Contractors  were  awarded  cash 
prizes  for  the  highest  total  of  contracts  for  wiring  old  and  new 
residences  under  a  co-operative  plan. 

At  46  towns  electrical  exhibitions  were  held,  and  hundreds  of 
thousands  of  booklets  and  other  advertising  matter  were  distributed 
by  post.  At  Pueblo,  Colo.,  the  Arkansas  Valley  Railway,  Light  and 
Power  Co.  held  an  electrical  show ;  novel  indoor  and  outdoor 
features  advertised  the  show,  one  of  the  street  features  being  a 
"  talking  lamp-post "  connected  with  a  phonograph  in  the  com- 
pany's office,  by  means  of  which  selections  from  grand  opera, 
political  speeches,  and  lectures  on  electricity  were  heard  by  crowds 
in  the  street.  Certainly  it  was  some  week.  A  special  article  in 
Leslie's  Illustrated  Weekly,  which  claims  to  be  read  in  420,000 
homes,  admirably  set  forth  the  advantages  of  electricity  in  house- 
keeping, with  the  aid  of  eloquent  illustrations,  and  the  Press 
generally  supported  the  campaign  with  enthusiasm. 
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SMALL  ELECTRIC  MOTORS. 


By  'BOOSTER." 


The  use  of  small  electric  motors  might,  in  the  opinion  of 
the  writer,  be  much  more  general  if  greater  endeavours 
were  made  to  demonstrate  to  householders,  shopkeepers, 
and  others  the  advantages  they  offer  in  connection  with  the 
operation  of  small  machines.  There  are,  for  instance, 
numerous  hairdressers  who  still  adhere  to.  a  manually- 
operated  wheel  for  working  their  machine  brushes,  whilst 
it  is  not  uncommon  to  find  gas  engines  and  other  primitive 
forms  of  motive  power .  employed  for  grinding  coffee  in 
large  grocers'  shops.  The  uses  to  which  small  electric 
motors  may  be  put  in  the  home  and  in  various  businesses 
are  innumerable,  and'  these  motors  provide  a  highly 
desirable,  convenient,  and  economical  method  of  performing 
many  operations  ordinarily  done  by  hand.  For  driving 
sewing  machines,  washing  machines  and  wringers,  coffee 
grinders,  meat  choppers,  .vacuum  cleaners,  and  other  house- 
hold appliances,  there  is  still  an  immense  field  for  the 
electric  motor.  What  is  wanted  to  acceleiate  this  branch 
'  of  the  industry  is  more  <•  vigorous  propaganda  on  the 
part  of  central  station  authorities.  Motor  manufacturers 
particularly  American  manufacturers,  have  developed  a 
large  variety  of  sizes  and  types  of  small  motors  to  meet  the 
requirements  of  various  devices  and  machines,  and  the 
varying  frequencies  and  voltages  met  with  on  ordinary 
commercial  circuits.  Thoroughly  reliable  motors  can 
be  obtained  for  all  outputs  and  all  ordinary  voltages 
down  to  about  3',T  H.P.,  and.  so  far  as  the  writer  can  see. 
there  is  no  very  logical  reason  while  these  small  motors 
should  not  be  employed  more  extensively  in  business 
establishments  and  in  the  home. 

In  the  middle-class  and  wealthy  residential  areas  every 
endeavour  ought  to  be  made  to  encourage  the  use  of  electric 
motive  power  :  for  although  fractional  horse-power  motors 
consume  little  current,  they  will,  if  connected  to  electric 
lighting  mains  in  large  numbers,  materially  increase  the 
day  luads. 

The  difficulties  involved  in  applying  small  motors  to 
household  appliances  are  not,  as  a  rule,  very  formidable, 
although  certain  points  must  be  observed.  In  some  cases, 
for  instance,  the  absence  of  noise  is  of  vital  importance,  and 
if  proper  precautions  are  not  taken  in  this  direction  small 
motor  applications  are  apt  to  fail  lamentably.  The  writer 
experienced,  some  time  back,  considerable  trouble  with  a 
small  motor,  owing  to  excessive  noise  which  emanated  from 
the  gearing  between  the  motor  and  the  driven  machine,  and 
it  would  appear  that  if  quiet  running  is  essential,  as,  for 
instance,  when  motors  are  used  for  chiving  talking  machines 
and  musical  instruments,  gearing  in  the  form  of  ordinary 
spur  wheels  should  be  avoided.  As  an  alternative  to  such 
gearing  a  belt,  chain,  or  friction  drive  may  be  used  ;  but,  of 
course,  where  speed  reduction  is  unnecessary,  the  motor  may 
be  directly  coupled  to  the  driven  machine,  preferably 
through  a  flexible  coupling.  Worm  gear  may  also  often  be 
used  with  advantage,  especially  where  the  required  speed 
reduction  is  large.  The  advantage  of  the  friction  drive, 
which  has  been  applied  with  success  to  moving  picture 
machines,  is  that  it  allows  of  speed  variation  without 
altering  the  speed  of  the  motor,  whilst  the  advantages 
of  a  chain  drive  over  a  belt  are  that  the  drive  in  the 
latter  case  is  positive,  and  large  speed  reductions  can  be 
obtained  with  a  comparatively  short  distance  between  the 
driving  sprockets.  Hence  the  method  of  driving  is 
determined,  not  only  by  the  question  of  noise,  but  also  by 
the  amount  of  space  available,  the  general  character  of  the 
machine  to  be  driven  and  the  ratio  of  the  reduction  desired. 
As  many  small  motor-driven  machines  are  connected  to  the 
circuit  only  for  short  intervals,  and  are  idle  the  greater  part 
of  the  time,  it  may  be  possible  to  use  a  very  small  inter- 
mittently rated  motor,  but  it  is  far  better,  if  immunity  from 
breakdown  is  desired,  to  employ  a  motor  that  will  work  the 
machine  continuously  at  full  load,  for  it  is  to  be  remembered 
that  in  private  houses  and  business  establishments  motors 
will,  as  a  rule,  be  left  to  the  mercy  of  people  who  are  not 
electricians  in  any  sense  of  the  word,  and  machines  are  apt 
to  be  left  running  for  indefinite  periods. 


On  direct-current  circuits  a  simple  shunt  motor  will  in 
many  cases  serve  quite  well,  although,  of  course,  when  the 
required  starting  torque  is  excessive,  use  may  have  to  be 
made  of  a  compound  motor.  Co-operation  between  the  makers 
of  household  appliances  and  manufacturing  electrical 
firms  would,  it  seems,  be  beneficial.  The  makers 
of  coffee-grinders  and  roasters,  meat-choppers,  washing 
and  wringing  machines,  and  other  machines  and  appli- 
ances of  a  kindred  nature  might  lie  approached  with 
advantage,  with  a  view  to  getting  them  to  adapt  their 
machines  to  the  electric  drive,  for  it  is  owing  in  no  -mall 
measure  to  the  co-operation  of  machine  tool  makers  and 
electrical  [manufacturers  that  electric  driving  has.  of  late 
years,  made  such  excellent  progress  in  engineering  work- 
shops. If  household  appliances  were  turned  out  complete 
with  electric  motors  in  the  same  way  as  machine  tools  and 
certain  other  contrivances,  the  effect  would,  in  all  probability, 
be  beneficial  to  central  station  engineers  ami  everyone  con- 
cerned. In  America  a  great  deal  more  has  been  done  in 
this  direction  than  has  been  done  here.  Motors  are  com- 
bined with  all  kinds  of  household  machines  and  appliances, 
with  the  result  that  all  that  has  to  be  done  when  they  are 
delivered,  is  to  connect  them  up  to  the  supply  circuit.  A 
machine  that  is  designed  to  be  worked  by  electricity  is.  us  a 
rule,  infinitely  better  than  one  that  is  fitted  with  a  motor 
as  an  after  thought.  Such  machines  are  usually  very 
compact,  for  the  motor  is  placed  in  the  best  possible  posi- 
tion, and  owing  to  the  accumulated  experience  of  the  firms 
that  supply  the  motors,  trouble  is  unlikely  to  arise.  Just 
as  an  engineer  who  is  in  the  habit  of  electrifying  factories 
can  determine  with  little  trouble  what  type  and  size  of 
motor  is  required  to-  drive  a  given  machine,  so  can  those 
who  are  accustomed  to  household  appliances  easily  pick  out 
a  motor  that  will,  under  given  conditions,  perform  the  work 
in  the  best  possible  manner. 

As  regards  the  special  features  that  small  motors  should 
possess,  lightness  is  not  infrequently  a  matter  not  to  be 
ignored,  for  many  small  motor-driven  machines  are  of  a 
portable  or  semi-portable  character.  Maximum  outpul 
with  minimum  space  is  another  desirable  feature. 

On  single-phase  alternating-current  circuits  two  distinct 
types  of  motors  may  be  used — the  so-called  split-phase 
induction  motor  and  the  series-commutator  motor  with 
laminated  poles.  On  an  alternating-current  circuit  an 
ordinary  shunt  motor  will  not,  of  course,  work.  The  series 
motor  develops  a  good  starting  torque,  and  is  used  very 
largely  for  working  small  electric  tools,  fans,  and  vacuum 
cleaners.  The  early  split-phase  induction  motors  developed 
a  very  poor  starting  torque,  and  not  infrequently  a  clutch 
was  fitted  which  allowed  the  rotor  to  run  idle  until  a  pre- 
determined speed  had  been  reached.  In  this  direction, 
however,  considerable  improvements  have  of  late  years  been 
made,  and  motors  are  now  built  by  American  manufacturers 
that  are  said  to  exert  at  starting  a  torque  equal  to 
the  full  load  torque.  Motors  with  clutches  are.  however, 
still  occasionally  used.  The  advantage  is,  of  course,  that 
the  machine  develops  a  maximum  starting  torque  with  a 
minimum  starting  current.  Motors  of  the  induction  type 
are  very  sensitive  to  variations  in  the  supply  pressure,  since 
the  torque  varies  approximately  as  the  square  of  the  applied 
pressure.  It  is.  therefore,  advisable  when  purchasing  small 
induction  motors  to  be  connected  to  ordinary  lighting 
circuits  to  select  a  machine  that  will  develop  the  maximum 
torque  likely  to  be  required  with  a  reduction  in  the  voltage 
of  10  or  15  per  cent. 

Perhaps  the  most  useful  service  to  which  small  electric 
motors  can  be  put  is  that  of  driving  small  tools — such  as 
drills,  grinders,  polishing  buffs,  and  so  forth  :  and  for  this 
class  of  service  a  series  motor  is.  as  already  indicated. 
usually  employed.  Although  the  electric  tool  industry  has 
made  remarkable  headway  within  recent  years,  these  tools 
have  not  as  yet  by  any  means  entirely  displaced  small  tools. 
such  as  drills.  &c,  worked  with  compressed  air.  Of  course. 
in  the  early  days,  small  electric  tools  were  rather  trouble- 
some, especially  those  made  abroad,  and  the  bad  reputation 
they  gained  is  not  to  be  wondered  at.  For  a  long  time 
past,  however,  excellent  portable  electric  tools  have  been 
made  in  this  country,  and  they  arc  now  used  in  many 
engineering  factories  and  shipyards.  There  arc  however, 
many  works  in  which  compressed  air  remains  in  vogue,  and 
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the  electrical  tool  industry  has  undoubtedly  still  to  be 
developed.  With  modern  portable  electric  tools  most 
electrical  engineers  arc  now  i|uiU'  familiar,  and  it  is 
unnecessary  to  describe  them.  It  will  suffice  to  say  that 
the  old  trouble  in  the  way  of  heating  has  been  overcome,  in 
a  large  measure,  by  fitting  a  fan  to  the  armature  shaft, 
which  ventilates  the  armature  windings.  As  the  motors  are 
series- wound,  the  speed  increases  considerably  when  the  tool 
is  removed  from  the  work,  with  the  result  thai  the  fan 
delivers  at  these  periods  a  large  volume  of  air.  For  many 
classes  of  work,  the  scheme  of  combining  the  motor  with 
the  tool  leaves  little  to  be  desired.  Since  aluminium 
can  be  used  in  the  construction  of  some  of  the 
mechanical  parts,  powerful  tools  can  lie  made  without 
undue  weight.  When  large  powers  are  required,  however, 
power  from  a  motor  can  he  transmitted  to  the  tool  through 
a  flexible  shaft.  The  motor  can  then,  of  course,  have  any- 
desired  capacity,  for  it  can  be  mounted  on  a  truck  to 
facilitate  its  removal  from  place  to  place.  The  weight 
of  the  motor  in  this  case  does  not  count.  Upon  the 
other  hand,  a  certain  amount  of  power  is  lost  in  the 
flexible  shaft,  hence  the  efficiency  of  the  unit  is  not  so  high 
as  when  the  tool  and  motor  are  combined.  But  when  a 
powerful  motor  is  required  for  drilling,  grinding,  or  other 
work,  the  flexible  shaft  arrangement  enables  such  a  motor 
to  be  employed. 

There  is,  it  seems,  a  considerable  field  for  portable 
electric  tools  and  small  motor  applications  in  garages  where 
motor-cars  are  cleaned  and  repaired.  For  inflating  tires, 
for  instance,  the  use  of  small  motor-driven  air  compressors 
might  be  encouraged.  Incidentally,  compressed  air  is  also 
useful  for  cleaning  upholstery.  For  heating  garages,  more- 
over, there  is  nothing  safer  or  cleaner  than  an  electric 
heater,  so  that  altogether  motor  garages  would  appear  to 
offer  excellent  opportunities  for  the  sale  of  electrical  energy. 
So  far.  the  majority  of  motor-car  repairers  in  this  country 
have  failed  to  recognise  the  ways  in  which  electricity  can 
be  used  in  their  business,  and  steps  ought  to  be  taken  to 
enlighten  them. 


Hk.  Tls.     Hk.  Tls.        Hk.  Tls. 


IMPORT     TRADE     OF     CHINA. 


The  Chinese  Imperial  Maritime  Customs  have  just  issued  a 
volume  giving  the  countries  of  origin  of  the  principal  imports 
into  China  during  1913-15.  The  following  figures,  showing  the 
value  of  imports  in  1914  and  1915  of  goods  of  interest  to  the 
electrical  engineering  industry,  have  been  extracted  from  this 
volume,  and  the  increases  and  decreases  shown.  It  is  to  be 
noted  that  the  average  value  of  the  Haikwan  Tael  in  1914  was 
'2s.  8|d.,  and  in  1915  was  2s.  7|d. 

Hk.  Tls. 


Machine  belting. — 

1914. 

L915. 

Ine. 

or  dec. 

From  Great  Britain 

144.000 

198,000 

+ 

54,000 

,,      Germany 

31,000 

—   ' 

— 

31,000 

,,      Belgium 

7,000 

— 

- 

7,000 

„      France 

500 

— 

— 

500 

,,      Russia    . 

16,000 

9,000 

- 

7,000 

,,      Japan 

57,000 

64,000 

+ 

7,000 

„      Other    countries 

30,500 

86,000 

- 

55,500 

Total         286,000*     357,000t  + 

*  Includes  8,000  Hk.  Tls.  re-exported, 
tlncludes  2,000  Hk.  Tls.  re-exported. 

Electrical  materials  and  fittings. — 


71,000 


From  Great   Britain 

736,000 

404,000 

_ 

1332, 000 

,,      Hong-Kong 

244,000 

260,000 

+ 

16,000 

,,      Germany 

735,000 

1,000 

— 

734,000 

,,      Belgium 

71,000 

8,000 

— 

63,000 

„      Italy 

30,000 

20,000 

— 

10,000 

,,      Japan 

...       688,000 

845,000 

+ 

157,000 

J(      United  States 

135,000 

2*5.(100 

+ 

150,000 

,,      Other  countries 

154,000 

262,000 

+ 

108,000 

Total 

...    2,793,000* 

2,n,s.-.,0(Ki 

708,000 

*  Includes  37 

,000  Hk.  Tls.  re-exported 

Asbestos. — 

From  Great  Britain 

24,000 

33,000 

+ 

9,000 

,,      Germany 

8,000 

— 

— 

8,000 

,,      Belgium 

16,000 

■ — 

— 

16,000 

,,      Russia 

16,000 

24,000 

+ 

8,000 

,,      Japan 

19,000 

16,000 

— 

3,000 

,,      Other  countries 

9,000 

8,000 

- 

1,000 

Aluminium,   manufactures  of; 

I  i reat    Britain 

,,      Germany         

,,      Belgium  

,,      Russia  

Japan  

,.      Other'  countries 

Total        

Copper  wire. — 
From  Great  Britain 

,,      Germany  

,,      Belgium-  

,,      Japan  

Other   countries 


Total        187,000*     138,000*  - 

*  Includes  about  5,000  Hk.  Tls.  re-exported. 
Copper,  bars,  rods,  sheets,  plates,  and  nails. — 


I9M. 

1915. 

Inc. 

or  dec. 

2,500 

1,000 

- 

1,500 

5,000 

— 

— 

5,000 

1,500 

— 

— 

1,500 

2.000 

1,000 

— 

1,000 

22,000 

7,000 

— 

15,000 

2,000 

— 

- 

.2,000 

35,000 

9,000 

- 

26,000 

7,000 

3,000 

_ 

4,000 

29,000 

— 

— 

29,000 

L.500 

— 

— 

1,500 

143,000 

123,000  ■ 

•  — 

20,000 

6,500 

12,000* 

+ 

5,500 

49,000 


Brom  Great  Britain 

12,000 

11,00(1 

- 

1,000 

,,      India 

3,000 

:;.mn 

— 

Germany 

4,000 

— 

— 

4,000 

,,      Belgium 

13,000 

— 

— 

13,000 

,,       Japan 

542,000 

81,000 

— 

461,000 

,,      Other    countries 

11,000 

585,000 

22,000 
117,000 

+ 

11,000 

Total 

468,000 

India-rubber  and  gutta-pe, 

'cha  manufact 

ares. — 

From  Great  Britain 

40,000 

31,000 

- 

9,00ft 

,.      Germany 

9,000 

— 

— 

9,000 

,,      France 

14,000 

21,000 

+ 

7,000 

.,      Russia 

186,000 

90,000 

— 

96,000 

,,      Japan 

47,000 

202,000 

+ 

155,000 

,,      Other  countries 

34,000 

41,000 

+ 

7,000 

Total        330,000*     385,000 

*  Includes  58,000  Hk.  Tls.  re-exported 
Telegraph  and  telephone   materials. — 
From  Hong-Kong  ...         97,000 

„      Great   Britain  ...         59,000 

„      Germany         224,000 

„      Belgium  56,000 

„      Japan  78,000 

,,      Other    countries       ...         53,000 


55,000' 


79,000 

18,000 

171,000 

+     112,000 

— 

-      224,000 

— 

56,000 

65,000 

13,000 

95,000 

+       42,000 

157,000 


Total        567,000*     410,000 

*  Includes  32,000  Hk.  Tls.  re-exported. 
Railway  carriages  and  wagons,  including  tram-cars. — 
From  Great  Britain           ..:       603,000       100,000     -      503,000 
„      Germany        75,000  75,000 


Belgium 

...     1,470,000 

10,000 

-  1,460,000 

Russia 

28,000 

13,000 

15,000 

United  States 

86;000 

172,000 

+       86,000 

Other   countries 

78,000 

335,000 

+     257,000 

Total       2,340,000*     630,000    -  1,710,000 

*  Includes  117.000  Hk.  Tls.  re-exported. 


NATIONAL    INSURANCE     (UNEMPLOYMENT) 
ACTS    1911    TO    1916. 


Unemployment  Insurance. 


Decisions  hi/  the   Umpire, 


Total 


92,000        81,000 


11,000 


Contributions  are  Payable  in  Respect  of  : — 

2,088  X.  All  workmen  engaged  wholly  or  mainly  in  sawmilling- 
or  machine  woodwork,  whether  in  connection  with  insured  or 
uninsured  trades  or  independently,  with  the  exception  of  those 
already  insurable  under  Part  II  of  the  National  Insurance  Act. 
1911.* 

187  £."  Workmen  engaged  in  the  installation  or  erection  of 
accumulators  in  buildings,  ships,  or  vehicles. 

(.This  involves  reconsideration  of  Decision  1,962  X.) 

Note. — Decision  1,962  states  that  the  Umpire  has  decided  that 
contributions  are  not  payable  in  respect  of  : — 

Workmen  described  as  out-door  erectors  and  engaged  wholly  or 
mainly  in  the  installation  of  accumulators. 

Contributions  are  not  Payable  in  Respect  op: — 

2,087.  Volunteer  workers  employed  on  munitions  work  in  their 
spare  time  and  engaged  for  less  than  the  normal  factory  hours  of 
the  place  where  they  work,  provided  that  they  are  : — 

1.  Free  to  come  and  go  or  stay  as  they  please. 

2.  Are  not  dependent  upon  earnings  at  munitions  work. 

3.  Are  not  badged  in  respect  of  the  munitions  work. 

*  The  term  "  sawmilling  and  machine  woodwork "  includes  the 
cross-cutting,  boring,  turning,  polishing,  or  sandpapering  of  wood 
by  power-driven  machinery. 
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COLONIAL    TELEGRAPHS   AND    TELEPHONES. 


By  E.  W.  WEIGHTMAN,  M.I.E.E. 


{Abstract  of  paper  read  before  the  Institution  of 

Electrical  Engineers.) 

(Continued  from  page  713.) 

Engineering. 

There   is  practically  no   overhouse  construction  in   any   of 

the.  Dominions  or  Colonies,   and  the  chief   difference   in  the 

construction  of  pole   lines   lie3  in  the   character  of  the    pole 

employed.     Where  timber  is  plentiful  and  there  are  no  local 

drawbacks  to  its  use,  wood  poles  are  the  rule,  but  where  it 

is  scarce   or  not   of  suitable   size  or   quality,   or  where  it  is 

liable  to  be  attacked  by  white  ants,  or  destroyed  by  grass  or 

bush  fires,  iron  poles  are  used. 

White  ants  abound  in  practically  all  the  tropical  Colonies, 
and  while  it  is  usual  in  such  countries  to  find  an  indigenous 
wood  which  is  more  or  less  immune  from  their  attacks,  like 
the  teak- wood  of  Burmab,  the  cedar  of  British  East  Africa, 
and  the  sneeze-wood  of  South  Africa,  it  is  not  always  suit- 
able for  use  as  telegraph  poles. 

There  are  two  types  of  tubular  iron  poles  with  cast-iron 
bases  and  wrought-iron  taper  upper  tubes  in  general  use  in 
the  Crown  Colonies.  The  advantage  in  the  tapering  top  is 
that  it  combines  strength  with  lightness.  The  taper  is  lap- 
welded  in  machines  specially  designed  for  the  purpose.  In 
the.  original  joint  the  space  between  the  tube  and  the  base 
was  filled  with  a  sulphur-oxide-of-iron  cement,  but  in  nearly 
all  poles  ordered  now  either  the  screw  ring  joint,  or  the  taper 
ring  joint  is  used.  The  author  prefers  the  latter  because  it 
fits  automatically,  and  it  eliminates  two 
items  from  the  stores  list,  namely,  the 
separate  screw  ring  and  the  screw-ring 
spanner. 

In  all  these  poles  the  cast-iron  base  is 
of  sufficient  length  to  keep  the  wrought- 
iron  tube  out  of  the  ground  when  the 
pole  is  planted  to  its  proper  depth.  The 
depth  of  the  socket  varies  from  6  in.  in 
a  20-ft.  pole  to  12  in.  in  a  30-ft.  pole. 
All  cast-iron  bases  were  originally 
made  without  the  wrought-iron  band 
which  is  now  shrunk  on  to  the  top  end 
of  the  base.  Before  the  band  was 
brought  into  use  it  was  a  common  thing 
for  a  base  to  split  at  the  socket  in  cold, 
gusty  weather,  but  the  band  entirely 
prevents   this. 

The  top  end  of  each  pole  is  bossed 
and  a  wrought-iron  lightning  rod  about 
18  in.  long  by  J  in.  diameter  is  usually 
driven  into  a  tapered  hole  in  _  the 
boss.  Sometimes,  however,  an  insu- 
lator spindle  is  screwed  in,  but  this  is  a 
practice  not  to  be  recommended.  Where 
lightning  storms  are  frequent  the  insu- 
lator runs  great  risk  of  being  struck, 
and  in  any  case  a  wire  running  along 
the  tops  of  poles  is  very  much  in  the 
way  of  the  lineman. 

One  type  of  pole  has  its  base  pointed, 
the  point  being  solid  for  about  5  in.,  so 
that  it  can  be  driven  into  the  ground  by 
means  of  a  special  rammer  which  is 
dropped  inside,  the  base.  A  wooden 
disk  about  2  in.  in  thickness  is  first 
put  into  the  base  to  take  the  impact 
of  the  blows  from  the  rammer  off 
the  cast  iron.  Where  the  ground  is 
at  all  sandy  or  marshy  a  ground  plate  can 
be  used.  It  is  slipped  over  the  bottom 
end  of  the  base  and  wedges  up  against  a  narrow  bead  on  the 
casting  about  12  in.  from  the  top.  This  pole  will  carry  a 
horizontal  load  of  about  80  lb.  at  a  point  12  in.  from  the  top. 
The  standard  type  of  pole  used  has  a  cylindrical  cast-iron 
(parallel)  base  with  square  flange  at  the  bottom  end  to  which 
a  buckled  base  plate  is  bolted. 

Poles  of  this  type  are  made  in  a  number  of  standard 
lengths  and  strengths.  Where  the  length  is  40  ft.  or  over, 
the  upper  part  is  made  in  two  or  more  sections.  The  cast- 
iron  bases  and  buckled  plates  are  usually  dipped  in  Angus 
Smith's  compound,  while  the  tubes  are  dipped  while  hot  in 
hot  linseed  oil.  A  factor  of  safety  of  2  based  on  a  wind 
pressure  of  17  lb.  per  square  foot  is  sufficient  for  these  poles 
iu  countries  where  there  are  no. snow  and  ice  accumulations 
to  be  taken  into  account.  Where  snow  and  ice  occur  a  factor 
of  safety  of  4  should  be  allowed. 

The  cast-iron  bases  used  in  South  Africa  have  circular 
flanges  at  their  bottom  ends,  with  four  strengthening  webs 
extending  from  the  flanges  about  18  in.  up  the  base.  This 
flange  is  of  larger  area  than  the  square  flange,  and  can  be 
used  without  a  base  plate  where  the  ground  is  sufficiently 
firm.  Fig.  1  shows  a  light  pole  specially  designed  for  South 
Africa.  It  is  used  on  farmers'  lines  and  carries  one  or  two 
pairs  of  wires  between  main  routes  and  the  homesteads.  _  It 
is  18  ft.  in  length  and  has  a  wedge  joint.    It  will  carry  wires 


having  a  total  lateral  stress  of  about  80  lb.,  12  in.  from  the 
top.  It  is  probably  the  lightest  and  cheapest  polo  used  m 
telephone  practice  anywhere.  The  upper  tube  is  high-grade 
steel  galvanised,  and  the  lower  section  is  cast  iron.  The  cap 
i3  of  cast-iron  and  the  lightning  rod  wrought-iron.  The 
bracket,  spindle,  and  insulator  used  with  this  pole  are  also 
shown  in  the  figure. 

There  is  a  parallel  pole  of  a  more  ornamental  type  which 
is  used  for  special  street  work  in  South  Africa.  There  is  no 
cast-iron  base  with  it,  but  it  is  protected  from  corrosion  at 
the  ground  line  by  means  of  a  sleeve  which  is  shrunk  on.  It 
is  26  ft.  in  length,  and  will  bear  a  maximum  load  of  about 
300  lb.  at  the  top  when  planted  4  ft.  in  the  ground.  Where 
poles  of  similar  type  have  been  planted  without  the  sleeve 
protection,  corrosion  has  often  taken  place  at  and  above  the 
ground  line.  This  has  been  prevented  by  the  use  of  cast-iron 
sleeves  made  in  two  longitudinal  half-sections  with  their  edges 
overlapping.  When  the  two  half-sections  are  screwed  to- 
gether they  have  a  neat  cylindrical  appearance.  The  small 
space  between  the  sleeve  and  the  pole  is  caulked  with  yarn 
and  red  lead  and  painted  over. 

In  some  of  the  Crown  Colonies  tubular  poles  of  the  type 
introduced  by  the  Indian  Government,  and  known  as  the 
Hamilton  pole  are  used.  These  consist  of  riveted  tubes  of 
steel  sheet  fitting  into  cast-iron  sockets  having  cast-iron  sole 
plates.  A  full-length  pole  is  about  58  ft.  out  of  the  ground, 
and  comprises  eight  sections,  each  8  ft.  long.  The  poles  taper 
fiom  about  12  in.  at  the  bottom  to  3  in.  at  the  top.  They 
are  jointed  together  by  the  upper  tube  in  each  case  being 
driven  over  the  next  lower  one,  and  each  joint  is  strengthened 
by  a  stiffening  hoop  shrunk  on.  Each  section  has  its  own 
cast-iron  socket  with  sole  plate,  which  is  known  by  the  letter 
corresponding  with  the  tube  it  fits.  The  sole  plate  screws  on 
to  the  socket.    The  top  of  the  pole  is  fitted  with  a  cast-iron 


pIG.   i. — Light   Pole  with   Double  Bracket,  Spindle,   and 

Insulator  (South  Africa). 
Fig.  2.— Combination  Bracket  with  Shoulder  Bolts  for 
Tubular  Iron  Pole. 
3.— Barrel  Insulator  with  Sling  (Australia). 


Fig. 


cap  with  lightning  rod,  which  is  driven  into  the  top  of  the 
tube.  The  above-ground  parts  are  always  galvanised,  while 
the  sockets  and  plates  are  dipped  in  Angus  Smith's  com- 
pound. 

The  number  of  poles  to  the  mile  varies  with  the  class  of 
line,  from  20  to  40  to  the  mile.  The  author  has  had  experi- 
ence of  spans  up  to  800  yds.  in  length  over  rivers  and  ravines 
standing  quite  satisfactorily  for  many  years.  Hard-drawn 
copper  wire  was  used  on  spans  up  to  300  yds.,  whilst  above 
that  length  bronze  was  used.  Copper  wire  can  be  fully  relied 
upon  for  long  spans  so  long  as  a  reasonable  factor  of  safety 
is  allowed.  In  a  country  where  snow  is  almost  unknown  this 
may  be  as  low  as  two,  but  it  should  include  full  allowance 
for  wind  pressure.  The  poles  are  specially  stayed,  double 
width  spacing  is  given  on  the  arms,  only  one  quality  and 
gauge  of  wire  is  erected,  every  care  being  taken  to  adjust  all 
the  wires  to  the  same  dip,  and  no  joints  are  made  in  the 
spans.  With  these  precautions  the  wires  all  swing  in  unison 
and  there  is  no  trouble. 

The  stays  used  throughout  these  countries  are  of  British 
Standard  types  with  tighteners  and  with  iron  anchor  plates, 
which  are  usually  tarred.  Where  the  stay  wire  is  fixed  to 
an  iron  pole  it  is  made  off  over  a  special  clip.  It  is  bad 
practice  to  fix  it  over  an  ami  or  bracket,  as  is  often  done. 

Where  iron  poles  are  employed  near  the  sea  they  can  only 
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be  preserved  from  corrosion  by  being  frequently  painted  or 
tarred.  The  author  has  tried  every  kind  of  paint  for  this 
purpose,  but  he  found  none  to  stand  any  better  than  coal 
tar  applied  in  the  heated  state.  It  is  much  cheaper  than 
paint,  and  where  native  painters  do  the  work  the  waste 
which  is  inevitable  is  not  so  serious  a  loss. 

Discarded  railway  rails  are  used  at  certain  places,  the  rails 
being  set  with  the  web  of  the  rail  at  right  angles  to  the  direc- 
tion of  the  line.  Planted  the  other  way  about  they  are 
liable  to  bend  over  in  very  windy   weather. 

In  Canada  wood  poles  and  arms  obtained  from  timber 
grown  in  the  country  are  used  on  both  telegraph  and  tele- 
phone lines.  There  are  no  iron  or  reinforced  concrete  poles 
in  use.  The  poles  are  generally  of  cedar.  They  are  generally 
cut  to  an  apex  at  the  top,  the  apes  being  at  right  angles  to 
the  arm,  but  they  are  not  fitted  with  pole  roofs. 

The  practice  in  respect  of  the  providing  of  earth  wires  on 
poles  varies,  but  it  is  nowhere  the  rule  to  earth-wire  every 
pole. 

At  road  and  railway  crossings  poles  of  suitable  length  are 
used  to  give  clearances  of  16  ft.  over  roads  and  25  ft.  over 
railways  when  the  ultimate  lowest  cross-arm  has  been  fitted. 
A  clearance  of  3  ft.  is  allowed  either  over  or  under  when  the 
wires  of   another  administration  are   crossed. 

In  Australia  both  wood  and  iron  poles  are  used,  the  selec- 
tion depending  generally  upon  whether  or  not  dangers  from 
white  ants  or  bush  fires  have  to  be  met.  Several  types  of 
iron  poles  are  employed;  the  principal  being  the  Siemens 
taper  pole  with  cast-iron  base  and  screw  ring  joint.  For 
light  lines  the  Oppenheimer  iron  pole,  iron  tubing,  and  old 
railway  rails  are  also  used.  The  Oppenheimer  pole  has  a 
cast-iron  base  shaped  like  a  dart,  with  moderatelv  sharp  cut- 
ting edges,  which  permit  of  its  being  driven  into  "the  ground. 
In  the  upper  part  a  socket  is  formed  into  which  the  wrought- 
iron  tube  is  fixed  by  means  of  iron  wedges. 

All  the  wood  poles  used  are  obtained  from  trees  indigenous 
to  the  country.  In  districts  infested  with  white  ants  all  poles 
are  protected  from  their  attacks  by  the  application  of  a 
solution  of  arsenic  (1  lb.)  and  caustic  soda  (2  lb.)  dissolved  in 
one  gallon  of  water.  The  pole  is  well  coated  with  this  mix- 
ture by  means  of  a  long-handled  tar  brush  for  a  distance  of 
13.  in.  above  and  18  in.  below  the  ground-level.  The  solution 
is  given  a  few  hours  in  which  to  soak  into  the  timber,  when 
it  is  given  a  coating  of  coal  tar  composition  consisting  of  gas 
tar  (7  parts),  Stockholm  tar  (3  parts),  and  fresh-slaked  lime 
(3  parts).  The  ground  for  a  distance  of  1  ft.  around  the 
pole  is  well  sprinkled  with  the  exterminator,  and  this  is 
covered  with  9  in.  of  unpoisoned  earth.  Another  method  is 
to  bore  one  or  more  holes  with  a  f  in.  auger  in  a  downward 
direction  to  the  centre  of  the  pole,  and  to  fill  the  holes  with 
the  exterminator,  the  holes  afterwards  being  plugged  with 
hard  wood  plugs  which  are  gently  driven  in  and  then  cut 
off  flush   with  the  pole. 

The  minimum  height  from  the  ground  of  the  lowest  wires 
along  the  road  is  12  ft.,  and  at  the  road  crossings  18  ft  All 
wood  poles  are  provided  with  lightning  conductors  of  No  8 
galvanised  iron  wire  fixed  with  staples  2  ft.  apart,  The  top 
ot  each  pole  is  cut  to  an  apex,  which  is  placed  at  right  angles 
to  the  fine.  It  is  coated  with  coal-tar  composition  and  fitted 
with  a  galvanised  iron  roof  of  sufficient  size  to  project  2 in 
beyond  the  pole  on  all  sides. 

New  Zealand  has  a  greater  variety  of  tvpes  of  poles  than 
most  countries.  Poles  of  wood,  tubular  iron,  reinforced  con- 
crete, and  discarded  railway  rails  are  in  use.  The  wood  poles 
are  mainly  got  from  indigenous  trees.  There  are  no  white 
ants  inJsew  Zealand,  and  poles  are  but  rarelv  damaged  bv 
nres.     The  poles  are  not  earth-wired. 

Tubular  iron  and  steel  poles  have  come  more  into  use 
within  the  past  few  years  They  are  of  both  solid  drawn 
and  lap-welded  types  although  not  of  the  standard  taper 
pattern  so  much  employed  in  South  Africa  and  other  coun- 
tries. I  hey  are  used  m  the  larger  towns  for  telephone  ex- 
change distribution  purposes,  also  in  the  lighter  sizes  on 
some  light  country  hues,  where  it  is  advantageous  to  use 
them  owing  to  the  ease  with  which  they  can  be  transported 
and   handled  over  rough  country. 

The  reinforced  concrete  pole  used  is  of  solid  construction 
l;^Cr?SA"Sectl?n  ^,r\g  reJctangular-  When  erected  the  longest 
S  «f  ♦  Vo1!  ,ls.Plac<;?  at  »ebt  ^gles  to  the  line,  a  factor 
anployed  g  alIowed"    Hollo7  concrete  poles  are  not 

Poles  of  52-lb.  and  70-lb.  discarded  railwav  rails  are  largely 
used,  and  are  said  to  make  splendid  lines.  Where  extra 
strength  is  required,  as  at  angles,  two  rails  with  their  flanges 
bolted  together  are  often  used,  and  where  a  line  is  required 
to  be  .speciaHy  strong  every  fifth  pole  is  doubled  in  this  wav. 
roles  oi  this  type  have  been  used  for  a  great  manv  yearn 
and  are  so  favoured  that  they  would  be  in  general  use  but 
for  the  fact  that  they  are  not  available  in  the  quantities 
these      ies  castlnSs  are  made   to  attach   the  arms  to 

Pole  Fittings. 
There  are  many  types  of  iron  brackets  and  arms  available 
for  use    with   iron  poles,  and  South  Africa    mav  take   some 
credit   for  having  helped   to-  evolve  a   number  of  useful  im- 
provements to  these  fittings. 

The  bracket  shown  in  fig.  1,  p.  25,  is  of  malleable  cast  iron 
It  is  typical  of  many  other  patterns  which  vary  mainly  in  the 
size  ot   the  seat.     A  similar  bracket  is  made  for  four  wires 


For  one  wire  only  a  single  bracket  with  a  back  strap  is  used. 
On  this  bracket  there  is  a  small  projection  which  locks  the 
spindle  nut,  and  so  prevents  it  from  getting  loose  owing  to 
vibration. 

For  a  wood  arm  Jobson's  combination  bracket  is  a  useful 
fitting.  This  was  originally  made  with  straight  fixing  bolts, 
and  it  is  still  used  in  this  form  by  some  administrations.  In 
South  Africa  it  gave  much  trouble  owing  to  the  arm  shrinking 
in  dry  weather  and  causing  the  clamp  to  become  loose.  On 
angle  poles  this  often  allowed  the  arm  to  "cant,  and  even  to 
twist  right  round.  To  prevent  this,  and  to  enable  the  clamp 
to  be  tightened  up  on  the  pole  independently  of  the  arm,  the 
author's  old  chief  in  Natal,  the  late  Mr.  T.  T.  Hardaker, 
devised  the  shoulder  bolt  shown  in  fig.  2.  With  this  bracket 
the  clamp  is  first  tightened  up  against  the  shoulders  of  the 
fixing  bolts,  and  not  till  this  is  done  are  the  nuts  on  the  arms 
screwed  up.  This  improvement  made  the  Jobson  bracket  a 
thoroughly  reliable  one,  and  many  thousands  have  been  used 
in   South  Africa   and  elsewhere. 

With  the  introduction  of  the  tubular  iron  arm  by  the  Post 
Office  in  England  several  of  the  Colonies  quickly  took  it  up, 
and  with  some  of  these  it  is  now  the  standard  arm. 

Tubular  arms  are  made  of  different  diameters  and  thick- 
nesses of  iron,  but  the  sizes  most  commonlv  used  are  all 
1  11/16  in.  diameter  by  Nos.  7,  9,  and  12  S.W.G.  thick.  '  They 
are  always  galvanised.  Tests  show  that  the  No.  9  gauge  tube 
is  sufficiently   strong  for  all  practical  purposes. 

If  line  construction  is  good  the  maintenance  costs  will  be 
low,  and  the  great  advantage  of  freedom  from  faults  is 
gained.  Loss  of  time  to  telegraphists,  delays  to  telegrams, 
and  annoyance  to  subscribers  to  telephone  systems  which 
result  from  interruption  to  wires  are  reduced  to  a  minimum 
if  the  constructional  work  is  of  the  best.  Probably  in  no 
other  class  of  engineering  is  the  success  of  a  work  dependent 
upon  factors  of  such  low  values  mechanically  as  in  telegraph 
and  telephone  engineering.  A  telegraph  line  may  be  1,000 
n.iles  in  length,  and  its  good  working  depend  not  only  upon 
a  thin  wire  having  a  breaking  strain  of  500  or  600  lb.,  but 
even  more  so  upon  scores  of  little  joints  and  connections 
spread  over  its  entire  length.  Good  materials,  properly  stan- 
dardised for  the  different  classes  of  lines  and  work,  and  good 
workmanship  are  of  the  greatest  importance.  They  may  cost 
more  initially,  but  they  pay  in  the  end. 

Double-shed  white  porcelain  insulators  of  Post  Office  types 
ar  =  generally  used  in  these  Colonies  and  in  South  Africa. 
On  the  farmers'  lines  in  South  Africa  and  on  some  lines  in 
British  East  Africa  a  small  single-shed  porcelain  cup  is  used. 
It  is  quite  a  satisfactory  light  line  insulator  for  use  where 
the  climate  is  dry.  The  spindles  and  cupholders  used  with 
these  cups  are  generally  of  the  standard  types  adopted  by  the 
British  Engineering  Standards  Committee. 

Black  insulators  of  the  large  P.O.  pattern  made  from  a 
bituminous  composition  have  been  given  a  trial  in  several  of 
the  Colonies,  but  are  not  highly  spoken  of. 

Glass  insulators,  so  much  used  in  the  United  States  and 
Canada,  w-here  the  climate  is  dry.  are  not  used  to  any  extent 
in  the  Crown  Colonies,  and  not  at  all  in  South  Africa.  The 
inferior  insulation  of  glass  as  compared  with  .porcelain  has 
been  against  its  adoption.  Some  insulation  tests  of  porcelain 
and  glass  insulators  of  the  same  size  and  shape,  carried  out 
for  the  author  recently,  gave  an  average  of  50.000  megohms 
for  the  former  and  3, 500. for  the.  latter.  Glass  insulators  are 
much  affected  by  changes  of  temperature,  and  are  liable  to 
fly  to  pieces  even  when  these  changes  are  comparatively 
slow.  In  India,  where  glass  insulators  were  tried,  they  had 
to  be  abandoned  because  of  this  weakness.  Porcelain  insu- 
lators are  less  affected  by  temperature  changes.  They  are 
tougher,  and  when  used  in  the  standard  manner  on  screwed 
spindles  with  elastic  washers  of  felt  or  india-rubber  they  are 
quite  reliable.  Felt  washers  are  generally  used  to-day.  They 
are  cheaper  than  rubber  and  equally  efficient.  Where  porce- 
lain insulators  are  fixed  to  the  spindles  by  a  non-elastic  cement 
they  are  liable  to  be  shattered  during  rapid  changes  of  tem- 
perature. Porcelain  insulators  of  Continental  make  have  been 
used  in  some  of  the  Colonies,  but  they  are  extremely  brittle, 
and  it  is  no  uncommon  thing  for  the  internal  threads  to  be 
completely  broken  away  by  the  swaying  of  the  line  wire 
after  the  insulators  have  been  in  use  a  few  months.  The 
insulation  of  a  line  is  a  matter  of  the  first  importance.  The 
best  insulator  gives  the  best  service,  and  the  author  is  pre- 
pared to  say  that  no  insulators  made  are  to  be  compared 
either  for  insulation,  strength,  or  general  serviceableness 
with  the  British  Post  Office  standard  porcelain  types  as  made 
in  England.- 

In  Canada  both  porcelain  and  glass  insulators  are  used  on 
both  telegraph  and  telephone  lines;  but,  owing  to  the  won- 
derful dryness  of  the  climate,  glass  is  found  to  give  sufficient 
insulation  in  most  localities  and  is  largely  used,  mainly  in 
the  single-shed  form.  Where  high  insulation  is  required  on 
both  telephone  and  telegraph  circuits,  as  on  long-distance 
lines  and  in  wet  districts,  porcelain  is  used.  The  insulators 
are  usually  held  on  wood  pins,  screwed  with  a  large  thread 
to  take  a  corresponding  thread  in  the  insulator.  This  pin 
has  a  tapering  shank  which  fits  rigidly  into  the  hole  in  the 
arm.  In  some  cases  a  steel  pin  is  used  with  iron  washer  and 
nut  at  the  arm  end,  and  with  a  wood  thimble  on  the  top  end 
to  taie  the  insulator. 

In  Australia  wood  arms  and  single  iron  brackets  are  used 
on  both  wood  and  iron  poles. 
The  standard  insulators  used  are  of  porcelain  or  stoneware 
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of  double-shed  type  and  made  in  two  sizes.  They  are 
threaded  internally  and  are  usually  carried  on  wood  pins 
similarly  threaded,  although  iron  spindles  with  lead-screw 
tops  are  also  used.  The  wood  pins  are  made  to  fit  tightly 
into  the  wood  arms.  Where  there  is  a  possibility  of  the  wire 
lifting  the  pins  out  of  the  arm  or  bracket  a  piece  of  200-lb. 
galvanised  iron  wire  is  passed  through  a  hole  in  the  shank 
of  the  pin,  and  the  emds  are  twisted  together. 

The  "  cheaply  constructed  line  "  is  a  novel  feature  autho- 
rised by  the  Commonwealth  Department.  Such  a  line  is  only 
erected  when  the  cost  of  a  standard  pole  line  is  prohibitive, 
and  it  is  erected  on  trees,  saplings,  scantlings,  and  fences. 
Owing  to  the  low  efficiency  of  the  insulation  this  class  of  line 
is  used  almost  exclusively  for  local  telephone  services.  Where 
.saplings  are  used  they  must  not  be  less  than  12  ft.  long  and 
35  in.  in  diameter  at  the  top  end.  Scantlings  must  be  of  hard 
wood  not  less  than  2  in.  by  3  in.  in  section  and  10  ft.  long. 
Swan-neck  spindles  with  pattern  A  or  B  insulators  are  the 
standard  on  straight  sections  of  line.  Where  the  wire  is 
attached  to  a  tree  a  sling  insulator  as  illustrated  in -fig.  3  is 
used.  This  is  bound  to  the  tree  by  means  of  a  strand  of  four 
No.  14  gauge  galvanised  iron  wires  which  is  passed  through 
the  hole  in  the  barrel  insulator,  and  the  tension  on  the  wire 
is  always  in  such  a  direction  as  to  draw  the.  insulator  away 
from  the  tree.  Similar  slings  12  in.  in  length  are  used  on 
angle  "poles.  Where  the  wire  is  carried  on  fencing  posts 
barrel  insulators  of  the  same,  type  are  employed.  They  are 
fixed  with  spikes,  and  the  wire  is  taken  over  the  top  of  the 
insulator  and  bound  thereto. 

Tn  New  Zealand  the  insulators  used  are  of  standard  Post 
( lilice  white  porcelain  types,  the  large  size  on  heavy  lines 
and  the  small  size  on  exchange  distribution  work.  Iron  arms 
;""  >"*  OS®1-  (To  be  continued.) 


Discussion. 

Col.  A.  M.  J.  Ogilvie,  in  opening  the  discussion,  said  the 
paper  was  an  excellent  supplement  to  Mr.  Preece's  paper  on 
a  similar  subject,  and  covered  the  general  standard  practice 
of  a.  number  of  Colonies.  It  was  extraordinary  what  difficulty 
was  met  with  in  Colonial  telegraph  work,  in  keeping  abreast 
of  standard  practice  and  in  getting  the  best  equipment,  and 
this  revealed  a  weak  point  in  our  national  organisation,  which 
should  be  overcome  after  the  war.  Steps  were  being  taken 
in  this  country  before  the  war  to  secure  general  standardisa- 
tion, and  the  idea  should  be  extended  to  include  the  Colonies 
after  the  war. 

Mr.  Llewellyn  Preece  said  the  paper  told  of  practice 
throughout  the  world,  and  it  would  be  welcomed  by  colonial 
engineers  as  an  assistance  in  overcoming  their  difficulties. 
The  most  important  section,  he  thought,  was  on  administra- 
tion ;  engineers  were  not  often  interested  in  it,  but  it  was 
most  important  that  they  should  study  it.  The  engineer, 
purely,  was  of  little  use  in  the  higher  positions,  which  be- 
came more  and  more  managerial.  The  New  Zealand  tele- 
phone department  in  the  early  days  used  to  char  the  butts 
of  the  poles,  but  in  one  case  a  contractor  forgot  to  do  this, 
and  ten  years  after,  investigation  showed  that  the  only  poles 
which  were  not  falling  down  were  those  which  were  un- 
changed, and  as  a  result  it  was  decided  to  abandon  the  prac- 
tice of  charring.  In  regard  to  pole  life,  an  instance  occurred 
to  him  of  poles  which  had  been  standing  38  years  being  found 
in  good  condition,  and  moved  for  use  again.  These  poles  had 
been  erected  only  six  weeks  after  they  were  growing,  and 
their  life  was  unprecedented   in   this  country. 

Mr.  P.  R.  McBerty  said  that  in  Western  Canada  and  New 
Zealand  telephonic  development  had  been  very  rapid ;  in  New 
Zealand  machine  switching  had  been  largely  adopted,  and  as 
a  result  of  the  extensive  progress  the  telephone  saturation  in 
the  Dominion  was  5  per  cent.,  and  in  individual  cities  it  was 
8  or  9  per  cent.  It  was  decided  to  adopt  automatic  switching 
in  1912,  and  contracts  had  been  entered  into  for  about  30,000 
lines.  These  developments  would  in  a  short  time  result  in 
one  area  having  the  largest  automatically-worked  system  in 
the  world.  A  reason  for  automatic  working  was  high  wages, 
but  the  main  purpose  in  view  was  the  improved  quality  of 
the  service — not  economy,  although  it  was  estimated  there 
would  be  from  25  to  50  per  cent,  saving. 

Sir  Wm.  Slingo  said  he  felt  exceedingly  proud  that  engi- 
neers the  world  over  could  fall  back  on  British  Post  Office 
practice.  In  this  country  there  had  been  poles  40  years  in 
one  position,  but  the  average  was  much  less,  as  most  poles 
were  removed  before  their  utility  ceased,  to  make  room  for 
larger  ones,  or  in  the  course  of  alterations.  The  question 
of  waiting  for  material  in  the  Colonies  would  not  arise  if  a 
reserve  stock  were  carried ;  in  this  country  the  P.O.  held  a 
large  stock  based  on  one  year's  consumption.  Not  many  iron 
poles  were  used  here,  as  they  were  not  necessary.  He  asked 
why  experiments  were  made  with  solid  as  against  tubular 
reinforced  concrete  poles. 

Mr.  E.  O.  Walker  asked  whether  aluminium  wire  was  used 
at  all ;  he  considered  iron  wire  preferable  to  copper  or  bronze 
in  tropical  conditions,  as  if  a  tree  fell  on  iron  wire  and 
brought  it  down,  it  was  still  possible  to  work  through  it. 

Mr.  A.  Mora  said  three  types  of  cable  joints  were  employed 
in  telephone  work  :  the  air  space  joint,  the  boiled-out  joint — 
which  was  not  a  solid  joint,  there  being  space  for  air  to  pass 
—and  the  solid  joint,  which  was  hermetically  sealed.  All 
engineers  were  agreed  about  the  latter;  it  was  usually  intro- 
duced at  the  end  of  an  air-space  cable  before  the  wires  spread 


out  at  the  exchange.  lie  thought  the  air-space  juint  had 
some  virtues;  in  crowded  city  streets  there  were  considerable 
risks  in  handling  the  boiled-out  joint,  though  it  might  be 
quite  safe  on  a  country  mad.  The  practice  m  desiccation  in 
this  country  was  to  apply  it  at  the  point  of  trouble;  origin- 
ally the  plant  was  installed  at  the  exchanges,  but  it  was 
found  not  to  have  a  very  efficient  range. 

Mr.  Crawter  could  not  understand  anyone  complaining 
about  the  complexity  of  an  ordinary  lighting  job,  when  fami- 
liar with  automatic  telephone  plant.  Colonial  enginei  is  were 
to  be  congratulated  on  the  life  of  their  storage  plant,  per 
sonally,  he  thought  it  better  to  charge  from  the  mains  than 
use  a  motor  generator  in  the  small  sizes. 

Mr.  0.  C.  F.  Monckton,  speaking  as  a  visitor  from  Fiji, 
thought  that  some  variation  might  be  required  in  standard 
methods  in  each  Colony  due  to  labour  and  climatic  conditions. 
As  regarded  delays  in  delivery  of  material,  in  Fiji  it  was  at 
least  a  year  before  it  was  received,  and  work  thought  out  in 
1912  was  finished  in  1914  or  1915.  They  had  separate  tele- 
graph and  telephone  departments.  Labour  was  expensive, 
and  hurricanes  were  frequent,  but  a  governing  factor  was  the 
poor  house  construction.  Iron-bark  poles  were  used,  and 
some  lasted  15  years;  in  narrow  streets  the  lines  were  carried 
on  iron  brackets  attached  to  balconies.  During  hurricanes, 
the  galvanised  roofs  were  often  blown  off,  and  in  their  Might 
would  cut  through  whole  groups  of  wires,  so  an  attempt  wai 
being  made  to  use  cable  instead  of  numerous  wires.  In  the 
country  tubular  metal  poles  were  used  instead  of  iron-bark 
poles,  being  lighter  to  transport.  It  was  found  that  no 
creepers  grew  up  the  square  iron-bark  poles,  but  if  a  stay 
were  put  up,  the  creepers  had  to  be  cleared  off  it  about  once 
a  month.  The  Siemens  vacuum  arrester  was  used  for  protec- 
tion against  lightning. 

Mr.  D.  H.  Kennedy  assumed  from  his  remarks  on  Canada 
that  the  author  commended  the  dry-core  joint ;  in  London 
they  had  some  doubt  as  to  the  boiled-out  joint.  The  cost  of 
desiccating  in  a  large  city  was  considerable  for  air-space 
joints. 

Mr.  W.  Aitken  believed  he  was  the  first  to  point  out  the 
need  of  a  leading-in  insulator,  but  it  seemed  that  with  two 
wires  on  the  same  insulator,  its  function  of  preventing  leak- 
age might  be  defeated.  He.  did  not  believe  in  giving  the 
telephone,  subscriber  anything  to  do  after  he  had  got  his 
connection,  and  he  thought  it  was  a  mistake  to  ask  him  to 
depress  a  key  when  he  had  finished,  as  was  the  practice  in 
some  cases.  The  American  train  dispatching  telephone  sys- 
tem in  a  modified  form  had,  he  thought,  been  adopted  in 
English  railway  practice,  but  not  for  train  dispatching. 

Mr.  Frank  Gill  said,  as  regarded  joints,  the  boiled-out  type 
was  far  ahead  of  the  dry  joint.  It  would  stand  more  bad 
usage  than  the  latter,  and  -did  not  develop  its  faults;  they 
could,  therefore,  do  without  expensive  drying-out  plant,  which 
was,  or  should  be,  idle  most  of  the  year. 

Major  A.  C.  Booth  expressed  surprise  at  the  use  of  the 
barrel  insulator  (in  Australia);  it  had  dropped  out  of  home 
practice.  All  the  systems  of  high-speed  apparatus  were  now 
in  competition,  and  it  was  very  interesting  to  hear  anything 
about  them ;  figures  as  regards  maintenance  ought  to  be 
available  now.  The  only  difference  between  the  Baudot 
system  in  use  in  Ceylon  and  home  practice  was  that  it  was 
worked  duplex. 

Mr.  H.  W.  Pendry  said  the  Baudot  system  in  Ceylon  just 
doubled  the  duty  which  was  originally  intended.  The  alphabet 
was  very  simple,  and  it  was  found  that  operators  began  to 
pick  it  up  in  a  few  hours,  and  became  skilled  in  three.months. 

Mr.  G.  F.  Mansbridge  thought  it  rather  hard  to  talk  about 
the  dilatoriness  of  the  manufacturer  in  forwarding  material. 
because  this  was  often  different  in  some  slight  detail  from  the 
usual  standard  article;  he  hoped  the  paper  would  lead  to 
some  better  understanding  of  the  conditions.  He  did  not 
consider  that  increased  power  would  help  the  Wheatstone 
apparatus,  which  was  driven  by  clockwork. 

Mr.  J.  E.  Kingsbury  also  drew  attention  to  the  manufac- 
turing side  and  the  demand  for  special  articles.  4c,  suggest 
ing  that  he  would  like  to  see  engineers  devote  attention  to 
seeing  what  special  modifications  could  be  made  to  in.ct 
the  required  conditions,  rather  than  that  they  should  agree 
to  accept  things  for  better  or  for  worse. 

Mr.  E.  T.  Williams  said  that  in  some  Eastern  Colonies  the 
typhoons  brought  down  the  best  constructed  lines,  lb'  bail 
found  that  lead-covered  wires  used  in  rooms,  where  the  wall- 
ran  with  moisture,  overcame  many  of  the  usual  troubles  in 
such  situations.  The  Chinese  stole  copper  or  bron: 
and  so  it  was  not  often  used  there.  In  North  China  then- 
was  intense  cold  and  much  humidity ;  the  wires  got  ver\ 
big  owing  to  the  frost,  and  this  was  worse  than  snow.  Be 
recollected  a  cable  laid  in  a  Chinese  harbour  which  was 
specially  designed  to  hold  the  largest  junk  which  dragged  n 
anchor. 

Lieut.  McArthur  said  the  functional  organisation  in  South 
Africa  had  been  found  very  successful  indeed.  He  was  afraid 
there  was  still  doubt  as  to  the  actual  protector  to  adopt  for 
lightning  protection,  but  so  far  the  carbon-vacuum  protectoi 
was  the  best  for  inside  use.  With  long-distance  lines  in 
South  Africa  it  was  found  that  they  could  have  too  much 
protection.  The  Germans  had  also  ador>ted  the  carbon- 
vacuum  protector  in  conjunction  with  other  apparatus  in 
Oerman    West  Africa. 

The  author,  owing  to  the  lateness  of  the  hour,  commented 
very  briefly  on  the  discussion. 


28 


THE    ELECTRICAL    REVIEW.    [Voi.80.   x, 


141,  Jakuary  :..   I  111  7, 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


I  NIl'ED  KINGDOM— FRANCE.— The  text  of  an  Agree- 
ment between  this  country  and  France,  respecting  trade  with 
Morocco  and  Egypt  in  transit  through  British  and  French 
Territories  in  Africa,  has  recently  been  published  by  the 
Foreign  Office.  Copies  of  the  Agreement  (Treaty  Series  No.  7 
of  1916)  can  be  obtained  price  id.  (post  free  Id.)  from  H.M. 
Stationery  Office,  Imperial  House,  Kingsway,  W.C. 

FRANCE. — A  recent  Presidential  Decree  provides  that,  as 
from  January  1st,  importers  of  goods  produced  in  or  exported 
from  foreign  counties  must  state  in  their  Customs  declara- 
tions the  names  and  addresses  of  the  persons  for  whom  the 
goods  are  intended,  and  must  indicate  whether  the  goods  are 
or  are  not  destined  for  Government  supplies,  or  work  on 
account  of  the  State.  The  Customs  Authorities  may  demand 
the  production  of  the  waybills,  shipping  documents,  invoices, 
&c,  to  check  the  accuracy  of  the  statements  made. 

SWEDEN. — The  exportation  of  sal  ammoniac  has  been 
prohibited  as  from  December  1st,  and  of  lead  packings  as 
from  December  9th. 

ARGENTINA. — The  procedure  to  be  adopted  in  the  case  of 
under-valuation  of  imported  goods  has  been  laid  down  by  a 
recent  Presidential  Decree,  which  provides  that  when  there 
are  presented  for  clearance  goods  which  are  not  covered  by 
any  heading  in  the  Valuation  Tariff,  and  on  which,  therefore, 
duty  is  leviable  on  the  declared  value,  such  goods  shall,  if  in 
the  opinion  of  the  Customs  Appraisers  the  declared  value  is 
less  than  the  real  value,  be  retained  by  the  Fiscal  Authorities, 
and  there  shall  be  paid  to  the  importer  the  declared  value 
of  the  goods  increased  by  10  per  cent. 

The  Decree  also  provides  that  in  the  case  of  goods  dutiable 
according  to  ths  declared  value,  the  Customs  authorities  are 
not  to  allow  any  application  for  direct  clearance  or  for  ware- 
housing to  go  forward  unless  the  consignees  of  the  goods 
make  a  signed  statement  at  the  foot  of  the  respective  docu- 
ments to  the  effect  that  they  agree  with  the  value  declared. 

A  long  over-due  improvement  in  the  conditions  under  which 
commercial  travellers  may  exercise  their  calling  in  Argentim 
is  foreshadowed  by  a  Bill  which  was  presented  to  Congress 
by  the  late  Government  of  the  Republic.  In  place  of  the  15 
separate  licences  which  are  at  present  required  in  order  to 
cover  the  whole  country,  the  Bill  proposes  the  use  of  a  single 
licence,  to  be  valid  for  one  year  from  the  date  of  issue.  If 
only  one  branch  of  trade  is  represented  the  licence  fee  will 
be  400  pesos  (£35),  with  an  addition  of  200  pesos  for  each 
additional  branch,  the  maximum  fee  payable  being  1,000  pesos 
(,£87  10s.),  which  will  entitle  the  holder  of  the  licence  to  do 
business  in  all  branches  of  trade. 

Provisions  are  also  included  in  the  Bill  to  the  effect  that 
samples,  sample  cases,  and  patterns  brought  from  abroad  may 
be  cleared  through  the  Custom  House  by  the  presentation  of 
a  written  application,  stating  complete  and  minute  details 
of  the  goods,  a  bond  being  given  for  the  value  of  the  duties, 
to  hold  good  for  30  days. 

PERU. — New  export  duties  on  rubber  exported  via  Madre 
de  Dios  and  Mollendo  are  imposed  by  a  recent  Presidential 
Decree,  as  follows:  — 

Rubbers  of  which  the  price  quoted  in  London 

fluctuates  between   25d.  and  36d.    per  lb.    '2  per  cent. 

Do.,  do.,  37d.  to  40d.  per  lb 4  per  cent. 

Do.,  do.,  49d.  or  more,  per  lb 6  per  cent. 

The  tax  is  to  be  assessed  on  70  per  cent,  of  the  value  of  the 
rubber  exported.  Ordinary  rubber  is  to  pay  duty  on  the 
same  scale,  with  a  reduction  of  30  per  cent.,  calculated  on 
the  70  per  cent,  paid  by  fine  rubbers. 

BRAZIL. — His  Majesty's  Minister  at  Rio  de  Janeiro  reports 
the  inclusion  in  the  Budget  Bill  for  1917  of  a  provision  to  the 
effect  that  a  fourth  copy  of  Consular  invoices  for  shipments 
of  merchandise  to  Brazil  is  to  be  made  out,  and  forwarded 
by  Brazilian  Consuls  to  the  Custom  House  of  the  port  of 
destination. 

MEXICO. — A  copy  of  the  official  edition  of  the  new  Mexican 
Customs  Tariff,  which  came  into  force  on  November  1st,  has 
been  received  at  the  Board  of  Trade.  Tnis  edition  comprises 
(1)  the  text  of  the  revised  Tariff,  (2)  General  Rules  for  its 
application,  (3)  Explanatory  Notes,  and  (4)  an  Index.  Parti- 
culars of  the  rates  of  duty  payable  on  electrical  goods  were 
given  in  the  Electrical  Review  of  November  17th.  These 
rates  are  correct  with  one  exception,  viz.,  the  duty  on  "  belts 
for  machinery,  of  rubber,  and  of  tarred  cotton  or  hemp," 
which  should  read  25  centavos  per  kilog.  gross  instead  of  20. 
The  duties  are  fixed  in  national  gold,  and  in  payment  thereof 
only  national  gold  or  American  dollars  will  be  accepted.  In 
cases  where  payment  is  made  in  American  currency,  the 
American  dollar  will  be  received  as  the  equivalent  of  two 
pesos  national  gold.  If  payment  is  made  in  Mexican  silver, 
the  Mexican  peso  will  be  received  at  its  par  value.  The 
smaller  silver  currency  will,  however,  be  received  at  the  rate 
of  90  centavos  for  each  peso  national  gold. 

A  complete  translation  of  the  General  Rules  for  the  appli- 
cation of  the  Tariff  appears  in  the  Board  of  Trade  Journal  for 
December  21st,  while  the  official  edition  of  the  Tariff  (in 
Spanish)  may  be  consulted  at  the  Department  of  Commercial 
Intelligence. 


NEW     PATENTS     APPLIED     FOR,      1916. 

(NOT    YET    PUBLISHED). 

Published    expressly    (or    this    journal    by    Messrs.    W.    P.    THOMPSON    4    Co., 
Electrical     Patent    Agents,    285,    High    Holborn,     London,     W.C,    and    at 

Liverpool   and    Bradford. 

18,113.     "  Galvanic  cells."     R.   Schuster.     December   18th. 

18.144.  "  Magnetos  with  fixed  armatures."  E.  C.  R.  Marks  (Soc.  Anon, 
des    Etablissements   L.    Bleriot).      December  18th. 

18.145.  "  Terminals  for  elect.-ic  wires."  Burney  &  Blackbcknf  and  E  M 
Cobb.     December   18th. 

18,158.     "  Electric'  landholders."      H.    Garde.      December    18th. 

18,160.  "  Arrangement  for  automatically  advancing  ignition  in  explosion 
engines."  Soc.  Anon,  pour  l'Eclairace  Elecirioues  des  Vehicui  e^.  Decem- 
ber  18th.      (France,  December   29th,  1915.) 

13,173.     "  Electric  telegraphs."     R.   M.  Savers.      December    19th. 

18,184.  "  Insulating,  &c,  slabs  or  units."  J.  Davies  &  W.  H.  Jones. 
December  19th. 

18.193.  "  Protective  devices  for  electric  circuits."  British  Thomson- 
Houston  Co.    (General    Electric  Co..   U.S.A.).     December  19th. 

18.194.  "  Ignition  magnetos  for  internal-combustion  engines."  Abincdon- 
Ecco,  Ltd.,   &   G.  B.  Bianco.     December  19th. 

18,208.     "  Dynamo-electric   machinery."        \.    H.   Nbuland.      December    19th. 

18,225.    "  Flash-lamp  shade."     H.   S.   Littlehales.     December  20th.  - 

18.238.  "  Combined  carton  and  shade  for  electric  incandescent  lamps." 
W.   G.  Newberry.     December  20th. 

18,255.  "  Electric  voltage  regulation."  B.  Davies  &  Eastern  Telegraph 
Co.     December  20th. 

18,257.  "Electric  switches  for  switchboards,  &c."  A.  H.  Midcley  &  C  A 
W.ndervell   &  Co.      December   20th. 

18,285.  "  Electrical  generator,  motor  or  motor  transformer."  E.  L.  Davies. 
December  21st. 

18,287.     "  Apparatus    for    electro-deposition     of     metals."  F.     R.     Tubbs. 

December  21st. 

18.300.  "  Automatic  telephone  systems.1'  Automatic  Telephone  Manufac- 
tuking    Co.      December  21st.     (U.S.A.,    December   31st,    1915.) 

18.301.  "  Protective  devices  for  electric  circuits."  British  Thomson-Hous- 
ton  Co.    (General   Electric  Co.,   U.S.A.).      December   21st. 

18,307.  "  Operating  electric  switches  from  a  distance."    A.  H.  Frances  and 

Telephos  Domestic  &  Street  Lighting   Co.     December  21st. 

18.323.  "  Manufacture  of  filaments  for  incandescent  electric  lamps."  West- 
inghouse  Metal   Filament    Lamp    Co.    (Westinghouse   Lamp   Co.).      December 

18.324.  "  Distribution  boards."  Soc.  Anon,  pour  l'Eclairace  Electrioue 
dss    Vehicules.      December  21st,   1916.      France,    January   21st.) 

18,341,     "  Electric    motor   mechanism."     G.   Jones.      December    21st. 

18,366,  18,367.  "  Hand-driven  portable  dvnamo-electric  machines."  A.  E. 
Angold  &  A.   H.    Railing.      December   22nd. 

18,374.  "  Electro-pneumatic  brakes  for  railway  vehicles."  E.  H.  Dewson. 
December   22nd       (U.S.A.,  June    1st.) 

18,381.  "Device  for  electrically  controlling .  helms  of  ships."  Fiat-San 
Gicegio  Soc.   Anon.     December  22nd.     (Italy,    December  22nd,   1915.) 

18.386.  "  Aerial  conductors."     G.    Plaisant.      December   22nd. 

18.387.  "  Dynamo-electric    machines."       G.    Plaisant.       December     22nd. 
18,389.     "  Safety    apparatus    for    preventing   increases  of    potential    in   electr'C 

installations."     E.    C   R.   Marks    (Uytborck).      December  22nd. 

18,398.  "  System  of  X-ray  tube  operation."  G.  R.  Hocan  &  H.  P.  Mac- 
Lagan.     December  22nd. 


18,411.  "  Method  of  operating  electrodes  for  searchlights."  E.  A.  Sferry. 
December   22nd.      (U.S.A.,    December   22nd,    1915.) 

IS, 423.  "  Current-saving  devices  for  electric  welding."  C.  Roulland. 
December    22nd. 


PUBLISHED     SPECIFICATIONS. 


1915. 

1-2,74'v  IHnamo-electkic  Machines.  H.  Chim.  (Cognate  application, 
3,192/16.)      September    6th. 

1-1,026.  Electro- magnetically-operated  Clutches,  particularly  applicable  to 
Reylkmng  Gear  for  Reciprocating  Machines.  Lancashire  Dvnamo  &  Motor 
Co.   and    W.    Hargreaves.      October   4th. 

1^,555.  Electric  Vacuum  Devices.  British  Thomson -Houston  Co.  (General 
Electric    Co.,   U.S.A.).      November    4th. 

16,992.  Electrical  Signalling  Systems  or  Annunciators,  chiefly  for 
hotels.      International   Electric  Co.    &   R.    G.    le  Noir.      December   2nd. 

1G.993.  Electric  Switches.  International  Electric  Co.  &  R.  G.  le  Noir. 
December  2nd. 

17,000.  Audible  Signal  Devices.  International  Electric  Co.  &  R.  G.  le 
Noir.      December   2nd. 

17.i-h2.  Displaying  Stands  or  Supports  for  various  articles.  International 
Electric  Co.  &   R.  G    le   Noir.     December  2nd. 

17,l-">5.     Electrical   Rotary  Converters.     G.  Schroeder.     December  6th.  . 

17,195.  Electro-magnetic  Switches.  British  Thomson-Houston  Co.  (Elec- 
tric Controller  &  Manufacturing  Co.,  U.S.A.).  December  7th.  (Addition  to 
30,534  n 

17,260.  Apparatus  for  Reversing  the  Polarity  of  Electric  Circuits  for 
Telegraphic  and  other  purposes.  A.  Orling  &  Orling's  Telegraph  Instru- 
ments  Syndicate,    Ltd.      December    8th. 

17,265.  Means  FOa  Effecting  Remote  Control  of  Apparatus  Driven  by 
Electric    Motors.     F.    A.    Pickett    &   Igranic   Electric    Co.      December   8th. 

J7.338.  Signalling  Instruments  based  upon  the  Action  of  a  Liquid 
Column  contained  in  a  Tube  of  Insulating  Material.  O.  Cornaz  &  C. 
Pcrrin-Mercier.      December    10th       (November    17th,    1915.) 

17,386.  Automatic  and  Semi-automatic  Telephone  Systems.  Relav  Auto- 
matic  Telephone  Co.,    Ltd.,    &    H.    J.   Herink.     December   11th. 

17,742.     Method   of  and    Means    for    Attaching   Fittings    to   Sheet   Metal 
on  other  Sheet  or  Strip  Material,  applicable  also  for  Reinforcing.  Finish- 
ing, or   Insulating   the  Marginal    Edges   of    Holes  or   Apertures 
Mltu     r.R    other    Sheet   Materials.     O.  Wickham.     December   18th. 
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The   numbers    in    brackets   are    those  under    which    the    specification    will    be 
printed    and    abridged,    and    all    subsequent    proceedings    will    be    taken. 
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PREFERENCE     FOR    BRITISH 
MANUFACTURES. 

For  many  years  past  we  have  advocated  the  meting 
out  of  preferential  treatment  to  British  manufac- 
tures by  our  authorities  who  have  the  spending  of 
public  money.  Not  only  have  we  urged  it  in  respect 
ot  municipal  councils,  whose  contract  proceedings 
the  Law  requires  to  be  conducted  without  secrecy, 
but  we  have  also  emphasised  the  need  for  greater 
patriotism  on  the  part  of  those  having  the  specify- 
ing and  ordering  of  plant  and  equipment  for  rail- 
way works,  collieries,  docks  and  harbours,  &c, 
whose  proceedings  are  not  so  openly  conducted,  the 
matter  resting  between  engineers  and  directors,  who 
have  been  presumed  to  act  with  a  single  eye  to  the 
dividend  interests  of  shareholders.  It  may  have  hap- 
pened that  personal  predilections  have  been  allowed 
to  come  into  play,  or  that  there  has  been  an  over-zeal 
for  an  initial  economy  in  capital  outlay  at  the  expense 
of  subsequent  efficiency.  Cases  can  be  recalled 
where  contracts  have  been  placed  abroad  by  engi- 
neers whose  sympathies  were  not  suspected  of  being 
particularly  pro-British;  others  will  be  remembered 
where  the  fact  that  a  special  design  or  type  of  plant 
had  not  hitherto  been  made  in  British  works  settled 
the  fate  of  contracts  because  the  specifying  engineer 
or  his  authority  was  not  inclined  to  "  run  risks  " 
o<-  to  give  British  firms  an  opportunity  to  launch 
out  in  a  new  direction.  There  is  little  room  for  ques- 
tion now  that  by  such  action  we  were  sometimes, 
as  an  industry,  the  long  losers,  and  were  deprived 
of  opportunities  which  might  have  led  to  consider- 
able technical  developments.  There  was,  however, 
no  restraint  imposed,  either  by  law  or  by  general 
patriotic  policy,  which  required  engineers,  directors, 
or  municipal  councillors  to  put  patriotism  before 
seriously-expected  economies  or  profits,  but  the 
imposition  of  Trade-Union  labour  conditions  here, 
and  their  absence  in  foreign  factories,  ought  to  have 
been  more  fairly  considered  in  making  comparisons. 
It  was  not  only  here,  in  the  British  Isles,  that  these 
-things  happened,  but  in  some  of  our  Colonial  pos- 
sessions and  dependencies  orders  were  sent  from 
British  territory  to  foreign  manufacturers,  partly 
because  the  engineers  responsible  either  for  the  in- 
stallation or  for  the  running  of  such  enterprises 
were  of  other  nationalities.  Perhaps  one  other 
factor,  concerning  which  more  has  been  heard  in 
war-time  than  in  the  days  of  Teutonic  peaceful 
penetration,  was  the  readiness  with  which  British 
purchasers  allowed  themselves  to  be  feted  as  depu- 
tations to  the  land  of  Electrical  Trusts.  We  are  un- 
able to  sav  how  far  this  factor  seriously  decided  tlu 
course  of  business,  but  we  used  to  hear  things  said 
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and  we  read  many  an  interesting  Council  Chamber 
discussion,  concerning  old-time  deputations.  We 
spent  too  much  time  visiting  countries  which  manu- 
factured, and  too  little  in  visiting  the  purchasing 
markets  of  the  world. 

The  above,  however,  are  things  of  the  past.     The 
future  will  not,  we  trust,  find  history  repeating  itself 
in  any  of  these  respects.     We  are'  in  the  main  all 
agreed   that,    whatever    may   happen    to    Germanv, 
British  support  of  British  electrical  and  engineering 
industries  will  be  one  of  the  first  essentials  hence- 
forth.    It  is  as  obvious  as  anything  well  can  be  that 
there  will   have   to   be   safeguards  of  various  kinds 
introduced    for    the    protection    of    our    industries 
against  any  of  the  old  kind  of  Teutonic  aggressive- 
ness, and  we  shall  have  to  be  alert  for  the  detection 
of  new  devices  having  the  same  end  in  view  by  more 
circuitous  routes.    Some  of  these  safeguards  are  the 
subject   of  deliberations  to-day   in  the   meetings  of 
Government  Committees,  and  after  all  that  we'have 
said  there  is   little  need  to  discuss  them  further  at 
this  juncture.     There  are,  however,  two  matters,  on 
which  we  have  written  much  at  different  times,  to 
which  we  feel  drawn  to  refer  again  just  now.    One 
is  that  old   question  of  Trade-Union   conditions   of 
contract    imposed    by    municipal    corporations    and 
some  other  authorities.     In  this  matter  we  venture 
to   hope    for  useful    influence    to   be    brought    into 
the  scale  by  Labour  which,   owing  to  the  war,  has 
gained  a  new  insight  into  the  problems  of  industry, 
and  especially   into  the   effects   of   foreign  competi- 
tion.     To   us,    one   of    the    most   manifestly    unfair 
features   of  municipal  contracting  in  days  gone   by 
has  been  the  specifying  of  Trade-Union  hours  and 
rates  of  wages  for  tenderers,  and  permitting  foreign 
firms    to   compete   who    could    not   be   expected    to 
comply    with    such   conditions.       We    hardly   think 
that    even    municipal    corporations    themselves    will 
consent  to  the  imposition  of  such  inequalities  in  the 
future;    but   if   they  do    Labour  will  surely    lift  its 
voice  in  regard  to  a  public  policy  which  allows  work 
to  go  out  of  Britain  to  the  detriment  of  British  in- 
dustry and  British  workpeople. 

In  view  of  the  heavy  financial  burdens  that  we 
shall  have  to  bear  in  the  future,  it  will  be  important 
to  ensure  the  spending  of  all  public  moneys  in  such 
a  way  as  shall  best  conserve  the  interests  of  the 
British  Empire,  and,  so  far  as  these  expenditures 
arc  concerned,  it  would  almost  seem  desirable  that 
some  authority  or  other  should  be  set  up  whose  duty 
it  should  be  to  decide  whether  or  not  the  actual 
necessities  of  a  particular  situation  or  set  of  circum- 
stances required  the  placing  of  contracts  of  con- 
siderable value  abroad  in  certain  specified  countries. 
We  should  be  the  last  to  place  anything  in  the 
nature  of  restrictions  in  the  path  of  free  technical 
development,  but  we  have  at  times  been  too  free 
and  haphazard  in  some  of  our  doings,  and  must 
look  more  closely  after  our  own  and  allied  industrial 
interests  henceforth.  What,  as  an  industry,  we  may- 
have  to  guard  against,  if  we  are  to  earn'  with  us 
the  co-operation  of  the  public  authorities,  is  the 
temptation  to  raise  our  prices  to  such  an  extent  as 
to  play  into  enemy  hands.  This  note  of  warning 
was  sounded,  though  only,  perhaps,  parentheticallv, 
at  the  Mansion  House  engineering  meeting.  Wc 
are  sure  that  it  will  be  considered  judiciously  in 
conjunction  with  the  question  of  quality. 

The  efforts  which  are  being  made  to  induce  muni- 
cipal and  other  public  authorities  at  home  and 
throughout  the  Empire  to  register  their  determina- 
tion to  give  a  strong  preferential  treatment  to 
British  manufacturers,  should  be  of  real  benefit  to 
our  industries  when  war  pressure  is  removed.  The 
Trade  and  Industry  Committee^  of  the  Roval 
Colonial  Institute  has  rendered  excellent  service  in 
this  manner  of  late,  and  in  our  "  War  Items  "  to- 
day we  record  a  series  of  resolutions  which  have 
been  adopted  in  Natal.  Other  organisations  are 
also  at  work  with  the  object  of  establishing  a  verv 


sound  sentiment,  or,  shall  we  say,  of  focusing  or 
definitely  registering  an  already  existing  sentiment, 
in  favour  of  British  products.  If  we  can  secure  the 
goodwill  and  support  of  Labour  at  home,  and  pre- 
vent any  weakening  of  policy  among  purchasers  here 
as  municipal  councils  undergo  election  changes  from 
time  to  time,  and  if  we  can  be  assured  of  the  exist- 
ence of  a  healthy  demand  from  public  authorities 
throughout  other  parts  of  the  Empire,  we  shall  have 
good  reason  for  satisfaction  on  these  grounds  alone.- 
apart  from  whatever  other  safeguards  are  secured 
to  us  as  a  result  of  present  deliberations. 


Recently,  in  the  course  of  a  lec- 
Xottingham's     ture  on  the  subject  of  fuel  econ®mv. 
Electricity        delivered    by    Prof.    Armstrong    at 
Policy.  the  University  College,  Nottingham, 

the  lecturer  mentioned,  in  introduc- 
ing the  subject,  that  he  was  not  till  then  "  ajvare 
that  Nottingham  was  the  most  sinful  place  in  the 
Kingdom  so  far  as  its  fuel  and  power  policy  were 
concerned,"  and  went  on  to  comment  unfavourably 
011  the  city's  position  as  regards  electricity  supply. 
pointing  out  that  it  was  merely  "  an  accident  that  he 
lighted  on  Nottingham  as  a  crying  example  of  the 
need  of  reform,  and  especially  of  a  national  policy  " 
(i.e.,  in  regard  to  fuel  and  power). 

Although  it  is  quite  possible  that  the  Professor's 
remarks  were  only  intended  as  a  general  confirma- 
tion of  the  importance  of  his  subject,  they  incident 
ally  revived  a  controversy  of  long  standing,  locallv. 
as  to  the  judiciousness  or  otherwise  of  the  policv 
pursued  by  the  Corporation  Electricity  Department. 
Sir  John  Turney,  Chairman  of  the  Electricity  Com- 
mittee, interpreted  the  lecturer's  remarks  as  an 
attack  on  his  department,  and  replied  at  some  length 
in  the  Council,  while,  on  the  other  hand,  numerous 
correspondents  resident  both  locally  and  in  other 
parts  of  the  Kingdom,  have  supported  and  amplified 
Prof.  Armstrong's  statement. 

So  far  as  we  are  aware,  the  outstanding  feature 
of  the  city's  electrical  undertaking  is  the  regularity 
with  which  it  hands  a  substantial  surplus  over  for 
the  relief  of  the  rates;  this  in  itself  is  not  a  criterion 
of  successful  electricity  supply,  but,  rather,  of  astute 
profiteering  (and  possibly  electioneering).  In  any 
case,  it  is  a  reversal  of  what  we  had  supposed  to  be 
the  municipal  ideal,  i.e.,  to  supply  at  the  lowest  pos- 
sible price,  consistent  with  financial   stability. 

Whatever  may  be  the  policy  of  the  Committee  pre- 
sided over  by  Sir  John  Turney,  it  has  undoubtedly 
placed  Nottingham  at  a  disadvantage  in  regard  to 
modern  means  of  producing  electricity  in  bulk 
cheaply — which  is  the  necessity  of  modern  industry 
— as  compared  with  other  cities  of  similar  standing, 
and  if  we  can  trust  the  statements  made  in  the  local 
Press,  the  Corporation  is  even  now  reaping  the 
fruits  of  its  policy  in  the  number  of  firms  which  are 
apparently  installing  their  own  generating  plants. 
Needless  to  add,  the  multiplication  of  minor  gene- 
rating stations  is  distinctly  against  the  national 
interests,  however  it  may  be  regarded  bv  the 
City  Council.  It  is,  of  course,  not  easy  at  any  time, 
especially  for  an  outsider,  to  account  for  trie  atti- 
tude of  a  municipal  committee,  and  some  of  them 
have  been  known  to  favour  supplying  electricity  at 
a  loss,  ostensibly  because  of  the  indirect  advantages 
tj  the  town  revenues  resulting  from  the  attraction 
of  new,  and  development  of  existing,  industries:  no 
such  accusation  can  be  levelled  at  the  Nottingham 
Committee,  which  has  evidently  gone  to  the  other 
extreme,  much  to  the  disgust  and  disadvantage, 
judging   by   Press  comments,   of  local  power-users. 
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CABLE  JUNCTION  BOXES. 


Much  has  already  been  written  about  electric  cables,  but 
very  little  has  been  said  regarding  the  various  accessories 
used  in  connection  with  them,  which  are  of  vital  importance 
to  their  upkeep. 

The  heavy  first  cost  of  the  cables  should  on  no  account 
be.  overlooked  when  the  question  of  accessories  is  under 
consideration  ;  and  in  order  to  maintain  the  cable  net- 
work efficiently,  it  is  absolutely  essential  that  the  greatest 
care  should  be  taken  in  the  choice  of  suitable  accessories. 

There  are  several  manufacturers  of  repute  who  specialise 
in  cable  accessories,  and  engineers  should  have  little  or  no 
trouble  in  getting  their  demands  satisfied.  One  might  say, 
"  But  the  cost  ? "  In  reply,  it  is  only  necessary  to  refer 
to  the  ordinary  commodities  in  the  household.  I  am  sure 
the  majority  would  agree  that  it  does  not  pav  to  buy  cheap 
stuff. 

A  word  of  advice  here  would  be  in  place  :  Choose  a  good 
firm  of  high  standing,  and  keep  to  them  ;  they  will  get  to 
know  your  likes  and  dislikes,  just  as  your  tailor  does  your 
clothes.  Of  course,  it  is  up  to  you  to  see  that  you  don't 
get  overcharged.  The  real  object  of  this  article  is  to 
deal  on  a  small  scale  with  some  of  the  designs  already  in 
use,  and  with  which  the  writer  has  had  experience.  It  is 
the  small  details  that  make  up  the  complete  junction  and 
network  box  which  will  be  dealt  with,  and  not  complete 
boxes,  which  the  majority  of  those  interested  are  acquainted 
with. 

Owing  to  the  keen  competition  which  prevails,  the  users 
of  cable  accessories  often  accept  the  lowest  tender.  This 
may  turn  out  all  right  in  some  instances,  but  there  are 
cases,  and  not  a  few,  where  by  paying  a  little  extra  a  decided 
saving  can  be  effected  ;  this  point  is  very  often  discovered 
by  the  jointer  when  it  is  too  late  to  rectify  it. 

The  choice  of  accessories  requires  very  careful  considera- 
tion, and  care  should  be  taken  to  obtain  material  of  good 
quality,  design,  and  workmanship. 

General. — In  the  first  place,  junction  and  network  boxes 
should  not  be  skimped  in  design.  Ample  room  should 
be  provided  for  making  the  joints  of  the  cables,  anil  the  box 
should  be  of  such  dimensions  that  it  takes  the  necessary 
gear  comfortably. 

The  designer  should  put  himself  in  the  place  of  the 
jointer,  and  consider  if  he  could  joint  the  cables  up  properly, 
and,  in  the  case  of  a  network  box,  he  should  also  place 
himself  in  the  position  of  the  mains  engineer — that  is.  after 
the  box  has  been  connected  up  :  can  the  gear,  links,  or  fuses 
be  disconnected  easily  ? 

There  is  one  special  point  which  should  not  be  overlooked 
in  the  design  of  a  link-disconnecting  box,  and  that  is,  the 
connections  should  be  read  easily  when  the  links  are  in 
position.     It  should  be  possible  at  a  glance  to  tell  which 


Fig.  1. 


Fig.  2. 


is,  say,  positive,  negative,  or  neutral,  or,  in  the  case  of 
three-phase  work,  the  phases  A,  b,  and  c  should  each  have  a 
<li  stinctive  mark,  so  that  they  can  be  easily  recognised. 
^Fig.  1  illustrates  diagrammatically  a  four-way  discon- 
uecting-box  for  triple-concentric  cable  ;  it  will  be  observed 
that  "  like  poles  "  oan«be  easily  traced. 


Sweating  Sockets. — The  importance  of  sweating  cables 
into  cable  sockets  properly  cannot  be  over-estimated  ; 
the  following  incident  is  a  case  in  point.  Whilst  I  was 
engaged  upon  a  large  cable  contract,  I  had  occasion  t<> 
connect  up  some  extra  cables  into  an  existing  street  pillar. 
It  was  not  until  about  3  o'clock  in  the  morning  that  I 
could  go  along  with  my  men  to  this  pillar,  as  we  had  been 
working  all  night  on  other  points  of  the  system.  It  was 
mid-winter,  and  the  most  severe  experienced  for  many  years. 
In  order  to  support  these  additional  cables,  which,  by  tin- 
way,  were  very  small  ones,  I  "taped  "  them  temporarily  to 
one  of  the  larger  existing  cables,  about  ■•">  sq,  in.  area. 
Imagine  my  surprise  when  this  large  cable  came  out  of  its 
sweating  socket.  Upon  examination,  it  was  found  that  the 
end  of  the  cable  only  entered  the  socket  by  about  £  in., 
although  the  sweating  hole  was  about  3h  in.  to  4  in.  long. 
By  the  time  our  small  connections  were  made,  it  was  time 
for  the  "workman's  car  "  to  commence  running,  so  the 
best  we  could  do  for  the  time  being  was  to  bind  the  cable  to 
the  socket  temporarily  to  prevent  it  from  coming  out  again. 

About  noon  on  the  same  day  the  police  came  to  my  hotel 
with  a  report  to  the  effect  that  there  was  a  strong  smell  of 
gas  near  this  pillar.  I  immediately  went  to  the  spot,  and 
discovered  a  very  bad  leakage — so  bad,  in  fact,  that  when  I 
opened  the  door  it  flew  out  of  my  hand,  and  I  staggered 
back,  the  smell  being  so  strong. 

After  I  had  regained  my  composure,  I  came  to  the  con- 
clusion that  a  very  serious  explosion  had  been  averted  by 
the  timely  discovery  of  the  badly  sweated-in  cable.  There 
is  no  telling  what  might  be  the  outcome  of  bad  work  like 
this  ;  therefore,  my  advice  is  "  make  a  good  job  of  it," 
and  see  that  the  fittings  are  properly  tinned  before  applying 
the  cable. 

Design  of  Fittitigs.— -The  design  of  cable  fittings  is  a 
matter  which  requires  special  attention,  and  if  the  following 
remarks  are  of  no  value  to  the  cable  engineer  who  is 
fairly  advanced  in  his  work,  they  may  be  of  use  to  the 
designer  or  draughtsman. 

To  commence  with,  the  most  simple  form  of  connection 
is  one  single  cable  sweated  into  a  cable  socket,  or  one  cable 
connected  to  a  similar  cable  by  means  of  a  sleeve. 
Although  these  appear  very  simple,  there  are  important 
points  to  be  observed  in  the  design  of  the  same.  For  in- 
stance, the  sweating  length  for  each  cable  should  be  at  least 
one  and  a-half  times  to  twice  the  diameter  of  the  strand 
(some  engineers  insist  upon  even  three  or  four  times  the 
diameter) ;  also  in  order  to  make  a  sound  job  the  cross-section 
of  the  sleeve  should  be  so  designed  that  it  will  carry  the 
full  current  which  the  cable  is  carrying  (assumed  at  1,000 
amperes  per  sq.  in.)  at  800  amperes  per  sq.  in.  in  copper,  ami 


means  should  be  provided  for  pouring  in  the  solder.  See 
tigs.  _'  and  3.  A  good  supply  of  grub  screws  could  be  pro- 
vided to  make  a  good  job. 

A  "split"  sleeve  is  sometimes  preferred  to  the  above,  in 
which  case  the  same  remarks  apply.  The  screws  for  fixing 
the  two  halves  together  must  be  mechanically  strong.  Sec 
tig.  4, 

Another  type  of  sleeve  is  the  "  clamping  "  type.  See 
fig.  5.  This  is  different  to  the  "  split  "  type,  as  it  is  used 
for  clamping  the  cable  without  the  need  of  soldering. 
To  make  a  good  job  of  the  joint,  the  sleeve  must  lie 
drilled  with  a  packing-piece  placed  between  the  two  halves, 
say  about  ^  in.  thick,  the  size  of  the  drill  being  just  a 
shade  smaller  than  the  diameter  of  the  strand  of  the  cable. 
The  result  is  that  a  slightly  eccentric  hole  is  formed,  and 
a  good  grip  oil  the  strand  is  ensured.     The  same  remarks 
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regarding  carrying  capacity,  &c.,  apply  here  also,  with  the 
exception  that  with  this  type  of  fitting,  when  used  for 
mining  work,  the  total  length  should  be  equal  to  at  least, 
four  times  the  diameter  of  the  strand. 


With  clamp  fittings  of  the  above  description^  too  much 
reliance  is  often  placed  upon  the  soldering.  A  clamp  fitting 
is  a  '•  clamp  "  fitting,  and  it  should  be  bored  to  such  a 
diameter  that  when  the  two  parts  are  screwed  together 
the  faces  should  fit  properly,  and,  at  the  same  time,  the 
conductors  should  also  be  gripped  securely. 

Fig.  10  illustrates  what  is  termed  a  "  ring  clamp"  fitting, 
used  for  concentric  and  triple-eoneentrie  cables.  Although 
this  fitting  was  first  introduced  about  the  year  1899,  it 
takes  some  beating  for  making  a  good  mechanical  as  well 
as  electrical  connection. 

As  will  be  observed,  all  the  strands  are  clamped  on  to 
the  main  pillar  by  means  of  a  ring  fixed  with  set  screws. 
The  one  disadvantage  about  this  fitting  when  used  in  boxes 
is  that  it  takes  up  a  lot  of  room,  and,  consequently,  the  box 
has  to  be  made  much  larger  than  if  the  fittings  shown  in 
fig.  9  were  used. 

Another  type  of  fitting  for  concentric  cables,  and  one 
which  makes  a  really  good  job,  is  that  shown  in  tig  1 1,  and 
known  as  the  "  cone  "  type.     The  sketch  illustrates  a  fitting 


Fig.  9. 


The  middle  and  outer  conductors  of  concentric  and 
triple-concentric  cables  are  secured  to  fittings  in  various 
ways.  Figs.  6  and  7  illustrate  what  are  termed  "  binding  " 
fittings.  The  strands  are  bent  over  the  conical  projection, 
and  secured  by  means  of  binding  wire,  then  sweated.  One 
advantage  of  this  type  of  fitting  is  its  cheapness. 

Another  type  of  fitting  is  illustrated  in  fig.  8  ;  this  is 
termed  a  "  barrel "  or  "  eye  "  fitting.  The  outer  conductors 
are  sweated  to  the  inside  of  the  barrel.  Although  a  great 
number  are  used,  this  device  cannot  be  compared  to  the 
"  clamp  "  fitting,  fig.  9.  This  is,  perhaps,  the  best  of  all  for 
concentric  cables.  As  will  be  seen,  a  brass  sleeve  is  slipped 
between  the  insulation  and  the  outer  conductors,  then  the 


strands  are  clamped  round  the  sleeve  and  finally  sweated. 
This  fitting  is  specially  adapted  for  use  with  paper-insulated 
cables,  there  being  little  likelihood  of  damaging  the  paper 
during  the  process  of  sweating. 

The  length  of  clamp  -fittings,  as  shown   in   fig.  9,  for 
general  use,  is  a  point  which  is  sometimes  overlooked.    The 
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following  dimensions  are  suggested  for  clamp  fittings  which 
are  also  sweated  : — Length  of  fitting  =  d  x  "75,  and  for 
fittings  which  are  not  sweated  D  x  1,  where  D  =  the  bore. 


to  take  the  end  of  a  concentric  cable  ;  but,  of  course,  it  can 
be  designed  "  double  ended  "  to  make  a  straight-through 
connection,  or  three-way  if  desired.  This  type  of  fitting- 
can  also  be  used  for  a  single  cable  by  placing  some  of  the 
strands  in  the  hole  and  the  remainder  over  the  cone. 
(To  be  continued.) 


NEW     POLYPHASE     COMMUTATOR     MOTORS. 


Alternating-current  motors  for  driving  machine  tools  and  for 
similar  service  should  have  practically  the  same  characteristics  as 
the  adjustable-speed  shunt- wound  D.C.  motor.  The  features  which 
make  the  D.c.  motor  so  desirable  for  machine  tool  work  are  : — 

1 .  The  practical  constancy  of  its  speed  under  varying  loads. 

2.  The  simplicity  and  ease  with  which  the  speed  may  be  altered 
to  meet  requirements. 

3.  The  wide  range  over  which  such  adjustment  is  possible. 

The  first  of  these  is  also  characteristic  of  the  squirrel-cage  induc- 
tion motor,  which  in  its  simplest  form  is  essentially  a  single-speed 
machine.  It  can  be  designed  to  run  at  either  of  two  speeds,  one  of 
which  is  just  twice  the  other,  and,  by  providing  an  additional 
winding,  at  two  other  speeds  bearing  the  same  ratio  to  each  other. 
A  motor  of  this  kind  for  use  on  a  50-cycle  circuit,  for  example, 
might  have  windings  designed  for  synchronous  speeds  of  1,500, 
1,000,  7f>0  and  500  R.P.M.,  but  no  intermediate  speeds  would  be 
possible  without  considerable  and  complicated  additions  to  both 
motor  and  control  gear.  In  cases  where  it  is  desired  to  run  a 
machine  at  two,  three,  or  four  definite  speeds  bearing  a  simple 
ratio  to  each  other,  and  frequent  changes  from  one  6peed  to 
another  are  not  necessary,  this  type  of  motor  is  quite  satis- 
factory. Like  all  squirrel-cage  motors,  it  is  not  adapted  for 
starting  under  heavy  loads.  This  type  of  motor  has  been  exten- 
sively used  for  driving  small  machine  tools,  and  in  larger  sizes  for 
textile  printing  machines,  &c.  The  larger  sizes  are,  however, 
open  to  objection  on  account  of  the  occurrence  of  relatively 
heavy  current  rushes  when  a  change  is  made  from  one  speed  to  the 
next. 

The  normal  slip-ring  type  of  induction  motor  is  also  essentially 
a  single-speed  machine,  although  the  speed  can  be  varied  over  a 
wide  range  with  the  greatest  ease  by  introducing  and  regulating- 
suitable  resistances  in  the  rotor  circuit.  When  operated  near 
synchronism,  its  characteristics  are  similar  to  those  of  a  shunt- 
wound  D.c.  motor.  At  lower  speeds  they  partake  more  and  more 
of  those  of  heavily-compounded  and  series  motors,  and  the  plain 
slip-ring  motor  is,  therefore,  unsatisfactory  in  cases  where  it  is 
desirable  to  have  practical  constancy  of  speed  under  varying  load, 
such  as  is  obtained  with  the  adjustable-speed  shunt-wound  d.c. 
motor. 

Like  the  squirrel-cage  motor,  the  slip-ring  motor  can  be  designed 
to  run  steadily  at  either  of  two  speeds,  one  of  which  is  twice  the 
other,  but  this  generally  involves  the  use  of  three  additional  slip- 
rings  and  a  more  complicated  controller.  Such  a  motor  has  good 
starting  properties,  and  can  often  be  used  where  only  two  steady 
speeds  are  required.  As  in  the  case  of  the  squirrel-cage  motor, 
additional  windings  may  be  fitted  to  give  a  further  choice  of  steady 
running  speeds,  but  the  complication  and  cost  of  the  motor  and  its 
control  gear  then  become  excessive. 
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■  The  use  of  a  changeable  pole  squirrel-cage  motor  in  cascade  with 
a  slip-ring  motor  affords  a  means  of  obtaining  three  definite  running 
speeds,  the  ratios  of  which  will  depend  on  the  numbers  of  poles  in 
the  machines.  For  instance,  a  12-pole  slip-ring  motor  in  combi- 
nation with  a  squirrel-cage  motor  designed  for  four  and  eight 
poles  will  have  synchronous  speeds  of  500,  375,  and  300  r.p.ji. 
when  operated  on  a  50-cycle  circuit.  Combinations  of  this  kind 
are  generally  too  expensive  and  complicated  for  use  in  small 
sizes,  but  the  main  and  auxiliary  motor  may  be  combined  in  one 
machine  with  considerable  advantage.  This  has  been  done  under 
Hunt's  patents,  and  Cascade  motors  of  this  kind  are  on  the  market. 
They  are  subject  to  the  limitation  that  one  number  of  pairs  of  poles 
must  be  twice  the  other,  so  that   the   maximum   and   minimum 


ease  with  a  shunt-wound  D.c.  motor  it  it  co  dd   be  provided  with  la 

field  rheostat  having  an  infinite  number  of  steps.  '       _  ~.' 

When  the  brushes  are  adjusted  for  the  minimum  running'speeil, 
the  motor  may  be  started  by  switching  it  straight  on  to  the  supply 
system  :  under  these  conditions  the  starting  current  is  about  one 
and  a  half  times  the  normal  full-load  current,  and  the  starting 
torque  approximately  twice  the  normal  full-load  torque.  The 
starting  properties  of  this  motor  are.  therefore,  superior  to  those 
of  a  standard  slip-ring  machine,  and  there  is  the  advantage  that  a 
starting  rheostat  is  quite  unnecessary.  There  are  no  separate 
resistances  or  transformers,  and  the  motor  is  quite  self-contained, 
the  only  accessory  required  being  the  ordinary  switch  with  over- 
load and  low-voltage  release,  or  other  standard  protective  devices. 
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speeds  are  in  the  ratio  of  three  to  two.  These  machines  are 
generally  arranged  for  operation  at  the  minimum  speed  ;  inter- 
mediate speeds  can  only  be  obtained  by  the  use  of  regulating  resist- 
ances, as  in  the  case  of  the  ordinary  slip-ring'  motor,  and  therefore 
at  the  expense  of  constancy  of  speed  under  varying  load  and  with 
greatly  reduced  efficiency. 

Each  of  the  motors  and  combinations  described  above  has  its  own 
special  field  of  application,  but  none  has  the  same  operating 
features  as  the  adjustable-speed  D.c.  motor,  and  in  view  of  the  very 


The  efficiency  at  the  maximum  speed  is  slightly  lower  than  that 
of  a  standard  induction  motor,  but  at  the  minimum  speed  it  is 
much  higher  than  that  of  an  induction  motor  of  the  same  speed 
and  power. 

The  power  factor  is  uniformly  higher  than  that  of  an  induction 
motor,  and  at  the  maximum  speed  the  machine  will  even  draw  a 
slight  leading  current  over  a  wide  range  of  load. 

The  output  is  proportional  to  the  speed,  and  in  this  respect  alone 
the  new  motor  differs  from  the  adjustable-speed  D.c.  machine, 
which  is  only  capable  of  giving  the  same  output  over  its  whole 
speed  range. 

The  curves  in  figs.  1  and  2  show  the  results  obtained  by  brake 
tests  of  a  400-volt.  three-phase  motor  designed  for  an  output  of 
50  H.P.  at  540  R.P.M.,  and  for  speed  adjustment  down  to  180  r.p.ii. 
They  are  self-explanatory  and  quite  typical.  It  is  interesting  to 
note  that  with  its  armature  locked  and  an  input  of  110  amperes 
per  phase,  this  machine  exerted  a"  torque  of  1,020  lb.  ft.,  or 
more   than    twice   the    normal    full-load    torque    with    one    and 


Fig.  3.— 50-h.p.  B.T.H.  Motor,  540-180  r.p.m. 


Fig.  4.— 30-h.p.  B.T.H.  Motor.  720-240  R.P.M. 


general  distribution  of  electric  power  by  alternating-current 
systems  there  is  a  wide  field  for  an  A.c.  motor  with  the  same 
characteristics. 

To  meet  this  requirement,  the  British  Thomson-Houston  Co., 
Ltd.,  has  introduced  an  improved  type  of  commutator  motor  which 
can  be  built  for  pressures  up  to  GOO  volts  and  frequencies  up  to 
60  cycles.  Speed  adjustment  is  effected  by  moving  the  brushes  by 
means  of  a  large  hand  wheel,  and  may  therefore  be  carried  on  con- 
tinuously from  the  lowest  to  the  highest  speed,  as  would  be  the 


three-quarter  times  full-load  current.  The  motor  from  which 
these  results  were  obtained  is  shown  in  fig.  3.  from  which  it 
will  be  noted  that  the  brush  spacing  is  much  more  open  than 
is  usually  the  case  in  polyphase  commutating  motors.  The 
standard  number  of  brush  studs  for  motors  of  smaller  output 
than  50  b.h.p.  is  nine,  and  for  larger  motors  twelve,  and  these 
numbers  are  quite  independent  of  both  frequency  and  speed 
range. 

Standard  machines  are  designed  for  speed  adjustment  between 
maximum  and  minimum  speeds  having  a  ratio  of  three  to  one.  but 
this  range  may  be  increased  to  four  to  one  at  slight  extra  cost,  pro- 
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Tided  there  is  no  objection  to  the  standard  temperature  rise  being 
exceeded  at  the  lower  speeds.  Motors  for  use  on  25-cyele  circuits 
may  even  be  regulated  from  the  maximum  speed  right  down  to 
standstill. 

Fig.  4  shows  a  motor  designed  for  an  output  of  30  H.P.  at  720 
R.P.M.,  with  speed  adjustment  down  to  240  R.P.M.,  and  indicates 
the  method  of  securing  satisfactory  ventilation  at  the  lower  speed. 
Air  is  drawn  over  the  commutator  surface  and  through  the 
machine  in  an  axial  direction,  and  then  delivered  radially  through 
the  openings  in  the  end-shield  by  a  fan  of  large  diameter. 

These  motors  may  be  reversed  in  the  same  way  as  an  induction 
motor  ;  that  is.  by  interchanging  two  of  the  primary  leads.  Like 
the  induction  motor  and  the  D.c.  shunt-wound  motor,  this  motor 
acts  as  a  generator,  and  returns  energy  to  the  line  when  driven 
above  the  no-load  speed  for  which  it  happens  to  be  adjusted. 

Dynamic  braking  can  thus  be  carried  out  at  any  speed  within 
the  range  of  adjustment  for  which  a  motor  is  designed,  a  property 
which  makes  this  type  particularly  suitable  for  the  driving  of 
hoists  and  small  winding  gears. 


AMERICAN   ELECTRIC  COOKING    CONDITIONS. 


L\  a  recent  article  in  the  Electrical  Review  and  Western  Elec- 
trician, Mr.  H.  O.  Swoboda  gave  an  analysis  of  electric 
cooking  rates  and  conditions  in  the  States  and  Canada.  He 
pointed  out  that  the  use  of  nickel-chromium  alloy  had  solved 
the  difficulty  of  a  suitable  material  for  electric  heating  pur- 
poses. Another  difficulty  was  the  high  cost  of  electrical 
energy;  the  cost  was  not  in  many  cases  sufficiently  low  to 
warrant  a  rapid  introduction  of  the  art,  although  the  price 
was  steadily  falling,  and  in  many  cases  special  low  rates  for 
off-peak  loads  for  installations  with  electric  ranges  were  being 
offered. 

The  author  predicts  that  in  a  comparatively  short  time 
electrical  energy  will  be  offered  not  only  in  the  States,  but 
all  otfer  the  civilised  world  at  such  rates  that  electric  cooking 
can  be  universally  adopted,  and  mentions  that  in  England, 
in  quite  a  number  of  cities,  a  rate  equivalent  to  2  cents  per 
Kw.-hour  is  charged,  which  is  far  lower  than  those  in  the 
States,  which  range  from  3  to  6  cents  per  KW.-hour. 

The  author  goes  on  to  study  the  data  as  to  rates  for 
domestic  cooking  in  80  cities,  these  being  situated  in  28  dif- 
ferent States  in  the  U.S.  and  Canada;  most  of  these  rates 
are  not  more  than  three  years  old. 

Twenty-six  systems,  or  30.6  per  cent.,  apply  a  so-called 
room  schedule,  in  accordance  with  which  the  price  per  kw.- 
hour  is  reduced  after  a  certain  initial  quantity  at  a  high  price 
has  been  consumed.  This  quantity  varies  in  accordance  with 
the  number  of  active  rooms  in  the  residence.  In  some  in- 
stances the  number  of  the  square  feet  of  the  floor  space  is 
substituted  for  the  number  of  rooms. 

Twenty-four  systems,  or  28.3  per  cent.,  use  a  two,  or  multi- 
rate,  schedule.  As  in  the  preceding  rates,  the  price  per  KW.- 
hour  is  reduced  after  a  certain  initial  quantity  at  a  high 
price,  approximately  light  rate,  has  been  consumed.  In  this 
case,  however,  this  initial  quantity  is  the  same  for  all  con- 
sumers. Some  systems  make  only  one  reduction  in  price  per 
Kw.-hour;  others  make  two  or  more,  setting  for  each  step 
a  fixed  amount  of  current  consumption. 

Eighteen  systems,  or  21.2  per  cent.,  have  a  plain  KW.-hour 
schedule,  there  being  one  uniform  price  per  KW.-hour,  regard- 
less of  the  quantity  of  current  consumed  and  the  capacity 
(connected  load)  of  the  installation. 

Twelve  systems,  or  14.1  per  cent.,  charge  on  the  basis  of 
maximum  demand,  as  is  customary  for  practically  all  power 
service. 

Three  systems,  or  3.5  per  cent.,  apply  a  plain  Kw.-hour 
schedule,  the  same  as  the  other  18  systems  just  mentioned, 
but  in  addition  thereto  make  a  fixed  service  charge  per  month! 

Two  systems,  or  2.3  per  cent.,  also  apply  a  plain  KW.-hour 
schedule,  the  same  as  the  other  18  and  three  systems,  but  give 
a  discount,  which  increases  with  the  current  consumption. 

These  figures  clearly  show  that  the  room  and  two  or  multi- 
rate  schedules  are  the  most  favoured  methods  of  charging. 
In  these  cases  the  primary  rate  gives  a  high  return  for  a 
small  initial  amount  of  energy,  usuallv  equal  to  the  monthly 
demand  for  light  during  peak  load  hours,  so  that  the 
remainder,  representing  energy  consumed  during  off-peak 
load  hours,  can  be  sold  at  a  low  fate,  and  one  meter  only  is 
used  for  light  and  power. 

Sixty-one  per  cent,  of  the  systems  referred  to  allow  a  fixed 
prompt  payment  discount;  the  remainder  allow  none,  and 
three  of  them  provide  a  penalty  if  the  bill  is  not  paid  in  a 
certain  time.  Sixty  per  cent,  use  one  common  meter  for  all 
requirements. 

In  order  to  make  a  direct  cost  comparison,  the  unit  price 
oi  100,  '200,  and  500  kw. -hours  purchased  in  one  month  was 
worked  out.  The  lowest  charge  for  100  KW.-hours  is  between 
1.5  and  2  cents  per  KW.-hour;  the  lowest  charge  for  200 
and  500  kw. -hours  is  between  1  and  1.5  cents;  the  charge 
made  by  more  than  50  per  cent,  of  all  systems  lies  between 
3  and  6  cents  per  KW.-hour,  and  the  highest  charge  for  100 
KW.-hours  is  slightly  in  excess  of  10  cents.  The  highest 
charge  for  200  KW.-hours  lies  between   9  and  10  cents,   and 


the  highest  charge  for  509  kw. -hours  lies  between  7  and  8 
sents  per  KW.-honr. 

Of  all  the  systems  investigated,  10.6  per  cent,  charge  less 
than  3  cents  for  a  monthly  purchase  of  100  kw  .-hours,  65.9 
per  cent,  less  than  6  cents,  and  only  4.7  per  cent,  adhere  to 
the  customary  charge  of  10  cents  of  10  years  ago. 

One  of  the  other  factors  affecting  the  electric-cooking  rate 
is  the  influence  of  this  load  on  the  feeder  system,  through 
which  the  energy  is  delivered  to  the  consumer.  While  the 
maximum  demand  for  a  single  range  seems  to  be  between 
35  and  40  per  cent,  of  its  connected  load,  the  maximum 
demand  for  groups  of  ranges,  as  shown  in  the  first  three 
items  of  Table  I,  does  not  exceed  15  per  cent.  (14.6  per  cent.) 

Table   I. — Central    Station    Rates. — Connected   Load,   Maximum 
Demand,  and  Diversity-Factor  for  Domestic  Ranges. 


Name  of 
city  or  country. 

Salt  Lake  City.  Utah 
Great  Falls,  Mont. 
Worcester,  Mass. 
Anaconda.  Mont. 


Connected      Maximum 
No.  of  load,  demand,         Diversity 

households.       kw.  kw.  factor. 


77 

11-5 

15-0  % 

10 

13 -5 

123  % 

77 

13'5 

175% 

18-0 

60-0% 

550 

57-3  % 

54  0 
90*0 

io-Q  % 

37'5  % 

40'0 

430  % 

fiO'O 

30-9  % 

England 1  6'2  2'2t  36'6  % 

+  Maximum  demand  during  six  successive  days. 
+  1*75  kw.  are  light  and  heat. 

of  the  connected  load.  In  other  words,  the  diversity  factor 
is  about  1  to  7,  permitting  the  installation  of  seven  times  as 
many  ranges  on  a  feeder  system  as  the  connected  load  appar- 
ently would  permit.  In  fact,  it  is  even  considered  safe  (L.  A. 
Gale)  to  figure  on  a  ratio  of  1  to  10,  as  the  maximum  demand 
of  the  domestic-cooking  load  does  not  occur  at  the  time  of 
the  station  peak. 

Similar  conditions  exist  for  large  kitchens.  The  two  named 
first   in  Table  II,    and  supplying   regular  restaurant    service. 

Table  II. — Central   Station   Rates.— Connected    Load,   Maximum 
Demand,  and  Diversity-Factor  for  Large  Kitchens. 

Connected    Average         Maximum 
Place  of  load,         demand,  demand,         Diversity 

installation.  kw.  kw.  kw.  factor. 

Engineers'  Club.  Boston  30"0  — 

Quaker  Cafeteria.  Sacra- 
mento, Cal 96'2  — 

U.S.  battleship  Texas  : 

Officers'  galley  ...  120  2 7 '4 

Crew's  galley 240  21"2 

Siemens-Schuckert     Co.. 

Berlin,  Germany        ...        93         20—40 

North     German     Lloyd, 

Bremen.  Germany     ...  I'.H         40 — 60 

furnish  meals  at  all  hours  of  the  day  to  single  persons  or 
small  parties  at  short  notice,  and,  therefore,  must  have  a 
high  maximum  demand  as  well  as  a  high  diversity  factor 
(57.8  per  cent.,  or  1  to  1.75).  The  other  four  kitchens,  how- 
ever, supply  meals  only  at  fixed  hours  of  the  day  to  large 
groups  of  persons  at  one  time,  and  consequently  have  a  maxi- 
mum demand  and  diversity  factor  (37.7  per  cent.,  or  a  1  to 
2.6)  fully  one-third  smaller  than  the  other  two.  In  addition, 
therefore,  it  should  be  borne  in  mind  that  battleships,  as 
well  as  the  two  enterprises  named,  have  their  own  power 
houses,  which  when  the  help  ceases  to  work  for  the  purpose 
of  eating,  operate  with  a  minimum  load,  and,  therefore,  can 
supply  the  entire  cooking  energy  without  an  increase  in  the 
capacity  of  the  plants. 

In  the  second  portion  of  the  article,  Mr.  Swoboda  turns  to 
the  more  difficult  part  of  his  subject — that  of  establishing  cost 
data  of  actual  cooking  operations. 

The  difficulties  met  with  are  worth  recording,  in  view  of 
the  frequency  with  which  such  data  is  tendered  in  papers 
and  discussions. 

He  points  out  that  some  reports  state  the  energy  for  heat- 
ing food  only,  securing  hot  water  and  steam  from  another 
source;  others  include  all  this,  and  in  one  instance  the  heat- 
ing of  the  water  for  washing  dishes  is  recorded.  The  type 
of  equipment  is  often  not  stated,  although  efficiencies  vary 
considerably  Sometimes  energy  registered  by  the  meter  is 
used  for  other  purposes  and  not-  indicated ;  also  savings  in 
food  and  labour,  and  maintenance  of  equipment  are  rarely 
mentioned. 

It  is  assumed  that  each  country  has  developed  a  standard 
practice  of  its  own.  In  the  States  and  Canada  hot  water 
is  supplied  to  the  kitchen  from  the  general  system  of  the 
building ;  steam  also  is  often  available  in  factories  for  certain 
cooking  purposes,  and  the  electric  equipment  consists  of  a 
baking  and  roasting  range,  though  with  a  single-meter  sys- 
tem  probably  other  domestic  uses  are  also  included. 

The  author,  evidently  judging  by  the  English  trial  data 
which  he  publishes,  concludes  that  it  is  customary  to  heat 
the  water  by  special  coke  boilers — which  is,  of  course,  very 
far  from  being  true  as  regards  the  average  English  con- 
sumer, who  will  probably  continue  for  some  years  to  use  the 
existing  coal  range  for  heatinc  bath  water  when  required, 
and  use  the  _  electric  boiling  ring,  just  as  he  now  uses  the 
gas  boiling  ring,  for  minor  requirements. 

Mr.  Swoboda  falls  into  the  further  error  (if  our  interprets. 
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tion  of  his  remarks  is  correct)  of  assuming  that  it  is  the 
usual  English  practice  to  give  special  cooking  rates  and 
install  special,  meters  for  cooking,  thus  eliminating  the  use 
of  energy  for  other  purposes. 

While  this  is  certainly  true  as  regards  the  two  or  three 
individual  returns  recorded  by  him  of  English  tests,  yet  the 
fact  remains  that  the  majority  of  the  progressive  electric 
cooking  centres  in  this  country  have  adopted  a  domestic  or 
'single  meter  for  all  domestii  purposes  tariff;  the  move 
ment  having  received  it-  impetus  from  it..-  favourable  results 
gbtained  by  the  Bo-called  "Norwich  tariff,"  which  was  put 
into  use  nearly  In  years  ago,  long  before  the  Americans  had 
made  any  move  in  this   direction. 

Germany,  according  to  Mr.  Swoboda,  has  adopted  the 
system  of  individually  heated  cooking  vessels  to  a  consider- 
able extent,  and  heats   the  water   electrically. 

Judging  by  the  conditions,  it  it  assuj 1  that  the  German 

reports  cover  only  two  hot  meals  per  day.  as  against  three 
in  England  and  America. 

The  data  covers  a  period  of  eight  years,  and  the  author 
deduces  that  in  the  United  States  and  Canada  1  KW.-hour 
per  day,  or  .33  KW.-hour  per  meal,  are  required;  in  England 
1.36  KW.-hour  per  day.  or  .41  KW.-hour  per  meal,  and  in 
Germany  .76  KW.-hour  per  day,  or  .38  KW.-hour  per  meal. 

The  German  figures  include  water  heating,  and  correcting 
for  this  the  cooking  figure  becomes  .20  KW.-hour  per  person 
per  meal,  which  low  .average  is  attributed  to  the  use  of 
individually  heated  utensils  in  place  of  large  ranges. 
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CooKixo  Load  Curve  of  American'  Apartment  House. 

Average  electrical  consumption  means  little  to  the  pur- 
chaser of  an  electrical  stove,  who  would  naturally  like  to 
know  the  approximate  monthly  bill.  Tabular  data  from 
American  sources  shows  that  the  average  bill  is  $3.5  per 
month  for  a  3-cent  rate.  In  addition,  it  is  mentioned  that  at 
Billings,  Mont.,  with  300  ranges,  the  lowest  bill  is  about 
$1.50,  and  the  usual  highest  about  $5,  neglecting  a  few 
careless  consumers  who  incurred  bills  up  to  $10.  For  fullv 
one-half  of  the  consumers  the  bills  were  not  more  than  $3.6 
per  month  each. 

The  company  operating  at  Twin  Falls,  Idaho,  guarantees 
that  the  bill  shall  not  exceed  $4.8  per  month  for  any  house- 
hold. 

The  energy  consumption  in  the  case  of  restaurant  kitchens 
(a  la  carte  service)  ranges  from  .95  to  1.21  KW.-hours  per 
meal,  and  for  large  kitchens,  feeding  groups  of  persons  at 
fixed  hours  (as  the  U.S.  Battleship  Texas  and  a  large  German 
cable  works)  from  .33  to  .43  KW.-hour  per  meal.  The  energy 
consumption  falls  off  with  experience,  of  the  use  of  the 
apparatus. 

The  author  draws  attention  to  the  ease  with  which  electric 
heating  can  be  applied  to  individual  apparatus,  such  as 
table  utensils;  to  the  possibility  of  using  automatic  tempera- 
hire  regulation  in  ovens,  and  introducing  exact  cooking 
methods  leading  to  certain  results,  in  connection  with  which 
time  and  temperature  data  has  been  published  by  Lancaster 
and   Gumaer. 

The  saving  in  both  labour  and  food  are  referred  to.  as 
well  as  the  superior  quality  of  the  food  when   cooked. 

Several  of  the  tables  reproduce  English  results  which  have 
already  appeared  in  our  pages. 

We  notice  that  the  author  avoids  all  reference  to  the  first 
cost  of  apparatus,  which  is  a  greater  obstacle  in  this  country 
than  the  cost  of  energy  to  the  general  adoption  of  electric 
cooking,  and  judging  by  opinions  of  American  central-station 
men  set  forth  in  the  report  of  the  Electric  Range  Committee 
of  the  N.E.L.A.  (quoted  in  our  issue  of  October  6th)  is  also 
not  without  influence  on   progress  in  the  States. 

Mr.  Swoboda's  paper,  which  contains  '21  tables  of  electric 
cooking  data,  is  an  instructive  summary  of  the  present  posi- 
tion of  the  art.  We  can  only  regret  that  more  representative 
English  data  was  not  available,  or.  at  any  rate,  not  included, 
although  from  the  "business  getting"  point  of  view,  prob 
ably  more  convincing  than  any  data  to  the  average  person  is 
the  knowledge  that  other  people,  in  similar  circumstances. 
are  adopting  the  electrical  method.  This  fact  is.  for  instance, 
corroborated  in  an  article  by  Mr.  S.  M.  Kennedy  which 
appeared  recently  in  the  Electrical  TT'orM.    He  mentions  the 


case   of  a    lady   who  was  about    to  construct   an    apartment 
house,  and  wanted  independent  advice  regarding  thi 
tages  of  electric  cooking  in  such  a  case.    The  local  i 
pany   referred  her  to  13  apartment   hoo 

of   the  States,  and  10  of  these  replied,    all    Btating  that   the 
electric    range    filled    all    the   cooking    requirements    of    the 
tenant?:   the  rate   paid   averaged  3  cents   per  KW.-hour    and 
monthly  bills  varied  from  1  75  to  3.50  dollars    avers 
dollars      All  advised   the  equipment  of   the    . 
house  with  electa    ranges   as  bi  ii 

arul   Ijrn.     '1  he  tinantmitj   ol   th<    n  plie       a»   . 

to  the  ladj  who  applied,  and  to  some  ol  the  powei  a 
employes.  |  We  reproduce  a  typical  load  curve  from 
ol  this  type  containing  45  apartments.]  Mr.  Kenm 
referred  to  a  half  square  mile  area  in  a  rural  ,|, 
Southern  California,  where  of  the  16  houses  in  the  block  14 
aie  using  electric  ranges,  despite  the  tact  of  thei 
natural  gas  mams  only  1,000  ft.  distant.  One  |,,,i 
was  induced  to  purchase  a  range,  and  it  is  significa 
within  less  than  four  months,  the  other  13  residi 
lowed  suit;  this  is  not  an  isolated  experience  on  th 
pany  -  system. 


THE  PARALLEL  OPERATION  OF  ELECTRIC 
POWER  STATIONS. 


OS  December  T2th  the  paper  on  this  subject  by  Mr.  J  S 
Peck  was  discussed  by  the  Scottish  Local  Section  ol  the 
Institution  of  Electrical  Engineers.  An  abstract  of  the 
papei   appeared  in  our  issue  of  December  1st,  1916. 

Mr.   W.  W.  Lackie  (Glasgow),  who  opened  the  di- 
a. limited  that  Glasgow  was  one  of  those  cities  guilt-. 
ing  separate  stations  for  traction  and  power,   but  these  had 
lor  years  been  run  in  parallel   when  required.     In  Glasgow 
they  had  had  considerable  experience  in  linking-up.    In  1898 
the   Corporation   purchased   the  Kelvinside   undertaking,  and 
in   1912  the  Partick  and  Govan  stations  were  taken  over   by 
the  Corporation  and  linked-up  with  the  Glasgow  system,  and 
it  was  not  very  long  before  the  consumers'  lamps  and  wirin 
were   brought  into  line  with  Ihe  Glasgow  pressure,  and  the 
Partick  and  Govan  stations   were  then  ran   in  parallel    with 
the   Glasgow    stations    when   required.      In  the   case   of   the. 
Kelvinside  station,  it  supplied  its  own  area  from  3  to  11  p  ni 
when  the  load  was  considerable,  but  during  the  remaining  ]o 
hours  of  the  day  the  load  was  drawn  from  the  main  power 
stations.     Govan  and  Partick  stations  would  have  undergone 
similar  treatment  had  not  the  war  compelled  the  susp 
operations.     For  stations  of  less  than  3,000  KW.  whi 
to  be  linked  up  with  large  power  stations,  rt  would  be  found 
practicable  to  change  consumers'  lamps  and   apparat 
pressure    and   periodicity  to    suit    the    larger    power    station 
There  were  14   local  authorities  and  J4  supply   companies   in 
the  London  area   supplying   electricity.     There  was   no  doubt 
that  the    12  .'l   these  oi    under  3,000  KW.   maximum  demand 
could  and  should   be  tackled,   which   would   practicalh 
the  number  of   generating  stations   in    London.     It 
to  him   that  for  many   years  linking-up  would  be   limited  to 
an  exchange  of  energy  at  times  of  light  load,  i.e.,  at   week 
ends  and  on  holidays,  and  in  some  cases  for  all-nigh 
Consequently,   when  apparatus   had   to   be  installed    it 
not   be  necessary  to  have  it  of  anything  like  the  capacitj   6f 
either  of  the   stations  connected.      When    Port  Dnndas     Sr 
Andrew's  Cross,  and  Pinkston  stations  were  linked-up,  fortu- 
nately they   hail  the   same  voltage  and   periodicity,  and   little 
trouble  was  experienced.    The  plant  at  Pinkston  at  that  time 
consisted    of    reciprocating    engines,    running    at    75 
coupled  to  alternators  with   40   poles,    whereas  the  plant    at 
Port   lunulas  consisted  of  turbines  running  at   750  and    1,500 
R.r.M.,  with   2    and  4-poIe  alternators.     One  or   two  adjust 
ments  had   to  be  made  before  all   went   smoothly,  but   thee 
was    nothing   of    a    serious    nature.     Ihe   three   statioi 
now  run   in  parallel  at  times  of   full  load,  and   inter, ■, 
with  cables  which,  between  Pink-ton  and  Port  Dnnd 
over  one  mile  long,  and  between  Pinkston  and   St.  Andrew's 
fcween   two  and  a   half  and  three  miles  long.     All   the 

stations  might  be  said   to  I f  different  capacil 

there  was  no  difficulty  in  arranging  the  load  amongst  them. 
He  could  not  Bay  what  the  -peed  regulation  ol  the  reciprocating 
engines  at  Pinkston  was,  but  he  thought  it  was  very  different 
from  the  speed  regulation  obtained  from  turbine-drii 
If  a  rotary  was  to  be  used  for  interconnection  both 
must  have  independent  field  excitation  if  it  was  te>  be  any- 
thing like  stable.  This  arrangement  was  adopted  in  the 
Falkirk   electricity   department. 

Mr.    Whtsall    (Greenock)    pointed   out   that    it  was  a    fact 
that  many  stations  were  being  satisfactorily  operafc  I 
linked-up  to  each    other   without   any  of   the  devices   spoken 
of  by  Mr.  Peck.     His  personal   experience  of  linking-up  was 
small.     In   Greenock  they    had   interconnected   with   a    small 
hydro-electric  system  at  very  short  notice,  and  there  ha 
no  difficulty.    In  connection  with  the  linking-up  of  two  under- 
takings having  a   different   periodicity,   he   favoured  the  syn- 
chronous motor-generator,   and    thought   they   should 
pared  to  accept  its  disadvantages. 
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Mr.  Arch.  Page  (Glasgow)  argued  that  the  necessity  for 
considering  complicated  phase-converters  and  freqnency- 
ehangers  was  a  reflection  on  the  short-sighted  policy  which 
was  followed  in  the  early  days  of  electricity  supply.  One 
undertaking  in  Scotland  started  out  by  offering  its  prospec 
tive  consumers  3-phase,  3-phase,  or  direct-current  supplies  all 
at  different  voltages.  In  Glasgow  they  were  running  four 
stations  linked  up.  with  an  aggregate  capacity  of  60,000  SW. 
The  first  two  stations  had  been  running  together  since  1905', 
ami  the  electricity  department  ami  tramway  systems  were 
linked  up  in  1908.  So  Ions  as  the  stations  were  working  in 
tandem,  or.  as  one  might  express  it,  in  series,  there  was  no 
trouble.  The  only  limiting  factor  was  the  capacity  of  the 
interconnecting  cables.  They  had  recently  closed  the  links 
forming  a  triangle,  and  the  possible  necessity  for  some  type 
of  trunk  cable  was  looming  up.  He  was  afraid  the  impression 
conveyed  by  this  paper  to  engineers  who  had  no  experience 
of  running  A.c.  stations  in  synchronism,  and  who  were  con 
templating  this  step,  would  be  unfavourable,  and  it  might  even 
have  a  deterrent  effect.  It  could  not  be  too  strongly  pointed 
out  that  so  long  as  the  frequency  was  common,  whether  or 
not  the  voltage  varied,  the  running  of  any  number  of  stations 
linked-up  was  a  very  simple  matter.  In  Glasgow,  apart  from 
the  economies  effected  (and  these  had  been  considerable), 
the  great  feature  of  linking-up  had  been  the  factor  of  safety 
so  far  as  continuity  of  supply  was  concerned.  This  might  be 
noticeable  there  because  the  tramways  department  had  little 
or  no  li^htine,  load,  and  the  margin  of  spare  plant  in  Tinkston 
was  always  available  to  help  the  electricity  department  when 
sudden  darkness  came  over  the  city.  They  had  all  kinds  of 
plant,  reciprocating  engines  and  turbines,  with  varying  regu- 
lation at  the  steam  end,  also  throttle  and  cut-off  governing. 
The  better  regulatin"  machines  did  take  up  the  fluctuations, 
but  with  the  large  number  of  plant  units  in  commission  the 
ammeters  were  fairly  steady.  The  load  distribution  was 
easily  controlled  by  the  switches  for  regulating  the  speed, 
which  were  mounted  on  the  main  control  panels.  It  might 
be  well  to  sound  a  note  of  warning  to  engineers  who  were 
thinking  of  linking-up,  to  make  certain  that  the  capacity  of 
the  interconnecting  cables  was  not  only  adequate  to  deal 
with  the  load  to  be  transferred  from  one  station  to  the  others, 
but  that  there  should  be  a  margin  of  copper  to  deal  with  the 
fluctuations,  which  in  the  case  of,  say,  a  tramway  or  railway 
load  would  be  shared  by  the  prime  movers  in  the  second 
station  which  ordinarily  was  dealing  with  a  power  and  light- 
ing load.  He  asked  the  probable  efficiency  of  the  phase- 
converters  ;  anyone  who  had  had  experience  of  the  tricks  of 
motor-generators  and  rotaries  when  there  was  a  surge  on  the 
a.c.  system  knew  how  unreliable  these  frequency-changers 
were  bound  to  be.  As  to  the  question  of  regulators  in  the 
feeders,  he  asked  Mr.  Peck  where  his  preference  lay  as  be- 
tween the  induction  type  and  step-by  step  regulation.  It  was 
their  practice  to  have  a  voltage  regulator  on  only  one  Btation 

Mr.  Seddon  thought  that  linking-up  would  no  doubt  hasten 
the  growth  of*  larger  stations,  with  a  corresponding  reduction 
of  plant  in  the  smaller  ones,  and  tins  change  would  operate 
to  the  advantage  of  the  supply  authorities.  Probably  onlj  in 
the  ease  of  stations  of  about  equal  plant  capacity  would  ex- 
change of  load  take  place.  At  times,  transfer  of  load  would 
have  to  be  effected  with  low  frequency  and  volts  down  on 
the  disabled  station,  so  that  auxiliary  bus-bars  would  be 
required.  He  believed  synchronous  motor  generating  plant 
was  the  best  coupling  to  adopt.  Where  it  was  required  to 
connect  a  single-phase  'station  with  a  3-phase  supply  of  a 
similar  frequency,  he  believed  Scott-connected  3-phase  to 
2-phase  transformers  was  the  best  method. 

Tn  his  reply,  Mr.  Peck  pointed  out  that  those  with  3,000-kw. 
stations  and  under  could  change  to  the  standard,  frequency 
of  the  district ;  pressure  could  be  cheaply  changed  by  trans- 
formers being  rewound.  As  regarded  frequency,  if  the  sta- 
tion was  small  and  uneconomical,  it  was  time  it  was  scrapped. 
It  might  involve  the  changing  of  voltages,  and  there  might  be 
a  difficulty  in  changing  from  25  to  50  periods,  or  from  40  to 
50,  and  it  would  be  necessary  to  make  some  radical  changes 
in  the  motors  or  couplings.  It  was  standard  practice  to  put 
in  a  rotary-converter  for  correcting  speed  deviations,  and 
speed  would  fluctuate  unless  there  was  some  exciter  to  make 
the  speed  stable.  Small  independent  stations  w;ould  probably 
be  changed  into  sub-stations  for  distributing  purposes,  which 
would  be  to  the  general  advantage.  Let  them  have  large 
stations  by  all  means,  though  he  did  not  see  why  the  small 
stations  .should  not  do  what  they  could.  The  small  station 
could  be  run  with  a  governor,  and  at  waste-beat  stations  let 
them  supply  all  the  energy  they  could.  He  thought  it  was 
quite  possible  to  transfer  at  unity  power  factor  between  sta- 
tions without  boosters  if  a  small  difference  in  voltage  was 
allowed.  Step-by-step  regulators  were  considerably  more  effi 
i  lent  than  induction  regulators,  which  also  took  a  consider- 
able amount  of  current  from  tin'  line,  although,  perhaps,  not 
so  much  as  to  affect  a  large  system.  On  the  other  hand,  the 
induction  regulator  would  give  a  uniform  variation  in  voltage 
and  also  had  the  advantage  of  being  motor  or  automatically 
driven.  As  to  his  illustrations,  they  must  remember  that  the 
speed  of  motors  was  constantly  being  adjusted  to  make  the 
stations  take  up  the  desired  load,  the  governors  being  set 
for  a  certain  regulation,  and  having  the  load  factor  over  the 
whole  range.  In  practical  working,  extreme  ranges  seldom 
or  never  occurred.  His  impression  was  that  a  frequency- 
converter  would  be  somewhat  cheaper  than  a  phase-converter 
of  the  motor-generator  type  With  a  3-phase  motor  and  2-phase 


generator,  or  vice  versa.  To  link  up  a  system  with  30,000 
kw.  of  plant,  a  frequency-changer  of  38,000  kw.  would  bo 
required,  and  a  number  of  frequency  changers  were  in  use 
approximating  that  capacity.  If  they  were  not  to  scrap  odd 
frequencies,  and  wished  to  link  up  large  systems,  it  would 
involve  large  cost  for  frequency-changing  apparatus. 


WAR     ITEMS. 


Trading  With  the   Enemy. — The  "  London  Gazette  "  for 

January  5th  contains  further  lists  of  persons  and  bodies  in 
the  following"  countries  with  whom  trading  is  prohibited  :  — 
Argentina,  Uruguay,  Bolivia,  Brazil*  Chile,  Colombia,  Greece] 
Morocco,    Netherlands,   Paraguay,   Spain,   &c. 

'Hie  Controller  of  the  Foreign  Trade  Department  has  issued 
a  new  consolidating  list  containing  the  names  of  over  2,0011 
persons  ami  firms  with  whom  persons  in  the  United  Kingdom 
are  forbidden  to  trade.  Oases  still  come  to  the  notice  of  the 
Department  in  which  firms  are  corresponding  with  persons 
on  the  statutory  list,  and  they  not  infrequently  give  as  an 
excuse  that  they  have  never  heard  of  tin-  list.  Everyone  en 
gaged  in  foreign  trade  should  realise  that  he  is  under  an 
obligation  to  make  himself  familiar  with  the  statutory  list, 
and  to  observe  it.  Failure  to  do  so  renders  him  liable  to  tb.3 
heavy  penalties  provided  by  the  Trading  with  the  Enemy 
Acts,  and  these  apply  to  holding  any  communication  what- 
ever with  anybody  on  the  statutory  list,  and  not  merely  to 
entering  into  an  agreement  or  continuing  to  carry  on  busi- 
ness with  such  persons.  In  exceptional  cases  a  licence  may 
be  obtained  from  the  Foreign  Trade  Department  exempting 
from  the  prohibition.  The  statutory  list  is  published  at  inter- 
vals m  a  consolidated  form,  and  additions  are  made  approxi- 
mately at  intervals  of  a  fortnight.  Copies  of  the  consolidated 
list  and  of  all  additional  lists  may  be  obtained  at  a  small  cost 
from  the  Superintendent  of  Publications,  His  Majesty's  Sta- 
tionery Office. 

The  German  Aron  Meter  Co. — It  is  stated  that  all  the 
shares  in  the  II.  Aron  Elektrizitats  Zahler  Fabrik,  O.m.b.H., 
oi  Charlottenburg,  have  recently  passed  into  the  possession 
of  German  subject-.  \^  a  consequence,  the  compulsory  ad- 
ministration introduoed  by  the  Ministry  for  Commerce  has 
been   abolished. 

Tramways  Substitution. —  The  Municipal  Tramways  Asso- 
ciation  announces  that  arrangements  have  been  made  with 
the  Waff  <  It'riee  for  the  establishment  of  a  substitution  scheme 
applicable  to  tramway  undertakings  lor  dealing  with  em- 
ployes of  military  age. — Daily  Telegraph. 

Women  Workers. — The  "  Times  "  states  thai  a  woman 
has    been    placed   in    charge   of    the   electric   lighting    station   at 

Bradninch,  near  Exeter;  also  that  women  are  to  be  employed 
for  "gate''  work  on  the  London  tube  trains.  They  will  not, 
be   so  employed  on  the    "District"   at    present. 

Sleeping  at  their  Posts. — At  the  Hull  Munitions  Court, 
three  local  electrical  workers  were  charged  with  being  asleep 
when  they  should  have  been  at  work.  They  were  engaged  on 
a  24-hour  shift  on  a  ship.  It  was  stated  that  owing  to  the 
fact  that  their  particular  department  did  not  work  diligently 
the  ship  was  delayed  for  three  days.  The  Electrical  Union 
di  sired  a  heavy  penalty  to  be  imposed  for  this  slacking.  Two 
of  the  men  were  fined  £2,  and  the  third,  aged  ]7,  who  said 
thai  this  was  the  first  time  he  had  done  a  24-hours'  shift, 
was  lined  £1. 

Natal  and  Preference  to  British  and  Allied  Manufacturers. 
— The  Board  of  Trade  Journal  recently  stated  that  the  Durban 
Town  Council  had  decided  to  submit  the  following  resolu- 
tions to  the  Natal  Municipal  Association  for  consideration 
and    adoption  :  — 

"1.  (a)  That  every  Natal  Municipal  Council  and  Local 
Board  lie  asked  to  affirm  the  principle  that  all  goods  and 
materials  purchased  out  of  the  public  funds  should  be  the 
produce  of  British  or  Allied  countries,  and  that  such  a  condi- 
tion shall  be  inserted  in  all  specifications  for  the  supply  of 
goods  or  materials,  unless  it  can  be  shown  that  such  goods 
can  only  be  purchased  from  neutral  countries. 

"  (b)  That  every  Natal  local  authority  be  asked  to  furnish 
to  the  Secretary  of  the  Natal  Municipal  Association,  for 
transmission  to  the  Might  lion,  the  Prime  Minister,  a  return 
of  those  goods  which  it  has  been  customary  to  purchase  from 
enemy  or  neutral  countries,  with  a  view  to  the  information 
being  forwarded  to  the  Union  High  Commissioner  in  London, 
for  publication   for  the  information  of  British  manufacturers. 

"  2.  That  the  Natal  Municipal  Association  be  recommended 
to  submit  resolutions  (a)  and  (/>)  to  the  next  meeting  of  the 
United  Municipal  Associations  of  Smith  Africa,  and  that  that 
Association  be  urged  to  impress  upon  its  constituent  authori- 
ties in  the  Cape,  Transvaal,  and  Orange  Free  State  Provinces, 
the  desirability  of  acting  in  the  direction  indicated  in  those 
resolutions." 

Exports  to  China. — The  "  London  Gazette  "for  January 
0th  contains  a  further  list  of  persons  and  bodies  in  China  and 
Sunn  to  whom  exports  may  be  consigned. 

Vacancies  in  the  O.T.C. — Men  suitable  to  train  as  offi- 
cers, whose  exemptions  are  about  to  expire,  and  young  men 
about  to  reach  military  age,  are  advised  that  there  are  now 
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vacancies  in  the  Inns  of  Court  Officers'  Training  Corps.  They 
should  call  without  delay  for  a  personal  interview  with  the 
Selection  Board  at  10,  Stone  Buildings,  Lincoln's  Inn,  Lon- 
don, W.C.,  any  day  (except  Saturdays)  between  the  hours  of 
10  a.m.  and  4  p.m.    No  appointment  is  necessary. 

Optical  and  Glassware  Munitions. — The  .Minister  of 
Munitions  has  made  an  order  requiring  all  persons  engaged 
in  the  manufacture,  purchase,  sale,  or  other  dealings  in 
chemical  and  medical  glass  or  glass  tubing  and  rod  to  comply 
with  regulations  restricting  the  manufacture  unless  the  glass 
is  required  for  an  Admiralty,  War  Office,  or  Ministry  of  Muni- 
tions contract,  or  the  supply  is  authorised  by  the  Director  of 
Optical  and  Glassware  Munitions,  117,  Piccadilly.  London,  W. 
The  purchase  and  sale  outside  the  United  Kingdom  of  chemi- 
cal or  medical  glass  or  glass  tubing  or  rod  is  also  restricted. 
Chemical  and  medical  glass  includes  carboys,  thermometers, 
glass  for  miners'  safety  flame  lamps,  glass  for  X-ray  appara- 
tus. &c.  Certificates  will  be  granted  to  dealers  to  older 
able  quantities  of  chemical  and  medical  glass  and  glass  tailing 
and  rod  for  the  purposes  of  stock  and/or  export,  provided 
that  such  orders  are  not  considered  by  the  Minister  of  Muni- 
tions as  likely  to  interfere  with  the  execution  of  orders  re- 
quired for  war  purposes.  No  further  authorisation  to  dispose 
of  such  stocks  will  be  required,  provided  that  in  the  case  of 
articles,  the  export  of  which  is  prohibited,  the  usual  permit 
to  export  be  obtained. 

Exemption  Applications. — At  the  West  Riding  Appeals 
Tribunal,  at  Leeds,  last  week,  the  City  Tramways  Committee 
appealed  for  four  single  men,  armature  winders  and  electrical 
equipment  repairers.  The  matter  had  been  previously  ad- 
journed for  the  department  to  try  to  find  substitutes,  but  it 
was  stated  that  suitable  men  had  not  been  obtainable,  and, 
much  as  these  men  would  like  to  be  released  for  military 
duties,  it  was  found  impossible  to  grant  their  request.  There 
were  at  present  70  or  80  cars  unfit  for  use  owing  to  lack  of 
skilled  labour.  With  a  little  more  time  the  department  might 
be  able  to  get  the  substitutes.  The  cases  were  further  ad- 
journed, the  Corporation  representative  undertaking  to  report 
when  the  men  were  replaced. 

The  City  of  London  Tribunal  has  given  a  final  extension  of 
two  months  to  a  plate-glass  merchant,  single,  aged  30,  who 
has  been  learning  wireless  telegraphy,  and  wants  to  sit  for 
the   Postmaster-General's   examination   in   February. 

At  Bacup.  the  secretary  and  manager  of  the  Corporation 
electricity  department  asked  for  the  exemption  of  an  engi- 
neer (30),  whose  certificate  had  been  withdrawn  from  the 
recruiting  office.  The  man  appealed  for  had  the  oversight  of 
1,000  h.p.  of  current  for  power  purposes,  four  miles  of  high- 
tension  mains,  a  similar  extent  of  low-tension  mains,  in  addi- 
tion to  the  overhead  street  lighting  of  the  main  roads.  The 
Military  Representative  said  he  was  bound  to  put  on  pressure, 
as  the  man  was  single,  young,  and  passed  for  general  service. 
The  manager  replied  that  the  difficulty  was  to  replace  him. 
He  was  the  only  one  with  a  knowledge  of  the  undertaking. 
Exemption  was  granted  to  March  31st.  but  the  Tribunal 
thought  some   steps  should   be   taken  to   replace  him  I 

At  Southport.  appeals  were  heard  for  three  men  in  ■  the 
Corporation  electricity  department  :  a  storekeeper  (38),  passed 
for  C2,  a  plumber  and.  cable  jointer,  general  service,  and  a 
n.eter  tester  and  attendant  (37).  B2.  The  electrical  engineer 
said  that  so  far  as  the  department  was  concerned  they  con- 
sidered they  had  got  to  the  limit.  The  cable  jointer  was  given 
conditional  exemption,  and  temporary  exemption  to  March 
1st  was  granted  in  the  other  two  cases. 

The  Birkdale  District  Supply  Co.  appealed,  at  Southport, 
for  a  single  man  (24).  general  service,  employer  as  assistant 
engineer  and  switchboard  operator.  The  manager  said  they 
had  tried  to  find  substitutes,  but  with  indifferent  success. 
The  case  was  adjourned  to  February  1st.  and  it  was  intimated 
that  the  company  would  have  to  try  and  find  a  substitute. 

Before  the  Stratford-on-Avon  Tribunal,  on  January  3rd,  the 
Military  Representative  asked  for  the  withdrawal  of  exemp- 
tion allowed  to  Mr.  J.  G.  Bomford  (24),  electrical  engineer, 
partner  in  the  firm  of  Messrs.  Booth  &  Bomford,  on  the 
ground  that  it  was  no  longer  necessary  in  the  national  interest 
that  he  should  continue  in  civil  employment.  Mr.  Bomford 
said  that  he  had  been  passed  in  Class  Ci,  and  he  was  engaged 
on  important  railway  and  marine  engineering  work.  The  pre- 
war staff  of  20  had  been  reduced  to  eight.  The  application 
was  not  acceded  to,  and  the  exemption  was  confirmed. 

The  Margate  Tribunal  has  given  the  junior  partner  in  a 
lccal  electrical  engineering  firm  14  days  in  which  to  obtain 
work  of  national  interest  in  his  own  line  of  business. 

At  Broadstairs,  on  January  2nd.  certificates  previously 
granted  to  four  members  of  the  staff  of  the  Isle  of  Thanet 
Traction  &  Lighting  Co.,  Ltd.,  and  to  a  tram  driver,  were 
renewed.  The  manager  (Mr.  Forde)  said  that  they  had  to 
furnish  the  War  Office  with  a  list  of  the  men  who  had  joined 
up,  and  those  in  a  low  category  would  be  exchanged  for 
present  employes  passed  as  fit  for  general  service. 

At  Nuneaton,  the*  Military  Representative  applied  for  a 
|eview  of  conditional  exemption  granted  to  a  stoker  (35)  at 
the  Corporation  electricity  works.  The  clerk  said  that  the 
man  was  in  a  certified  occupation.  The  Chairman  :  A  stoker 
"jn  any  occupation,  who  is  married  and  over  the  age  of  25,  is 
in  a  certified  occupation.  The  conditional  exemption  was 
confirmed. 

At  Hitchin.  on  January  1st,  exemptions  granted  by  the 
Recruiting  Officer  some  time  ago  to  essential  men  in  public 
utility  service  were,  under  a  ne"w  War  Office  Order,  brought 


before  the  Tribunal.  These  included  P.  Wilson  (19)  and  A. 
Dobbs  (19),  on  the  staff  of  the  electric  light  station,  and  they 
were  ordered  to  be  medically  exai 

the  review  is  made. 

At  Letchworth,  Colonel  Sowerby  appealed  for  exemption  for 
A.    Edwards    (34),    electrician   at    LUlej  ind    four 

months'   conditional   exemption    was  conceded. 

At  a  meeting  of  the  Newcastle-under-Lyme  T.C.,  on  Janu- 
ary 3rd,  the  Electricity  Committee  reported  having  col 
the  staff   at   the   electricity  works,    and    the    question    of  the 
introduction  of  female  labour,  as  recommended  by   the  Mili- 
tary Representative.    It  was  decided  that,  in  the  opinion  of 
the  Council,  it  was  impossible  to  release  any  oi   the 
members  of  the  staff  for  military  service;   that  as  the  work 
undertaken  by  the  remaining  eligible  members  of  the  staff  is  of 
a  highly  skilled  nature  it  would  not  be  practicable  to  employ- 
female  labour;  and  that  the  Chairman  be  instructed  I 
appeals  on  behalf  of  the  staff  when  occasion  required.     None 
of  the  eligible  members  of  the  staff  left  are  passed  foi 
service. 

Suffolk   Appeal  Court,  the  Electii 
Felixstowe,  a]  ■ 
ot  a  Diesel  oil  engine  driver  (24),  refused  exemption,  and  a 
wireman,  electrician,   and  gas  engine  attendant   (37).   granted 
until  January  31st.     It  was  stated  that  the   staff  was   barely 
sufficient   for   the  important   work   to  be  done ;   it  was  abso- 
lutely impossible  to  replace  the  men.     The  refusal  of  exemp- 
tion to  the  younger  man  was  confirmed,  and  the  eld 
was  given  conditional  exemption  with  a  view  to  the  military 
-seeking  a  revision  of  a  conditional  exemption  certificate  held 
by  a  single  young  man  at  the  works. 

At  Trowbridge,  the  Military  sought  a  revision  of  condi- 
tional exemption  granted  to  Gilbert  Rawlings,  electric  liiiht 
attendant  at  the  works  of  Messrs.  J.  Sainsbury  &  Co.  The 
certificate  was  granted  on  the  ground  that  Rawlings  was  in 
a  certified  occupation,  and  the  Recruiting  Officer  contended 
that,  in  spite  of  that,  it  was  no  longer  in  the  national  interest 
that  the  man  should  be  exempted.  The  Tribunal  refused  to 
interfere  in  the  case. 

At  Newton  Abbot  (Devon),  it  was  reported  that  Mr.  D.  R. 
A.  Millman,  electrician,  passed  in  Class  CI,  had  failed  to 
secure  work  of  national  importance  in  the  month  allowed. 
Another  month  (final)  in  which  to  comply  with  the  order  was 
granted. 

At  Maidenhead,  on  January  2nd.  the  Tribunal  confirmed 
the  certificate  of  conditional  exemption  held  by  Mr.  C.  O. 
Milton,  borough  electrical  engineer,  who  is  to  remain  in  the 
V.T.C. 


BUSINESS   NOTES. 


Scheme    of    Arrangement— Tyler    Apparatus    Co.. 

Ltd. — With  reference  to  the  affairs  of  this  company,  the  list  of 
-  in  which  we  published  in  our  issue  of  December  22nd. 
1916,  we  have  received  a  copy  of  the  scheme  of  arrange- 
ment which  we  understand  has  been  passed  by  the  creditors. 
Under  this  scheme  the  claims  of  the  first  debenture-holders, 
secured  creditors,  and  unsecured  creditors  will  be  satisfied  as 
follows  : — 

The  second  debenture-holder,  Mr.  A.  M.  Powell,  will  pay  off,  and  takt.  a 
transfer  from  the  first  debenture-holders  of  the  whole  of  the  first  debenture 
for  the  sum  of  ±'1,450.  He  will  also  advance  to  the  company  a  further  sum  of 
£1,000  for  additional  working  capital  to  be  secured  by  the  issue  of  a  further 
debenture  for  the  said  amount.  As  the  only  debenture-holder,  Mr.  Powell 
agrees  to  the  present  book  debts  as  at  October  13th,  1916  (amountii:. 
or  thereabouts),  being  released  from  his  debentures  and  assigned  to  three 
trustees  in  trust  to  pay  the  same  over  to  the  creditors  from  time  to  time  upon 
the  terms  and  conditions  mentioned  iu  a  certain  deed  as  from  October  13th. 
1916.  At  the  expiration  of  nine  months  from  November  1st,  191i;. 
pany  is  to  pay  to  the  trustees  £'50  per  week  out  of  the  income  of  the  company 
for  the  benefit  of  the  creditors  until  such  time  as  the  whole  of  the  creditors 
have  received  20s.  in  the  £.  In  order  to  allow  the  company  a  reasonable 
opportunity  of  paying  its  debts  in  full  and  re-establishing  itself,  Mr.  Powell 
agrees  not  "to  ealfin  the  principle  sums  due  under  the  debenture  for  a  period 
of  not  less  than  IS  months  from  the  date  of  the  trust  deed,  but  without  preju- 
dice to  any  of  his  other  rights  thereunder  in  the  event  of  a  breach  of  conditions 
or  reservations. 

The  receiver  at  present   appointed  on  behalf  of  the  first  debentw 
is  to  be  discharged,  and  the  balance  of  any  amounts  collected  by  him.  ,.r  the 
book  debts  as  at  October  13th,  1916,  since  his  appointment,  will 
of  the  trust  fund.    The  Board  is  to  be  reconstituted,  and  three  new  directors. 
who  have  been  responsible  for  bringing   and  carrying  through    I 
scheme,  are  to  he  appointed.     All  debts  not  exec..; 
not  exceed  £'150i  are  to  be  paid  out   of  the  funds  of  the  company 
possible. 

New  British   Dry-Cell    Industry.— After    experimental 

work  extending  over  two  years.  BRITISH  UTILITIES,  I. Tie.  has 
established  a  factory  for  the  manufacture  of  dry  cells  at  South 
Park  Road,  Wimbledon.  We  understand  that  the  works  have 
been  in  operation  for  some  six  months,  turning  out  a  high-grade 
cell  under  the  trade  mark  of  "Firefly.''  and  thai  these  cells  are 
guaranteed  to  stand  up  fot  three  months  in  stock.  The  firm  i< 
equipped  for  large-scale  production,  and  is  specialising  u 
cells,  dry  cells  for  belli  and  ignition  pn 

refills  for  popular  sizes  of  electric  torches.  Needless  to  add,  there 
is  an  immense  opening  for  reliable  make-  of  dry  cells  in  this 
country,  and  it  is  a  matter  of  satisfaction  that  step-  are  being 
taken  by  British  makers  to  meet  this  demand,  despite  the 
difficulties  created  by  the  war  and  the  uncertainty  of  the   position 
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after  the   war.     We   can  only  hope  that  satisfactory  assurances 
forthcoming  in  respect  ol  the  latter  question,  bo  that  such 
new  industries  ran  be  established  with  confidence. 

Catalogues  Wanted  in  Italy.— Messrs.  Ing.  Staubie  and 

Sarvini,   of    76    Foro    Bonaparte    76,    Milan,   who    have    an 

established  organisation  for  the  sale.  &c.,  of  all  kinds  of  electrical 
material,  and  have  carried  out  business  for  many  Italian  industrial. 
electrical  and  telephone  concerns,  an-  anxious  to  establish  con- 
nections with  British  manufacturers,  and  accordingly  will  be 
l.lea-iil  to  receive  catalogues,  prices,  conditions,  &c. 

Catalogues  and  Lists. — Lahgdon-Davies  Motob  Cm.. 

1  lo.  Cannon  Street.  London.  E.C.-  20-page  illustrated  price  list  of 
single-phase  and  polyphase  motors. 

Messes.  Flkkanti.  Ltd..  Central  House,  Kingsway,  W.C.  New 
pamphlet    Ma56,  giving    very  fully  illustrated    instructions   for  the 

u f   alternating-current   house  service  watt-hour  meters  (types 

PC  and  FCT). 

Cable-Makers'  Association.— The  address  of  this  Asso- 
ciation is  now  Sardinia  House.  Sardinia  Street.  Kingsway.  London. 
W.C. 

Liquidations. — Kilowatt  Publishing  Co.,  Ltd. — This 
company  is  winding  up  voluntarily  with  Messrs.  A.  Webster, 
203/206,  Temple  Chambers.  E.C.,  ami  E.  A.  Burnie,  59/60,  Grace- 
church  Street.  B.C.,  as  liquidators.  A  meeting  of  creditors  is 
called  for  January  16th. 

Leitner  Electrical  Co.,  Ltd..  Maybury,  Woking.  — -First 
dividend  3s.  4d.  in  the  _£,  payable  January  24th  by  Corfield  and 
Cripwell.  119,  Finsbury  Pavement.  E.C 

Calendars   and    Diaries.— Messrs.  Alfred  Herbert, 

Ltd..  of  Coventry,  have  sent  us.  as  in  previous  years,  one  of  their 
serviceable  wall  calendars,  each  monthly  page  of  which  has  very  1  old 
block  date  figuring  and  interesting  pictures  of  some  of  the  firm's 
machine  tools. 

Messrs.  Alfred  Graham  &  Co..  of  St.  Andrew's  Works. 
Crofton  Park.  London,  have  issued,  as  before,  their  handy-sized 
blue  pocket  book  of  Tide  and  Speed  Tables  for  the  year.  It  con- 
tains diary  spaces  and  a  great  deal  of  information  of  a  general 
character.  Messrs.  Graham  have  also  again  sent  us  one  of  their 
serviceable  desk  blotting-pads  with  diary  at  left-hand  side. 

The  Davenport  Engineering  Co.,  Ltd..  of  Bradford,  have 
issued  a  wall  calendar  with  daily  slips  for  1917.  Their  patent 
water  coolers  are  illustrated 

Messes.  Thermit.  Ltd..  of  i>7  J.  Commercial  Road.  Limebouse. 
London.  E..  have  prepared  the  usual  calendar  and  note-book  for 
the  current  year.  As  before,  the  opening  pages  are  devoted  to 
illustrated  descriptive  matter  concerning  the  company's  process. 

Messes.  Peckham.  Due  amp  &  Co..  of  90,  Charing  Cross  Road, 
London.  W.C,  have  prepared  a  very  serviceable  and  well-bound 
desk  reminder,  in  which  ample  spaces  are  reserved  for  every  day  of 
the  year.  A  small  calendar  for  the  current  month  appears  at  the 
top  of  each  weekly  page. 

Book  Notices. — •"The  Electrical   Engineer"*  Diary,"  for 

1917,  has  come  to  hand  from  Messrs.  S.  Davis  \  Co.  i  price  .".>.).  As 
last  year,  it  is  published  in  two  editions  one  with  stiff  covers,  the 
other  with  limp  cover-,  lie-ides  the  diary  portion,  which  is  printed 
on  sectional  paper  with  a  week  to  an  opening,  and  is  provided  with 
four  sheets  of  blotting  paper,  which  can  !»•  torn  out.  and  take  the 
place  of  the  interleaved  paper  formerly  used,  the  volume  contains  an 
encyclopaedic  mass  of  information  suitable  for  the  use  of  engineers. 
architects,  contractors.  &c.,  and  covering  almost  every  subject  con- 
nected with  the  generation  and  use  of  electrical  energy.  Official 
rules  and  regulations,  including  the  LEE.  wiling  rules,  are 
included  in  extenso;  a  list  of  London  streets  in  which  electricity 
mains  are  laid,  and  a  list  of  electricity  supply  authorities  in  the 
United  Kingdom,  form  useful  features,  and  the  technical  inform- 
ation is  well  up  to  date,  such  matters  as  pha-e  advancers,  lighting 
in  war  time.  &c,  being  covered.  Certainly  as  a  desk  companion 
the  engineer  will  find  it  an  extremely  useful  work,  especially  if  he 
make-  himself  well  acquainted  with  its  contents.  One  often  finds 
that  the  information,  in  search  of  which  one  has  turned  the  office 
upside  down,  was  lying  close  at  hand  all  the  time  -in  the  "  Engi- 
ne er-  Diary,"  as  likely  a-  not. 

The  "International  Mercantile  Diary."  issued  by  Messrs.  Syren 
and  Shipping.  Ltd..  price  5s.  net.  i-  intended  to  facilitate  the 
development  of.  trade  between  Great  Britain  and  foreign  countries. 
"and  therefore  is  provided  with  very  comprehensive  foreign 
exchange  tallies,  arranged  on  a  new  method,  for  the  conversion  of 
any  sum  of  money  at  any  rate  from  or  into  sterling.  Tables  for 
converting  British  or  metric  weights  and  measures  into  foreign 
equivalents  are  also  given,  which,  it  is  claimed,  cover  every 
country,  and  have  a  far  greater  range  than  any  previously  published. 
The  tallies  are  based  entirely  upon  the  decimal  system,  and  the 
publishers  point  out  that  they  will,  therefore,  be  of  equal  value 
whether  the  existing  British  currency  is  retained  after  the  war  or 
is  replaced  by  decimal  coinage  with  the  pound  as  the  unit  of  value. 
The  book  also  contains  a  mass  of  useful  information  on  matters 
relating  to  trade  and  commerce. 

With  regard  to  the  tables,  we  note  the  usual  lack  of  appreciation 
of  the  meaning  of  "  significant  figures.''  some  of  the  equivalents 
being  given  to  as  many  as  six  figures  and  others  to  only  three  ; 
also,  in  English,  centimetre,  fa  carry  no  accent.  As  a  rule,  it  is 
sufficient  to  give  the  equivalent  values  to  four  significant  figures. 
There  is  no  "grain  troy.''  the  "grain."  unlike  the  pound  and 
ounce,  being  fortunate  enough  to  hare  only  one  value.  The 
boiling  point  of  water  is  given  as  202°  F..  and  the  conversion 
factor  from   Centigrade  to  Reaumur   is  incorrectly  stated.     Th; 


kilometre  on  page  21  is  given  as  2.000  metres.  Conversion  tables: 
are  given  on  an  ingenious  system,  which  economises  space  and 
facilitates  reference  ;  but  here  again  the  mistake  has  been  made 
of  giving  too  many  figures,  as  many  as  nine  significant  figures 
being  given  in  some  cases.  The  prefix"  myria"is  not  used  in 
practice.  A  table  appears  on  page  Ho.  representing  the  geometrical 
progression  1.  2.  4.  8.  kc,  to  the  56th  term,  which  is  given  to  17; 
significant  figures  I  It  would  be  interesting  to  know  of  what 
practical  use  such  a  table  can  be.  Time  and  space  prevent  us  from 
commenting  further  on  this  remarkable  collection  of  conversion 
tables,  except  to  say  that,  in  some  respects,  the  author  has  shown 
more  zeal  than  judgment.  The  diary  portion  is  admirably 
a  rranged. 

Scientific  Papers  of  the  Bureau  of  Standards."  No.  299 
"  Determination  of  the  Degree  of  Uniformity  of  Bars  for  Magnetic 
Standards."     Washington  :  Government  Printing  Office. 

"A  Laboratory  Course  of  Practical  Electricity.  By  M.  J. 
Archbold.     London:  Macmillan  &  Co..  Ltd.     Price  .'>s.  net. 

"Science  Abstracts."  Sections  A  and  B.  Vol.  XIX.  Part  12. 
December  27th.  1916.  London  :  E.  &  F.  X.  Spon.  Ltd.  Price 
Is.  (Id.  each. 

Industries   of   the   Empire. — The  following  is  a  con 

of  a  statement  issued  last  week  by  the  Trade  and  Industry  Com- 
mittee of  the  Royal  Colonial  Institute  :  — 

"  For  some  time  past  the  Trade  and  Industry  Committee  of  the 
Royal  Colonial  Institute  has  been  engaged  upon  the  work  of 
encouraging  the  establishment  of  new  industries  in  the  British 
Empire,  with  a  view  to  giving  a  measure  of  confidence  and  security 
to  capital  to  be  embarked  therein,  as  well  as  assisting  the  expansion 
of  existing  industries.  As  a  result  of  a  resolution,  the  Committee 
has  bees  in  communication  with  the  Governments  and  Chambers 
of  Commerce  of  the  Dominions  and  Colonies  with  a  view  to  urging 
the  necessity  of  making  it  obligatory  on  all  Government  and 
municipal  bodies  to  purchase  Empire-made  goods,  and  to  place  all 
contracts  as  far  as  possible  with  British  firms.  Such  action,  in  the 
opinion  of  the  Committee,  would  prove  a  strong  factor  in  stimu- 
lating the  establishment  of  new.  and  the  growth  of  existing, 
industries,  as  well  as  consolidating  inter-Empire  trade. 

"  In  response  to  the  communication  sent  by  the  Trade  and 
Industry  Committee  on  the  subject,  replies  have  been  received 
from  28  Governments  and  21  Chambers  of  Commerce  and  Boards  of 
Trade,  which  go  to  prove  that  the  Empire  is  united  in  the  desire  to 
assist  and  encourage  Empire  trade,  and  to  take  such  action  as  may 
be  deemed  appropriate  and  feasible.  There  is  naturally  diver 
gence  of  views  as  to  the  methods  to  be  adopted  for  attaining  the 
object  in  view,  mainly  on  account  of  the  various  systems  of  govern- 
ment which  exist  in  the  British  Empire,  but  it  is  satisfactory  to 
find  that  the  Crown  Colonies  and  Colonies  not  possessing  respon- 
sible government  are  unanimous  in  their  desire  to  co-operate  in 
carrying  out  the  principle  embodied  in  the  communication  of  the 
Committee.  As  regards  the  self-governing  Dominions,  there  is  a 
general  desire  to  comply  with  the  terms  of  the  resolution,  and 
to  take  such  steps  as  will  ensure  unity  of  action  in  the  future. 

"  The  Chamber  of  Commerce  of  Sydney  affirms  the  principle 
that  all  Government  Departments.  Municipalities,  and  other  public 
bodies  spending  public  money,  should  purchase  Empire-made  goods 
and  place  all  contracts  with  British  firms  where  possible.  The 
Chamber  of  Commerce  of  Melbourne  states  that  the  principle  em- 
bodied in  the  resolution  is  already  largely  in  force  in  the  Common- 
wraith,  and  that  the  Chambers  of  Commerce  throughout  Australia 
have  already  taken  steps  to  carry  out  the  principle  embodied 
therein.  As  regards  South  Africa,  the  resolution  was  adopted  at  a 
meeting  of  the  Association  of  Chambers  of  Commerce  of  South 
Africa  in  Cape  Town  on  September  12th  last.  The  Chambers 
of  Commerce  in  India  have  taken  active  steps  in  connection  with 
trade  after  the  war.  and  have  formulated  a  series  of  suggestions  for 
the  Empire  as  a  w-kole.  They  strongly  advocate  the  extension  of 
the  system,  by  which  Government  Departments  and  local  autho- 
rities give  preference  to  British  goods,  and  that  local  authorities 
should  only  use  other  than  British  goods  if  actually  forced  to  do  so 
by  considerable  advantage  in  favour  of  such  foreign  goods.  The 
replies  are.  on  the  whole,  of  a  very  satisfactory  character,  and  may 
be  seen  in  the  Trade  and  Industry  Department  of  the  Royal 
Colonial  Institute.  Northumberland  Avenue.  W.C." 

Trade  Announcements.— The  offices  of  the  Phillips 
Commutatob  Grinder  Co..  Ltd..  have  been  removed  from  the 
City  to  122.  Walworth  Road.  London.  S.E. 

The  London  Electric  Firm  has  removed  to  Brighton  Road, 
Croydon.     Telephone  Xo.  "  68  Purley." 

For  Sale. — The  Wolverhampton  B.C.  Electricity  Depart- 
ment has  for  disposal  two  mild-steel  steam  separators.  For 
particulars  see  our  advertisement  pages  to-day. 


LIGHTING  AND  POWER  NOTES. 


Australia.  —  Electric  power  from  the  Public  \\  orb 
Department  power  house  at  Port  Kembla  will  be  used  in  the  con- 
struction of  the  great  dam  on  the  Cordeaux  for  the  Sydney  watei 
supply:  a  survey  for  a  cable  is  being  made  over  the  distance  ol 
about  seven  miles,  which  is  on  the  way  towards  the  southern  lrm 
towns  to  which  the  Works  Department  has  offered  a  supply  0! 
power.     Mittagong.    one    of    these    towns,   has   decided   upon  ( 
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municipal  installation,  and  is  about  to  ask  the  ratepayers'  consent 
to  the  raising  a  loan.  North  Illawrra  Council,  which  has  for 
some  considerable  time  been  contemplating  an  installation,  has 
recently  received  offers  for  the  supply  of  power  from  the  South 
Bulli  and  the  Corrimal  Collieries,  but  has  been  unable  to  come  to 
anydecision  up  to  the  present. — Australian  Mining  Standard. 

Bedford. — Extension    Scheme. — As    mentioned    in    a 

previous  issue,  a  special  meeting  of  the  T.C.  was  called  to  consider 
the  extension  scheme  at  the  electricity  works,  which  had  been 
recommended  by  the  Electricity  Committee,  at  an  estimated  cost 
of  £33,980,  of  which  sum  a  prospective  consumer  outside  the 
borough  was  to  advance  £5,080.  A  great  diversity  of  opinion  was 
shown  in  the  discussion,  Mr.  W.  E.  Sowter  voicing'  the  case  of  the 
Committee  at  considerable  length,  and  (judging  by  the  Press 
report)  giving  excellent  reasons  why  the  new  work  should  pro- 
ceed. However,  on  a  vote  it  was  decided  to  rescind  the  resolution 
of  the  Committee  to  carry  out  the  extensions,  by  12  votes  to  11. 
A  motion  was  then  carried  appointing  a  sub-committee  to  seek 
better  terms  from  the  contracting  parties,  and  during  these  pro- 
ceedings Mr.  Sowter  handed  in  his  resignation,  as  he  took  the  vote 
to  indicate  a  lack  of  confidence  in  the  Committee.  The  dis- 
cussion revealed  the  usual  lack  of  understanding  of  matters 
electrical  :  and  although  an  array  of  aldermen  foregathered  to 
squash  the  proposed  extension,  none  of  them  apparently  offered  a 
suggestion  for  meeting  the  immediate  new  demands  of  720  KW.. 
for  which,  according  to  Mr.  Sowter,  no  generating  plant  is 
available. 

Belfast. — Extension   Scheme. — The   monthly   meeting 

of  the  Corporation  was  marked  by  a  rather  acrimonious  discussion 
in  connection  with  the  proposed  new  power  station.  Sir  John 
Snell  wrote  that  he  had  had  a  conference  with  the  chairman  of 
the  Electrical  Committee,  Councillor  Duff,  and  the  Electrical 
Engineer,  and  as  a  result  he  asked  for  further  information,  after 
which  he  would  be  able  to  present  a  report.  Sir  John  further 
Suggested  another  conference  in  London,  which  was  approved. 
Councillor  Alexander  again  drew  attention  to  the  unsatisfactory 
state  of  the  electrical  supply,  and  said  that  surely  a  local  man 
could  be  got  to  keep  the  station  in  order.  Our  correspondent  says 
the  margin  of  power  over  the  demand  is  very  small  at  the  present 
time,  and  it  is  quite  evident  that  something  must  be  done  at  an 
early  date  to  supplement  the  supply. 

Bradford. — War  Wages. — Having  before  it  a  consider- 
able number  of  applications  from  workers,  and  recommendations 
from  Corporation  committees,  the  special  Corporation  Committee 
to  deal  with  war  wages  and  bonuses  agreed  last  week  upon 
an  equitable  flat-rate  addition  to  pre-war  rates  of  pay  as 
the  best  wa\'  of  dealing  with  the  whole  matter,  and  adopted  for 
recommendation  to  the  City  Council  the  following  scheme :  - 
Advances  and  bonuses  given  since  the  commencement  of  the  war, 
either  in  accordance  with  Trade  Union  rates  or  otherwise,  shall, 
in  the  case  of  men,  be  made  up  to  a  total  of  8s.  per  week  on  the 
rates  or  scales  in  operation  on  August  4th,  1914.  In  the  case  of 
women  and  youths,  the  bonus  will  be  increased  from  the  present 
2s.  to  fs.  per  week.  In  the  few  cases  in  which  increases  during 
the  war  have  exceeded  8s.  per  week,  there  will  be  no  reduction,  and 
if  during  the  continuance  of  the  scheme  the  standard  rate  of  wages 
in  regard  to  any  trade  should  be  increased  to  cause  the  aggregate 
increases  to  exceed  Ss.,  the  new  standard  will  be  paid.  The 
revised  bonus  allowance  will  be  added  to  the  normal  remuneration 
of  (he  married  employes  serving  with  the  Forces  in  arriving  at  the 
allowances  payable  to  their  wives.  The  new  bonuses  are  to  be 
regarded  as  war  wages,  and  recognised  as  due  to  the  existence  of 
the  present  abnormal  conditions,  and  will  be  applied  pro- 
portionately to  the  actual  wages  earned,  whether  more  or  less  than 
the.  wages  of  a  normal  full  week.  This  scheme,  if  approved  by  the 
City  Council,  will  apply  to  all  Corporation  employes  except  a 
dozen  or  less. 

Burnley. — The  Electricity  Committee  will  he  prepared, 

on  the  conclusion  of  hostilities,  to  consider  the  question  of  supply- 
ing electricity  to  the  Rose  Grove  district. 

Chippenham. — Workhouse  Lighting. — The  B.  of  G. 

has  appointed  a  Committee  to  consider  the  question  of  having  the 
electric  light  installed  at  the  workhouse.  The  Electricity  Co. 
has  offered  to  install  a  plant  with  136  lights  and  1215  switches,  at  a 
cost  of  £175.  and  to  allow  £50  for  the  present  gas  fittings.  If  the 
Guardians  take  the  light  for  five  years  the  payments  could  be 
spread  over  that  period,  and  the  maximum  cost  of  lighting  would 
lie  655 per  annum.  The  House  Committee  had  recommended  the 
acceptance  of  the  offer  as  being  a  reasonable  one. 

Continental. — Portugal.— The  Times  correspondent  at 
Lisbon  says  that  by  a  decree  just  published  there,  the  consumption 
of  gas  and  electricity  is  reduced  in  the  case  of  public  lighting  by 
5o  pel-  cent,  and  of  private  by  HO  per  cent.  ;  the  closing  hours  of 
shops  is  fixed  at  7,  and  that  of  theatres  and  cafes  at  11. 

Darlington. — -The  Corporation  electricity  undertaking- 
has  a  capital  of  £128, 936,  and  a  revenue  of  £27.177  resulted  from 
last  year's  working,  equal  to  9-12  per  cent,  on  the  capital  employed. 
The  last  year  is  the  only  one  in  the  last  eight  that  the  department 
has  not  transferred  any  of  its  'Surplus  profit  in  aid  of  the  rates. 
The  depreciation  fund  amounts  to  £7,318,  while  £5,515  has  been 
spent  out  of  profits  on  capital  works. 

Dewsbury. — War  Wages. — The  Electricity  Committee 
ha?  resolved  to  grant  the  application  of  the  Amalgamated  Society 
of  Engineers  for  an  advance  of  3s.  per  week  in  the  wages  of  men 


employed  in  the  electricity  works  from  October  ls(  last,  subject  toil 
being  recognised  that  the  advance  is  a  war  wage  and  dependent  on 
the  existence  of  the  abnormal  conditions.  It  was  resolved  to  grant 
an  additional  2s.  per  week  war  bonus  to  all  the  staff  al  the  elec- 
tricity works,  except  one  man  already  dealt  with. 

Doncaster. — Street    Lighting. — At  a.  recent  meeting 

the  Mayor  said,  with  regard  to  the  recently  adopted  Limited  Bystem 
of  lighting  the  town  by  electricity,  that  the  electric  lamps  had 
served  their  purpose  so  well  that  he  would  like  to  see  them  replace 
the  gas  lighting  all  over  the  town. 

Dublin. — Loan    Sanction. — The  re-borrowing    by   the 

Corporation  of  £16,816  in  respect  of  the  electric  lighting 
undertaking  and  refuse  disposal  works  has  been  sanctioned,  and 
steps  have  been  taken  for  the  creation  of  stock  for  that  amount. 

Thk  Special  Investigation.-  In  a  letter  to  the  Dublin 
Corporation  as  to  his  position  in  connection  with  the  City  Elec- 
tricity Undertaking  anil  the  reports  of  Mr.  D'Alton  and  the  Special 
Committee  of  Inquiry,  Mr.  L.  J.  Kettle,  Deputy  City  Electrical 
Engineer,  declares  his  readiness  to  put  his  opinion  on  the  matter  to 
a  test  by  running  the  works  or  the  undertaking  against  Mr. 
D'Alton  for  a  week,  a  month,  or  a  year  under  similar  conditions, 
and  guaranteeing  to  show  at  least  equally  good  results.  "  I  will 
wager  my  salary,"  he  says,  "  for  the  time  being  against  his  on  the 
result,  and  if  I  am  proved  incompetent, yon  will  not  be  under  the  neces- 
sity of  getting  rid  of  me,  for  I  shall  not  wait  for  that.  If  I  win.  I  am 
confident  you  will  show  appreciation."  Mr.  Kettle  mentions  that 
he  has  time  and  ag^ain  asked  to  be  paid  on  results,  for  he  would  be 
very  pleased  to  have  not  only  a  professional,  but  a  financial  interest 
in  getting  the  best  results  possible.  He  adds  that  the  guarantees 
to  effect  economies  which  he  gave  the  Council  he  has  made  more 
than  good.  The  books  and  records  show  that  it  was  not  he  who, 
as  alleged,  put  false  statements  before  the  Council.  The  under- 
taking is  not,  he  asserts,  the  hopeless  thing  one  would  imagine 
from  the  reports.  He  attaches  to  his  letter  an  appendix,  in  which 
he  deals,  in  technical  detail,  with  the  points  stated  in  .Mr. 
D' Alton's  report. 

Eccles. — Bulk  Supply. — The  Corporation  has  divided 

to  inquire  from  theSalford  Corporation  and  the  Lancashire  Electric 
Power  Co.  as  to  their  terms  for  .supplying  electrical  energy  in  bulk. 

India. — According  bo  Indian  Engirwering,  the  Govern- 
ment Resolution  on  the  Report  submitted  by  the  Committee 
appointed  in  June  last  to  advise  Government  on  the  question  of  the 
charges  at  present  levied  by  the  Calcutta  Electric  Supply  Corpora- 
tion, Ltd.,  will  be  received  with  general  satisfaction.  With  rebates 
for  prompt  payment  the  present  cash  rates  for  current  are  5  annas 
for  lighting  and  3  annas  lor  fans,  with  further  reductions  in  the 
case  of  large  consumers,  while  the  meter  rent  was  reduced  from 
Re.  1  to  8  anuas  in  1915.  The  Committee,  after  considering  the 
case  in  all  its  bearings,  recorded  the  following  opinion  :-  "  We 
cannot  but  come  to  the  conclusion  that  there  is  a  sufficient  margin 
to  admit  of  a  further  reduction  in  the  cash  price  per  unit  for 
lighting.  There  has  been  a  reduction  of  1  anna  since  the  agitation 
for  lower  rates  commenced  in  1911.  This  reduction  was.  we  think, 
unduly  delayed,  and  it  would  have  been  more  fitting  if  the  addi- 
tional profits  had  been  utilised  in  working  out  the  loss  on  the  old 
plant  rather  than  increasing  the  dividend  of  the  shareholders." 
With  this  expression  of  opinion  the  Government  Resolution  fully 
concurs. 

Keighley. — Street    Lighting. — A    proposal    to   spend 

£300  on  the  further  lighting  of  the  streets  by  electricity,  has  been 
referred  back  by  the  T.( '. 

Leigh. — Linking-up. — The  T.C.  has  continued  a  pro- 
posal by  the  Electricity  Committee  to  link-up  its  undertaking  with 
that  of  the  South  Lancashire  Tramways  Co.,  for  the  purpose  of  a 
mutual  stand-by,  and  also  for  the  laying  down  of  plant  at  a 
local  works,  which  schemes  will  involve  the  expenditure  of  £2,100 
and  £1.110  respectively. 

Lewes. — Street  Lighting. — The  T.C  has  derided  to 

have  certain  public  thoroughfares  temporarily  wired  for  public 
lighting  by  electricity,  at  an  estimated  cost  of  £  15. 

London. — Marylebone. — The  Electricity  Committee,  on 

the  report  of  the  general  manager,  recommends  the  reconstruct  ion. 
of  the  ash  conveyor  (which  has  been  in  use  11  years),  at  a  cosl  of 
,£1,590,  plus  £100  for  labour.  He  has  also  reported  on  the  fires 
'which  frequently  occur  in  the  overhead  bunkers,  and  has  decided 
that  some  means  must  be  provided  for  quickly  removing  the  coal 
which  is  on  fire.  He  recommends  that  a  conveyor  should  be  erected 
under  the  coal  bunkers  in  the  boiler  house,  at  a  total  cosl  of 
£1.7oo. 

The  general  manager  reports  that  he  finds  the  cost  which 
would  be  entailed  to  gasify  coke  in  producers,  extract  the  ammonia 
and  turn  it  into  sulphate,  and  fire  the  boilers  with  gas.  would  far 
exceed  any  saving  that  could  be  made. 

As  the  next  best  step  he  recommends  that  two  of  the  boilers 
should  be  fitted  with  the  Underfeed  Co.'s  travelling  grate,  at  atotal 
cost  of  £2,100 ;  the  boilers  are  designed  to  evaporate  normally 
18.000  lb.  of  water  per  hour,  and  this  can  be  increased  to  25.000  lb. 

A  technical  report  on  the  low-temperature  distillation  of  coal 
has  been  submitted  to  the  Committee. 

The  working  of    the  electricity  department   for  the  September 
quarter  shows  that   2,745,481   units  were   sold,  a    n.-t   increas 
379  per  cent,  over  September.  1915.     The  revenue  from  consumer.-. 
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including  meter  rentals,  amounted  to  £28,312,  an  increase  of  £812 
on  the  corresponding  quarter.  The  total  expenditure  for  the 
rfuarter  amounted  to  £17,413,  an  increase  of  £1,844.  The  result  of 
the  quarter's  working  is  a  drop  oi  £133,  as  compared  with  1915, 
but,  on  the  ha         i  '  19  betti  i    ban  last  year. 

It  is  estimated  that  the  lighting  units  have  decreased  by  about 
ilM  per  cent.,  as  t}ie  result  of  daylight  saying,  further  iighting 
restrictions,  and  consumers'  economies  since  last  year.  The 
analysis  discloses  an  increase  of  no  less  than  20  per  cent,  in  sales 
Eor  uses  other  than  lighting,  which  it  is  expected  to  retain  after 
the  war. 

Woolwich.— The  General  Purposes  Committee  has  agreed  to 
suppor.t  the  Hacknej  BX1.  in  defending  the  pending  action  in 
to  alleged  preferential  oharging,  but  urges  that  official 
action  should  be  taken  to  defer  the  proceedings  till  alter  the  war. 

Bai  n  ssea  The  Electricity  Committee  recommends  the  Council 
to  grant  an  advance  of  3s.  per  week  as  war  wages  to  fitters  in  the 
employ  of  the  Electricity  Department. 

Willi  reference  to  the  electricity  supply  in  the  Nine  Elms  district. 
the  Committee  is  arranging  for  a  300-K.v.A.  transformer,  to  be 
supplied  I iv  the  lin'tish  Electric  Transformer  Co.,  at  a  cost  of  £368. 
'  SoUTHWAEK.  The  Electricity  Committee  has  prepared  a  list  of 
revised  charges,  which  will  be  equivalent  to  a  totar  increase  in 
ince  the  war  started  of  30  per  cent,  on  lighting-  and  50  per 
cent,  on  power.  It  is  pointed  out  that,  as  revised,  the  charges  are 
oni\  equivalent  to  those  of"  the  competing  company  in  the  area.  It 
1  that  in  the  future  an  increase  in  price  of  1  per  cent. 
m:i\  I j  made  for  each  lid.  by  which  the  price  of  coal  exceeds  20s. 
per  ton. 

Manchester. — Proposed  Loan. — The  Electricity  Com- 
mittee proposes  to  apply  to  the  L.G.B.  for  sanction  to  borrow 
630,000  to  cover  the  cost  of  additional  plant  at  consumers'  and 
Corporation  sub-stations. 

Mr.  S.  L.  Pearce.  the  chief  engineer,  anticipates,  in  view  of  the 
increased  demand,  that  it  will  be  necessary  to  review  the  position 
with  regard  to  the  generating  plant  in  the  course  of  the  next  few 
months. 

Portuguese  East  Africa. — According  to  the  British  South 

African  Export  Gazette,  the  English  company  holding-  the  contract 
for  the  supply  of  power  to  the  Government  railway  and  docks  at 
Lourenco  Marques,  has  installed  a  400-K.w.  generating  set  and  two 
new  boilers,  at  a  total  cost  of  (66,500,  on  the  advice  of  Messrs. 
Mordej  Si  Dawbarn,  the  consulting  engineers. 

St.  Annes-on-Sea. — Electric  Heating. — Mr.  J.  H. 
Clothier,  the  electrical  engineer  to  the  District  Council,  reports  that 
during  the  past  month  there  has  been  quite  a  run  on  electric 
radiators,  householders  turning  to  this  form  of  heating  in  prefer- 
ence to  '  he  now  eost  ly  coal  fire.  The  result  has  been  that  the  load 
lias  I n  particularly  heavy,  constituting  a  record. 

Sheffield. — Loan  Sanction. — The  Treasury  has  approved 

of  the  borrowing  of  £8,280  for  rotary  converters  and  sub-station 
buildings,  including  cost  of  purchase  of  a  site  for  the  sub-station. 
.  New  Power  Station. — A  public  meeting"  of  ratepayers  has 
approved  the  proposed  new  power-station  scheme  ;  it  was  pointed 
out  that  the  electric  furnaces  in  use  or  ordered  represented  an  out- 
put, of  100,000  tons  of  steel  per  annum. 

Southport. — The  Corporation  Electricity  Committe  has 

instructed  the  Town  Clerk,  Borough  Treasurer,  and  Electrical, 
Engineer  to  draw  up  new,  regulations  with  reference  to  elect  licit y 
supply. 

Swansea. — IIire-I'ckchase  Scheme. — The  Corporation 

has  approved  of  a  recommendation  of  the  Electric  Lighting  and 
Tramways  Committee,  as  the  best  means  of  encouraging  the  supply 
of  electricity  to  houses  and  premises  where  the  occupiers  are  unable, . 
or  unwilling,  to  bear  the  initial  cost  of  installation,  to  supply  the 
electrical  apparatus,  do  the  wiring,  &c.,  on  the  hire-purchase 
system.  The  scheme  is  applicable  to  electrical  apparatus  of  all 
descriptions  obtainable  at  the  Committee's  showrooms,  upon  a  cash 
payment  of  20  per  cent.,  the  balance  to  be  paid  by  means  of 
quarterly  instalments  spread  over  three,  five  or  seven  years.  The 
cost  of  installing  a  house  varies  from  £3  12s.  Cd.  for  one  of  five 
rooms,  to  £<>  12s  6d.  for  one  of  ten  rooms,  and  the  payment  of  the 
cost  of  the  installation  and  fittings  is  to  be  charged  to  a  suspense 
account,  which  will  be  reduced  year  by  year  as  the  instalments 
are  repaid. 

Walsall. — The    maximum    load    recorded    at    the    old' 
Wolverhampton  Street  station  on  Decembei  I3thlas1  was  2,006  km 
i  In-  effective   plant  capacity   being   1,870  kv.\     The  original   war 
wages    of   the   electricity   and   tramways  departments  have  been 
increased  from  J6411  and  £1,300  to  £822  and  £2,075  respectively. 

Owing  to  the  delay  in  getting  the  new  generating  station  into 
full  u^e.  the  Electricity  Committee  has  decided  to  increase  the 
price  of  current  by  2n  per  cent.,  as  from  the  meter  readings  for  the 
December  quarter. 

Wimbledon. — Loan  Refused.— The  B.  of  T.  has  refused 

to  sanction  a  loan  of  £3,483  for  house  mains,  services,  meters,  and  a 
sub-station  transformer.  The  Council  has  decided  to  inform  appli- 
cants for  connections  of  this  fact. 

Winchester.— Price  Increase. — The  T.C.  has  increased 

the  price  of  current  as  from  the  Christmas  quarter  for  lighting, 
power,  heating,  and  cooking  by  another  10  per  cent.,  making  25  per 
dent,  since  the  war  broke  out. 


TRAMWAY  and  RAILWAY   NOTES. 


Astley. — A  correspondent  states  that  the  proposed  new 

tramway  through  the  Astley  district — where  extensive  new  coal- 
fields are  being  opened  out  -which  would  connect  with  the  South 
Lancashire  Co.'s  system  at  Leigh  and  Boothstown,  has  been  shelved 
until  after  the  war. 

Bradford. — The  tramway  authorities  are  inviting  em- 
ployers of  the  city  to  change  the  meal  times  of  their  staffs  in  such 
a  way  that  the  meal  hours  will  be  spread  over  a  wider  period  than 
at  present,  in  view  of  the  increased  demand  on  the  cars  consequent 
on  the  railway  restrictions,  and  also  of  the  limit  on  the  number  of 
car-  available  owing  to  the  action  of  certain  workmen  in  refusing 
to  work  overtime. 

The  traffic  receipts  up  to  the  present  time — quite  apart  from  the 
increased  use  of  the  cars  by  reason  of  the  railway  restrictions  — 
amount  to  £  10,000  more  than  for  the  corresponding  period  of  last 
year,  and  last  year  was  unusually  high.  About  600  men  have  been 
released  from  the  staff  of  car  operators  for  the  Army  or  war 
work,  to  attempt  to  replace  whom  the  department  has  secured  300 
women  as  conductors.  The  sheds  have  been  combed  and  re-combed 
for  men  fit  to  be  trained  as  drivers,  and  the  repair  department  has 
lost  84  men  to  the  Army  or  war  work.  The  men  left  have  not, 
unfortunately,  been  able  to  appreciate  their  responsibility  to  quite 
the  extent  which  is  desirable  under  present  circumstances,  and  the 
decision  of  the  local  Munitions  Court  having  gone  against  them  in 
a  recent  dispute  on  rates  of  pay,  they  are  refusing  to  work  over- 
time. The  renewals  and  building  department  of  the  undertaking, 
owing  to  war  effects,  has  practically  ceased  to  exist,  and  the  number 
of  cars  which  can  be  put  on  the  road  is  greatly  reduced,  to  cope 
with  greatly  increased  traffic.  The  normal  week-day  number  of 
cars  is  176,  but  the  number  possible  is  now  about  156.  and  whereas 
the  Saturday  service  is  normally  196,  it  is  now  reduced  to  164. 

Accident. — On  Monday  morning  a  car,  from  which  the  driver 
had  alighted,  ran  away  down  a  steep  hill,  colliding  with  another 
car  and  wrecking  it  ;  21  passengers  were  more  or  less  seriously 
injured. 

Darlington. — The  tramways  have  now  completed  their 

1 1  th- year,  and  in  the  annual  abstract  of  accounts  it  is  stated  that 
the  _  n  iss  profit  for  the  past  year  was  li'5  per  cent,  on  the  capital  out- 
lay of  677,929,  compared  with  5  "8,  5'3,  II.  and  11  percent,  for  the 
previous  four  years.  After  providing  for  interest  and  depreciation, 
there  was  a  net  loss  of  £1.088.  The  working  costs  per  mile  were 
almost  the  same  as  in  the  previous  year.  The  passengers  carried 
numbered  1,439,278,  an  increase  of  204,495  on  the  previous  year, 
and  the  traffic  receipts  showed  an  increase  of  £963. 

Doncaster. — Welded  Joints. — The  Tramways  Com- 
mittee has  appointed  the  Tudor  Accumulator  Co.,  Ltd.,  to  carry 
out  the  work  of  welding  and  building  not  less  than  250  rail  joints 
on  the  Corporation's  permanent  way.  The  track  has  given  con- 
siderable anxiety  for  some  time,  and  £5,000  has  been  spent  on  it 
during  the  past  financial  year. 

Referring  to  war-time  difficulties  last  week.  Councillor  Balmforth 
said  that  they  had  had  to  resort  to  women  drivers  and  conductors, 
who  had  done  so  well  that  he  did  not  know  whether  the  men 
would  not  be  in  the  second  place  at  the  finish  of  the  war  ;  36 
Saturday  drivers  had  been  trained,  and  something  like  85 
iv  ecu  n.  28  of  whom  had  left,  at  various  times.  The  department 
required  more  cars,  but  could  not  get  them,  and  the  number  they 
had  were  running  full  time,  aud  could  not  be  laid  by  for 
overhauling.  There  was  difficulty  in  getting  repair  parts,  and  some 
cars  had  had  to  be  pulled  to  pieces  to  effect  repairs  on  others.  In 
regard  to  an  application  for  cheap  workmen's  fares,  he  said  that  in 
the  near  future,  fares  might  have  to  be  increased. 

Dudley. — Accident. — On  Thursday  morning,  last  week, 

a  serious  tramway  accident  occurred  on  the  Tipton  Road  route, 
resulting  in  the  death  of  one  person  and  injuries  to  25  or  30  others. 
The  accident  was  almost  a. repetition  of  one  which  occurred  in  the 
same,  place  a  year  ago.  The  driver  left  the  car  for  a  few  moments 
at  a  terminus,  while  the  conductress  turned  the  trolley  pole  and 
mounted  the  rear  platform,  when  the  brakes  were  apparently 
released,  and  the  car  ran  away  uncontrolled  down  an  incline,  being 
derailed  at  some  points  and  overturned.  Of  the  passengers  25  were 
taken  to  the  hospital,  while  one — an  extra  conductress  who  was 
learning*— was  caught  under  the  car  and  died  shortly  after  rescue. 

Huddersfield. — Mr.  E.  H.  Sellars,  tin-  Chairman  of  the 
Tramways  Committee,  has  made  a  public  appeal  for  patience  and 
fprbearance  during  the  present  stress  and  difficulty  in  the  tram- 
way service.  The  department  has  lost  180  men  to  the  Army  or  to 
war  work,  and  the  whole  of  the  works  staff  has  been  com  lied  to 
find  suitable  men  to  train  as  motormen.  The  number  of  stopping 
places  on  the  routes  is  to  be  materially  reduced,  and  the  public  are 
asked  not  to  require  parcel  carrying  after  5  p.m.  Ladies  are 
asked  to  use  the  cars  for  shopping  at  times  other  than  workers' 
meal  times. 

Keighley. — Women  Drivers. — The  Corporation  has 
decided  to  abandon  its  experiment  of  employing  women  drivers  on 
the  electric  cars.  One  or  two  minor  accidents  have  occurred,  and 
ft  is  said  the  women  have  not  the  necessary  muscular  power  effec- 
tively to  apply  the  brakes. 

•  The  question  is  to  be  considered  as  to  whether  it  is  feasible  for 
the  tramway  system  to  be  linked  up  to  that  of  Bradford  through 
Bingley  and  Crossfiats  by  petrol  omnibuses. 
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Lancashire  Tramway  Wages. — As  a  result  of  an  arbi- 
tration conducted  by  Sir  George  Askwith,  a  war  bonus  of  lis.  i«l, 
per  week  has  been  granted  to  the  male  tramway  employee  of  II 
Lancashire  towns,  that  amount  to  include  any  increases  granted 
since  the  outbreak  of  the  war.  Youths  under  IS  are  to  receive  a 
war  bonus  of  3s.  3d.  The  award  makes  no  change  in  the  wages  or 
war  bonus  paid  to  female  employes.  Among  the  areas  affected  are 
Birkenhead,  Salford,  Wigan,  Stockport,  Oldham,  Preston.  Bolton. 
Acerington.  and  Ashton-undcr-Lvne. 

Sheffield. — Application  is  to  be  made  to  the  .Ministry  of 

Munitions  for  a  permit  to  have  100  tuns  of  tramway  rails  rolled. 

South  Lancashire. — A   new  system  of  tickets  with  the 

stages  numbered  was  introduced    at    the  beginning  of  this  week   by 
the  South  Lancashire  Tramway-  I  !o 

Miners  wishing  to  enter  the  South  Lancashire  Co.'s  cars  in  the 
afternoon,  at  Walkden,  now  form  queues. 


THE     CONDENSATION     PUMP. 


Ix  the  General  Electric  Review  for  December,  Dr.  Irving 
Langmuir,  of  the  Research  Laboratory  of  the  General 
Electric  Co.,  Schenectady,  X.Y..  describee  a  new  form  of 
mercury  vapour  vacuum  pump,  characterised  by  its  extreme 
speed  and  the  high  degree  of  vacuum  attainable. 

The  original  type  of  pump  is  shown  diagrammatically  in 
fig.  1. 

In  this  device  a  blast  of  mercury  vapour  passes  upward 
from  the  heated  flask  A  through  the  tubes  b  and  c  into  the 
condenser  D.  Surrounding  B  is  an  annular  space  e  con- 
necting through  f  and  the  trap  a  with  the  vessel  to  be 
exhausted.  The  tube  c  is  enlarged  into  a  bulb  h  just  above 
the  upper  end  of  the  tube  B.  This  enlargement  is  sur- 
rounded by  a  water  condenser  J,  from  which  the  water  is 
removed  at  any  desired  height  by  means  of  the  tube  k, 
which  is  connected  to  an  aspirator.  The  mercury  con- 
densing; in  d  and  h  returns  to  the  flask  a  by  means  of  the 


Pig.  I.— Fibsi   Form  oj   Condensation  Pump. 

tubes  l  and  m.  The  tube  N  connects  to  the  "rough"  or 
"backing"  pump,  which  should  maintain  a  pressure  con- 
siderably lower  than  the  vapour  pressure  of  the  mercury 

in  a. 

This    pump  operated    extremely  satisfactorily,  but  was 
rather  difficult  to  make,    Trouble  was  frequenl  ly  experienced 

by  some  liquid  mercury  collecting  at  the  bottom  of  the 
annular  spaces.  This  mercury  by  being  in  contact  with 
the  hot  tube  b,  gave  off  vapour  which  produced  a  blast 
passing  upwards  into  the  annular  space  K.  Some  of  this 
mercury  vapour  flowed  out  along  the  tube  f  and  interfered 
with  the  free  passage  of  gas  from.F  into  the  pump. 
.  To  avoid  this  difficulty  the  design  shown  in  fig.  2  was 
adopted.  In  this  pump  mercury  vapour  from  the  flask  a  is 
carried  through  the  thermally  insulated  tube  B  to  the 
nozzle  L.     The  vessel  to  b'e  exhausted  is  connected  to  r. 


The  gas  from  this  vessel  passes  through  the  trap  g  and  the 
tube  r  into  the  annular  space  e.  At  p  this  gas  comes  into 
contact  with  the  mercury  vapour  blast  issuing  from  the 
nozzle  i,.  and  is  thus  forced  outward  and  downward  against 
the  walls  of  the  tube  c,  and  is  finally  driven  down  into 
i  he  space  ii.  from  which  it  escapes  into  the  rough  pump 
connection  x.  The  mercury  which  condenses  on  the  sides 
of  the  water-cooled  tube  c  passes  back  through  the  tube  ji 
into  the  boiler  a. 

By  this  construction  noi f  the  rcury  winch  con- 
denses passes  into  the  annular  spare  e,  and  thus  the  trouble- 
some blasl  of  mercury  into  the  tube  t  is  wholly  avoided. 

In  the  pump  shown  in  fig.  1,  a  part  of  the  mercury  vapoui 
condensed  on  the  walls  of  the  enlargement  n,  bul  the  larger 
part  passed  up  into  the  air-cooled  condenser  i>.  in  the 
newer  pump  (fig.  2)  the  enlargement  of  the  tube  c  and  the 
second  condensing  chamber  are  eliminated  entirely.  This 
greatly  simplifies  the  construction  without  materially 
affecting  the  operation  of  the  pump.  It  is  true  thai  the 
speed  of  operation  appears  to  be  somewhat  higher  in  the 
type  containing  the  enlargement,  lutt  the  speed  of  these 
pumps  is  usually  so  excessive,  even  without  the  enlargement, 
that  a  further  increase  in  speed  serves  no  useful  purpose. 

In  order  thai  the  pump  may  functionate  properly  it  is 
essential  that  the  end  of  the  nozzle  i,  (fig.  2)  shall  be  located 


Fiu.  2.  —Improved  Form  up     Fio.  3.  -Diagram  Illustrating 
Condensation  Pump.  the  Action  of  an  Ejector. 

below  the  level  at  which  the  water  stands  in  the  con- 
denser J.  In  other  words,  the  overflow  tube  k  must  lie 
placed  at  a  somewhat  higher  level  than  the  lower  cud  of 
the  nozzle,  as  is  indicated  in  the  figure.  The  other  dimen- 
sions of  the  pump  are  of  relative  unimportance.  The  dis- 
tance between  h  and  D  must  be  sufficiently  great,  so  that  no 
perceptible  quantity  of  gas  can  diffuse  back  against  the 
blast  of  mercury  vapour,  and  so  that  a  large  enough  con- 
densing area  is  furnished. 

The  pump  may  be  made  in  any  suitable  size.     Some  have 

1 n  constructed  in  which  the  tube  b  and  the  nozzle  i.  were 

14  in.  in  diameter,  while  in  other  pumps  this  tube  was  only 
j  in.  in  diameter,  and  the  length  of  the  whole  pump  was 
only  about  4  in.  The  larger  the  pump  the  greater  i  lie  spi  ed 
of  exhaustion  that  may  be  obtained. 

In  the  operation  of  the  pump  the  mercury  boiler  a  is 
heated  by  either  gits  or  electric  heating,  so  that  the  mercury 
evaporates  at,  a  moderate  rate.  A  thermometer  placed  in 
contact  with  the  tube  b,  under  the  heal  insulation,  usually 
readsbetween  mo  and  120  C.  when  the  pump  is  operating 
satisfactorily.  Under  these  conditions  the  mercury  in  the 
boiler  a  evaporates  quietly  from  its  surface.  No  bubbles 
.arc  formed,  so  there  is  never  any  tendency  to  bumping. 
.  Unlike  Gaede-'s  diffusion  pump,  there  is  nothing  critical 
about  the  adjustment  of  the  temperature.  With  an 
electrically-heated  pump  in  which  the  n 
diameter,  the  pump  began  toopera  nly  when  th< 

heating" unit  delivered  220  watte.     Ch  s] 1  <  t  exhaustion 

remains  practically  unchanged  wh  nrrent  is 

increased  even  to  a  puint  where  about  35u  WStte  is  applied. 
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Tin'  back  pressure  against  which  the  pump  will  operate 
depends,  however,  upon  the  amount  and  velocity  of  the 
nii'ivnry  vapour  escaping  from  the  nozzle.  Thus,  in  the 
case  above  cited,  with  220  waits,  the  pump  would  not 
operate  with  a  back  pressure  exceeding  about  50  bars,* 
whereas  with  550  watts,  back  pressures  as  high  as  800  bars 
did  not  affect  the  operation  of  the  pump. 

The  ••  speed  "  of  a  pump  is  determined  by  the  time  taken 
bo  reduce  the  pressure  in  a  chamber  of  given  capacity  by 
a  known  fraction,  and  is  measured  in  cm. :' per  second;  in 
1  he  case  of  a  piston  pump  this  is  approximately  equivalent 
to  the  piston  displacement  per  second.  Mechanical  high- 
vacuum  pumps  have  speeds  not  greater  than  I  (Ml  to 
200  cm.3  per  second,  though  Gaede's  molecular  pump  gives 
a  maximum  speed  of  aboul  1,300  cm.a  per  second.  Leakage 
back  through  the  pump  renders  the  degree  of  vacuum 
attainable  dependent,  to  some  extent,  upon  the  exhaust 
pressure  into  which  bhe  pump  discharges  ;  in  the  case  of 
Gaede's  molecular  pump,  the  ratio  between  the  exhaust 
prcssme  and  the  lowest  attainable  intake  pressure  is  about, 
50,000:1.  The  rate  of  How  of  gases  through  tubes  at 
pressures  so  low  that  thi'  collisions  of  the  gas  molecules 
with  each  other  arc  of  relatively  rare  occurrence  compared 
with  the  collisions  between  the  gas  molecules  and  the  walls 
of  the  tubes  ("molecular  How  ")  depends  directly  upon  the 
diameter  of  the  tubes,  which  offer  a  relatively  enormous 
resistance  to  the  flow  at  very  low  pressures  ;  hence  large 
lubes  must  be  used.  The  attainment  of  very  low  pressures 
is  limited  by  the  speed  of  the  pump  and  the  size  of  the 
tubing  between  the  pump  and  the  vessel  that  is  being 
exhausted,  and  also  by  leakage  either  in  the  pump  or  in 
the  vessel  ;  in  the  latter  case,  the  gas  leaking  in  does  not, 
in  genera",  pass  through  the  walls  of  the  vessel,  but  is  given 
oil'  from  its  walls  or  from  bodies  within  it.  Even  after 
healing  glass  for  half  an  hour  or  more  to  360"  C,  the 
evolution  of  water  vapour  from  the  glass  surface  at  room 
temperature  is  not  entirely  stopped.  It  is  this  phenomenon 
that  puts  a  limit  to  the  pressure  actually  attainable  with 
mercury  vapour  pumps. 

for  a  number  of  years  Dr.  Langmuir  has  been  convinced 
thai  the  collisions  between  gas  molecules  and  a  solid  or 
liquid  body  against  which  they  may  strike,  are,  in  general, 
almost  wholly  inelastic.  Bach  molecule  which  strikes  a 
surface  thus  condenses  on  the  surface  instead  of  rebounding, 
although  it  may  subsequently  re-evaporate.  This  condensa- 
tion takes  place  just  as  well  at  high  temperatures  as  at  low, 
but  at  high  temperatures  the  re-evaporation  may  occur  so 
soon  that  it  is  difficult  to  detect  the  condensation.  In  this 
case,  tin'  condensed  molecules  constitute  an  adsorbed  film. 
'flu  condensed  particles,  before  they  re-evaporate,  are  held 
to  the  surface  by  the  same  kind  of  forces  as  those  which 
hold  solid  bodies  together.  This  leads  to  a  theory  of 
adsi  rption  which  is  inexcellent  agreement  with  experimental 
fa  is.  It  was  by  a  direct  application  of  these  ideas  that  he 
was  led  b)  construct  a  high-speed  mercui y- vapour  pump. 

in  ejector  such  as  is  shown  in  fig.  3  c  >uld  not  be  used 
to  produce  a  high  vacuum.  Suppose,  for  instance,  that  a 
bias)  of  mercury  vapour  passes  through  the  tube  a  and. 
esca]  es  from  b  into  the  exhumted  chamber  c,  and  condenses 
at  D.  A  large  fraction  of  the  atoms  of  mercury  vapour 
escaping  from  r  will  have  t.ansvetse  velocity  components, 
so  that  they  will  strike  the  walls  of  the  outer  tube  at  k. 
These  will  condense,  but  the  heat  liberated  will  cause  the 
walls  tip  assume  a  temperature  comparable  with  that  of  the 
mercury  vapour  blast.  The  condensed  mercury  will,  there- 
fore, evaporate  apprixim,  tiy  as  fa.  t  as  it  condenses.  The 
atoms  which  evaporate  are  just  as  likely  to  leave  the  surface 
in  a  direction  towards  E  as  towards  c.  Therefore  a  large 
fraction  of  the  mercury  vapour  which  strikes  the  wall  k 
will  pass  into  the  ml  e  k  and  out  through  F,  so  that  it  will 
completely  prevent  the  entrance  into  e  of  a  gas  at  low 
pressures.  Experiments  have  subsequeLtly  proved  that  this 
is  exactly  what  happens  when  it  is  attempted  to  operate 
an  ejector  at  very  low  pressure.  Not  only  does  the  device 
fail  to  pump,  but  it  is  often  impossible  to  get  any  gas  to 
cough  the  device,  even  when  there  is  a  pressure  of 


The  bar  is  the  C.G.S.  unit  (it  pressure  :  one  dyne  per  sq.  cm. 
One  bai  is  equal  to  a  pressure  of  '00075  mm.  of  mercury,  or  about 
une-millionth  of  tin  atmosphere. 


10(1  bars  or  more  at  F  and  the  pressure  at  D  is  held  at  one 
bar  or  less. 

If  it  had  been  assumed  that  the  mercury  atoms  striking  K 
were  reflected  into  E,  then  there  would  be  no  obvious  means 
of  preventing  this  reflection.  Dr.  Langmuir  was  con- 
duced that,  reflection  did  not  occur,  and,  therefore,  that 
to  avoid  this  blast  of  mercury  vapour  into  E,  it  would  only 
be  necessary  to  cool  the  walls  of  the  outer  tube  at  the  point 
K.  In  this  way,  the  blast  of  gas  into  E  is  made  to  disappear, 
and  the  gas  from  F  therefore  passes  into  E  and  towards  K. 
Beyond  the  nozzle  B  the  molecules  of  this  gas  are  struck  by 
the  atoms  of  mercury  escaping  from  B,  and  tire  forced 
outward  (not  drawn  inwards)  against  the  walls  of  the  outer 
tube  at  K.  The  gas  molecules  are  then  subjected  to  a  con- 
tinual bombardment  from  mercury  atoms,  which  have 
velocity  components  in  the  direction  towards  C.  If  the 
walls  of  the  tube  C  are  also  water-cooled,  the  gas  which 
enters  at  F  is  thus  pushed  along  the  walls  of  c,  and  is  finally 
driven  into  the  condenser  n. 

This  was  the  reasoning  which  led  to  the  construction  of 
the  type  of  pump  shown  in  tig.  1.  The  very  first  pump 
constructed  operated  perfectly  satisfactorily,  and  gave  a 
speed  of  about  1,800  cm.3  per  second. 

The  action  of  the  pump  is  based  on  radically  different 
principles  from  that  of  the  ejector.  The  most  essential 
element  in  the  operation  seems  to  be  the  condensation  of  the 
mercury  vapour  at  k  and  the  maintenance  of  a  temperature 
in  this  region  so  low  that  the  condensed  mercury  does  not 
le-evaporate.  It  is,  therefore,  suggested  that  pumps  based 
on  this  principle  should  be  called  condensation  pumps. 

The  condensation  pump  lends  itself  admirably  to  con- 
struction in  metal.  One  type  of  pump  which  has  proved 
relatively  simple  in  construction  and  efficient  in  operation 
is  shown  diagrammatically  in  fig.  i.      A  metal  cylinder  A 


Fig.  1.— Condensation  Pump  in  Metal. 

is  provided  with  two  openings,  b  and  c,  of  which  b  is  con- 
nected to  the  backing  pump  and  c  is  connected  to  the  vessel 
to  be  exhausted.  Inside  of  the  cylinder  is  a  funnel-shaped 
tube  F,  which  rests  on  the  bottom  of  the  cylinder  A.  Sus- 
pended from  the  top  of  the  cylinder  is  a  cup  k,  inverted 
over  the  upper  end  of  F.  A  water  jacket  J  surrounds  the 
wtills  of  the  cylinder  a  from  the  level  of  B  to  a  point  some- 
what above  the  lower  edge  of  the  cup  E. 

Mercury  is  placed  in  the  cylinder,  as  indicated  at  d.  By- 
applying  heat  to  the  bottom  of  the  cylinder  the  mercury  is 
caused  to  evaporate.  The  vapour  passes  up  through  F  and 
is  deflected  by  E,  and  is  thus  directed  downward  and  out- 
ward against  the  water-cooled  walls  of  a.  The  gas  entering 
at  C  pas;e<  down  between  a  and  E,  and  at  p  meets  the 
mercury  vapour  blast,  and  is  thus  forced  down  along  the 
walls  of  A  and  out  of  the  tube  B.  The  mercury  which  con- 
denses on  the  walls  of  a  falls  down  along  the  lower  part  of 
the  funnel  F,  and  returns  again  to  D  through  small  openings 
provided,  where  the  funnel  rests  upon  the  bottom  of  the 
cylinder. 

Pumps  of  this  type  have  been  made  in  several  different 
sizes.  A  pump  in  which  the  funnel  F  is  3  cm.  in  diameter, 
and  the  cylinder  a  is  7  cm.  in  diameter,  gives  a  speed  of 
exhaustion  for  air  of  about  3,000  cm.3  per  second,  and  will 
operate  against  an  exhaust  pressure  of  200- .  00  bars,  depend- 
ing on  the  amount  of  heat  supplied  to  the  mercury.  The 
power  consumption  ranges  from  100  to  500  watts. 

Very  small  pumps  have  also  been  constructed  in  which 
the  tube  f  is  only  0'6  cm.  and  the  cylinder  a  is  only  2  cm. 
in  diameter.  This  type  of  pump  gives  a  speed  of  about 
200  cm.3  per  second. 
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It  must  be  realised  that  the  condensation  pump,  like  any 
mercury  pump,  does  not  remove  mercury  vapour  from  the 
system  to  be  exhausted.  The  vapour  pressure  of  mercury 
at  room  temperature  is  in  the  neighbourhood  of  two  bars. 
By  inserting  a  trap  such  as  that  indicated  at  G  (in  fig.  2), 
between  the  pump  and  the  exhausted  vessel,  this  vapour 
pressure  may  be  lowered. 

Fur  a  very  large  number  of  experiments,  the  presence  of 
merrury  vapour  is  not  injurious.  By  the  use  of  solid  CO, 
or  liquid  air  the  mercury  vapour  may  be  entirely 
eliminated. 

By  means  of  a  new  type  of  vacuum  gauge  devised  by 
Dr.  A.  W.  Hull,  pressures  as  low  as  lo  ~s  bar.  obtained  by 
the  condensation  pump,  have  been  measured.  There  is 
tittle  doubt  but  that  pressures  very  much  lower  than  this 
ran  be,  and  have  been,  obtained  by  cooling  the  bulb  to  be 
exhausted  in  licpiid  air.  so  ;is  to  decrease  the  fate  at  which 
gases  escape  from  the  walls. 


THE     POSITION     OF    THE    5HIFT    ENGINEER 
AFTER     THE     WAR., 


By  JOHN   3IARKS. 


Since  war  broke  out.  the  shift  engineer  has  been  declared 

to  be  indispensable,  badged,  and  sternly  prevented  from 
following  his  one-time  wandering  propensities  in  search 
of  better  jobs  (off  shift). 

Previous  to  the  war.  complaints  were  rife  from  the  whole 
body  of  shift  engineers  that  they  were  grossly  underpaid, 
and  in  many  cases  treated  worse  than  the  workmen  :  in  far 
too  many  eases  this  was  true,  and  many  remedies  were 
suggested  for  the  very  undesirable  state  of  things  then 
existing. 

The  writer,  who  did  many  years'  shift  duty  in  important 
giants,  has  always  taken  a  keen  interest  in  the  welfare  of 
the  station  man,  and  particularly  of  the  men  on  shift  :  on 
many  occasions  prior  to  the  war.  he  maintained,  against  his 
colleagues,  that  the  best  policy  was  not  to  try  to  mend 
matters,  but  to  end  them  by  leaving  station  work  altogether. 
Though  the  reasons  for  this  view  were  simple,  and  founded 
on  facts  which  could  not  be  disputed,  yet  the  writer  found 
the  majority  of  station  men  against  him  when  he  declared 
that  the  only  way  to  better  things  was  to  get  out  of  the 
line. 

It  should  be  obvious  to  any  man  who  will  study  the 
financial  returns  of  the  large  power  companies  for  an  hour 
or  two,  that  to  expect  comfortable  berths,  having  adequate 
salaries  attached  to  them,  from  the  central-station  line,  is 
to  expect  the  impossible.  The  money  earned  is  tint 
sufficient  to  pay  a  return  to  the  shareholders,  let  alone  be 
generous  to  the  officials  ;  and  until  the  companies  concerned 
do  pay  substantia]  dividends  for  a  series  of  years,  there 
will  be  nothing  but  low  pay  and  overwork  for  every 
engineer  connected  with  the  central-station  industry,  from 
the  top  to  the  bottom,  in  both  municipal  and  company 
work. 

This  fact-  presses  especially  hard  on  the  shift  engineer. 
ffhose  work  by  its-nature  is  inconvenient  socially,  and  often 
debars  a  man  from  intercourse  with  members  of  his  own 
and  kindred  professions. 

This  would  lie  but  a  slight  disadvantage  if  the  remunera- 
tion and  prospects  were  reasonable ;  but  good  pay  cannot 
come  where  profits  are  lean  or  non-existent,  and  prospects 
ciinnot  be  lively  when  there  are  literally  many  hundred 
well-qualified  men  holding  positions  inferior  to  their 
abilities  ;  whilst,  at  the  same  time,  the  tendency  is  for  the 
number  of  officials  and  men  required  in  the  industry  to 
diminish  consequent  on  the  increased  size  of  individual 
-uig.  sets,  and  the  present  fashion  for  very  large 
>ns  supplying  wide  areas. 

The  shift  engineer  must  maintain  the  supply,  often  with 
plant  badly  overloaded  and  in  need  of  repair,  and  must  also 
be  prepared  to  turnout  tt\e  unit  on  his  particular  shift  for 
the  least  possible  expenditure. 


(in  top  of  these  advantages,  he  enjoys  the  privilege  of 
night  and  week-end  duty,  and  is  also  permitted  to  be  blamed 
for  any  little  untoward  happening,  which  may  be  discussed 
whilst  he  is  not  present.  The  above  list  of  drawbacks  is  by 
no  means  exaggerated,  and  yet  it  is  possible  to  find  many 
shift  men  who  delude  themselves  with  the  idea  that  a  good 
berth  will  conic  their  way  if  they  only  wait  long  enough. 

Now,  though  the  shift  man's  duties  are  responsible,  yel 
they  are  mostly  of  a  very  routine  nature,  requiring  steady 
day-by-day  application  to  many  small  details,  rather  than 
original  thought  or  brilliant  ingenuity  ;  in  fact,  in  some 
ways  a  clever  man  would  be  a  nuisance  as  a  shift  engineer. 
He  was  all  right  in  the  days  when  things  were  new  and 
little  understood,  and  when  a  really  good  technical  educa- 
tion was  necessary  in  order  to  permit  him  to  \isilalise 
rapidly  what  was  developing  when  things  went  wrong,  and 
so  to  check  or  remedy  the  same  as  soon  as  possible:  but 
that  day  has  passed.  Consequently,  we  have  a  second  good 
reason  why  the  shift  engineer  cannot  expect  his  remunera- 
tion to  mount  very  high,  and  shift  men  will  be  wise  to 
recognise  that  men  of  quite  mediocre  talents  and  training 
can,  and  do,  run  shifts  successfully,  year  in  year  out,  in 
ijuite  large  plants. 

Then,  again,  the  station  man  is  unorganised,  and 
experience  teaches  that  unorganised  occupations  are  never 
paid  well,  or  even  treated  considerately,  unless  they  are 
occupations  for  which  few  men  can  compete. 

The  writer  does  not   isider  that  organisation  will  do 

much  for  the  shift  man.  for  two  reasons.  The  first  is  that, 
to  the  type  of  man  now  in  mind — namely,  the  man  brought 
np  ami  sent  into  engineering  as  a  profession,  £250  to  £300 
a  year  is  a  pittance,  and  not  a  living.  Now  neither  in  com- 
pany nor  in  municipal  work  will  the  shift  man's  salary  ever 
go  above  the  higher  limit,  and  in  the  great  majority  of  cases 
it  will  not  reach  the  lower  figure.  The  writer  constantly 
comes  across  men  on  the  verge  of,  or  just  over.  40  years  of 
age.  who  will  not  see  that  with  men  only  a  year  or  two  their 
seniors,  or  in  some  cases  not  their  seniors  at  all,  in  the 
superior  jobs,  there  will  be  no  possible  chance  of  these  jobs 
falling  to  them  until  they  are  too  old  to  be  considered,  or 
to  enjoy  them  if  they  should  achieve  them.  Such  men 
cannot  deny  the  position  when  it  is  pointed  out  to  them, 
but  merely  content  themselves  with  getting  cross  over  the 
matter,  and  seeking  to  delude  themselves  as  to  the  facts. 

The  second  reason  is  that  amongst  station  men  there  is 
far  too  much  snobbery,  as  to  their  being  above  belonging 
to  a  protective  associati  n  :  as  if  they  were  better  than 
doctors  or  lawyers,  and  is  if  there  can  be  any  dignity  in 
belonging  to  a  profession  in  which  underpay  and  overwork 
is  the  rule:  There  is  practically  do  spirit  of  loyalty  between 
man  and  man  :  in  fact,  often  the  reverse.  And  the  con- 
triving!? to  get  the  superintendent  or  chief  to  lunch  at  their 
homes,  or  spend  the  evening  there,  would  be  laughable  if 
they  were  not  so  contemptible. 

Then,  again,  the  doctors  or  lawyers  can  enforce  their 
demands  by  making  matters  unpleasant  for  those  who 
quarrel  with  them,  and  they  have  done  SO.  With  the  shift 
man.  however,  the  case  is  different;  his  job  can  be  kept 
going,  if  need  be.  by  the  older  officials  working  the  station 
until  strike-breakers  can  be  obtained.  These  chaps  would 
be  available  in  L0  days  on  the  offer  of  a  salary  of  50s.  a 
week.  Thus,  whilst  the  work  does'not  lend  itself  to  high 
salaries  or  pleasant  conditions,  its  present  economic  state 
makes  it  impossible  for  it-  members  to  enforce  their 
demands. 

Hence,  once  again,  the  policy  is  to  get  out  of  station 
work  into  some  sphere  in  which  one's  abilities  will  render 
one  too  valuable  to  be  readily  dispensed  with  ;  in  such 
cases  both  money  and  power  can  !«■  obtained.  They  can 
never  be  obtained,  however,  in  any  routine  type  of  berth, 
and  shift  engineering  is  undoubtedly  routine  to  a  great 
extent. 

At  the  present  time,  chiefs  are  wanting  shift  engineers, 
and  one  of  them  recently  pleaded  at  a  Tribunal  Court  that 
shift  engineers  were  being  advertised  for  in  thousands.  As 
a  matter  of  fact,  there  were  consideraby  less  than  100  such 
advertisements  in  the  columns  of  the  Review  that  week. 
Still,  the  men  are  wanted  at  pp  - 

In  such  a  case  one  would  expect  to  find  a  greater  salary 
than  was  offered  before  the  war.  or  than  will  be  normal  after 
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the  war,  when  so  many  more  men  will  be  available.  W  hat 
do  we  find  r  Thai  bhe  very  large  majority  of  such  places  offer 
lessthan  .Mis.  a  week  salary;  thatmanj  of  those  offering  that 
pittance  (with  war  bonus)  state  that  the  appointment  is  for 
the  war  only,  whilst  the  appointments  at  or  above  the  Level 
of  £200  a  year  are  so  rare  as  to  be  cause  for, wonder  and 
comment. 

If  this  is  wlml  is  offered  mn\  in  a  time  of  want,  what 
will  be  the  case  when  shifl  men  are  once  more  as  plentiful 
as  dead  leaves  in  October?  Another  feature  which  must 
be  considered  is  the  fact  that  long  before  the  war,  chiefs  up 
and  down  the  country  were  offering-shift  jobs  to  men  ol  a 
very  different  class  to  thai   drawn   upon,  say,  10  years  ago. 

Twelve iths  before  war  broke  out  the  writer  knew  young 

fellows  who  had  never  done  anything  more  than  act  as 
engine-room  lads,  to  obtain  shift  jobs,  and,  what  is  more, 
lmld  them.  These  rases  were  carefully  noted,  and  it  was 
also  found  that  they  were  by  no  means  isolated.  The  jobs 
tackled,  to  the  writer's  knowledge*  included  both  three-wire 
D.C.  and  three-phase  work  :  in  at  least  one  case  the  man 
who  tried  for,  and  pulled  off, "the  job,  certainly  stretched 
the  truth  in  order  to  secure  the  berth  ;  whilst  in  another 
case  that  the  writer  knew  of ,  the  man  made  a  full  state- 
ment to  the  chief  that  he  knew  but  little  of  the  electrical 
side  of  the  work. 

The  important  point  is  that  such  men  have  not  only 
obtained,  but  have  held,  such  appointments,  and  have  gone 
from  one  station  to  another  and  held  their  jobs  amongst 
strangers. 

It  should  be  borne  in  mind  that  lads  such  as  these  have 
been  brought  up  on  incomes  of,  as  a  rule,  less  than  £2  per 
week  :  consequently,  when  they  work  up  into  a  position 
carrying,  say,  l"is.  or  50s.  a  week,  in  peace  time,  they  have 
satisfied  their  ambition  as  regards  obtaining  what  they 
describe  as  a  good  job,  especially  when  they  have  been 
accustomed  to  losing  their  wages  if  they  were  off  sick  ; 
whilst  the  privilege  of  10  or  14  days'  holiday  with  pay  also 
enhances  the  attractiveness  of  the  post. 

Consequently,  the  chief  employing  them  is  pleased  by 
obtaining  a  man  who  will  .settle  on  a  low  wage  compared 
with  what  the  usual  type  of  engineer  expects  to  earn  ;  he  is 
'  also  relieved  from  the  bother  caused  by  his  shift  engineers 
always  being  on  the  move,  in  search  of  appointments  carry- 
ing salaries  on  which  they  can  live.  The  engine-driver 
type  of  lad  who  has  got  himself  into  a  shift  job  can  live  on 
tin'  screws  usual  to  the  business. 

It  is  possible  that  when  a  good  many  of  these  men  are 
employed  up  and  down  the  country  they  will  join  up  with, 
say,  an  engine-drivers'  Trade  Union  ;  and  from  this  point 
of  view  there  may  he  interesting  developments  in  store  for 
the  chiefs  who  have  encouraged  such  men.  In  many  places 
with  which  the  writer  is  in  touch,  the  shift  engineer  mixes 
socially  with  the  drivers  ;  the  writer  does  not  refer  to  the 
works'  football  team  meetings  as  social  meetings,  but  to  the 
fact  that  in  many  cases  they  actually  live  in  the  same  dis- 
tricts, even  the  same  streets,  and  knock  about  together  for 
the  greater  part  of  their  spare  time. 

This  may  he  quite  all  right,  or  it  may  not.  according  to 
the  view  a  man  takes  of  his  position.  Every  man  must 
settle  this  matter  for  himself  ;  but,  when  this  sort  of  thing 
can  be  found  in  a  good  many  towns,  the  sensible  shift 
engineer  who  has  come  into  engineering  as  a  profession  will 
recognise  that  a  job  of  this  type  is  no  job  for  him.  In 
fact,  the  writer  believes  that  before  many  years  arc  run,  the 
shift-engineer  position  will  be  that  of  a  foreman,  and  not  an 
pfficial.  Consequently,  the  wise  policy  is  to  go  into  the 
work  for  the  sake  of  the  experience  to  lie  gained,  and  to  get 
out  of  it  at  any  cost  after  three  years. 

The  writer  expects  criticism,  but  would  ask  his  critics 
to  remember  that  all  the  above  statements  arc  statements  of 
fact,  and  the  direct  outcome  of  first-hand  experience  l>\  the 
writer. 


CONTRACTS  OPEN  and  CLOSED. 


■  Academy  of  Sciences. — The  Academic  des  Sciences  has 
awarded  the  following  prizes  for  electrical  progress  :— Plurney 
Prize  to  Prof.  Louis  Burbillion.  of  Grenoble  ;  Kastner-Boursault 
Prize  to  Prof .  Eric  Gerard,,  of  Liege  (^posthumous  award)  ;  Hebert 
Prize  to  M.  J.  Lemoine  ;  Hughes  Prize  to  M.  L,  Chaumont  tkilled 
in  battle)  ;  Henri  de  Parville  Prize  to  M.  E.  Montoriol.  Many  of 
the  other  prizes  were  awarded  to  men  who  have  fallen  in  the  war. 


OPEN. 

Australia. — Sydney Feb.    t9th.     Municipal   Council. 

Meters,  maximum-demand  indicators,  feeder  regulators.  Specifica- 
tion from  E.L.  Department.  Town  Hall. 

Melbourne.  —  January  31st.  Department  of  the  Navy. 
Dynamos,  switchboard,  motors,  balancers,  and  control  gear,  for 
Flinders  Naval  Base.  Specifications  from  the  Director  of  Naval 
Contracts,  Melbourne. " 

March    6th.      Council.      One    7,500-K.V.A.   turbo-alternator,     See 
"  Official  Notices fl  January  5th. 
Bambridge. — •  February  3rd.      Urban  Council.      Public 

lighting  of  the  district  with  gas  or  electricity. 

Middlesbrough. —  February    1st.     Corporation.     Twelve 

months'  supply  of  electric  lamps.  Mr.  S.  E.  Burgess,  Borough 
Engineer. 

New    Maiden.  —  January   :31st.      Maiden   and   Coombe 

r.U.C.  Installation  of  fire-alarm  system.  Particulars  from  the 
Council's  Engineer. 

New  Zealand.— TAUR.ANGA. — February  L2th.  Borough 
Council.  Supply  of  six  three-phase  transformers,  11,000-100  volts. 
Messrs.  H.  W.  Clime  &  Sons,  Consulting  Engineers,  Raetihi.— 
N.Z.  Shipping  and  Commerce. 

South  Africa. — Ddeban. — February  12th.     Six  four-ton 

electric  travelling  portable  jib-cranes  for  the  harbour.* 

Spain. — January  29th.     Municipal  authorities  of  Mon- 

terrubio  de  la  Serena  (Province  of  Badajoz).  Concession  for  the 
electric  lighting  of  the  town  during  a  period  of  10  years. 

The  municipal  authorities  of  Fuente  del  Arco  (Province  of 
Badajoz)  have  lately  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  two  years. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Department  in  London. 


CLOSED. 

-T.C.  Tramcar  brake  bli 


■ks  :    Messrs.  I'asley 


Colchester. 

and  i  lo. 

Glasgow. — The  Electricity  Committee  recently  received 
tenders  for  one  6,000:KW.  turbo-alternator  set,  .with  relative  con- 
densing plant,  to  he  put  down  at  the  Port-Dundas  station,  for  the 
winter  of  1917-18.  The  offer  by  the  British  Westinghouse  Co.,  at 
£20,500,  for  the  turbo-alternator,  with  condensing  plant  to  be 
manufactured  by  the  Mirrlees  Watson  Co.  at  £8,045,  has  been 
accepted,  this  offer  being  the  lowest. 

Horsham.—  U. D.C.  Pritchett  &  Gold  and. E.  P.  S.  Co., 
maintenance  oi  new  station  battery  for  10  years,  at  £45  per 
annum. 

Leigh. — The    tender  of    Messrs.   Bruce   Peebles   &   Co., 

Ltd.,  for  a  250-KW.    "La  ('our''   motor-converter    for    £ 1  .L'25.   has 
been  accepted  by  the  T.C. 

London. — MaKYLEBONE. — The  B.C.  is  recommended  to. 
accept  the  following  tenders:— 

Reconstruction  of  ash  oonveyor,  £1,690.    Messrs.  Balicock  ,v.  Wilcox,  Ltd. 

roiil  .-.nivovor  under  hunkers,  £1.1(10.— Messrs.  Balicock  ,v.  Wilcox,  Ltd. 

( last-Iron  parts,  E265.    Messrs.  Jus.  Oakes  &  Co. 

Underfeed  grates  to  two  boilers,  £1,781. — Underfeed  stoker  Co.,  Ltd. 

Manchester. — The  Electricity  Committee.  Accepted 
tenders  : 

Erith-Riley  stoker.     Erith's  Engineering  Co..  Ltd. 
Steelwork.— Redpath,  Brown  ,v  Co.,  Ltd. 
Transformers.— Ferranti,  Ltd. 

Cables.— British  Insulated  *   Helsl.y  Cables,  Ltd.:  Pirelli  General  Cable 
Works,  Ltd. 

Sheffield. — Tramways  and  Motors  Committee.    Accepted 

tender  :     British  Thomson-Houston  Co.,  Ltd.,  for  51 1 1  ranicar  motors. 
The    Electric    Supply   Committee    has   accepted    the    following 
quotations 

R.   White   .v  Sons.— Extending  ashes  roadway  at   Necpscnd   powerhouse, 

81,096. 
A.  Rcyrolle  ,v  Co,  Ltd.     I  ighl   sets  of  panels  of  sub-station  switchgear, 

£4,011  ;    sis   panels  of   8,800-TOlt,   three-phase   sub-station   Switchgear, 

l"c>°-  ,  .         ,  , 

Viokers,  Ltd.— Two  750-kw.  rotary  converters  for  augmenting   the  supply  of 
eleetneitv    tor  tramway    purposes,  £2,444,  plus  :i  per  cent,  [or  contin- 
geneie 
The  Health  Committee  has  placed  an  order  with  Edison  Accumu- 
lators,   Ltd.,    for    live    additional    electrical    vehicles    for    refuse 
collection,  at  the  following  prices:     One  at  £1,364,  four  at  61,066, 
each. 

The  Water  Committee  has  purchased  a  second-hand  motor- 
generator,  with  starter,  from  Mr.  C.  L.  Turner,  for  £77.  • 

'    Sunderland. — The  Council,  on  Wednesday,  accepted  the 
following'  tenders  : — 

Armstrong.  Addison  &  Co.— Wood  troughing. 

Wooliscroft  A-  Son.— Earthenware  cable  rapport  -. 

.1.  \V.  Thompson.— Cast-iron  joints,  troughs. 

B.I.  &  Helsbv  Cables,  Ltd.— Copper  rod. 

R.  H.  Longbotbam  &  Co.,  Ltd.— Purchase  of  second-hand  plant. 

Twickenham. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Stuart  &  Moore  t'o  install  five  call-bells  for  £48  lis.  od. 
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FORTHCOMING     EVENTS. 


Chief  Technical   Assistants'   Association.— Saturday,   January  18th.     At 

3  p.m.  At  the  Tavistock  Hotel.  Covent  Garden,  W.C.  Discussion  on  "The 
First  Principles  in  connection  with  the  Design  and  Lay-out  of  Plant  for 
Central  Stations,"  to  be  opened  by  Mr.  Heaviside. 
Association  of  Supervising  Electricians. -Tuesday,  January  16th.  At 
7.45  p.m.  At  St.  Bride's  Institute,  Bride  Lane,  B.C.  Half-yearly  meeting 
and  informal  discussions. 

Institution    of    Electrical    Engineers    (Manchester     Local    Section).— 

Tuesday,  January  16th.     At  7.30  p.m.    At  the  Engineers'  Club. 

"The  Principles  Involved  in  Computing   the  Depreciation  of   Plant,"  by 

Mr.  F.  Gill  and  Mr.  W.  W.  Cuok. 

(Birmingham  Local  Section). — Wednesday,  January  17tb.  At  7  p.m. 
At  the  Universitv,  Edmund  Street.  Paper  on  "  Principles  Involved  in 
Computing  the  Depreciation  of  Plant,"  by  Mr.  F.Gill  and  .Mr.  W.«". 
Cook. 
Illuminating  Engineering  Society.— Tuesday,  January  16th.  At  .".  p.m.  At 
the  Royal  Society  of  Arts,  John  Street,  Adelphi,  W.c.  Discussion  on  "  The 
Lumen  as  a  Measure  of  Illuminating  Power,"  to  he  opened  by  Prof.  J.  T. 
Morris. 


Belfast  Association  of  Engineers. -Thursday.  January  18th.  At  f .45 p.m. 
At  the  Municipal  Technical  Institute.  College  Square.  Paper  on  "  Electric 
Lifts  for  Land  and  Shipboard,"  by  Mr.  C.  G.  Major. 

Greenock  Electrical  Society: — Thursday,  Jaunary  18th.  Visit  to  the 
Brewers'  Sugar  Co.,  IAd.  (Cereals  Works),  Westburn  Square.  (Meet  at 
7.30  p.m.) 

Boyal  Institution  of  Great  Britain.— Friday.  January  19th.  At  5.30  p.m. 
At  Albemarle  Street,  Piccadillv.  Lecture  on  "  Soap  Bubbles  of  Long 
Duration,"  by  Prof.  Sir  James  Dewar,  F.K.s. 

Institution  of  Mechanical  Engineers.— Friday,  January  19th.  At  6  p.m. 
At  the  Institution  of  Civil  Engineers,  Great  George  Street.  S.YV.  General 
meeting. 

Association    of    Mining    Electrical     Engineers      West    of    Scotland 

Branch!.— Saturday.  January -20th.  At  4.30  p.m.  At  the  Royal  Technical 
College,  Glasgow.  Paper  on' ""  Modern  Switch  anil  Fuse  Guar  :  Its  Defects 
and  some  Suggested  Remedies,"  by  Mr.  A.  MePhail. 


NOTES. 


Mr.  F.  L.  Rawson. — Tin1  issues  of  the   Daily  Hail  of 

the  "th.  8th,  9th,  l"tk  ami  I  lth  inst.  contain  articles  "from 
Harold  Ashton  "  describing  the  most  recent  activities  of  Mr. 
Frederick  L.  Rawson.  who  "does  an  enormous  business  in 
Divine  healing  oh  the  astonishing  system  of  prayer  on  a 
eliding'  scale  of  payment.''  It  is  an  old  theme,  to  the  tune 
of  those  "with  plenty  of  money  and  no  brains"  having  been 
produced  for  the  benefit  of  those  "with  plenty  of  brains  and 
no  money":  but  the  up-to-date  application  of  the, "  astonishing 
system "  is  an  interesting  variation  on  the  old  theme.  It 
recognises  that  prevention  is  better  than  cure,  and  provides  for 
immunity  from  shot  and  shell.  Brief  reference  is  made  to  Mr. 
Rawson's  earlier  activities  in  "science  and  speculation, "  including 
the  Elmore  Companies.  Should  Mr.  Ashton  desire  to  prosecute  his 
inquiries  further  into  those  matters,  he  will  find  the  files  of  the 
Electrical  Review  for  1890,  and  subsequently,  quite  useful 
sources  of  information.  It  is  to  be  hoped  that  Mr.  Ashton's 
articles  may  lead  to  further  investigation  and  such  protection  as 
may  be  necessary  for  weak-minded  members  of  the  community. 

Electric  Light  Switching. — The  results  of  the  Second 

Batch  Exam,  were  published  on  page  16  of  our  last  issue. 

Foreign  Trade. — The  December  Figures.— The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  : — 

Dec,  Inc.  or    Twelve  months,  101(3 

Imports  : —  1916.  dec.  Inc.  or  dec. 

Electrical  goods.  Ax.     £192.75b'        +  £8n.7o3  +   £556,540 

'Machinery 520,671       -180,137        -      s;, ;,.:-;  7  3 

Exports : — 

Electrical  goods,  kc.       237.7!t.i       -     20,997         -f      9 

Machinery 1,655,029       +  1»",773        +   I"1 

Linking-up  Electricity  Works:  North-East  Coast.— A 

nt  the  North-East  Coast  interests  was  held  in  the  Town 
Hall.  Sunderland,  on  the  20th  tilt, -Mr.  A.  S.  Blacknian.  borough 
electrical  engineer  and  general  manager.  Sunderland,  presiding. 
The  chairman,  in  explaining  the  object  of  the  meeting,  referred  to 
the  Board  of  Trade  circular  letter  of  3Iay  25th,  1916,  with  regard 
to  the  interconnection  of  electricity  supply  stations,  and  also  to  the 
memorandum  of  the  Xational  Electric  Power  Supply  Joint  Com- 
mittee, urging  consideration  of  the  question  of  linking-up.  from 
the  national  point  of  view,  in  the  interest  of  fuel  economy.  It  was 
decided  to  form  a  Committee  to  go  fully  into  the  matter,  and  the 
secretary  was  instructed  to  obtain  information  with  regard  to 
linking-up  already  accomplished  in  other  parts  of  the  country. '  The 
Committee  was  appointed  as  follows  : — Messrs.  A.  S.  Blackman 
( Sunderland"),  chairman  :  H.  A.  Couves  (County  of  Durham  E.S. 
Co.)  :  H.  Ellis  (South  Shields)  ;  A.  B.  Gridley  (Cleveland  and  Durham 
E.P.  Co.):  J.  R.  P.  Lunn  (Darlington  1 ;  R.  A.  Scotson  I 
trough) ;  R.  P.  Sloan  (Xewcastle-on-Tyno  E.S.  Co.)  ;  J.  J.  Smith 


(Stockton);  J.    \V.   Spark   (  \\'e  =  t    Had 

mouth),   together  with   Mr.  S.   R.   V  rland),  who  was 

elected  honorary  secretary. 

The  Price  of  an  Outrage. — The  Defence  <>f  thi 
tosses  CommisE  din  hearing  a  claim  by  the  Rev. 

.1.   Dixon,  oi  Thi  fVillesden,  for  tie-  repayment  of  pro- 

charges  incurred  with  referem  iations  with  the 

North  Metropolitan  Electric  Supply  Co.  and  th.-  Ministry  of  Muni- 
tions, in  eiimieetii.!i  with  the  laying  of  an  electric  cable  through 
consecrated    ground,    which    he    considered    an    outrage   against 

-    as  long  as  thi'  cable  remained.      The  Vicar  pointed 

nut  to  the  company  that  there  were  two  al  s.    The 

President  (Sir  .lames  Woodhouse)  according 
report,  said  that  the   company  required,  for  military   pur] 
lay  an  electric  cable  in  the  most  direct  way.  under  the  pathway  of 
the    churchyard,    and    they    SO     informed    the    Vicar.     The    Vicar 
objected.     They  consulted  the  engine  al  authority,  and 

there  were  objections  to  the  alternative  routes,  which  they  pointed 
out.  Ultimately  they  were  informed  that  this  outrage,  which 
would  take  place  by  the  use  of  the  churchyard,  could  be  arranged 
by  a  payment  of  6200  to  the  church  fund  and  thirty  guineas  for 
legal  expenses  f..r  a  Faculty.  They  described  it  as  blackmail,  and 
refused  to  pay  it.  and  the  result  was  that  the  military  authorities 
exercised  the  powers  under  the  Defence  of  the  Realm  Act.  and  laid 
the  cable  through  the  churchyard.      The   p  Vicar  to 

consent  to  their  doing  that  occasioned  these  costs.      The  whole 
question  was  how  much  should  be  paid.    The  outraging  of 
feelings  wouid  disappear  if  he  got  enough  money. 

The  President  said  he  thought  the  less  they  said  about  patriotism 
in  the  matter  the  better.  It  was  a  question  of  money.  That  was 
clear  from  the  correspondence.  He  thought  tin-  Commission  took  a 
strong  view  about  the  application.  They  would  communicate  their 
decision 

Reconstruction    Policy.— In    our    leading    article    on 

"'Government  Assistance  for  our  Foreign  Trade"  (ELBC.  Rev. 
December  29th,  1916),  we  referred  to  the  effect  of  the  eh 
the  Cabinet  on  the  work  of  the  Reconstruction  Committee 
appointed  by  Mr.  Asquith.  The  following  comment  on  the 
position  appeared  in  the  Timi  >  of  yesterday  : — "  The  Reconstruction 
Committee,  which  was  appointed  by  .Mr.  Asquith  last  March  to 
advise  upon  problems  that  will  arise  on  the  conclusion  of  the  war, 
was  placed  in  a  difficult  position  by  the  resignation  of  the  late 
Government.  It  was  a  Committee  of  Mr.  Asquith's  Cabinet,  and 
several  of  its  members  no  longer  had  any  authority  to  continue 
their  work.  Mr.  Vaughan  Nash,  however,  has  kept  his  staff 
together,  and  the  routine  office  work  of  collecting  material  has  been 
kept  going  in  Dean's  Yard.  It  is  hoped  that  the  position  will  be 
regularised  in  a  few  days'  time,  and  it  is  understood  that  a  scheme 
for  continuing  the  valuable  research  work  undertaken  by  the 
Reconstruction  Committee  is  now  before  the  Prime  Minister. 
Among  the  important  problems  which  the  Committee  referred  to 
sub-committees,  were  those  associated  with  demobilisation,  industry 
ami  trade,  relations  between  labour  and  capital,  and  education. 
These  sub-committees,  which  are  composed  largely  of  experts,  will 
presumably  receive  a  new  mandate  from  Mr.  Lloyd  George.  One. 
of  the  most  important.  Lord  Balfour's  Committee  on  After-War 
Trade  Policy,  has  been   summoned  to  in  a  few  days' 

time,  after  a  long  interval.'' 

Trade  after  the  War. — We  have  received  a  copy  of  the 

third  report   of  tin    Special  Committee  of  the  London  Chamber  of 

Commerce  on  "Trade  Dining  and  After  the  War."  We  hope  to 
refer  to  the  matter  in  a  later  issue. 

The   Use  of    Magnesite. — As  from   January  9th,    the 

Minister  of  Munitions  has  prohibited  the  use  of  magnesite  ami 
magnesite  products  for.  or  in  connection  with.  Ill  The  con- 
struction or  repair  of  any  building  (other  than  a  furnace),  or  any 
flooring  or  deck  ;  or  (2)  the  manufacture  of  any  insulating  or  non- 
conducting material,  except  under  and  in  accordance  with  the 
terms  of  a  permit  granted  by  the  Minister  of  Munitions.  All  appli- 
cations in  reference  to  this  Order  should  be  addressed  to : — 
Director  of  Steel  Production  CW.J..J.  oi2).  Armament  Buildings, 
AVhitehall  Place.  S.W. 

Appointments    Vacant. — Charge   engineers,    electricians 
and  engine  drivers   used   to   high-speed   petrol   engines,   for  the 
North  of  Ireland,  Camp  E.L.  plants.     Se<    our  advert  iseni  ■ 
to-day. 

The  Government  and  Overseas  Trade. — At   a  meeting 

of  the  Advisory  Committee  to  the  Board  of  Trade  on  Commercial 
Intelligence,  on  Wednesday.  Sir  Albert  Stanley.  President  of  the 
Board,  emphasised  the  importance  of  the  Committee's  work. 
he  matters  considered  by  the  Committee  were  proposals 
tor  a  large  extension  of  the  Trade  Commissioner  Service  in  the 
British  Dominions,  proposals  for  commercial  missions,  and  other 
matters  relating  to  the  organisation  of  British  overseas  trade,  and 
questions  arising  out  of  the  work  of  the  Department  of  Com- 
mercial Intelligence. 

Electric    Lamps   for   Policemen.— The  Chief  Constable 

has  a;kecl  the  Hull  Corporation  for  the  police  to  be  made  an  allow- 
ance for  the  provision  and  maintenance  of  flash  lamps  of  Is.  per 
man  per  month  in  lieu  of  the  existing  oil  lamps.  The  Watch 
Committee  has  agreed  to  do  so  during  the  war. 
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Long-Life  Tungsten  Lamps.— It  is  well  known  that 
when  a  tungsten  filament  is  operated  in  as  evacuated  bulb  under 
ordinary  conditions,  the  resistance  of  the  filament  gradually  in- 
creases, t  lnts  lowering  its  temperature,  and  the  bulb  is  progressively 
darkened  by  a  black  deposit  of  vaporised  tungsten.  Both  these 
effects  contribute  to  lower  the  efficiency  and  candle-power  of  the 
lamp.  Heretofore,  in  order  to  increase  the  lifeof  a  lamp  at  a  given 
efficiency,  various  solid  halogenous  compounds  of  low  vapour  ten- 
sion, such  as  potassium  iodide,  have  been  placed  in  the  lamp  in  such 
a  position  that  when  the  filament  is  at  normal  incandescence  and 
the  hull)  is  well  evacuated  there  is  evolved  an  atmosphere  which  is 
chemically  active  I ."  t  lie  metal  of  t  he  filament, and  which  is  of  sub- 
stantially the  pressure  of  a  first-class  vacuum. 

R03  \\  Lnne,  of  Schenectady,  NY.  has  discovered  that  the  useful 
life  of  a  lamp  may  he  further  increased  by  placing  in  the  hull) 
with  a  regenerative  compound  of  the  above  nature,  a  very  small 
amount  of  gas,  preferably  nitrogen.  Ordinarily,  the  pressure  of 
the  gaseous  atmosphere  should  he  less  than  100  microns,  and 
usually  within  the  range  of  about  10  to  ,'fli  microns,  or  O'OIO  to 
0"050  mm.  of  mercury. 

To  illustrate  the  effect  of  the  novel  filling  combination  on  the 
life  of  the  lamp:  a  125-volt  loo-watt  lamp,  having  a  drawn 
tungsten  filament  was  provided  with  a  sma'l  amount  of  potassium 
thallium  chloride  placed  in  the  same  way  as  in  a  vacuum  lamp. 
The  bulb  was  evacuated,  and  then  enough  dry  nitrogen  was 
admitted  to  produce  an  atmosphere  of  about  2-"  microns  (0'025  mm. 
of  mercury)  pressure.  The  Ian  p  was  then  sealed  off  and  operated 
at  a  specific  consumption  of  0"95  watt  per  candle.  After  1900  hours 
the  candle-power  had  fallen  only  to  96  per  cent,  of  its  original 
value.  During  the  operation  of  the  lamp  the  resistance  cf  the 
filament  repeatedly  increased  several  per  cent.,  and  then  came  back 
to  normal.  In  the  absence  of  the  nitrogen  the  initial  efficiency  of 
a  lamp  of  this  type  containing  potassium  thallium  chloride  would 
have  fallen  to  about  80  per  cent,  in  about  1.000-1,200  hours. — 
Electrical  II  arid. 

The  Care  of  Accumulators. — A  South  African  corres- 
pondent sends  us  the  following  astonishing  item  from  a  local 
paper,  which  quotes  it  as  a  letter  addressed  to  The  Vtitor.  H.M. 
writes  : — "  I  have  an  8-volt  lighting  battery,  which  has  been  standing 
a  long  time,  and  does  not  give  any  current,  and  will  not  charge  up. 
I  have  been  advised  to  empty  it,  and  fill  it  up  with  spirits  of  salts 
and  carbonate  of  soda,  and  then  put  the  cells  in  boiling  water  for 
three  hours.  This,  it  is  stated,  releases  the  charge  in  the  plates, 
and  produces  condensed  oxygen  gas.  I  should  like  your  opinion  on 
this,  as  a  practical  man  told  me  he  got  the  recipe  from  a  newspaper." 
Exactly  what  the  cell  would  look  life  alter  this  strenuous  course  of 
treatment  we  can  only  try  to  imagine:  much  would  depend  on 
whether  the  soda  was  put  in  before  the  spirits  ot  salts.  ,,r  whether 
the  mixture  was  made  beforehand.  The  recipe  which  reminds  us 
ol  the  genius  who  washed  his  watch  with  soap  and  water,  and  the 
.Mad  Hatter  who  used  butter  for  a  similar  purpose,  must  have  been 
invented  by  some  cj  nic  who  had  had  a  bitter  experience  with  storage 
oils,  and  owed  them  a  grudge. 

New  Steel  Tubing  Plant.—  The  working  of  a  new  and 
ingenious  machine  for  making  steel  tubes  automatically  has  been 
demonstrated  at  the  works  of  Mephan  Ferguson  Proprietary,  Ltd.. 
Footscray,  by  Messrs.  11.  C.  Tucker  and  H.  31.  Baker,  who  have 
purchased  the  sole  rights  for  the  Commonwealth  from  the  Auto- 
matic Welding  Co.,  01  Menominee,  Michigan.  U.S.A.  It  is  claimed 
that  the  invention  will  revolutionise  the  consumption  of  light 
gauge  steel  tubing  in  Australia,  Plants  have  recently  been 
established  in  America.  Canada,  and  Japan,  and  the  manufacturers 
are  at  present  negotiating  with  concerns  in  Great  Britain  for  the 
English  rights 

The  machine  so  operate-  that  a  strip  of  steel  inserted  into  one  end 
is  converted  at  the  other  into  a  welded  tube  ready  for  the  market,  and 
cut  to  any  predetermined  length.  The  machine  is  capable  of 
turning  out  1,000,000  ft.  in  a  year,  in  any  size  from  j  in.  to  2  in. 
diameter,  and  in  any  reasonable  shape,  including  circular,  octagonal. 
square,  oblong,  fc.  As  far  as  is  known,  no  steel  tubing  has  up  to 
the  present  been  manufactured  in  Australia.  The  steel  strip  used 
by  the  machine  is  imporlel.  Over  £1,000.000  is  spent  annually 
by  Australia  in  importing  all  classes  of  tubing.     M,  Ibonrne  Age. 

Educational. — Melbourne. — With  a  view  to  raising:  the 

standard  of  efficiency  in  the  technical  branch  of  the  City  Council's 
Electric  Supply  Department's  service,  the  Electric  Supply  Com; 
mittee  has  had  under  consideration  a  proposal  to  establish  (a)  a 
system  of  apprenticeship  with  provision  for  technical  training  : 
i/'l  a  system  of  scholarships  whereby  the  most  promising  of  the 
junior  engineering  staff  may  be  aide  to  gain  experience  in  the  work- 
shops of  the  best  British  electrical  manufacturers.  One  member  will 
be  -em  each  year  to  Great  Britain  for  two  years'  experience.  It  is 
recommended  that  the  Council  provide  the  successful  officer  with 
£50  for  his  return  fare,  and  an  allowance  of  6  1  per  week  during 
hi-  absence  Thosi  eh, .sen  will  be  required  to  give  a  guarantee 
that  they  will  return  to  Melbourne  at  the  end  of  the  term  of  two 
years.  The  cost  of  the  scheme  is  estimated  at  £150  per  annum. — 
Tlu   Age. 

Bars    for    Magnetic    Standards. — In    a    recent   paper 

(Sc.  Paper  No.  295)  the  U.S.  Bureau  of  Standards  draws  attention 
to  the  lack  of  uniformity  met  with  in  steel  and  iron  standard  bars 
used  for  the  calibration  of  permeameters,  and  for  magnetic  testing 
generally.  By  means  of  a  pair  of  test  coils  slipped  over  the  bar.  at 
a  fixed  distance  apart,  the  departure  from  uniformity  has  been 
mapped  out  for  many  such  bars,  and  in  many  cases  large  deviations 
from   uniformity   have  been  observed,   of  which    no  indication  is 


apparent  to  the  eye.  Few  bars  show  a  deviation  from  uniformity 
as  low  as  10  per  cent,,  which  would  enable  an  accuracy  of  1  per 
cent,  to  be  obtained  with  the  apparatus  used  at  the  Bureau.  It  is 
pointed  out  that  this  method  of  testing  for  uniformity  is  capable 
of  being  applied  to  the  detection  of  mechanical  inhomogeneities 
and  Haws,  and  for  other  purposes. 

Volunteer  Notes. — First  London  Engineer  Volun- 
teers.-   Headquarters,  Chester  House,  Eccleston  Place.    Orders  for 

the  week,  by  Lieut. -Col.  ('.  B.  Clay.  V.D..  Commanding  : 

Monday,  January  loth.  -Technical  for  Platoon  No.  9,  at  Regency 
Street.  Squad  and  Platoon  Drill.  Platoon  No.  10.  Signalling 
Class.     Recruits' Drill,  6.25     8. 

Tuesday,  January  l6//(.— School  of  Arms.  II  7.  Lecture.  7.1.".. 
"Company  Drill,"  by  Company  Commander  Fleming. 

Wednesday.  January  \lth.-  Instructional  class.  B.15.  Platoon 
Drill.  Platoon  No.  1. 

Thursday,  January  l$th . — Platoon  Drill.  Platoon  No.  7.  Ambu- 
lance Class  by  M.O.,  6.30. 

Friday,  January  \'Mli.  -Technical  for  Platoon  No.  10,  Regency 
Street.  Squad  and  Platoon  Drill.  No.  !».  Signalling  Class. 
Recruits'  Drill.  6.23     8.25. 

Saturday,  January  20///. — Commanding  Officer's  Parade.  2.45. 
Uniforms,  for  Drill  in  Battersea  Park. 

Su mini/.  January  21«f. — Entrenching  at  Otford.  Parade  Victoria 
(S.E.  &  C.  Railway  Booking  Office).  8.45  a.m. 

(By  order).  MACLEOD  Yearslev.  Adjutant. 

Electrolytic    Zinc    Dust. — The   sudden  increase  in    the 

price  of  zinc  dust  after  the  beginning  of  the  European  War.  owing 
to  the  cutting-off  of  the  German  and  Belgian  supply,  led  to  the 
conducting-  of  some  experiments  on  the  possibility  of  its  production 
on  a  commercial  scale  from  solutions  of  zinc,  and  the  substitution 
of  zinc  made  in  this  manner  for  the  zinc  dust  ordinarily  used  in  the 
precipitation  of  gold  and  silver  in  the  cyanide  process.  The  pro- 
duction of  electrolytic  zinc  sponge  seemed  the  most  feasible  method 
of  accomplishing  this  object,  the  sponge  to  be  of  such  a  nature  that 
it  would  crumble  to  dust  when  dried.  Sodium  zincate  solutions 
allow  of  the  deposition  of  zinc  sponge  under  a  widely  varying 
range  of  electrical  and  thermal  conditions.  Stirring  of  the  elec- 
trolyte must  be  avoided.  Current  efficiencies  of  about  B0  per  cent. 
and  zinc  dust  precipitating  efficiencies  of  70  to  75  per  cent,  are 
possible.  There  seems  to  l>e  no  difficulty  in  getting  1  lb.  of  zinc 
dust  from  a  solution  of  zinc  with  3  KW. -hours  of  energy.  Sodium 
zincate  solution  recommends  itself  because  of  its  ease  of  preparation 
from  caustic  soda  and  zinc  oxide,  both  of  which  are  articles  of 
commerce.     Journal  of  the  Franklin  Institute. 

Cost  of  American    Rural  Transmission    Lines. — Some 

data  recently  presented  by  the  Committee  on  Overhead  Lines  at  the 
N.E.L. A.  Convention,  is  interesting  as  showing  that  many  minor 
distribution  lines  in  sparsely-settled  districts  in  the  States  bring 
in  little  if  any  return  on  the  investment  they  represent.  More 
figures  were  not  given  for  Eastern  territories  because  few  lines 
serving  low-density  loads  are  installed  there,  the  practice  being  not 
to  install  lines  unless  a  profitable  load  is  in  sight.  The  loss  in 
working  was  not  indicated  with  a  view  to  discouraging  supply  to 
thinly  populated  districts,  but  to  show  that  legislation  necessitating 
more  costly  lines  would  be  deterrent  to  such  extensions.  Ten 
groups  of  lines  were  analysed  having  a  length  of  service  of  oniy 

1  i.  years,  and  therefore  the  average  deficit  of  8"7  per  cent,  on  the 
investment,  or  50  per  cent,  of  the  gross  revenue,  does  not  represent 
the  result  of  the  lines  in  full  working.  The  total  cost  per  mile 
recorded  includes  right-of-way,  physical  cost  exclusive  of  con- 
ductors, conductors,  services,  street  lighting  equipment,  Sec.,  and  over- 
head costs,  and  averages  for  630  miles  of  line.  SI  .610  per  mile,  varying 
from  $860  to  $2,750  per  mile  in  individual  States.  The  annual 
revenue  per  mile  of  line  averaged  $262  :  individual  groups  of 
lines  show  averages  of  between  $133  and  $385  revenue,  and  of 
between  l.sno  and  s.OOO  kw. -hours  supplied  annually  per  mile  of 
line.  "The  data,  however,  shows  that  the  gross  revenue  return  per 
mile  of  line  was  almost  always  over  10  per  cent,  on  the  cost  of  the 

.line,  and  iu  three  cases  was  over  20 per  cent. .'and  the  final  deficit  was 
arrived  at  by  assuming  interest  at  7  per  cent.  :  depreciation  at 
8  per  cent,  on  lines  exclusive  of  conductors,  which  was  taken  at 

2  per  cent.,  and  at  8  per  cent,  on  services,  transformers,  and  street 
lighting  equipment.  Operation  and  maintenance  was  reckoned  at 
1'5  per  cent.,  exclusive  of  taxes,  and  the  power  cost  in  most  cases 
was  between  3  and  4  per  cent.  Several  lines  yielding  a  less  revenue 
than  8200  per  mile  show  a  smaller  deficit  (on  the  assumed  basis) 
than  the  average  on  account  of  lower  construction  cost.  In  such 
cases  light  construction  and  long  spans  reduced  the  cost  to,  roughly. 
$1,000  a  mile  of  line. 

Using  Power  Supply  for  Lighting.— At  the  Wolver- 
hampton Police  Court,  last  week.  John  Cullwick  Turtour  was 
summoned  at  the  instance  of  the  Wolverhampton  Corporation  for 
having  improperly  used  electricity. 

Mr.  Howell  (.Deputy  Town  Clerk),  who  supported  the  summons, 
said  the  defendant  in  August  last  applied  for  a  supply  of  electricity 
for  power  purposes.  Recently  an  inspector  passing  defendant's 
premises  noticed  wires  about  the  place,  and  he  found  that  the 
current  supplied  for  power  was  being  appropriated  for  lighting 
purposes.     The  charges  for  lighting  were  at  a  higher  rate. 

Mr.  R.  Dallow  (solicitor),  who  defended,  said  it  was  a  fact  that 
the  current  supplied  for  power  purposes  was  used  for  lighting.  He 
explained  that  prior  to  November  5th  the  premises  were  lighted 
from  a  dynamo  run  off  shafting.  On  November  5th  a  mishap 
occurred  to  the  dynamo,  and  defendant,  who  was  working  on 
munitions,  could  not  stop,  and  so  arranged  the  wires  to  get  light 
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from  the  power  supply.  The  same  day.  or  shortly  after,  a  man 
from  the  electricity  works  called,  was  shown  the  light,  and  was 
asked  to  supply  a  second  meter,  which  the  Corporation  ulti- 
mately supplied.  Under  the  circumstances,  defendant  did  not 
think  he  was  doing  any  harm,  and  there  was  certainly  no  intention 
bo  defraud,  as  everything  was  done  openly.  Neither  was  there  any 
idea  of  saving  money,  as  a  considerable  sum  was  spent  in  lamps. 
The  sole  idea  was  to  get  on  with  the  work. 

After  evidence  had  been  given  by  Mr.  Ernest  Stubba  (assistant 
electrical  engineer  to  the  Corporation),  the  Stipendiary  said  no 
doubt  electric  current  was  applied  wrongly,  but  there  did  not 
appear  to  have  been  any  considerable  use  of  it  in  the  wrong  way. 
■  However,  there  had  certainly  been  a  mistake,  to  put  it  in  the  mildest 
way.  and  defendant  would  lie  fined  tos. 

Institution     and     Lecture     Notes.  —  Institution     of 

Municipal  Engineers.-  "  Some  Notes  on  the  Uses  of  Electricity  in 
Municipal  Engineering"  were  read  at  the  annual  meeting  of  the 
Institution,  on  Saturday  last,  by  -Mr.  Horace  Boot,  for  the  edifica- 
tion of  municipal  engineers  and  surveyors,  the  author  remarking 
that  he  had  been  struck  with  the  lack  of  general  knowledge  shown 
on  several  occasions.  The  paper  indicated  the  various  uses  to  which 
electricity  could  be  put,  but  it  was  not  suggested  that  the  borough 
engineer  and  surveyor  should  be  thoroughly  competent  in  every 
branch  :  generally. .the  advice  of  Mr.  Boot  was  to  call  in  an  expert 
where  the  municipality  did  not  already  possess  one  as  a  permanent 
official.  In  the  cours'e  of  a  short  discussion,  the  two  or  three 
speakers  who  took  part  concentrated  upon  the  question  of 
sewage  pumping,  and  drew  attention  to  the  better  results  obtained 
by  the  use  of  small  automatic  electric  pumping  plants  than  by 
compressed  air.  Attention  was  called  to  the  fact  that  a  small 
electrically-driven  centrifugal  pump  could  be  worked  as  efficiently 
as  a  large  one.  and  at  the  same  time  did  away  with  the  labour 
difficulty,  which  was  causing  a  good  deal  of  trouble  with  small 
schemes.  Sir.  Reginald  Brown  also  mentioned  the  Act  recently 
obtained  by  the  Post  Office,  giving  compulsory  powers  to  erect 
poles  on  private  property,  and  complained  of  the  injustice  of  allow- 
ing the  Post  Office  to  do  this  before  arranging  what  compensation 
should  be  paid  the  owner.  He  also  supported  Mr.  Boot  in  the 
belief  that  the  telephone  system  of  the  country  would  be  better  in 
the  hands  of  the  local  authorities. 

London  School  of  Economics  and  Political  Science.— On 
Thursday.  January  18th.  at  5  p.m..  Mr.  E.  J.  P.  Benn  will  lecture 
on  "  The  Organisation  of  Trades." 

Institution  of  Electrical  Engineers.— At  the  meeting  of  the 
Scottish  Local  Section,  in  Edinburgh,  on  Tuesday  evening  last, 
a  paper  was  read  on  "  Principles  Involved  in  Computing  the  Depre- 
ciation of  Plant."  by  Messrs.  F.  Gill  and  W.  W.  Cook.  The  same 
paper  was  to  be  read  in  London  last  night. 

Fatalities. — An  inquest  was  held  at  Lancaster,  on  Friday, 

respecting  the  death  of  William  Thomas  Goodchild  (50).  an  elec- 
trician, of  Wandsworth.  The  evidence  showed  he  was  engaged 
fixing  conduits  in  a  factory  near  travelling  cranes.  In  avoiding 
one  crane  he  was  caught  by  another,  and  crushed  to  death  between 
the  side  of  the  crane  and  a  standard.  The  Coroner  commented 
on  the  fact  that  it  was  the  third  deatli  within  a  short  period  : 
he  said  that  warnings  should  be  given  to  men  engaged  in  such 
dangerous  occupations,  and  if  another  fatality  occurred  he  woidd 
probably  recommend  a  criminal  prosecution.  The  charge-hand  of 
the  electricians.  John  Maudsley.  said  Goodchild  was  carrying  out  his 
orders,  and  had  been  repeatedly  warned  about  the  cranes,  but 
witness  admitted  that  in  future  it  would  be  wiser  to  stop  the  cranes 
when  such  work  was  being  carried  out.  The  jury  agreed  to  a 
verdict  of  "  Accidental  death."  and  added  a  rider  that  the  elec- 
trical cranes  should  be  stopped  while  work  of  this  character  was 
in  progress. 

A  Bradford  Corporation  tramway  inspector,  Mr.  Enoch  Bower, 
who  was  crushed  between  two  cars  on  December  23rd.  died  on 
Saturday,  aged  57. 

David  Davies.  an  electrician,  whilst  repairing  an  electric  trolley 
atthe  Glamorgan  Colliery.  Llwvnypia.  received  an  electric  shock,  and. 
falling  from  the  scaffolding  about    18  ft.  to  the  ground,  was  killed. 

An  inquest  was  held  at  Huddersned.  mi  Monday,  in  the  case  of 
James  Chadwiek  C35),  lead-burner,  of  Rochdale,  who  was  killed 
whilst  engaged  on  repairs  at  a  Huddersfield  works.  The  evidence 
was  to  the  effect  that  he  hail  arranged  to  attach  a  lamp  to  a 
flexible  lead.  The  installation  was  worn,  and  consequently, 
faulty,  and  the  deceased  received  a  shock  at  the  lighting  voltage. 
The  lead-burners,  it  was  said,  had  three  or  four  flexible  leads. 
which  appeared  to  have  been  made  up  of  odd  parts.  In  returning 
a  verdict  of  "  Accidental  death."  the  jury  recommended  that  the 
leads  should  be  used  only  after  being  obtained  from  the  electric 
stores. 

Electrical    Supplies     to     South     Africa. — The    South 

African  Mining  Journal  for  November  18th.  just  to  hand,  says  : — 

"  On  the  whole,  there  are  plenty  of  electrical  materials  in  town. 
TheBritish  are  keeping  up  very  fair  supplies,  which  are  very  necessary 
on  account  of  the  many  standardised  goods,  as  arranged  in  the 
various  plants  in  the  pre-war  days.  We  are  getting  plenty  of 
lamps  from  America,  but  much  of  their  electrical  material  is  not 
suited,  because  of  the  different  sizes,  for  our  general  trade,  and  they 
are  not  laying  themselves  out  to  supply  material  outside  their  own 
particular  sizes.  This  is  altogether  in  contrast  to  the  method 
adopted  by  the  Japanese,  who  are  doing  everything  they  can  to 
copy  any  models  sent  from  here,  in  every  detail  and  accuracy. 
Their  efforts  so  far  in  supplying  the  South  African  market  with 
electrical  goods  have  been  quite  a  success,  and  as  travellers,  and  in 
a  lesser  degree  speculators,  are  constantly  travelling  hetween  here 
and  Japan,  the  prospects  in  many  directions  of  trade  with  them 
seems  promising  for  great  expansion."' 


The  issue  of  the  same  journal  for  the  previous  we -k  comments  as 
follows  on  the  copper  position  : — 

"  In  reviewing  the  copper  cable  position,  owing  to  the  prohibit  ion 

of  export  by  the  British  Government,  it  ha-  l n  gathered  thai  the 

mines  have  fortunately  provided  themselves  with  large  stock-  of 
cables  where  copper  wire  is  part  and  parcel  of  their  composition, 

In  this  respect,  also,  the  mines    nave   amp]. pper  win-  ai 

copper  goods  to  last   many  months,  as  the  inanagi 

pated  that  something  was   likely  to  happen  in  this  direction      I'l.. ■ 

prominent   representative^  here  of  the  Cable  Maker-   Association 

have  also  anticipated  the  position   bj 

cables,  containing  copper,  in  Johannesbui  g    a-  well  as  ol  her  copper 

goods.     Hence  the  prohibition  will   not   befell  here  for : lsider- 

able  time,  but  obviously  the  tendency  will  be  to  harden  values  for 
all  c  ipper  material,  particularly  in  electrical  goods  where  copper  wire 
is  the  medium  for  conveying  the  electric  power  and  light.  In  com- 
mercial circles,  apart  from  the  mines  and  municipal!  i.-.  there  are 
ample  stock-  on  hand  to  carry  on  with  for  a  very  long  while,  and 
substitutes  are  so  easily  procurable." 

South   American  Telegraphs. —  By   a   decision    of   the 

Brazilian  Supreme  Court,   adverse  to   the   Western   Telegraph  Co.. 
the  Central   and  South    American  Telegraph  Co.  will   b 
to  lay  cables  from  Buenos  Ayres,  in  Argentina,  to  Brazil,  along  the 
Atlantic  coast, 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  increments. 

Central  Station  and  Tramway  Officials.— At  Barrow  T.C. 
meeting,  on  Monday,  there  was  a  long  discussion  upon  a 
proposal  by  the  Electricity  Committee  that  the  salary  of  the 
borough  engineer,  Mr.  H.  E.  Burnett,  should  be  increased 
from  £550  to  £600  per  annum,  to  date  from  Januarj 
1st.  1916.  It  was  shown  how  the  output  of  the  Corporation 
w.,ik>  had  grown  from  between  three  and  four  million  units 
to  13. S  million  units  last  year,  and  would  probablv  be  Id 
million  units  this  year.  Mr.  Burnett  had  supervis 
important  extensions  of  the  works,  and  saved  the  Corpora- 
tion the  costs  of  a  consulting  engineer.  The  Mayor  pointed 
out  that  in  a  list  of  nine  towns,  with  an  average  output  of 
four  million  units,  there  was  not  a  cum'  where  the  ei 
salary  was  below  £600.  In  one  town,  with  an  output  of 
seven  and  a  half  million  unit-,  the  salary  was  £700.  The 
Council  derided  to  increase  tin-  salary  to  £600,  but  rejected 
the  recommendation  to  make  it  date  from  January  1-t.    L916; 

The  Doncaster  Corporation  last  week  approved  the  appoint- 
ment of  Chief  Inspector  Baker  as  superintendent  traffic 
manager,  m  succession  to  Superintendent  Strachan,  who  has 
hit.  Inspector  Poller  was  promoted  to  he  chiel  inspector. 
There  was  strong  opposition  on  the  -round  that,  though  no 
word  could  be  said  against  the  two  officials  concern 
whole  system   of  traffic  management  required  reconstruction. 

The  Bradford  Corporation   has  agreed  to  lend  the 
of  Mr.  C.  J.   Spencer,  the  tramway  manager,  to  the  Govern- 
ment  for   important   special    work.      Mr.    Spencer    will   com- 
mence his  new  duties  very  shortly. 

Increases  of   remuneration  recommended    to   the    V 
City  Council  include  those  of  Mr.  II.  Varky,  temporary  chief 
assistant    electrical   engineer    (period    i  1    war),    from    ±'17 "i   to 
£208;    Mr.   T.   C.   Bennett,   assistant    station   superinl 
£120  to  £130;  and   Mr.  C.   P.  Seckham,  assistant   superinten 
dent.    £109  to   £117. 

The    Newcastle  uiidrr-I.\  mo    T.C.    has    increased    the  salary 
of   the  electrical   engineer  bj    £25  a   year. 

TKesalarj  of  Mr.  A.  W.  Clegg,  acting  engineei  at  \.ccring- 
ton.  is  tn  he  increased  from  6350  to  Lion  per  annum.  II.; 
i-  also  to  he  granted  a  special  lie  of  £50  lor  loss  of  holidays, 
prolonged  hours  of  duty,  and  special  work  in  connectii 
th.  installation  ol  the  new  plant,  lie  receives  a  further 
grant  of  £140  from  the  chief  electrical  engineer  (Mr.  Gray) 
during  his  absence   in  the    \in i \  . 

The   Establishment   Oommitt I'  Woolwich    B.C     reported 

at  the  last  meeting  of  the  Council  having  had  under  con- 
sideration a  memorandum,  from  the  Electricity  Committee. 
recommending  an  increase  in  the  salary  of  the  borough 
electrical    engineer.        The    Electricitj    I  ubmttted 

statistics   showing    the   working  of   the   undertaking,    and   the 
salaries    paid    to    the    electrical    engineers   of    other    London 
boroughs.     The  Establishment  Committee   was  in   agi 
with    the   views   of    the    Electricity    Coi 
mended  that  the   salary  of  the  borough   ele  I  - 
Mr.  G.  W.  KEATS,  be  increased  from  £40  annum 

as    from    April   1st.    1916.        This   rec mendation    has    been 

adopted. 

General.— The    marriage    I 

County    Cavan.    of    Mr     3      J.    WOODS    'reside,  I 

manager  of  the  Clones  Electric  I    .  '  \'!--  LM>  tn 

Kathleen   McCutcheon,   of   Markel    Street,  ^Cootehill 
Lieutenant     ALFRED     WALKER     EMPSON,     LM.I.E.l 

Plyina  Corps,  is  in  a  London  hospital  recovering  from  an 
operation.     After  war  broke  out  he  gave  up  his  position  as 
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chief  engineer  to  the  Merida  Electric  Light  Corporation, 
3  uchatan,  Mexico,  and  returned  to  England  to  join  the 
Machine  Section  as  a  private.  J  lis  brother  was  killed  in 
action   on    New  fear's  Day. 

Mr.  W.  Ratcliffe-Small  asks  as  to  state  that  for  the  pre- 
sent his  address  is  159,  Westminster  Bridge  Road,  S.B.  Tele- 
phone  No.  :    "  Hop.  4703." 

Mr.  H.  W.  Bosworth,  who  has  for  a  number  of  years 
been  on  the  staff  of  the  Lancashire  Dynamo  &  Motor' Co.. 
Ltd.,  has  been  appointed  manager  of  their  London  office! 
His  address  will  remain  as  at  present,  28,  Victoria.  Street, 
W  i  -t minster. 

Mr.  G.  R.  Dkummond,  M.I.E.E.,  M.I.M.E.,  has  resigned 
In-  posi  as  electrical  and  mechanical  engineer  to  the  Govern- 
ment of  Jodhpore,  and  rejoined  the  Lahore  Electric  Supply 
Co.,  Ltd.,  as  general  manager.  The  Jodhpore  electric  power 
scheme  has  been  completed  with  the  exception  of  the  low- 
tension  distribution  from  sub-stations,  for  which  a  good  deal 
of  copper  is  required,  which  at  present  is  not  available. 
Upon  receipt  of  this  copper  Mr.  Drummond  has  agreed  to 
return  to  complete,  test,  and  hand  over  the  scheme.  The 
total  cost  of  the  power  scheme,  including  fairly  large  work- 
shops, ice  factory  with  large  cold  Btorage,  will  be  10  lacs  of 
and  when  in  full  operation  is  expected  to  bring  a 
return  of  9  per  cent,  to  14  per  cent,  to  the  Jodhpore  Durban. 

Mr.  G.  L.  F.  Philips,  technical  director  of  the  Philips' 
Glowlampworks,  Ltd..  Eindhoven,  has  been  nominated  Doctor 
honoris  causa  by  the  Senate  of  the  Technical  University  at 
Delft  (Holland). 

Roll  of  Honour.— Lieutenant  H.  Y.  V.  Jackson,  M.I.E.E., 
Royal  Engineers,  who  was  prior  to  the  war  on  the  South 
Wales  staff  of  the  British  Westinghouse  Co..  Ltd.,  has  been 
awarded  the  Military  Cross  for  distinguished  service  in  the 
field. 

Sergeant  Wilkes,  Royal  Flying  Corps,  who  was  at  the 
electric  power  station  of  Messrs.  Pilkington  Bros:,  Ltd.,  St. 
Helens,  has  been  killed  in  an  aeroplane  accident,  aged  27 
years. 

Private  W.  Forrester,  North  Staffs.  Regiment,  reported 
to  I.e  missing,  enlisted  from  the  staff  of  Messrs.  Bullers,  Ltd., 
of   Hanley. 

Corporal  J.  Arnold,  West  Lancashire  Divisional  Engineers, 
who  has  fallen  in  action,  was  engaged  for  15  years  at  the 
electric  light   station   at  Rainhill   Asylum,  near  St.  Helens. 

The  D.C.M.  for  conspicuous  bravery  under  lire  has  been 
awarded  to  Private  George  Needham,  of  Croydon  Corporation 
tramway  staff. 

Captain  C.  F.  D.  Scggate,  Inspector  of  Ordnance  Machi- 
nery, has  been  awarded  the  Military  Cross.  Captain  Suggate 
obtained  his  commission  in  1914,  and  has  been  on  active 
service  for  some  considerable  time.  Previous  to  entering  the. 
Service,  he  held  an  appointment  in  the  electrical  engineer's 
department  of  the  Great  Eastern  Railway  Co. 

Private  Fred  Palmer,  of  the  Loyal  North  Lancashire  Regi- 
ment, has  died  from  pneumonia  whilst  on  service.  He  was 
employed  at  the  Manchester  Corporation  Stuart  Street  elec- 
tricity works. 

At  the  Barrow  Town  Council,  the  Mayor  recorded  con- 
gratulations to  R.  Williams,  a  jointer  in  the  mains  depart- 
ment of  the  electricity  undertaking,  on  being  awarded  the 
Military   Cross. 

Private  Edward  Owen,  R.E.,  aged  23,  an  electrical  engi- 
ne, ir,   has  been  killed  in  action. 

Private  Stephenson,  formerly  in  the  Hull  Corporation  elec- 
tricity department',  has  been  missing  since  November,  when 
he  was  in   action. 

The  77»/ es  reports  that  Second-Lieutenant  W.  M.  Noble, 
R.E.,  who  was  the  only  son  of  Mr.  W.  Noble,  of  Heine  Hill, 
and  who  was  with  the  General  Electric  Co.,  has  died  of 
wounds,   aged   26. 

Private  F.  T.  Woods.  London  Regiment,  formerly  in  the 
employ  of  the  India-Rubber  Co.,  Silvertown,  has  been 
awarded  the  Military  Medal  for  gallanti-y  in  assisting  an 
officer  to  capture  some  of  the  enemy's  field  guns,  and  in 
carrying  messages  under  heavy  fire. 

"I  must  say  I  feel  very  proud  to-day;  my  son  has  been 
mentioned  in  dispatches,"  said  Colonel  Alex.  Sinclair,  when 
taking  the  chair  at  the  last  meeting  of  the  Swansea  Cor- 
poration Electric  Lighting  Committee.  Aid.  Daniel  Jones 
said  that  not  only  the  chairman,  but  the  department  could 
be  congratulated,  because  the  Colonel's  son,  before  joining 
the  Army,  was  employed  at  the  Corporation  electricity  sta- 
tion. He  moved  that  congratulations  be  recorded  on  the 
minutes.     The  resolution   was  carried   unanimously. 

Will.— The  late  Sir  Wm.  Ramsay,  F.R.S.,  left  £17,896  per- 
sonal  estate. 


NEW     COMPANIES     REGISTERED. 


Bury  Electrical  Plant  Co.,  Ltd.  (145,680).— Private  com- 
pany. This  company  was  registered  on  January  2nd.  with  a  capital  of 
£3,000  in  £1  shares,  to  carry  on  the  business  of  electrical  engineers  and  con- 
tractors, suppliers  ol  electricity,  manufacturers  of  and  dealers  in  railway, 
tramway,  electric,  magnetic,  galvanic,  and  other  apparatus,  &c,  and  to  enter 
into  an  agreement  with  O.  Ashworth,  G,  K.  Haworth,  and  W.  A.  Bale.  The 
subscribers  (etrch  with  one  share)  are  :  O.  Ash  Worth,  "  Ona,"  Holcombe  Road, 


Green  Mount,  near  Bury,  merchant;  G.  K.  Haworth,  "  Strathmote,"  Bury 
New  Road,  Rarnsbottom,  merchant;  W.  A.  Bale,  607,  Rochdale  Old  Road, 
Bury,  incorporated  accountant.  The  first  directors  (to  number  not  less  than 
tw->  or  more  than  three)  are:  O.  Ashworth  and  G.  K.  Haworth.  Qualifica- 
tion, 50  shares.  Solicitor:  G.  Clough,  8,  Garden  Street,  Bury.  Registered 
office  :    Castle  Grounds,    Bury,    Lanes. 

Ercole  Marelli  &  Co.,  Ltd.   (145,688).— Private  company. 

This  company  was  registered  on  January  3rd,  with  a  capital  of  £20,000  in 
£1  shares  (preferred),  to  carry  on  the  business  of  makers  and  importers  of 
and  dealers  in  electric  and  ventilating  fans  of  all  kinds,  electric  dynamos  and 
alternators,  direct  and  alternating-current  motors,  and  dynamos  for  galvo- 
plastic  industries,  &c,  and  to  enter  into  an  agreement  with  E.  Marelli.  The 
subscribers  (each  with  one  share)  are  :  A.  M.  Baroni,  10-20,  Garlick  Hill,  E.G. 
electrical  engineer;  F.  J.  Manning,  St.  Michael's  House,  Basinghall  Street, 
E.G.,  solicitor.  The  first  directors  (to  number  not  less  than  two  or  more 
than  fivel  are  :  E.  Marelli,  A.  S.  Benni,  and  A.  M.  Baroni.  Qualification,  £3. 
Remuneration,  as  fixed  by  the  company.  Solicitors :  Jones,  Hall  &  Manning, 
St.    Michael's   House,   Basinghall  Street,   E.C.     Registered  office:  19-20,   Garlick 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Coatbridge  &  Airdrie  Electricity  Supply  Co.,  Ltd. — Fur- 
ther charge  on  the  company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital  and  Coatbridge  and  Airdrie  undertakings,  and 
benefit  of  certain  agreements,  contracts,  &c,  dated  December  21st,  1916, 
supplemental  to  charge  dated  October  17th,  1906,  to  secure  £3.000.  Holders  : 
County    o!_  London     Electric    Supply    Co.,    Ltd.,    Moorgate    Court,    Moorgate 


Pis 


E.C. 


Tyne    Electric     Steel    Foundries,     Ltd.  —  Particulars     of 

£30,000  debentures  created  December  8th,  1016,  filed  pursuant  to  Section  93 
(3)  of  the  Companies  (Consolidation)  Act,  1908,  the  amount  of  the  present 
issue  being  £15,300.  Property  charged  :  The  company's  undertaking  and 
property,  present  and    future,,  including   uncalled  capital.      No   trustees. 

Telephone  Co.  of  Egypt,  Ltd. — A  memorandum  of  satis- 
faction to  the  extent  of  £500  on  December  20th,  1916,  of  debenture  stock 
covered  by  trust  deed  dated  Julv  27th,  1904,  and  three  supplemental  deeds  of 
acknowledgment  dated  February  21st,  1906,  March  4th,  1908,  and  October  27th, 
1907,  securing    £200,000,   has    been    filed. 

Henry  White  &  Co.,  Ltd. — A  memorandum  of  satisfac- 
tion to  the  extent  of  £900  on  June  3rd,  1915,  £1,100  on  August  31st,  and 
£3,000  on  December  4th,  1916,  of  debentures  dated  December  11th,  1903, 
securing   £10,000,   has"  been    filed. 

City  of  Oxford  Electric  Tramways,  Ltd. — A  memorandum 

of  satisfaction  to  the  extent  of  £1,100  on  December  15th,  1916,  of  charge  dated 
1st,    191G.      All   shares   taken   up;-  15s.    per    share -called    up    on   8,500   "  B  "— 

Brown,    Boveri    &    Co.,   Ltd.    (89,167).— Capital,   £50,000 

in  1,500  "  A  "  and  8,500  "  B  "  shares  of  £10  each.  Return  dated  December 
1st,  1916.  All  shares  taken  up;  15s.  per  share  called  up  on  8,500  "B"; 
£6,375  piid;  £7,500  considered  as  paid  on  1,500  "A."  Mortgages  and 
charges  :    Nil. 

Pirelli,    Ltd.    (103,068).— Capital,    £8,000  in  £5    shares. 

Return  dated  October  26th,  1916.  All  shares  taken  up.  £S,000  paid.  Mort- 
gages  and  charges  :  Nil. 


CITY     NOTES. 


The  directors    recommend    a  dividend 
Dublin  of  6  per  cent,   per  annum    (less  tax)  on 

United  (Electric)  the  preference,  and  final  dividend  of  5 
Tramways,  Ltd.  per  cent,  (less  tax)  on  the  ordinary 
shares,  both  for  the  half-year  ended  on 
December  31st,  1916,  being  the  same  rate  as  at  the  same 
period  in  1915.  Towards  rail  renewal  £20,000  is  set  aside, 
and  towards  reserve  and  renewal  fund  £ 7,000,  and  the  carry- 
forward amounts  to  £13,359.  At  the  corresponding  period  in 
1916  the  respective  amounts  were:  £18,000,  £5,000,  and 
£18,045.  During  1916  the  passengers  carried  were  60,448,121, 
and  the  receipts  were  £319,612,  as  compared  with  60,165,648 
passengers  carried,  and  receipts  £317,762,  in  1915,  an  increase 
of  282,473  passengers  and  of  £1,850  in  receipts.  Aid.  Cotton, 
M.P.,  has  resigned  his  directorship  owing  to  infirm  health; 
the  board  have  co-opted  Mr.  W.  Hewat. 

Mr.   A.    R.    Monks,    presiding   at   the 
Isle  of  Thanet        annual    meeting    recently,     moved     the 
Electric  Tram=        adoption    of   the    report,    which   showed 
ways  &  Lighting      for  the  year  ended  September  30th  last 
Co.,  Ltd.  a     profit     of     £9,742,     compared     with 

£10,050  for  the  previous  year.  The  Isle 
of  Thanet  had  passed  through  another  year  of  severe  depres- 
sion. Since  the  end  of  the  financial  year  the  tramway  re- 
ceipts had  shown  some  increase,  but  substantial  improvement 
could  not  be  expected  until  the  termination  of  the  war.  Mr. 
Monks  said  that  this  was,  perhaps,  the  worst  year  they  had 
ever  hid.  In  addition  to  the  common  causes  operating  in 
war-time  against  tramways  on  the  East  Coast,  they  had  had 
Bani  Holidays,  aircraft  raids,  and  sunless  times.  They  had 
had  difficulty  in  maintaining  their  staff;  their  women  conduc- 
tors" had  been  quite  satisfactory.  The  revenue  account  showed 
a  decrease  in  traction  of  £2,976.  and  in  sale  of  electricity 
£924,  although  from  October,  1915.  they  had  charged  an  extra 
10  per  cent,  on  electricity  sales.  They  took  advantage  of  the 
high  price  of  scrap  copper  and  rails  to  realise  those  stores. 
The  total  revenue  was  £28,835,  a  decrease  of  £2,752.  In  the 
pre-war  year  of  1913  the  figures  were  £19,670  better  than 
those  of  191G.     The  increased  power  station  costs  (£797)  this 


V„   2,042,  JASUABV.   '2.   191' 


THE    ELECTRICAL    REVIEW. 


49 


year  arose  from  the  price  of  coal  and  coke.  Coke  bad  risen 
very  seriously  (£450),  so  that  they  had  had  to  use  more  coal 
than  if  they  could  have  had  ample  supplies  d  coke.  They 
were  using  Kent  coal  in  combination  with  Welsh  coal,  and 
although  at  firs!  il  was  no!  quite  satisfactory,  during  the  last 
few  weeks  it  had  been  so,-  They  had  entered  into  no  conti 
for  coal  for  the  current  year,  but  they  had  no  anxiety  about 
it,  as  they  had  fair  stocks  ami  a  fair  amount  coming  from 
running  contracts.  The  total  operating  expenses  were  £19,092, 
a.  saving  ol  £2,445  for  'the  year.  Really,  the  position 
better  than  appeared  on  the  face  of  the  accounts,  having 
regard  to  the  increase  in  wages  and  the  increased  cost  of 
material.  Until  the  war  was  over  they  must  go-on  marking 
time  and   preserving  the  concern  as  well  as  they  could. 

The  Karbidwerk  Lechbruck,   A.G.,   after 
German  making  provision  for  depreciation,   reports 

Electrical         net  profits  of  £2,200  for  r915Jn,  as  in  the 

Companies.       pr< ling  year.    A  dividend  of   I  per  cent. 

i-  in   contemplation  on   a    -I i  apital  of 

£55,000,  being  the  same  rate  as  in  1914J5. 

The   E.    II.  Geist   Elektrizitats,   A.G.,   of  Cologne-Zoll 
which  went  into  voluntary  liquidation  a  few  years  ago  o 
to  the  pressure  of  competition  on  the  part  of  the  large  firms. 
has    closed   the   year    1915-16    with    an    unchanged    deficit    i  I' 
£24,000,   which  prevailed  at  the  beginning  of  the  winding-up 
dings,. 
The    directors   of  the   C.    •/.    Vogel    [Telephon-Drahtfabnk), 
AG.,    of    Berlin- Adlfrhof,    report   net    profits    amounting    to 
£57,000  for  1915-16,  as  compared  with  £48,000  in  the  previous 
year.    It  is  intended  to  pay  a  dividend  at  the  rate  of  10  per 
■cent,  on  the  old  share  capital  of  £175,000,  as   compared  with. 
15  per  cent:  in  1914-15,  and  8  per  cent,  on  the  new  shares 

The  report  of  Siemens  Elektrischc  Betriebe,  A.G.,  of  Berlin, 
which  refers  to  the  year  ended  on  September  30th,  1916, 
states  that  til.-  value  of  the  connections  of  the  electricity 
woiks  owned  by  the  company,  and  of  those  in  which  it  is 
vise  interested,  increased  by  25- per  cent.,  the  produc- 
tion in  kw .-hours  was  30  per  cent,  higher,  ami  the  receipts 
20  percent,  greater,  but  the  final  results  .-bowed  no  improve- 
ment, owing  to  the  enhanced  cost  of  materials  ami  labour". 
Alter  placing  £28,000  to  depreciation,  as  in  1914-15,  the 
accounts  indicate  net  profits  of  £83,900,  as  compared  with 
£-:;. -Jon  in  the  i  revious  year.  It  is  proposed  to  pay  a  divi- 
dend of  5  per  vent,  mi  the  ordinary  share  capital  of  £1,500,000, 
igainst-5  per  cent,  in  1914-15.  and  61  per  cent,  in  1913-14. 
The  loan  capital  amounts  to  £1,626,000,  and  recourse  has 
'been  had  to  the  bank-  lor  additional  credit,  which  has  in- 
creased   from    £146,000    in    1914-15    to   £470,000    now.   for   the 

purpi'i- ling  existing  supply  works. 

'I  In  ElektrizHats  l.Gf.  vorm.  Schiickeri  .1  Co.,  of  Nurem- 
burg,  is  one  of  the  two  proprietors  ol  the  Siemeus-Schuck  rl 
Works,  and  the  company's  financial  results  lor  the  year  ende  I 
on  July  31st,  1916,  were  given  in  a  recent  issue.  Vccording 
to  the  directors'   report,  the  proi  d    from  the  inland 

investments  were  not  considerably  less  than  those  in  the 
preceding  year,  but  the  foreign  holding?  experienced  material 
changes.  For  instance,  the  whole  oi  tie-  shares  in  the  Aktie- 
Belskabet  Hafslund,  ol  Vinderen,  near  Christiania,  were  sold 
to  a  Norwegiati  ?roup,  a  special  incentive  being  given  by  the 
hisi  position  a\  the  Norwegian  rate  of  exchange.  I' 
also  possible  for  the  company  favourably  to  dispose  ol  all  its 
Italian  investments,  and  thus  become  relieved  of  the  con 
siderable  risk  incidental  to  holdings  in  hostile  countries,  and 
tlr  large  amount  of  money  thereby  realised  equipped  the 
company  for  new  business.  In  the  case  ol  the  remainder  of 
the  investments  in  hostile  countries  and  in  the  war  zone. 
adequate  provision  had  been  made  lor  depreciation,  which 
would  exclude  any  loss  in  future  years. 

The  directors  of  Siemens  &  Halske,.'A.G.\  of  Berlin,  report 
that  most  of  the  company's  departments  were  preponderat- 
ingly  occupied  on  war  work  in  1915-10,  further  displacements 
having  taken  place  in  the  direction  of  increased  transforma- 
tion of  working,  new  plant,  restrictions,  and  extensions.  In 
particular,  a  great  deirfand  was  made  on  the  branches  for 
signalling  and  control,  conductors,  wireless  telegraphy,  tele- 
phony, internal-combustion  engines,  and  carbon  electrode 
various  purposes  Much  technical  work  had  to  be  overi 
in  consequence  of  the  numerous  new  requirements  put  for- 
ward, and  considerable  progress  and  success  were  achieved; 
and  great  activity  was  also  exercised  ha-  tie-  needs  of  the 
Atray  and  Navy  outside  of  the  company's  regular  depart- 
ments. Tie-  total  production  was  not  less  than  in  1914-15. 
the  financial  results,  despite  tin-  displaeenii  nt-  in  some  depart- 
ments, approximating  to  those  in  the  preceding  year.  As 
pieviously  reported,  the  dividend  is  at  the  rate  of  hJ  per  cent.-. 
as  in  1914-15.  The  "permanent  investments"  are  valued  at 
£4,168,000,  as  against  £4,426,000,  and  include  interests  in  the 
Siemens-Schuckert  Works,  the  Austrian  Siernens:ScHuckerf 
Works,  Siemens  Bros.  A-  Co.,  Ltd.,  tie-  Russian  Siemens  and 
Halske  Co.,   and   tin-   Russian   Siemens-Selfuckert   Co. 

The  Siemens-ScTiuckeri  lie//,..  G.m  '-.//..  bf  Berlin, 
dividend  of  l11  per  cent,  for  lOl.j-16  was  recent!}  announced, 
reports  that  the  company's  output  of  peace  manufactures  was 
influenced  by  Government  measure-  and  the  furthei  with 
drawal  of  workmen  for  the  Army.  A  considerable  share  was 
taken  in  the  manufacture  of  substitutes,  particularly  for  con- 
ductors and  their  insulation,  which  had  met  the  require- 
ments, although  much  time  had  been  needed  to  gain  the 
confidence  of  consumers  in  the  use  of  the  substitutes.  It- 
er,    impossible    fully    to   cope    with    the   growing 


demand.     The  export   trade  to  fcrai  mtries  and  to 

itirely    teased,    but    a    marl  "i    other   coun- 

ti  ies.     As  a   result    i  -:  noents    ol   the  boms 

eh,  mica!  industry,  and  the  it 

dust ries,   t pan      received    u        oi  ders   for   generating 

plant  in  the  form  of  units  up  to  6 I 

transformers  in  connection  with  transmission  pressures  up 
bo  urn. mm  volts.  Tie-  repori  add-  thai  the  transfei  from  war 
t  i   peace  manufaetui  ■  ike  a  large   demand   on   the 

liquid    funds,    which    showed   a-  _  tu  rt  1 1  ■  i     il  compared 

with  1914-15.    The  subscriptions   made  by  the  company  an  1 
its  officials  to  the  five  German   war  loan-,  together  with  the 
contributions  oi  tie- 
to  have  reached    £2,800,000. 


Fellows  Magneto  Co..  Ltd. — The  "  Financial  1  imes  " 
states   that   the  subscription   li-t  has   been    closed,   preferred 

-hare-  to  the  vali I  ovei    £46,00 1  ol  the  50,000 

cent,    cumulative    preferred   and    participating   shares    offereS 
having  been  subscribed  for,  and  allotted. 

Northampton     Electric    Light    &    Power    Co.,    Ltd.— An 

issue  ol  50,1 "  B  "  shares  ol   £1  each  i-  offered  tor  - 

to .11  at  par,  preference  in  allotment  being  given  to  the  exist- 
ing -hare  and  debenture  holder-.     The  issue  will  he  i 
ordinary  shares  unless  the  applicant  elect-  to  take-  .)  per  cent, 
cumulative  preference    -hare-,   the    two   classes  ranking   pari 
i rli  the  existiii  eding  classes. — 

/  inani  ial    Times. 

Anglo=American  Telegraph  Co.,  Ltd. — Balance  dividend 
of  £1  his.  per  cent,  upon  the  ordinary  consolidated  stock  for 
the  year  1916.  less  income-tax  at  1-.  9d.  in  the  ±' ;  balance 
dividend  of  £1  10s.  per  cent,  upon  the  preferred  stock  for  the 
year  1916,  less  income-tax  at  •".-.  m  the  f:  first  and  final  divi- 
dend of  i'l  10s.  per  cent,  upon  the  deferred  stock  for  the 
year  1916,  less  income-tax  at  1-.  6d.  in  the  £.  The  above 
dividends,  together  with  those  already  paid,  will  amount  to 
£3  1".  per  cent,  on  the'  ordinary  consolidated  stock.  £6  per 
cent,  on  the  preferred  stock,  and  fl  10s.  per  cent,  on  the 
deferred   stock  for  the  year. 

India. — The  Poona  Electric  Supply  Co.,  Ltd..  has  been 
incorporated  under  the  Indian  Companies  Act  with  a  capital 

,,t  R-.  looii.oiHi,  divided  int. i  6, rdinaTj   shares  of  Rs.  ion 

each   and   4,000  preference   shares  of   Rs.    inn  each. 

M,  .-i-      (  Ijomptons,     Bombaj  .      Ltd..     have    applied    to    the 

Bnnibav    loi    a  li ■  for  the  electrification  of 

portions  of  the  Poona  City,  Poona  Cantonment.  Kirkee,  the 
Poena  Suburban  Area,  &c,  and  an  agreement  has  been 
entered  into  between  them  and  Messrs.  II.  M.  Mehta  and 
II.  M.  Wat-r.n  on  behalf  of  this  company  for  the  purchase 
of  tlie  licence.  The  company  will  generate,  develop,  and 
accumulate  electrical  power,  and.  in  general,  carry  on  the 
of  electricians  in  all  it-  bran  bee  The  managing 
i  Co.,  ol  Apollo  Street, 
Bombay. — Indian   Tea 

Stock   Exchange   Notice. — Application    has  been  made  to 
the  Committee  to  allow    the   following   to  be   quoted  in  the 
-il    List:  — 

Southern   Brazil    Electric   Co..    Ltd.—  toiiT.onO    6  per   cent. 

morl  age    debentures,    No-.    Al    to  850    (££ |,    Bl  to  1,000 

(£100),  CI  h.  500  (£50),  and  Dl  to  1,000  (£20). 

Kaministiquia  Power  Co. — Dividend  of  $1|  per  share,  or 
at  the  rate  of  7  per  cent,  per  annum,  for  the  quarter  ending 
January  31st. 

'  Direct  United  States  Cable  Co.,  Ltd. — Interim  dividend 
of  '-!s.  per  .-hare.  less  income-tax  at  5s.  m  the  £,  being  at  the 
rate  of  4  per  cent,  per  annum  for  the  quarter  ended  Decem- 

in    |      3l8t. 

Calcutta   Electric  Supply  Corporation,  Ltd. — The  number 

ot  units  sold   to  consumers   during  the  live   weeks  ended  De- 

cember    1st.    1916,    amounted    to    2,366,060,    compared    with 

-7  units  in  the  corresponding  five  weeks  of  1915. 


STOCKS     AND     SHARES. 


'In  sow  Evening. 
Stock  Exchange  business  ha-  been  contracted  in  most  direc- 
tion- in  consequence  of  the  coming  this  week  of  the  War 
Loan  prospectus.  It  is  official]}  announced  that  the  loan  will 
lie  out  on  Thursday  night,  and  that  prospectuses  will  he  avail- 
aide  for  distribution  by  nine  o'clock  on  Fridaj  morning.  So 
far.  there  lias  not   been  much   selling  oi   existing   securities, 

and   that   there  i-  an  -  the  new  loan  is 

bi  j  ond  a  doubt. 

No  surprise  would  he  expressed  had  there  h. 
of  a  rush  to  sell  stocks  and  shares,  with  a  view   to  providing 
leoii.e.    for    investing    in    tin'   new   issue,  bui    probably    it  is 
letter  appreciated  now  than  it  was  at  the  time  thai 

:     War   Loan   appeared    that    for    sellers  to    he   aide  to 
realise,   there  mu-t    also  he    buyers,    and  that    the-,-   lai 
themselves  he   potential  applicants  for   the   new  loan   if  they 
ah-    not  called    up  m   to   take    the  old.i    -eeuiities. 
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So  far  us  electric  lighting  shares  arc  concerned,  pncea 
much  the  rame  as  they  were  a  week  ago.  As  we  were  then 
saying,  a  little  interest  attaches  to  the  forthcoming  dividend 
announcements,  which  are  expected  t.>  1»-  about  the  same  ai 
those  of  last  year  in  companies  serving  the  City,  while,  as 
regards  the  West  End  undertakings,  it  i>  possible  that  in 
,    tnaj    9ee  a  decline. 

The    Board  ol    B  nting  to   heat    excess   profits    tax 

appeal-  have  given  their  decision  as  stated  on  page  -  of  the 
I.,.!  issue  ol  the  Review,  which  1-  that  in  the  case  .4  the 
I  xindon -suburban  and  provincial  companies  tin  statutorj  pei 
centage  should  he  increased  from  G  per  cent,  to  ~\  per  eeni  . 
and  that  m  the  case  "i  the  London  companies  the  percentage 
should  he  raised  from  6  to  7  per  cent. 

The  Home  Railwav  market  has  shown  a  fair  degree  ol 
buoyancv,  considering  the  fact  that  business  ha-  once  o 
fallen  away  to  something  like  a  minimum.  Strength  is  notice 
able  mostly  in  stocks  of  the  lower-priced  order.  Districts  are 
something  of  a  favourite  at  17'.  a  rise  of  LJ.  London  Electric 
ordinary  share-  rose  7s.  6d.  to  2§,  and  Underground  Blectni 
"A"  shares  pained  a  few  pence  at  6s.  9d.;  the  tin  shares 
hardened  to  2J,  while  the  company's  income  bonds,  after 
touchinu  94i,  reacted  t.>  93|.  Metropolitan  and  Metropolitan 
Surplus  Land  stocks-are  linn  at  23  and  48  respectively.  North 
London  ordinary  stoek  fell  3  points  to  To.  apparently  on 
pressure  to  sell  on  behalf  of  a  deceased  account.  The  Central 
London  group  is  steady.  _ 

,The  market  is  strongly  convinced  that  the  raising  of  fares 
on  the  lines  other  than  the  Tube  railways  will  have  a  marked 
effect  upon  the  traffic  of  the  latter,  and  already  we  have  heard 
not  a  little  as  to  the  money  which  is  to  be  saved  by  going 
on  certain  routes  by  omnibus  instead  of  by  train,  though  at 
the  expense,  it  may  he.  of  a  certain  amount  of  tune.  The 
pie-ordinary  stocks' are  holding  their  prices  firmly,  and  once 
more  it  l-  more  difficult  to  buy  than  it  i-  to  sell  in  not  a  few 
instances. 

The  declaration  of  a  dividend  of  30s.  per  cent,  for  the  year 
on  the  deterred  stock  of  the  Anglo-American  Telegraph  Co. 
goes  against  33s.  6d.  paid  a  year  ago.  The  market,  howeyer, 
was  prepared  for  this,  because  the  extra  3s.  6d.  last  year 
was  in  the  nature  of  an  interest  payment  upon  interest,  and 
was  not  considered  likely  to  be  repeated.  There  was  a  little 
activity  in  adyance  of  the  declaration — sufficient  to  wing 
memory  with  recollection  of  the  days  when  Anglo  "A"  used 
to  be  one  of  the  chief  gambling  -tucks  in  the  markets,  its 
annual  dividend  being  awaited  by  thousands  of  keenly-inter- 
ested speculators  To-day  it  has  descended— or  ascended—  to 
the  level  of  a  sober  speculative  investment,  in  which  a  move- 
ment ot  10s.  I'.r  cent,  cause-  as  much  surprise  as  in  the  old 
days  four  times  that  amount  would  have  done. 

The  Eastern  group  generally  is  firm;  and  there  has  been 
a  little  buying  ot  Western  Tel. -graph  shares,  probably  on 
behalf  ol  those  who  are  selling  their  West  Coast  of  America 
shares  to  the  Western  C".  on  the  terms  indicated  here  last 
week.  Marconis  are  stagnant,  and  therefore  inclined  to  be 
dullish.  Some  of  the  In-h  holders  have  recently  tinned 
seller-,  and  the  price  ha-  drooped  to  55s.  Americans  are  what 
the  market  calls  stick}  about  16s.  Canadians  remain  \m- 
changed  at  9s.  3d. 

Allans  in  Brazil  are  considered  to  wear  a  much  more  pro- 
mising aspect  than  thej  did  two  or  three  weeks  ago.  Active 
Inning  ot  the  country's  bonds  and  railroad  shares  has  aroused 
renewed  attention  in  the  industrials.  Curiously  enough,  how- 
ever, Brazilian  Tractions,  after  reaching  5'2.  gave  way  to  501, 
it  being  said  in  this  case  that  the  holding  of  a  well-known 
proprietor,  recently  deceased,  may  have  to  he  marketed. 
though,  on  the  face  of  it.  tin-  seems  to  lie  improbable. 

Mexican  matters  also  are  declared  to  he  on  the  mend, 
although,  as  the  news  comes  from  Washington  and  New  York, 
too  much  importance  need  not  perhaps  he  attached  to  it. 
However  that  may  he.  the  prices  of  Mexican  Railway  issues 
are  certainly  better;  and  should  the  optimism  continue,  no 
doubt  it  will  soon  find  its  way  to  the  Mexican  industrials, 
which  ale.  at  present,  more  depressed  than  ever.  Mexico 
Tramways  bonds  are  particularly   flat. 

Anglo-Argentine  Tramways  lean  to  the  duller  side.  British 
Columbia  Electric  stocks  haye  pursued  their  improvement, 
the  preferred  and  the  deferred  both  attracting  purchasers, 
from  which  the  inference  is  drawn  that  the  unfortunate 
result  of  the  company's  last  year's  working  may  he  regarded, 
as  we  suggested  at  the  time,  as  the  low  ebb  to  which  its 
fortunes  are  likely  to  decline.  Two  or  three  of  the  debenture 
stoek-  in  this  group  are  rather  better.  Amongst  Latin- 
Canadian-  the  tendencj  is  steady,  without  noticeable  features 
developing. 

British  Aluminium  ordinary  continue  heavy  at  28s.  6d., 
and  Electric  Constructions  went  back  to  20s.  India-Rubber 
are  J  down  at  l-2\.  Castner-Kellners  weakened  to  3  5/16. 
Taken  all  round,  the  industrial  market  is  unusually  quiet, 
for  which,  naturally,  the  imminence  of  the  War  Loan  is  de- 
clared to  be  the  principal  cause.  Another  consideration,  not 
quite  so  prominent,  is  the  uncertainty  felt  in  regard  not  only 
to  present  excess  profits  duty,  but  to  the  possibility  of  the 
existing  rate  being  increased. 

This  factor  hulks  largely  in  the  quietude  prevailing  amongst 
rubber  shares,  which  is  in  striking  contrast  to  the  buoyancy 
displayed  twelve  months  back,  when  something  like  a  boomlet 
was  in  progress.  It  manifests  itself  also  in  the  iron,  coal,  and 
steel  group,  where  the  recent  peace  talk  has  had  the  effect 
of  causing  people  to  ask   what  is  likely   to  happen  in   this 


particular  industry  after  the  war  is  over,  and  war  profits  are 
replaced  by  more  normal  earnings.  The  whole  of  the  Stock 
Exchange,  however,  waits  upon  the  coming  of  the  War  Loan, 
the  influence  of  which  is  likely  to  he  felt  for  the  greater  part 
Ol    the    ' '  during  which  the   subscription  lists  are  open. 


SHARE    LIST    OF    ELECTRICAL    COMPANTBH 
IIouk  Electricity  (Vmpan-ies. 

Dividend  Price 

, " »  Jon.  9,     Rise  or  tall 

1914.    1916.  1917.        this  week. 

Brompton  Ordinary        ....      10  10  fj  — 

Charing  Cross  Ordinary           ..66  8|  — 

do.       do.         do.     41  Pref..        41  41  S&  — 

Chelsea        6  4  8  — 

Citv  ot  London 9  8  111  —J 

do.       do.  *  per  cent.  Pret.       6  6  10  — 

County  ot  London           . .        . .        7  7  10S  — 

"  do.         6  per  cent.  Pref,        6  6  9?  — 

Kensington  Ordinary     ....        9  7  6§  — 

London  Electric 4  8  18  — 

do.        do.  6  per  cent.  Pref.       6  6  ifs  — 

Metropolitan         Si  8  21  — 

do.            41  per  cent.  Pref.        4j  41  8J  — 

St.  James-  and  PaU  Mall          . .      10  8  6  — 

South  London       6  6  9£  — 

South  Metropolitan  Pref.         ..77  l*Sj  — 

Westminster  Ordinary  ....        9  7  6g  — 

Teleoraphs  akd  Telephones. 

Anglo-Am.  Tel.  Pref 6         6  96  —1 

do.            Def BO/-  83/8  281  — 

Chile  Telephone 8         8  7J  — 

Cuba  Sub.  Ord 6         6  81  — 

Eastern  Extension          ....        7         8  14  — 

Eastern  Tel.  Ord 7         8  H01  — 

Globe  Tel.  and  T.  Ord 6         7  121  — 

do.               Pref.           ..6         6  10  — 

Great  Northern  Tel 22  22  B7  +1 

In  lo-European 13  13  49J  — 

Marconi       10  10  2j  —1 

New  York  Tel.  41           ..        ..        4J        4J  101  — 

Oriental  Telephone  Ord.         . .      10  10  21  —  1). 

United  R.  Plate  Tel 8         8  6+J  — 

West  India  and  Pan 1         6d.  1  — 

Western  Telegraph        ....        7         8  18j  — 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  65J  — 

Metropolitan         11       1  25  — 

do.         District      ..         ..      Nil  Nil  17  +11 

Underground  Electric  Ordinary     Nil  Nil  2i  +  ? 

do.               do.     "A"     ..      Nil  Nil  6,9  +8d. 

do,              do,     Income         6         6  93}  +  f 
Foreion  Trams,  to. 

Adelaide  Sup.  6  per  cent.  Pref.         6         6  4JJ  — 

Anglo-Arg.  Trams,  First  Pref.          6)        H  8  — 

do.               2nd  Pref.            6J       6J  9j  — 

do.                6  Deb.       ..6         6  64*  +2 

Brazil  Tractions 4         4  60j  — 1J 

Bombay  Electric  Pref 6         6  10}  — 

Britisb/Columbia  Elec.  Rly.  Pfce.    6         6  6»  +1 

do.            do.           Preferred—  Nil  42*  +9 

do.            do.           Deferred  —  Nil  40i  4  3 

do.              do.           Deb.          4}        4i  621  +1 

Mexico  Trams  5  per  cent.  Bonds     —  Nil  30  —  2$ 

do.            6  per  cent.  Bonds     —  Nil  221  —6 

Mexican  Light  Common          . .        Nil  Nil  71  — 

do.             Pref Nil  Nil  16*  — 

do.            1st  Bonds                 Nil  Nil  271  — 

MaNCTACTVRIIIG   COMPANIES. 

Babcock  A  Wilcox         ....       14  16  2}|  — 

British  Aluminium  Ord.          . .         6         7  28  6  — 

British  Insulated  Ord 15  171  113  — 

British  Westinghouse  Pref.     . .         7J        7J  2g  — 

Calenders 16  90  13  — 

ao.        6  Pref 6         6  4}                — 

Castuer-Kellner 20  22  8A  —  ft 

Edison  4  Swan,  £3  paid         . .     Nil       —  A               — 

do,       do.     fully  paid      .,     Nil  —  jl§  — 

do.       do.  4  per  cent.  Deb.        6         6  611  — 

Electric  Construction   ....         6         71  1  —  fa 

Gen.  Elec.  Pref 6         b  91  — 

do.         Ord 10  10  13j  — 

Henley 20  25  16  — 

do.      41  Pref 41       41  4                 — 

India-Rubber       10  10  17*.                 —  J 

Telegraph  Con 90  20  33                 — 

•  Diyiiends  paid  free  of  income-tax. 
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ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Month 

Receipts  for 

Sri 

Route 

Locality, 

ended 

the              q"      Total  to  dale. 

miles 

(4  wks.i 

month.          z  | 

open, 

£      \       £                    £ 

' 

i 

Bristol  (Trams)     . . 

Due.  29      17,977    ^1.130      62     253,696 

+   5,247  '  80'6 

„    31  1    2,118 

+    167      52       26,685 

+      660  1  9-r-9 

„    22  !  24,615 

+    (03      61 

311,281 

f  2,197  154-56 

Hastings 

„    81       8,959 

+    647      52 

f4,070 

1-  4,107 

19-8 

Lancashire  United 

..     27       6.620 

1-    268      52 

94,776 

+  5,468 

42 

Llandudno-Col.  Bay 

„    29          822 

r      55        41 

822 

r        66 

6-6 

Tyneside      .. 

Anglo-Argentine   . . 

.,    31     217,971 

4-6,497      52 

3,672,405 

+  4,677 

..     15     21,682 

-    122      28 

126,697 

(-      854 

211-59 

„    29  1  19,370     t-1,490       .. 

+  19,358 

Kalgoorlie,  W.A.  .. 

October,    2,716        ..         48 

25.983 

at)  .g 

.. 

Madras 

Dec.  31       (,491 

+    705 

62 

61,858 

+  3,926 

Montevideo 

Dec. 

31,361 

+      £9 

9 

59,7^8 

+     -66 

•• 

Dublin-Lucan  Rly, 

Dec.  31 

551 

+     71 

26 

4,251 

+     883 

i 

■• 
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COLONIAL    TELEGRAPHS   AND    TELEPHONES. 


By  R.  W.   WEIGHTMAN,  M.I.E.E. 


{Abstract  of  paper  read  before  the  Institution  of 
Electrical  Engineers.) 

(Continued  from  page  27.) 
Line  Wire. 
In  the  Grown  Colonies  and  South  Africa  galvanised  iron  wire 
is  not  so  much  used  now,  although  for  minor  telegraph  cir- 
cuits 200-lb.  and  400-lb.  wires  are  still  employed  considerably ; 
200-lb.  wire  is  also  used  to  some  extent  for  unimportant  tele- 
phone, circuits. 

For  long-distance  telegraph  lines  150-lb.  and  200-lb.  copper 
wires  are  used.  Practically  all  telephone  circuits  are  of  copper. 
la  South  Africa  70-lb.,  100-lb.,  150-lb.,  200-lb.,  300-lb.,  and 
40U-lb.  gauges  are  used  according  to  the  grade  of  service 
required. 

The  70-lb.  wire  is  used  for  local  distribution  on  telephone 
exchange  systems,  and  for  this  service  it  is,  in  the  author's 
opinion,   a  useful  and  adequate  wire. 

Bronze  wire,  usually  150  lb.  per  mile,  is  employed  in  some 
Colonies  for  long  spans,  but  not  largely,  and  copper-clad  steel 
wire  has  also  been  used  to  a  slight  extent.  In  two  Colonies 
where,  this  latter  wire  has  been  tried  it  has  quickly  broken 
dcwn  owing  to  moisture  penetrating  the  copper,  probably 
through  defects  caused  in  the  handling,  and  causing  corro 
sion  of  the  steel  core.  Where  it  is  erected  near  the  sea  the 
thin  coating  of  copper  is  soon  eaten  away,  and  the  life  of 
the  wire  is  very  short  indeed. 

Iu  situations  where  the  insulation  of  open  wires  may  be 
lowered  from  any  cause,  hard-drawn  copper  and  bronze  wire, 
with  a  special  insulation  to  a  Post  Office  specification,  is 
sometimes  used.  This  insulation  consists  of  impregnated 
paper,  cotton  lapped  and  braided,  the  braiding  being  impreg- 
nated with  a  weatherproof  composition,  the  basis  of  which  is 
red  lead.  This  compound  is  impervious  to  moisture,  and  its 
waterproof  properties  appear  to  improve  with  exposure  to  the 
air. 

The  Britannia  joint  is  commonly  used  for  jointing  both  iron 
and  copper  wires,  but  here  and  there  Mclntyre  sleeves  of  both 
oval  and  twin-tube  type  have  been  introduced.  The  author 
has  all  along  favoured  the  wire  joint,  as  with  native  work- 
men there,  is  less  risk  with  it.  In  inexpert  hands  the  sleeve 
is  liable  to  be  badly  twisted  and  the  wire  damaged.  On  the 
other  hand,  with  the  sleeve  the  soldering  iron  is  dispensed 
with,  and  this  is  certainly  a  great  advantage  in  a  country 
where  the  work  is  in  skilled  hands. 

The  practice  as  to  terminating  line  wires  varies.  That 
favoured  by  the  author  was  to  terminate,  on  both  sides  of  a 
load  or  railway  crossing,  at  acute  angle  poles;  also  every  half- 
mile,  on  heavy  routes,  and  every  mile  on  light,  routes,  all 
terminating   points  being  securely   stayed. 

Earth  plates  of  both'  galvanised  iron  and  copper  are  used. 
The  former  costs  about  half  the  latter,  and  serves  the  pur- 
pose equally  well.  Care  should  be  taken  to  have  plates  of 
the  same  material  at  both  ends  of  the  wire.  In  Canada  galva- 
nised iron  rods,  which  are  driven  well  into  the  ground,  are 
largely  used. 

Canada. — Copper  and  iron  wire  are  both  used  largely  on 
both  telegraph  and  telephone  systems.  The  open  telephone 
circuits  in  Canada  are  transposed.  Phantom  telephone  cir- 
cuits superimposed  on  physical  circuits  are  largely  used,  and 
special  transpositions  are  arranged  in  these  cases.  Mclntyre 
sleeves  are   employed  generally  for  making  joints. 

As  a  rule  the  line  wires  are  bound  to  the  insulators  by  a 
length  of  wire  of  the  same  gauge  as  the  line  wire.  It  is 
taken  round  the  neck  of  the  cup,  one  end  is  passed  over  and 
the  other  under  the  line  wire,  and  each  end  is  given  five 
complete  long  tight  wraps  around  the  line  wire. 

There  are  a  few  farmers'  lines  on  fences  in  Canada.  The 
fences  generally  consist  of  three  separate  strands  of  barbed 
wire  on  wood  posts,  the  top  strand  being  15  to  20  in.  from 
the  next.  The  top  wire  is  used  for  the  line,  and  it  is  not 
usually  insulated  in  any  way,  but  merely  stapled  to  the  posts. 
The  earth  is  used  for  the  return.  In  dry  weather  no  great 
amount  of  leakage  takes  place,  owing  to  the  extreme  dryness 
of  the  atmosphere,  and  fairly  satisfactory  talking  is  possible 
oyer  short  distances;  but  in  wet  weather  the  speech-trans 
mission  value  of  such  lines  is  very  poor.  In  a  few  instances- 
the  line  wire  is  insulated  on  porcelain  knobs.  At  creeks  and 
road  crossings  the  line  wire  is  raised  on  poles.  These  lines 
are  not  permitted  to  be  joined  up  to  public  exchanges. 

Australia. — For  main  trunk  telephone  circuits  copper  wire 
300  and  400  lb.  per  mile,  and  for  minor  trunk  circuits  which 
connect  with  the  main  trunk  system,  100  and  200  lb.  per  mile, 
is  used.  For  other  minor  trunk  lines,  and  also  for  telegraph 
circuits,  other  than  those  on  which  fast-speed  Wheatstone 
is  employed,  200  and  400-lb.  galvanised  iron  wire  is  used. 
For  the  high-speed  circuits  copper  wire  is  provided.  Galva- 
nised iron  wire  suffers  very  little  from  corrosion,  except  when 
erected  on  the  sea  coast. 

Telegraph  Systems. 
In  the  Crown   Colonies,  Post  Office   standard  apparatus   is 
in  general  use,  and  the  circuits  are  to  Post  Office  diagrams. 
The  Cardew  vibrator  is  used  a  good  deal,  in  some  cases  super- 


imposed on   Morse  lines,   and   also  in  place  of   the  Morse  on 
lines  that  suffer  chronically  from  low  insulation. 

The  Vyle  polarised  sounder  is  replacing  the  sounder  mxA 
relay,  and  as  also  being  adopted  with  condensers  on  central- 
battery  omnibus  circuit*.  The  standard  practice  on  these 
circuits  is  to  use  a  voltage  of  80  with  a  feed  resistance,  non 
inductive,  of  1,000  ohms  between  the  battery  and  the  line. 
The  sounders  are  wound  to  2,000  ohms,  and  the  condenser 
is  of  4  mfd.  capacity.  On  a  line  of  150-lb.  copper,  120  miles 
in  length,  the  author  found  working  was  improved  by  intro- 
ducing sufficient  non-inductive  resistance  into  the  line  tapping 
at  each  station  to  make  the  "resistances  of  the  tappings  at  all 
stations  uniform.  Where  primary  cells  are  used,  the  practice 
is  to  use  a  2,000-ohms  feed  resistance. 

At  Colombo,  Ceylon,  the  Baudot  system  has  been  installed 
on  a  circuit  800  miles  in  length,  connecting  with  Madras. 
There  is  usually  one  repeater  in  the  circuit,  but  direct  wink- 
ing is  often  carried  on  satisfactorily.  The  apparatus  is  similar 
to  that  used  by  the  Indian  Government,  and  differs  essentially 
from  Post  Office  practice  in  that  the  distributors  as  well  as 
receivers  are  motor-driven.  Some  difficulty  was  experienced 
at  the  start  owing  to  the  storage  batteries,  which  wer-e  already 
in  use  for  other  telegraph  purposes,  being  of  very  low  capa- 
city, viz.,  18  ampere-hours.  The  trouble  was  overcome  by 
the  motor  circuits  being  tapped  off  different  sections  of  the 
battery,  so  that  only  one  motor  was  run  off  the  one  lot  of 
cells.     With  this  arrangement  there  was  no  further  trouble. 

The  system  was  introduced  to  fit  in  with  standard  practice 
in  India.  The  native  Morse  operators  quickly  picked  up  the 
new  alphabet,  and  became  expert  in  manipulating  the  instru- 
ments. The  double  set  installed  in  the  first  place  was  soon 
afterwards  duplexed  satisfactorily.  This  experience  should 
be  of  value  to  other  administrations  whose  traffic  is  on  the 
increase.  The  Morse  is  undoubtedly  better  suited  to  native 
operators  than  the  more  delicately  constructed  type-printing 
apparatus,  and  it  will  continue  to  hold  its  own  on  ordinary 
lines,  and  even  on  lines  on  which  the  traffic  is  sufficient  to 
require  a  Morse  duplex  to  carry  it.  But  for  heavier  traffic 
one  or  other  of  the  type-printing  multiplex  systems,  of  which 
there  are  several  now  on  the  market,  will  be  found  to  give 
better  results  than  either  the  Morse  quadruplex  or  the  Wheat- 
stone. 

The  question  at  what  stage  secondary  cells  should  be  in- 
stalled for  telegraph  working  should  not  be  decided  by  the 
•mere  financial  saving  that  may  result.  The  equipment  is 
not  costly,  the  constancy  of  the  voltages  makes  for  good 
working,  and  there  are  no  complaints  of  weak  signals,  un- 
avoidably common  with  primary  cells;  these  are  advantages 
which  cannot  be  measured  in  £.  s.  d.  Where  the  number  of 
primary  cells  in  use  is  over  200,  and  a  local  supply  of  current 
is  available  for  charging,  the  adoption  of  this  system  is  worth 
considering. 

Leclanche  porous-pot  form  cells  are  much  used  on  ordinary 
line  and  local  circuits.  The  Leclanche  is  still  erroneously 
regarded  by  many  as  suitable  only  for  light  intermittent 
work,  and  the  prejudice  against  it  for  heavy  work  dies  hard. 

In  South  Africa,  Post  Office  standard  apparatus  is  also  m 
general  use.  Single  needles  with  tapper  keys  are  used  on 
omnibus  circuits  connecting  with  railway  stations  in  the  Natal 
Province.  For  this  class  of  circuit  they  are  probably  more 
suitable  than  any  other  type  of  instrument.  They  require 
no  adjustment,  and  respond  to  signals  of  varying  strength 
within  wide  limits.  In  the  larger  offices  the  double-plate 
sounder  takes  the  place  of  the  single  needle.  The.  Vyle 
polarised  sounder  is  replacing  the  relay  and  sounder,  and  it 
is  also  being  adopted  on  central-battery  omnibus  circuits,  and 
ou  concentrator  systems.  The  author  regards  this  system 
as  one  of  the  greatest  developments  in  telegraphy  in  recent 
years  It  has  the  centralised  battery  feature  of  the  closed 
circuit  system  without  the  waste  of  current  that  takes  place 
with  the'  latter,  while  under  the  charge  and  discharge  process 
of  operation  it  has  the  positive  action  of  a  double-current 
system.  There  should  be  a  large  field  for  the  application  of 
this  system  on  the  many  unimportant  omnibus  circuits  that 
run  out  from  centres  in  the  Dominions  and  Colonies 

One  of  the  longest  quadruplex  lines  is  that  between  Durban 
and  Johannesburg,  about  350  miles  by  line,  and  this  works 
quite  satisfactory  without  a  repeater.        _ 

Ihe  Wheatstone  automatic  has  been  in  use  between  the 
main  centres  for  manv  years,  and  the  Creed  apparatus  has 
been  introduced  more  recently.  The  Creed  circuits  are  worked 
duplex  and  high-speed  duplex  repeaters  are  employed  on 
them  where  necessary.  One  of  the  longest  of  these  circuits 
is  that  between  Cape  Town  and  Johannesburg  about  1,000 
miles,  and  this  has  two  repeaters  on  it.  The  latest  type  ol 
sounder  silencer,  that  recently  brought  out  by  the  Automatic 
Telephone  Co.,  on  the  principle  suggested  by  Major  A.  U. 
Booth,  of  the  British  Post  Office,  is  being  installed.  Motor- 
driven  transmitters  have  been  introduced.  Both  Cell  am 
Kotyra  keyboard  perforators  as  well  as  ordinary  mechanical 
perforators  are  iu  us^. 

\t  the  principal  offices  the  working  current  is  got  from 
secondary  cells  with  charging  and  distribution  equipment  ot 
Post  Office  standard  design.  At  other  stations  primary  cells 
of  both  bichromate  and  Leclanche  types  are  used.  The  prin- 
ciple of  using  Leclanche  cells  for  all  purposes  up  to  the  point 
where  storage  cells  can  be  installed,  adopted  by  the  British 
Post  Office  after  the  searching  investigations  of  Mr.  Lucas, 
is  being  applied  as  circumstances  permit.  These  investiga- 
tions   proved    the    great    suitability    for   heavy    work    ol    the 
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porous-pot  type  of  cell  when  charged  with  a  finely  granulated 
form  of  depolarising  mixture;  it  is,  besides,  the  cleanest  and 
easiest  cell  to  handle,  and  there'is  no  waste  of  material  when 
the  cell  is  in  disuse.  The  "  sack  "  form  of  Leclanche  cell  is 
even  more  suitable  than  the  porous-pot  form  where  heavy 
currents  are  required,  owing  to  its  lower  internal  resistance. 
Its  initial  cost  as  compared  with  the  porous  pot  is,  however, 
against  it.  Dry  cells  are  only  used  on  telegraph  work  where 
pi  1  lability  is  desired. 

In  Canadian  practice  minor  circuits  are  worked  single  cur- 
rent on  the  closed-circuit  system.  The  apparatus  generally 
is  of  American  make,  and  the  circuits  of  American  design. 

On  many  of  the  longer  telegraph  circuits,  repeaters  are 
employed.  The  longest  line  is  on  the  Canadian  Pacific  sys- 
tem, from  Montreal  to  Vancouver  ('2,900  miles),  duplex,  with 
two  repeaters. 

Where  power  is  available  from  two  different  supply  sta- 
tions, the  Canadian  Pacific  Co.  employs  motor-generators 
directly  on  the  line  and  local  circuits.  Two  separate  machines 
are  provided  for  each  voltage,  one  with  the  positive  and  the 
other  with  the  negative  earthed,  and  in  each  case  a  stand-by 
machine  is  installed,  to  replace  either  of  the  two  machines  in 
the  event  of  breakdown.  This  means  for  main-line  current 
a  separate  set  of  three  machines  for,  say,  125  volts,  another 
set  for  200  volts,  and  for  the  longest  circuits  another  set  for 
400  volts.  For  local  circuits  machines  giving  25  volts  are 
used,  and  resistance  is  inserted  where  necessary  to  make  all 
local  circuits  uniform.  Where  power  is  available  from  one 
supply  station  only,  secondary  cells  are  used.  Both  negativ? 
and  positive  batteries  are  installed,  and  stand-by  batteries  of 
50  per  cent,  the  value  of  the  batteries  in  use  are  provided. 
The  voltages  employed  are  notably  high  compared  with 
British  practice.  Enamelled-coil  windings  are  largely  used, 
with  satisfactory  results  so  far. 

In  Australia  telephones  are  now  frequently  used  where 
formerly  Morse  apparatus  would  have  been  installed.  The 
introduction  of  either  the  Murray  or  Western  Electric  multi- 
plex or  the  Baudot  system  is  under  consideration.  Creed 
apparatus  was  introduced  between  the  Eastern  and  Western 
States  in  1913,  and  has  been  in  regular  use  for  the  past  two 
years. 

A  reorganisation  of  the  circulation  of  traffic  from  small 
offices  has  recently  been  made.  Where  formerly  a  number  of 
small  offices  situated  at  great  distances  from  the  chief  office  of 
a  State,  worked  direct  with  the  chief  office  on  one  wire,  they 
are  now  sub-divided  and  connected  on  short  lines  with  dis- 
tributing centres  which  have  fast  direct  communication  with 
the  chief  office.  This  involves  an  extra  transmission,  but 
the  experience  is  that  the  traffic  is  handled  more  rapidly  and 
congestion  is  reduced  to  a  minimum. 

In  New  Zealand  the  Murray  multiplex  is  being  introduced 
with  two  quadruple  sets  at  Wellington,  which  will  connect 
with  a  similar  set  at  Auckland,  and  another  at  Christchurch. 
It  is  considered  that  this  system  will  solve  the  traffic  problems 
of  the  Dominion  better  than  any  of  the  other  type-printing 
systems. 

The  longest  telegraph  circuit  is  that  between  Wellington 
and  Dunedin,  about  f30  miles,  including  a  section  of  sub- 
marine cable  40  miles  in  length.  The  telephone  is  largely 
used  for  the  transmission  of  telegrams,  and  by  its  use  the 
most  remote  places  are  brought  into  touch  with  the  general 
system  of  the  country. 

Telephone  Systems. 

Throughout  the  Crown  Colonies,  and  also  in  South  Africa, 
the  natives,  who  form  the  large  majority  of  the  inhabitants, 
are  not  sufficiently  educated,  or  concerned  in  commercial 
pursuits,  either  to  appreciate  the  value  of  the  telephone  or 
to  use  it. 

At  Suva,  Fiji,  a  multiple  magneto  board  on  the  "  ring 
through  "  system  is  about  to  be  installed.  This  will  have  an 
ultimate   capacity  of  1,200. 

The  author  is  aware  that  there  are  objections  to  the  adop- 
tion of  this  system  in  a  large  exchange,  but  he  is  of  opinion 
that  for  exchanges  in  countries  where  the  commercial  condi- 
tions are  not  so  pressing  as  in  large  centres,  the  "  ring 
through  "  has  its  advantages.  A  subscriber  does  not  perhaps 
provide  a  special  attendant  for  his  telephone,  and  if  he  is 
busy  when  his  bell  rings  he  may  not  be  able  to  answer  imme- 
diately. With  the  "  rjng  through"  system,  the  calling  sub- 
scriber does  the  ringing,  and  if  prompt  attention  is  not  given, 
a  second,  and  further  rings  can  be  given  without  disturbing 
the  operator,  and  the  calling  subscriber  knows  that  his  in- 
ability to  get  through  is  not  due  to  any  remissness  of  the 
operator,  but  to  inattention  at  the  called  subscriber's  end. 
When  the  conversation  is  finished,  both  subscribers  depress 
their  "  ring  off"  buttons.  This  method  of  clearing  is  also 
.  criticised,  but  from  years  of  experience  of  "  ring  through  " 
exchanges,  the  author  can  say  that  while  one  subscriber  may 
forget  to  "  ring  off,"  it  very  rarely  indeed  happens  that  both 
forget,  and  the  pressing  of  either  button  operates  the  clear- 
ing  signal. 

There  are  no  automatic  exchanges  in  any  of  the  Crown 
Colonies.  Not  only  are  insulation  difficulties  felt  to  be  a 
bar  to  their  introduction  in  the  damp  climates  of  these  coun- 
tries, but  the  need  for  the  employment  of  highly  skilled 
mechanicians  to  look  after  the  plant  is  regarded  as  another 
obstacle. 


The  distribution  at  the  larger  of  these  exchanges  is  generally 
by  means  of  cables  from  the  exchange  led  to  pole  lines 
through  distribution  and  protector  boxes  fixed  to  the  poles; 
10-lb.  and  20-lb.  conductors  are  employed. 

The  underground  cable  distribution  is  sometimes  arranged 
by  means  of  cast-iron  boxes  of  Post  Office  types  in  the  man- 
holes, but  the  method  most  generally  employed  now  is  that 
of  lead  branching  joints. 

Where  the  distribution  is  by  means  of  armoured  cable  the 
lead-sleeve  joints  are  usually  in  cast-iron  boxes  for  protection 
mid  to  preserve  the  continuity  of  the  armouring.  Where 
aerial  lead-covered  dry-core  cable  is  used  it  is  supported  in  the 
usual  way  on  steel  suspender  wires.  A  cable  suspender  best 
suited  for  a  tropical  climate  is  made  with  a  loop  of  three-ply 
tarred  marline,  which  is  attached  to  the  suspender  wire  by 
a  suitable  galvanised  steel  hook.  Raw-hide  suspenders  quickly 
deteriorate  in  a  hot,  damp  climate,  and  zinc  suspenders  are 
too  rigid  for  the  lead  sheathing  of  the  cable;  they  are  apt 
to  grip  the  cable  too  tightly  and  set  up  crystallisation  and 
fracture  of  the  lead.  A  tree  means  of  suspension  is  essential. 
For  small  exchanges  the  author  prefers  the  underground 
armoured  cable.  It  can  be  used  with  complete  safety.  The 
upkeep  is  practically  nil;  all  the  work  of  erecting  suspender 
wires  and  the  heavy  stresses  they  bring  upon  the  poles  are 
obviated. 

The  termination  of  cables  in  a  building  usually  follows 
Post  Office  practice,  the  cables  being  connected  to  distribu- 
tion cases  by  means  of  a  link  of  enamel  and  cotton-covered 
lead-sheathed  cable  made,  airtight  with  beeswax.  This  class 
of  cable  is  also  used  between  the  underground  cables  and  the 
main  frames  in  exchanges.  Similar  cable,  but  without  the 
beeswax  seal,  of  single  or  multiple  pairs  is  used  between  the 
distribution  cases  and  instruments.  This  cable  is  most  useful 
in  any  position  in  which  a  short  cable  lead  is  wanted,  as  in 
running  wires  into  a  small  office  or  testing  station.  Its  insu- 
lation can  be  relied  upon,  and  the  careful  sealing  necessary 
with   dry-core  cable  is  obviated. 

Aerial  rubber  cable  has  been  tried  in  some  of  the  tropical 
Colonies,  but  it  is  liable  to  break  down  owing  to  the  heat 
and  rain  to  which  it  is  exposed. 

Where  underground  cables  are  connected  to  pole  lines  it 
is  usual  to  take  out  not  more  than  25  pairs  at  any  distribu- 
tion point.  This  permits  of  comparatively  light  and  inexpen- 
sive pole-line  construction. 

Special  measures  are  taken  in  the  manufacture  of  all  appa- 
ratus for  use  in  the  hot  humid  climate  of  the  tropical  Colonies 
to  keep  up  the  insulation  of  all  electrical  parts.  Teak-wood 
is  always  used,  and  f crews  are  of  non-corrodible  material. 
Iron  and  steel  mounts  are  zinc  plated,  and  precautions  are 
taken  as  far  as  possible  to  prevent  insects  getting  inside  instru- 
ments. For  coil  windings  of  large  gauge,  plain  enamelled  wire 
is  the  rule,  but  it  is  sometimes  given  a  single  lapping  of  silk 
which  is  impregnated  with  beeswax.  The  silk  in  this  case  is 
certainly  a  mechanical  protection  for  the  enamel,  and  is  of 
value  in  this  respect.  Owing  to  the  difficulty  of  properly 
enamelling  wire  of  gauges  smaller  than  about  30  S.W.G., 
small-gauge,  coil  windings  are  given  a  single  silk  covering, 
and  the  coil  is  impregnated  with  a  high-quality  insulating 
varnish  in  a  vacuum  chamber.  This  impregnating  process 
makes  the  coil  quite  moisture-proof. 

All  switchboard  wiring  and  cabling  is  done  with  enamel 
and  silk  and  cotton-covered  wire. 

In  South  Africa  the  number' of  telephones  per  100  of  the 
population,  not  including  natives,  is  about  three.  The  tele- 
phone services  throughout  the  country  are  under  the  Govern- 
ment with  the  exception  of  the  Durban  exchange,  which  is 
owned  and  worked  by  the  municipality.  Every  town  and 
village  of  any  importance  has  its  exchange,  and  a  large  trunk 
system  has  been  developed.  At  present  the  longest  connec- 
tions in  regular  use  are  about  500  miles  in  length.  A  speech 
efficiency  equal  to  30  miles  of  standard  cable  is  aimed  at. 
and  intercommunication  is  given  to  all  stations  that  come 
within  this  limit.  Loading  coils  have  not  yet  been  intro- 
duced, but  they  will  be  employed  when  the  time  arrives  to 
consider  the  longer  trunk  lines  between  the  Cape  and  Trans- 
vaal  main   centres. 

At  the  principal  Government  exchanges  central-battery 
manual  boards  are  in  use,  the  largest  being  that  at  Johannes- 
burg, with  an  ultimate  capacity  of  9.000  lines.  At  other 
towns  magneto  boards  on  the  "  ring  through "  system  are 
employed;  in  others  drop  shutters  are  used,  and.  again,  in 
other  exchanges  indicator-jack  boards  are  in  use  with  mechani- 
cally restoring  clearing  drops. 

Magneto  boards  with  automatic  clearing  are  in  use  at 
certain  exchanges.  The  hand  micro-telephone  is  used  through- 
out on  subscribers'  instruments. 

Telegraph  circuits  are  superimposed  on  telephone  wires 
where  it  is  advantageous  to  do  so,  and  phantom  telephone 
circuits  are  obtained  wherever  possible.  The  telephone  is 
much  used  for  public  telegrams  between  outlying  stations  and 
central  transmitting  offices.  On  lines  of  this  character  it  is 
not  unusual  for  several  offices  to  be  in  bridge  on  the  same 
pair  of  wires,  the  calling  being  done  by  a  code  system  of 
ringing.  Magneto  telephones  are  used,  and  silence  cabinets 
of  standard  types  are  provided. 

Both  wet  and  dry  cells  are  used  on  magneto  telephones. 
The  author  always  used  wet  cells  in  Natal,  as  he  found  them 
more  reliable  and  economical  than  dry  cells.  A  dry  cell  is 
n>  longer  efficient  when  it  becomes  really  dry,  and  in  a  hot, 
dry  climate  the  moisture  which  keeps  the  cell  active  is  liable 
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to  evaporate  quickly  and  leave  the  cell  useless  long  before 
the  elements  are  used  up. 

The  underground  cables  and  distribution  methods  vary  in 
the  different  Provinces  in  accordance  with  the  practice  in 
vogue  prior  to  the  union,  but  the  work  of  co-ordinating  the 
methods  to  one  standard  has  now  made  great  headway.  In 
piesent-day  practice  underground  cables  having  10-lb.  con- 
ductors are  in  use.  Heavier  conductors  are  employed  where 
required,  also  composite  cables  having  large  conductors  for 
lcng-distance  circuits.  Lead  branching  joints  in  manholes  are 
in  general  use  on  underground  distribution.  The  joints  are 
made  solid  with  compound  which  is  forced  in  under  pressure. 

Distribution  is  carried  out  both  by  underground  direct 
cable,  and  on  the  block  system  from  high  poles  by  means  of 
both  dry-core  cable  and  open  wires.  In  both  cases  the 
internal  distribution  is  through  lead-covered  cables  to  distri- 
bution frames  or  cases,  and  thence  to  the  subscribers'  sets. 
[To  be  continued.) 


ently  about  double  those  normally  paid  in  London.  There 
are  also  a  few  misprints  and  one  or  two  errors,  as,  lor  ex- 
ample, the  statement  that  the  neutral  conductor  of  a  three- 
wire  d.c.  system  should  be  double  the  size  of  the  outers. 
Such  items  will  doubtless  be  corrected  in  a  later  edition,  and 
if  this  were  then  reduced  to  the  basis  of  English  rates  and 
prices  it  would  doubtless  be  of  value  to  many  contractors. 
At  present  it  is  to  be  feared  that  this  would  not  be  the  case 
on  this  side  of  the  Atlantic. 


REVIEWS. 


The  Electrical  Contractor.    By  Louis  W.  Moxey.     London  : 
Hill  Publishing  Co.    Price  6s.  3d.  net. 

This  book  is  written  for  the  instruction  of  American  elec- 
trical contractors,  who,  apparently,  are  as  ignorant  as  those 
of  England  are  reputed  to  be  on  the  subject  of  conducting 
the  business  whereby  they  earn  their  living.  On  this  side 
we  are  used  to  the  statement  that  electrical  contractors  know 
nothing  either  of  business  methods  or  technical  details.  It 
is  necessary  for  the  enthusiastic  supporter  of  municipal 
trading  to  find  some  justification  for  his  views,  and  this  is 
most  easily  done  by  proclaiming  the  incompetence  of  the  con- 
tractor. It  is,  however,  less  easy  to  explain  why  American 
contractors  should  be  so  incapable  as  to  make  it  necessary  to 
write  an  elementary  treatise  such  as  Mr.  Moxey  has  provided 
for  their  benefit. 

The  book  is  arranged  in  the  reverse  order  to  what  one 
would  naturally  expect.  It  begins  with  profit  recording  and 
book-keeping ;  passes  on  to  costing  and  estimating,  and  thence 
to  mains  calculations,  finishing  up  with  a  chapter  on  illumi- 
nation calculations  and  some  rather  elementary  tables  of 
"  General  Data."  Most  contractors  would  work  out  illumi- 
nation details  first,  then  calculate  the  cable  sizes,  work  out 
the  estimated  cost,  carry  out  the  job — if  they  obtained  the 
order — charge  up  the  cost  details,  and  after  making  up  the 
books,  return  thanks  for  any  profit  left  over. 

Considering  the  book  in  what  seems  to  be  this  more  natural 
order,  surely  it  cannot  be  necessary  to  write,  for  electrical 
contractors,  separate  chapters  on  simple  illumination  calcula- 
tions, and  on  the  calculation  of  voltage  drop  in  A.c.  and  D.c. 
circuits,  and  to  explain  at  length  how  to  decide  what  size 
of  conductor  should  be  used. 

If  the  book  is  written  for  electrical  contractors  such  chap- 
ters should  be  unnecessary.  If  necessary  to  the  reader,  then 
that  reader  is  not  justified  in  claiming  to  be  an  electrical 
contractor;  he  should  be  reading  an  elementary  text-book  on 
physics  at  school. 

Mr.  Moxey 's  other  chapters  are  more  valuable,  but,  like 
many  Americans,  he  seems  inclined  to  let  his  system  dominate 
his  business.  Probably  in  practice  this  is  not  the  case,  but 
his  book  reads  as  if  all  work  has  to  conform  to  the  system. 
The  ordinary  contractor  naturally  has  a  system,  but  he 
realises  that  many  jobs  will  not  fit  into  the  system  at  all 
comfortably. 

For  example,  Mr.  Moxey  gives  a  large  number  of  tables 
covering  the  cost  of  various  items  of  work,  ranging  from 
putting  in  engine  foundations  to  fixing  wire  or  tube.  His 
cost  tables  are  of  some  interest',  but  it  is  doubtful  whether 
such  tables  would  in  practice  be  sufficiently  useful  to  justify 
the  labour  in  preparing  them  and  keeping  them  up  to  date. 
Of  course,  a  certain  number  of  basic  prices  are  essential  to 
estimating,  but  conditions  differ  so  widely  between  one  job 
and  another  that  the  allowances  necessary  on  this  account 
almost  destroy  the  value  of  the  original  figures.  Mr.  Moxey 
in  effect  recognises  this.  For  example,  in  Table  XXVH  (Cost 
of  Pole  Line  Construction)  his  figures  for  digging  holes  for 
25-ft.  poles  range  from  60  cents  to  3  dollars,  i.e.,  in  the  ratio 
of  1  to  5.  One  may  just  as  well  estimate  the  cost  from  first 
principles  (i.e.,  common-sense  and  experience)  as  take  such 
a  tabulated  result  and  decide  whether  the  conditions  corres- 
pond to  the  highest  or  the  lowest  figure. 

Similar  remarks  might  be  made  with  regard  to  the  system 
of  costing  by  card  records.  They  are  of  value,  but  in  prac- 
tice so  many  allowances  and  adjustments  must  be  made  that 
it  is  very  difficult  to  reduce  costs  to  exact  basic  rates.  It 
must  be  done  wherever  possible,  but  to  read  Mr.  Moxey's 
book  gives  one  the  impression  that  it  is  a  very  simple  proce- 
dure, and  this  is  far  from  being  the  case. 

The  book,  of  course,  needs  translation  for  English  readers. 
Prices  are  all  in  dollars  and  cents;  systems  of  wiring  are  in 
American  (few  English  readers  would  understand  exactly 
what  is  meant  by  "knob  and  tube  work,"  for  example),  and 
labour  costs  are  based  on   American  rates,   which   are  appar- 


Electrical  Engineering.     First  Course.     By   E.   J.    Berg  and 
\V.   L.    L  pso.v.     London:  Hill  Publishing  Co.     Price  17s. 
net. 
This  book,  emanating  from  two  of  the  professors  at  Union 
College,    bcneneetaay,    is  a  somewhat   dilncult    work   to  deal 
with,     the  authors,  according  to  tueir  preface,  appear  to  have 
an  objection  to  text-Dooks  as  a  general  thing,  hut,  tor  rea>ous 
set   forth,   they  have  decided  to  issue  this  one.      fhe  book  is 
difficult  to  classify,  inasmuch  as  it  consists  of  such  a  hetero- 
geneous collection  of  information.     Some  of   the  chapters  are 
of   the  most    elementary  character,    while   others  involve   ad- 
vanced mathematics,  and  would  be  far  beyond  any  ordinary 
"first  course"  student. 

The  first  three  chapters  discuss,  on  quite  ordinary  lines, 
units,  form  of  work,  and  magnetism  respectively.  In  Chapter 
IV,  the  integral  calculus  is  freely  used  to  establish  the  mag- 
netic intensity  at  any  point  along  the  axis  of  a  coil.  Chapter 
V  deals  with  the  design  of  a  cast-iron  electromagnet  to  lift 
a  weight  of  l.UUU  lb.  The  subject  and  treatment  appear  to 
be  altogether  out  of  place  at  this  stage.  Chapters  VI  and  VII 
treat  of  the  generation  of  e.m.f.  and  inductance  respectively. 
They  are  quite  good,  but  a  knowledge  of  the  integral  calculus 
and  differential  equations  is  requisite.  Also,  the  section  deal- 
ing with  the  generation  of  e.m.f. 's  in  non-uniform  fields  is 
so  brief  as  to  be  scarcely  clear.  After  this  we  have  a  very 
short  but  clear  chapter  on  the  properties  of  alternating  cur- 
rents. The  characteristics  and  principles  of  direct-current 
generators  are  then  dealt  with. 

Following  is  a  very  good  chapter  on  the  various  constants 
used  in  the  design  of  a  continuous-current  generator.  The 
method  adopted  is  to  take  the  dimensions  of  an  actual 
machine,  and  to  analyse  them  exhaustively.  A  machine  fitted 
with  commutating  poles  then  receives  similar  treatment. 
Next  we  have  two  chapters  on  D.c.  generators  in  parallel  and 
in  series,  and  on  electric  motors.  The  treatment  is  quite 
elementary,  and  in  no  way  remarkable. 

Chapter  XIV  deals  with  the  theory  of  the  ballistic  galvano- 
meter. This  chapter  would  be  more  in  place  in  a  text-book 
of  physics  than  in  the  present  treatise. 

The  next  two  chapters  in  this  queerly-arranged  book  are 
very  good,  and  deal  with  the  vector  representation  of  alter- 
nating waves  and  their  application.  The  symbolic  method 
of  alternating-current  calculation  is  very  clearly  described  and 
illustrated. 

Chapter  XVH— which  is  continued  in  Chapter  XXI— dis- 
cusses constant-pressure  and  constant-current  transformation. 
Taken  together,  the  two  chapters  deal  fairly  thoroughly  with 
the  subject. 

The  three  intervening  chapters  are  quite  short,  and  treat 
of  capacity  reactance,  parallel  circuits,  distorted  waves,  and 
resonance  effects.  The  theory  and  use  of  the  wattmeter  next 
receive  attention,  but,  possibly,  in  too  brief  a  fashion.  Two 
excellent  chapters  follow  on  problems  in  electrostatics  and 
on  distributed  inductance  and  capacity.  The  treatment  is 
thorough,  and  necessarily  of  an  advanced  character. 

Throughout  the  book,  as  the  reviewer  has  tried  to  show, 
the  authors  have  not  scrupled  to  use  mathematical  analysis 
of  all  kinds  where  necessary,  and  yet  we  find  in  Chapter 
XXV  a  few  notes  on  the  mathematics  of  complex  quantities. 
The  reviewer  is  of  the  opinion  that  if  this  is  the  student's 
first  introduction  to  this  powerful  method  of  calculation,  it 
will  not  be  of  much  use. 

Transformers,  hysteresis  and  eddy-current  losses,  and  wave 
distortion  in  transformers  are  then  dealt  with  in  a  satisfac- 
tory manner.  Chapter  XXX  is  devoted  to  mechanical  stresses 
in  transformers.  The  treatment  is  fairly  good,  but  should 
have  been  illustrated  by  a  few  numerical  examples  to  be 
really  effective.  We  next  find  16  pages  discussing  the  general 
principles  of  transformer  design.  So  far  as  it  goes  the 
chapter  is  fairly  satisfactory,  but  surely  it  is  out  of  place  in 
a  first-year  course  of  electrical  engineering,  as  is  also  the 
following  chapter  on  polyphase  transformer  systems. 

Chapter  XXXLTI  deals  in  quite  an  elementary  way  with 
alternators.  It  should  preferably  have  been  placed  much 
earlier  in  the  book,  or  omittel  altogether.  Alternator  arma- 
ture reaction  and  the  characteristics  of  alternators  are  next 
discussed  with  the  aid  of  complex  quantities. 

A  distinctly  useful  chapter  on  the  leakage  reactance  of  an 
alternator  follows — useful,  that  is  to  say,  to  an  advanced 
student,  but  not  to  a  beginner. 

The  familiar,  and  often  very  troublesome,  phenomenon  of 
hunting  in  synchronous  machinery  is  dealt  with  in  Chapter 
XXXVUI.  As  the  subject  goes,  the  treatment  is  elementary, 
though  one  would  not  have  been  surprised  to  see  cumulative 
oscillations  necessitating  the  use_  of  elliptic  functions  dealt 
with.    Each  chapter  in  this  book  is  more  or  less  of  a  surprise. 

Chapter  XXXIX  deals  with  the  design  of  constants  of  an 
alternator.    A  100-kw.  engine-driven  alternator  is  taken  as  an 
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example.  The  method  of  design  is  not  at  all  modern  or  good. 
Short-circuit  currents  in  alternators  are  then  discussed.  The 
treatment  is  good  and  rigorous.  This  chapter  is  perhaps  one 
of  the  most  useful  in  the  book. 

Chapter  XLI  develops  the  equations  of  the  synchronous 
motor,  and  these  are  well  and  clearly  discussed  by  means  of 
tabulated  calculations  and  curves;  while  Chapter  XLJI  deals 
with  induction  motors  in  a  similar  way. 

The  design  of  induction  motors  is  next  outlined.  The 
reviewer  does  not  consider  the  authors'  method  at  all  satis- 
factory. Indeed,  in  a  footnote  the  authors  point  out  that 
the  work  is  not  a  book  on  electrical  design.  Their  method 
is  exemplified  by  the  design  of  a  10-h.p.  motor. 

Rotary  converters  are  then  dealt  with.  The  usual  stereo- 
typed equations  are  developed,  and  a  clear  account  is  given 
of  the  question  of  voltage  control.  The  concluding  chapter 
of  the  book  deals  in  rather  a  neat  and  concise  way  with 
single-phase  commutator  motors. 

From  the  above  it  will  be  seen  that  the  book  is  scarcely 
suitable  for  the  average  first-year  student.  It  is  more  a  mine 
of  wealth  for  the   lecturer  to  third-year  men. 

The  book  is  well  printed,  but  bound  in  a  cover  which  is 
very  easily  marked  or  stained. 

From  a  number  of  the  authors'  footnotes,  it  is  evidently 
intended  to  issue  a  companion  volume  giving  an  advanced 
course.  Considering  the  character  of  the  present  "  first 
course"  work,  the  reviewer  is  filled  with  interest  to  know 
the  style  and  contents  of  the  "  advanced  course. "-^H.  G.  S. 


NEW     ELECTRICAL    DEVICES,    FITTINGS, 
AND     PLANT. 


The  Remy  Thermostatic  Control, 

A  problem  that  has  existed  since  electric  generators  began  to  be 
installed  for  lighting  and  engine-starting  purposes  on  petrol  motor 
vehicles,  has  recently  been  attacked  by  the  Remy  Electric  Co.,  of 
Detroit,  U.S.A..  the  outcome  of  the  experiment  being  a  thermo- 
static device  for  automatically  increasing  the  current  output  of 
the  dynamo  in  winter,  when  the  demand  for  current  is  heavy,  and 
decreasing  it  in  summer  when  the  consumption  is  more  moderate. 
Temperature,  which  is  chief  among  the  causes  of  fluctuation  in 
current  consumption,  is  the  agent  relied  upon  for  the  operation 
of  the  new  control,  which  is  illustrated  diagrammatically  in  the 
accompanying  illustration. 

Briefly  stated,  the  idea  is  to  use  an  automatic  thermostatic 
switch  in  circuit  with  the  field  coils  of  the  generator.  Under 
normal  conditions  the  switch  is  closed  and  the  fields  are  at  full 
strength.  When,  however,  the  temperature  rises  to  a  predeter- 
mined point,  the  thermostat  opens  and  introduces  a  resistance  into 
the  field  circuit :  thus  the  field  is  weakened  and  the  current  output 
reduced.  The  reduction  depends  on  the  amount  of  resistance,  and 
this,  together  with  the  temperature  at  which  the  device  operates, 
is  permanently  adjusted  at  the  factory  before  the  generator  is 
sent  out. 

The  active  element  of  the  thermostat  is  a  blade  made  up  of  a 
strip  of  nickel  steel  and  one  of  spring  brass,  the  two  being  welded 
together.  One  end  of  the  blade  is  riveted  to  a  stamped  steel 
bracket  and  the  other  end.  which   is   free,  is  fitted  with  a  silver 


Fig.  1. — Diagram  of  Connections  of  Remy  Controller. 

contact  button.  A  similar  contact  button  is  carried  by  the  end  of 
the  bracket,  and  is  adjustable  by  means  of  a  small  nut.  The  com- 
posite blade  is  insulated  from  its  bracket  by  means  of  an  insulating 
bushing  where  the  rivets  pass  through.  The  resistance  consists  of 
a  short  length  of  wire  insulated  by  a  layer  of  mica.  The  connec- 
tions are  shown  in  fig.  1. 

The  thermostat  is  so  set  that  at  normal  temperatures  the  silver 
contacts  are  pressed  together  firmly,  and  the  field  current  is  at  full 
strength.  When  the  temperature  rises  to  150°  F.,  the  contact  points 
are  separated  and  the  field  is  weakened. 

The  thermostatic  switch  is  located  close  to  the  commutator 
where  the  temperature  is  highest  and  where  changes  of  tempera- 
ture are  first  apparent.  When  the  temperature  of  the  atmosphere 
is  high,  as  in  summer,  the  generator  naturally  heats  up  more 
rapidly  than  in  winter.  Starting  out  with  full  field  strength,  the 
dynamo  delivers  its  full  output  of  about  21  amperes  to  the  battery, 
and  continues  to  do  so  for  about  the  length  of  time  required  to 
put  back  into  the  battery  the  amount  of  current  taken  out  during 
the  operation  of  starting  the  car  engine.  After  that,  the  resistance 
being  put  in  circuit,  the  output  falls  to  14  or  15  amperes,  and  the 
battery  gets  the  remainder  of  its  charge  at  a  low  rate.     When  the 


temperature  is  low.  as  in  winter,  the  generator  heats  up  more 
slowly,  and  the  full  current  is  delivered  to  the  battery  for  a  longer 
time,  giving  the  extra  charging  required  to  compensate  for  cold- 
weather  engine-starting  and  for  the  extra  car  illumination  required 
in  winter-time. 

Device  for  Giving  an  Image  of  the  Searchlight  Arc  in  Full  Size. 

In  a  short  article  in  the  Journal  of  the  V.8.  Artillery,  by  Capt. 
Adelno  Gibson.  Coast  Artillery  Corps,  particulars  are  given  of  the 
above  device,  the  essential  parts  of  which  are  :  (1 )  a  pin  hole 
through  the  side  of  the  searchlight  drum,  opposite  the  arc  ;  (2)  a 
small  mirror  (about  2  in.  X  2  in.)  held  in  position  on  the  side  of 
the  drum  near  the  pin  hole  so  as  to  catch  the  image  and  reflect  it 
downward  ;  (3)  a  holder  attached  to  the  tie  rod,  on  which  a  piece 
of  sectional  paper  is  placed  to  catch  the  reflected  image.  Fig.  2 
is  a  drawing  of  the  apparatus,  giving  in  detail  all  its  essential 
features.  The  image  projected  on  the  sectional  paper  is  an  ex- 
cellent reproduction  of  the  actual  arc,  and  shows  how  the  arc  is 
burning  without  necessitating  looking  at  it  through  the  coloured 
glass  window  in  the  searchlight  drum. 

On  the  most  recently  improved  searchlights,  as  the  Beck  light 
and  the  Sperry  light,  lenses  are  inserted  in  the  drum  so  as  to  give 
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Fig.  2. — Device  for  Obtaining  Image  of  Searchlight  Arc. 
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a  reduced  image  of  the  arc  on  a  piece  of  ground  glass.  On  the 
lights  now  installed  in  the  U.S.  service,  there  is  no  device  for 
giving  an  image  of  the  arc.  The  purpose  of  this  apparatus  is  to 
provide  a  cheap,  easily  made  and  efficient  means  for  projecting  a 
full  sized  image  of  the  searchlight  arc  outside  the  drum  and  in 
such  a  position  that  the  operator  can  readily  observe  the  condition 
of  the  carbons,  the  length  of  the  arc,  and  whether  the  arc  is  in 
focus.  By  making  two  marks  on  the  sectional  paper,  showing 
the  normal  length  of  the  arc  and  the  correct  position  of  the 
carbons  when  properly  focused,  the  maintaining  of  a  proper  length 
of  arc  and  keeping  the  light  focused  become  very  easy  even  to  an 
unskilled  operator. 

The  special  merit  of  the  device  is  that  it  provides  a  clear,  full- 
sized  image  of  the  arc  without  the  use  of  lenses,  and  yet  in  spite 
of  a  32-in.  focus,  keeps  the  image  in  a  convenient  position  near 
the  searchlight  drum. 

The  device  as  shown  has  been  installed  on  one  of  the  (50-in. 
searchlights  at  Fort  Monroe,  and  has  been  found  so  satisfactory 
that  the  Coast  Defence  Artillery  Engineer  desires  to  have  each 
light  of  the  U.S.  Coast  Defence  equipped  with  a  similar  apparatus. 
The  materials  for  constructing  the  apparatus  may  be  found  among 
the  scrap  material  at  any  post.  The  quality  or  shape  of  the  mirror 
is  of  no  consequence — any  scrap  of  broken  mirror  will  answer. 
The  rod  for  holding  the  mirror  passes  through  a  small  hole  in  the 
drum  and  is  damped  in  position  by  tightening  two  nuts,  one 
inside  and  one  outside  the  drum.  The  sheet  metal  holder  of  the 
sectional  paper  may  be  bent  so  as  to  enable  the  operator  to  see  the 
image  from  any  particular  position  desired.  If  so  desired,  the 
image  on  the  sectional  paper  may  be  made  clearer  by  surround- 
ing the  paper  with  a  hood  of  sheet  metal  or  of  dark  paper  or 
cloth.  This  tends  to  exclude  all  light  except  that  forming  the 
image  of  the  arc. 

The  small  expense  and  ease  of  construction  of  the  apparatus 
make  it  practicable,  if  so  desired,  to  install  the  device  on  both 
sides  of  the  searchlight. 

Condensite-Cellulac. 

A  new  form  of  electrical  insulation  is  being  placed  on  the  market 
by  the  Diamond  State  Fibre  Co.,  of  Bridgeport.  Pennsylvania, 
called  "  Condensite-Cellulac."  This  material,  it  is  stated,  is  entirely 
different  iu  physical  and  chemical  characteristics  from  any  other 
form  of  fibre,  hard  rubber,  mica,  or  synthetic  insulation  now  avail- 
able ;  it  is  homogeneous  throughout,  and  combines  the  properties  of 
"  Condensite,"  which  is  employed  in  its  manufacture,  with  the  good 
qualities  of  the  best  grade  of  vulcanised  fibre. 

Condensite-cellulac  is  permanently  anhydrous  and  non-hygro- 
scopic, and  is  impervious  to  the  action  of  oil  or  ordinary  acids  or 
solvents.  It  is  infusible,  and  is  not  affected  by  the  action  of  heat 
within  the  range  of  temperature  ordinarily  encountered  ;  it  is  very 
tough,  and  will  stand  considerable  vibration  or  shock. 

It  may  be  used  advantageously  in  apparatus  which  is  to  operate 
under  unfavourable  conditions  of  moisture,  or  subject  to  splashing 
with  oil,  or  where  exhaust  steam  is  used  in  industrial  processes. 
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Condensite-Cellulac  is  furnished  to  the  trade  in  sheets,  rods, 
tubes,  &c,  and  is  readily  machined.  It  may  be  formed  into  very 
sheets  ('015  in.  or  less)  with  remarkable  accuracy  to  gauge,  thereby 
furnishing  an  excellent  diaphragm  material.  It  is  also  supplied 
shaped  to  customers'  specifications.  The  work,  as  thus  supplied,  is 
ready  for  use,  having  been  hardened  and  made  insoluble  and 
infusible  by  the  application  of  heat.  It  can  also  be  supplied  in  the 
soft  uncured  state,  permitting  of  its  being  hardened  in  the  place 
where  it  is  to  be  used,  and  thereby  formed  to  fit  in  spaces  or  loca- 
tions with  an  accuracy  not  otherwise  possible.  Thus,  for  instance, 
gaskets  for  hot  lines,  steam,  hot  water,  compressed  air.  &c,  may  be 
'accurately  fitted  to  rough  flanges,  and  cured  in  place  by  the  heat  of 
the  line. 

Heater  for  Motor-Cars. 

Messrs.  Drake  &  Gorham.  Ltd..  of  66,  Victoria  Street.  S.W., 
have  brought  to  our  notice  a  neat  heater  for  preventing  motor-car 
radiators  from  freezing,  or  for  taking  off  the  chill  from  cold  cylinders 
when  starting  up.  It  consists,  as  shown  in  fig.  3,  of  a  perforated 
metal  cylinder  with  nickel-plated  ends,  containing  a  heating  ele- 
ment  of    wire    wound   on  a   strip  of  mica,  which    is  attached  to 


FiG.  3.     Motok-Gab  Heater. 


porcelain  plates  ;  a  flexible  cord  about  12  ft.  long  with  a  plug 
enables  the  heater  to  be  connected  to  an  ordinary  lampholder.  and 
a  metal  loop  provides  for  hanging  it  on  any  convenient  projection 
on  the  engine.  The  resistance  is  suitable  for  usual  lamp-circuit 
voltages,  and  the  wire  never  glows  red,  so  that  there  is  no  fear  of 
ignition  of  petrol  vapour.  It  is  a  handy  and  useful  device,  and 
may  find  other  applications  besides  that  outlined  above. 

The  "Kingsway"  Signalling  System. 

Taking  account  of  the  new  conditions  to  be  complied  with  in 
signalling  in  mines,  the  General  Electric  Co.,  Ltd.,  of  London, 
has  developed  a  new  line  of  apparatus  for  this  purpose,  under  the 
above  title,  which,  while  making  full  use  of. the  advantages  of  elec- 
tricity, provides  such  safeguards  that  no  danger  of  explosion  is  to 


Fir.,  i.-   Interior  of  the  I)a\  ies-Raii.i.m;   Hkiav. 

be   feared  ;  the  safety  of   the   apparatus   has   been   confirmed   by 

exhaustive  tests,  and  it  complies  with  all  requirements  of  colliery 
work  and  with  the  Home  Office  regulations. 

For  signalling  along  haulage  roads  the  bare-wire  system  has  been 
retained,  but  instead  of  a  bell  directly  connected  to  the  wires,  the 
Davies-Railing  patent  relay  is  employed,  which  makes  and  breaks 
the  local  bell  circuit  in  an  explosion-proof  box.     Current  for  the 


line  is  derived  from  a  three-volt  battery,  and  a  patent  shielding 
winding  is  placed  round  the  relay  coils  to  damp  out  the  inductive 
rise  of  voltage,  so  that  danger  from  sparking  on  the  wires  is 
absolutely  obviated.  The  relay  closes  the  bell  circuit  in  a  mercury 
cup  ;  fig.  4  shows  the  interior  of  the  cast-iron  box  containing  the 
relay,  the  box  cover  having  long  machined  joints.  Xo  change  i- 
made  in  the  method  of  signalling,  the  only  difference  being  the 
insertion  of  the  relay  at  a  point  near  the  bell.  The  relay  is 
extremely  sensitive,  and  operates  with  a  current  of  " telephonic ' 
strength.  ' 

This,  however,  is  only  one  item  in  the  "Kingsway"  system, 
which  includes  also  electrical  shaft-signalling  apparatus  com- 
prising indicators  for  the  engine  room,  a  bell  for  the  banksman,  a 
bell  for  the  onsetter.  and  the  necessary  pushes,  hatti-rie-.  and  wires. 
The  engine-room  indications  are  both  audible  and  visible,  and  the 
mechanism  is  so  contrived  that  the  indicating  finger  remains 
standing  at  the  last  signal  until  a  fresh  signal  is  given,  when  the 
finger  immediately  flies  back  to  zero  and  registers  step  by  step  the 
number  of  rings.  Mining  telephones  and  flame-proof  bells, 
relays,  and  tappers  also  form  part  !of  the  apparatus  mad.-  by  the 
company. 


THE     ELECTRICAL     PRECIPITATION     OF 
SMOKE     AND     FUMES. 


Fkom  a  paper  read  before  the  Canadian  Mining  Institute 
by  Mr.  Walter  A.  Schmidt,  we  learn  that  the  latest  Cottrell 
plant  is  that  which  has  been  installed  at  the  copper  and  lead 
smelting  works  of  the  Consol  Mining  &  Smelting  Co.,  at 
Trail,  in  the  Rossland  district  of  British  Columbia.  The  appa- 
ratus is  known  as  a  "  multiple-pipe  treater,"  which  distin- 
guishes it  from  the  earlier  "  plate-treater  "  system  installed  in 
other  plants,  which  has  now  been  practically  superseded  by 
the  multiple-pipe  form.  The  treater  consists  of  a  number  of 
T2£-in.  pipes,  up  each  of  which  a  central  wire  runs.  This  wire 
varies  in  size  according  to  the  conductivity  of  the  gases,  but 
in  all  cases  its  surface  area  is  relatively  very  small  as  com- 
pared with  the  dust-collecting  surface  of  the  iron  pipe.  The 
wire  may  be  made  of  any  conducting  material,  but  is  com- 
monly made  of  nichrome.  The  wire  forms  the  discharging 
electrode,  and  the  inner  wall  of  the  iron  pipe  is  the  collect- 
ing electrode.  The  wire  is  charged  with  electric  current  taken 
from  a  synchronous  contact-maker,  which  produces  an  inter- 
mittent direct  current  at  60,000  volts  from  an  alternating 
current  supplied  to  the  machine.  There  is,  of  course,  a  high 
difference  of  potential  between  the  wire  and  the  periphery 
of  the  iron  pipe,  with  a  resulting  glow  discharge  between 
these  at  all  points.  The  smoke — that  is,  furnace  and  roaster 
gases  charged  with  suspended  particles  of  matter  and  fume — 
is  passed  through  these  iron  pipes  upwards  in  a  constant 
stream.  Each  little  particle  of  suspended  matter,  somewhere 
in  the  course  of  its  passage  through  a  pipe,  is  struck  by  one 
or  more  ions,  and  becomes  charged  with  static  electricity.  \a 
the  electrical  sign  of  these  charges  is  the-  same  as  that  on 
the  iron  wire,  and  opposed  to  that  of  the  pipe,  the  particles 
become  attracted  to,  and  settle  on,  the  iron  pipe. 

The  gases  which  the  Cottrell  dust-collecting  plant  treats  at 
the  works  at  Trail  are  drawn  off  from  the  furnaces  and 
roasters  in  flues  which  lead  them  to  the  treaters.  After  pass 
ing  through  the  latter,  and  being  relieved  of  their  burden 
of  dust  and  fume,  the  gases  continue  in  flues  to  the  main 
chimney.  The  treaters  are  thus  part  of  the  flue  system;  they 
are  built  of  steel  throughout,  set  in  concrete  in  the  flues, 
and  are  erected  in  sections,  each  containing  32  pipes.  Tli 
dust  collecting  on  the  pipes  is  shaken  down  and  into  a  hopper 
at  the  bottom  by  an  operator  coming  round  and  tapping  th  v 
pipes  with  a  hammer  at  certain  stated  intervals.  In  some 
cases,   however,  automatic   tapping   devices  are   fitted  to  the 

pipes. 

The  first  installation  at  Trail  consisted  of  384  pipes,  15  ft. 
in  length,  in  12  sections;  this  treated  the  gases  from  three 
lead  stacks,  and  was  somewhat  overloaded.  Approximately 
100,000  cu.  ft.  of  gas  was  treated  daily;  during  the  course  of 
last  year,  however,  the  installation  was  doubled  in  size,  and 
a  second  plant  has  also  now  been  installed;  this  consists  ol 
nine  sections,  and  is  intended  to  deal  with  the  gases  from  the 
various  lead-roasting  furnaces.  As  a  result  of  the  success 
achieved,  a  third  plant,  consisting  of  eight  sections,  is  being 
installed  to  treat  the  gases  from  the  copper-converters.  \n 
interesting  use  of  the  plant  is  to  be  made  in  connection  with 
the  latter,;  in  the  lead-stacks  a  lead  matte  is  made,  which, 
after  roasting,  is  returned  to  the  furnaces.  In  time  tie  lead 
matte  becomes  charged  with  so  much  copper  that  it  IS 
more  valuable  for  the  copper  than  the  lead.  Until  now  the 
practice  has  been  to  take  this  copper-lead  matte  and  charge 
it  into  the  copper  furnace;  in  this  way  the  copper  is  obtaine  I 
as  copper  matte,  but  the  lead  is  lost  in  the  sing;  the  gold 
and  silver  contents  are,  of  course,  saved.  Tt  is  now  intended 
that  the  eopper-lead-matte  shall  he  blown  m  the  ooppei 
converters  alone  with  copper-matte  from  the  copper  furnaces. 
The  copper  will  all  bo  obtained  a.  blister-copper,  and  the  leal 
will  be  blown  off  as  lead  oxide  and  lead  fume,  and 
tated  in  the  No.  3  Cottrell  plant 
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The  dust  collected  in  the  plant  which  treats  the  gases  from 
the  lead-stack  is  mainly  sulphide  of  lead,  containing  from  65 
to  70  per  cent.  lead.  The  dust  collected  from  the  roaster 
plant   li  from  50  to  60  per  cent,   lead,  and  con- 

sists, roughly,  of  60  per  cent,  lead  sulphate,  20  per  cent,  lead 
oxide,  and  20  per  cent,  lead  sulphide.  Lead  losses  in  the 
stack  have  always  been  very  high  at  the  works  at  Trail,  as 
but  little  provision  for  settling  the  dust  by  long  flues  or  bag- 
hcuses  had  been  made.  Since,  however,  the  Cottrell  electrical 
process  was  adopted  these  losses  have  been  reduced  to  a 
minimum.  The  erection  of  a  fourth  plant  to  treat  the  roaster 
rom  the  new  zinc  plant  is  also  under  consideration, 
and,  while  little  labour  is  necessary  to  keep  them  running,  it 
is  estimated  that  the  power  required  to  run  all  four  plants 
will  not  exceed  200  h.p.  Further  experimental  work  in  the 
lirection  of  treating  the  gases  from  the  lead-refining  furnaces 
with  the  view  of  saving  antimony  and  arsenic  is  also  in  pro- 
gress 


THE     RONTGEN     SOCIETY. 


At  the  meeting  of  the  Eontgen  Society  on  January  2nd  a 
papei  was  read  by  Mr.  C.  A,  Schunck,  F.C.S.,  containing  an 
account  of  his  spectroscopic  investigations  into  some  sources 
ol  ultra-violet  radiation.  The  researches,  which  were  under- 
taken with  a  quartz  spectrograph,  had  for  their  purpose  the 
di.-covery  of  the  relative  efficiencies  of  various  sources  from 
the  point  of  view  of  treatment  by  the  ultra-violet  rays.  Mr. 
Schunck  found  that  the  tungsten  arc  was  the  most  intense 
and  efficient  source  of  radiation  at  present  available  for  this 
put  pose. 

Major  W.  J.  Turrell,  with  whom  Mr.  Schunck  has  colla- 
borated, stated  that  the  great  practical  difficulty  at  the  pre- 
sent time  was  in  getting  a  supply  of  tungsten  at  a  figure  not 
absolutely  prohibitive.  There  was  a  very  large  quantity  of 
tungsten  available,  enough  to  supply  all  the  needs  of  the 
medical  profession,  but,  although  for  military  purposes  the 
metallic  tungsten  was  purchasable  for  6s.  or  6s.  3d.  a  lb., 
this  supply  was  not  available  for  general  use,  and  all  he 
could  get  for  the  civil  hospitals  was  a  pure  tungsten  costing 
about  £i  4s.  a  lb.  He  made  representations  on  the  subject 
t'i  the  Ministry  of  Munitions,  but  no  concession  was  granted. 
He  suggested  that  the  medical  societies  should  move  in  the 
matter,  as  until  the  supply  of  tungsten  was  assured  one  could 
not  expect  instrument  makers  to  go  to  the  trouble  of  design- 
ing and  manufacturing  lamps  for  the  supply  of  ultra-violet 
radiation.  He  thought  that  two  kinds  of  lamps  were  re- 
quired for  therapeutic  purposes,  one  the  ordinary  arc  lamp, 
unenclosed,  used  with  a  director  or  condenser,  and  taking 
10  or  12  amperes,  and  the  other  an  enclosed  lamp  with  a 
small  opening  in  which  one  could  fit  a  condenser  or  not  as 
required,  and  taking  4  or  5  amperes.  The  latter  type,  he 
believed,  would  come  to  have  a  great  value  in  the  wards  of 
the  ordinary  hospital  and  for  the  treatment  of  superficial 
wounds. 

Major  Robert  Wilson,  of  the  Canadian  Medical  Service, 
who  exhibited  last  year  a  lamp  consisting  of  a  positive  of 
tungsten  and  a  negative  of  cored  carbon,  pointed  out  the 
value  of  ultra-violet  radiation,  more  particularly  in  suppurating 
wounds,  and  said  that  a  lamp  of  the  type  he  had  designed 
did  not  cost  more  than  .£10  to  make,  took  about  ii  amperes, 
and  furnished  all  the  ultra-violet  rays  required.  He  did  not 
think  there  was  anything  to  be  gained  by  saturating  the 
carbons  instead   of  coring  them. 

Mr.  J.  H.  Gardiner  suggested  that  there  was  no  need  to 
be  discouraged  about  the  difficulty  in  getting  a  supply  of 
tungsten,  for  iron  went  a  long  way.  and  impregnation  with 
uranium,  too,  would  give  a  valuable  concentration  of  in- 
tensity. 

Mr.  Schunck,  in  replying  on  the  discussion,  said  that  spec 
trcscopically  one  got  as  good  an  effect  with  one  tungsten  and 
one  carbon  as  with  two  tungsten  electrodes.  He  thought  that 
the  spark  spectra  might  be  used  for  treating  very  small  areas 
with  a  condensing  lens.  The  best  source  of  light  for  this 
purpose  was  carbons  impregnated  with  uranium  nitrate  anl 
ammonium  molybdate. 


Car  Lighting  and  Engine  Starting  for  Motor-Cars. — 

From  an  interesting  article  in  the  Horseless  Age,  of  Xew  York,  on 
the  subject  of  the  tendencies  of  design  in  petrol  motor-car  con- 
struction, we  learn  that  the  tendency  of  the  times  as  regards  the 
car-lighting  and  engine-starting  equipment  is  to  make  the  dynamo 
of  the  former  and  the  electric  motor  of  the  latter  as  separate 
units,  this  plan  having  been  adopted  on  S4  per  cent,  of  the  1917 
models  of  cars  which  have,  so  far,  been  announced,  as  against 
til '7  per  cent,  a  year  ago.  The  voltage  now  in  favour  is  l'<  volts, 
this  being  adopted  on  89'5  per  cent,  of  the  cars,  leaving  only  10'S  per 
cent,  fitted  with  12-volt  sets.  As  regards  the  wiring,  the  single- 
wire  system  with  earthed  return  has  slightly  increased  in  popu- 
larity amongst  motor  engineers — from  82  to  83  per  cent. 
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NEW     PATENTS     APPLIED     FOR,      1916. 

(NOT    YET    PUBLISHED). 

Published  expressly  tor  this  journal  bv  Messrs,  W.  P.  Thompson  &  Co 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  al 
Liverpool  and   Bradford. 

18,462,    18,403.     "Sparking    plugs  for    internal-combustion    engine         I       1 
L.   King.     Deeembei    27th. 

18,464.  "  Electrodes  of  sparking  plugs  fur  internal-combustion  engines.' 
C.    K.   !..   Kimi        December  27th. 

18,466.  "  Electric  starters  for  internal-combustion  engines."  C.  F.  L 
King,     December  27ih. 

18,503  "El  ctric  signalling  lamps."  H.  LUCAS  &  C.  L.  Breedkn.  De- 
cember 27th. 

18,504.     "  Electric   starters  for  internal-combust 
and   C.   A.    Vandervrll    &    Co.      December  27th. 

18,506,    18.507.     "  Electric     incandescent     arc    . 

Co.    (General   Electric   Co.,    U.S.A.).      December  27th 

lb,50!l.    "  Electrical    transformers."     A.   G.   Ellis   &  J.    L.   Thompson 
cerr.ber  27th. 

18.510.  "  Insulators    fur    leading. 
December  27th. 

18.511.  "  Dynamo-electric   machi 
18,541.     "  Electrical    apparatus  for  permanently 

head."     E.    F.    Sites".      December   28th. 

18.552.  "  Apparatus  for  advancing  the  spark  in  internal-combustion  motors. 
Sex  Anon,  pour  l'Eclairags  Elbctriqubs  des  Vehicules.  December  28th. 
(France,    September  9th.) 

18.553.  "  Electrolytic  production  of  non-metallic  substances."  G.  F. 
Jaubert.      December  28th.      (France,    December   29th,   1915.) 

16,584.    "  Electric  hand-lamps,   &c."    J.   F    Buckingham.     December  29th. 

18,591.  "Absorber  adjustment  fur  X-ray  machipe  to  absorb  nitrous  and 
nitric  compounds  generated  from  the  air  by  electric  discharge."  H.  Somer- 
field.      December    29th. 

1-' Electric   warming    apparatus."      H.    T.    Pinnock.      December   29th. 

18.611.  "  Accumulators,  and  particularly  electrodes  or  plates  for  accumu- 
lators and  electrochemical  apparatus."  I.  Chkliar.  December  29th.  (France 
December  29th,   1915.) 

18,624.     "  Trollev   heads  for  el 
ber  29th. 

18,619. 

DTI  IM  \LE. 

18.658. 

P.  Cooper 

18,661. 


electrical    conductors"     J.    C    1 

."     E     YV.   Dorf.y.      December  21 

ing   natural    hair 


Elect  ro-mechanical 
December  30th. 

pressing  c 


J.  N.  Waite.     Decem- 

F.      DE     CaNN.ART 


Dec. 


nber   30th. 


nake-and-break 

moulding   porcelain   or  earthenware    articles." 

Control    gear    for    controlling    alternating-current   motors."     R.    J. 
Gotterson  &  J.  A.    Steven.     December  30th. 

18,672.  "  Apparatus  for  transforming,  and  especially  for  rectifying,  alter- 
nating or  polyphase  currents."  J.  F.  G.  P.  HaRTMANN.  December  30th 
(U.S.A  ,    December  :10th,    1915.) 
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Mai 


12th. 

17,092. 

17,191. 
Eni  ines 

17,321. 

ber  9th. 

17,325 

II1L    Ai   i. 

17,497 

IN     OtN- 1  U 

loth.    191! 

>r   Increasing  the  Frequency  of  Alternating  Elec- 
Wireless  Telegraph   Co.   &  I.   Shoenberg.     October 


T.  Baker 


December   4th. 

;s     for     Internal-combustion 

f   22nd,  1915.) 

ices.      A.  J.    Roberts.     Deeem- 


X-ra\    PhotOGR&i 

Magneto  Electric  Ion  tion  Device 
O.  Htins.  December  7th.  (January 
Telegraphic  and  like  Receiving  Deyti 
(Cognate  application,  5,090/16.) 
Thermal  Electrical  Switching  and/< 
matic  Control  of  Temperature.  E.  C. 
Electric  and  Pneumatic  Control  Mec 
SURGERY.  O.  H.  Pieper  &  A.  F.  Piepi 
'■) 

1916. 

The  numbers  in  brackets  are  those  under  which  the  specification  will  be 
printed    and   abridged,    and    all   subsequent    proceedings    will    be    taken. 

723.  Electrically  -operated  Portable  Vacuum  Cleaners.  H.  Scholev. 
Jaruary    17th,   1916.     [102,521]. 

948  Electric  Switches.  F.  J.  Tester  \  F.  Testor's  Fabriks  Aktiebolag. 
January    20th.    1916.      [102,523.] 

972.  Coin-freed  'Telephonic  Apparatus.  F.  M.  Balding.  J.  E.  Scantlebur, 
and    G.   S.    P.   Scantlebury.     January  20th,   1916.     [102,396.] 

1,502.  Testinc.  Arrangement  for  Machine  Telephone  Switching  Systems. 
Western    II  '  Western    Electric    Co.,    U.S.A.).      February   1st,    1916 

[102,531] 

1,897.    Sparking   Plugs.     J.    L.    Evans.     February   9th,  1916.     [102,402.] 

2,044  Wall  Boxes  for  containing  Electrical  Switches,  Plugs,  and  the 
like  A.  E.  Read,  J.  E.  Franks  &  -M.  Brooks.  Februarv  11th,  1916 
[102,404.] 

3,599.  Circuit  Arrangements  for  Telephone  or  other  Installations  pro- 
vided with  Selecting  Devices.  Siemens  Bros.  &  Co.  and  T.  Pettigrew.  March 
~10th,   1916.      (Addition    to  7,128/13.)     [102,419.] 

4.625.     Electric   Torches.     A.    A.   King.     March  29th.    1916.     [102,426.] 

5,596.  Intercommunication  Telephone  Systems.  J.  W.  Dungey  &  C.  B. 
Kersting.      April   17th,   1916.     [102,565.] 

6,589.  Starting  and  Stopping  Devices  for  Electric  Motors.  J.  G.  Hen- 
derson.    May  8th,  1916.      [102.434.] 

7  252  Electric  Devices  for  Automatically  Turning  Lights  On  or  Off. 
E.   Steiger.     May   22nd,   1916.     [102,575.] 

7,334.    Telegraph  Key.     F.   Palmer.     May  29th.  1916      (Patent  No.  100,590.) 

7,616.  Electric  Signalling  Apparatus,  F.  Ritchie.  May  29th,  191G. 
102,445  ] 

8,310.  Electric  Meters  or  Relays.  British  \\  estinghouse  Electric  and 
Manufacturing  Co  (Westinghouse  Electric  and  Manufacturing  Co.,  U.S.A.). 
June   12th.      (Patent    No.    102,336.) 

8,339.  HOLDERS  for  Electric  Lwirs.  R.  B.  Benjamin.  Julv  8th,  1915. 
;  100,836] 

9  040  Alien  live.  Signal  Apparatus  for  Aekocl\nes  and  Hydro-.aeroplanes. 
August  21st,    1915.-     (Patent    No.    101,283.) 

9J70.    Telephone  Systems.     E.   Merriman.     June  29th,   1916.     [102,454.) 

9  249  Mews  for  CONTROLLING  Electric  Motors.  Igranic  Electric  Co. 
(Cutler-Hammei    Manufacturing   Co.,    U.S.A.).     June   30th,    1916.      [102,585] 

9,927.  Methods  of  and  Apparatus  for  Producing  Asymmetric  Waves  of 
Electromotive  Force.  British  Westinghouse  Electric  &  Manufacturing  Co. 
Jul.-    14th,   1915.      [100.893.] 

10.335.  Ionisation  Devices  for  Amplifying  Electric  Currents  and  similar 
polioses.  Western  Electric  Co.  (Western  Electric  Co.,  U.S.A.).  July  22nd. 
1916      [HI2.589] 

l3,N2n.  Automatic  Ignition  Adv.ancinc  Devices  for  Magnetos.  L.  Bignon 
an  I    J.    C.    Rousset.     October    2nd,   1915.      (Patent    No.    101,712.) 
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In  October  last  we  cordially  welcomed  the  estab- 
lishment of  a  new  Government  Department  under 
the  presiding  influence  of  Mr.  Arthur  Henderson. 
then  the  Labour  Adviser  to  the  Government,  with, 
among  its  prime  objects,  the  laying  of  the  founda- 
tions 'for  a  regular  and  definite  system  of  co-opera- 
tion and  communication  between  industry  and  the 
Government.  We  regarded  it  as  the  organisation 
needed  in.  order  that  negotiations  might  be  con- 
oucted,  and  material  collected,  which  would  indicate 
upon  what  new  basis  we  might  expect  to  be  able  to 
build  our  scheme  for  industrial  harmony  after  the 
war.  It  was  Mr.  Henderson's  desire  to  represent 
industry  as  a  whole,  not  unduly  biased  in  favour  of 
Labour,  nor  neglectful  of  the  interests  of  Capital, 
and  suggestions  were  invited  from  both  sides.  The 
Employers'  Parliamentary  Council  raised  objection 
tj  the  appointment  being  filled  by  a  Labour  man, 
but  we  believe  that  it  woidd  have  been  extremely 
difficult  to  suggest  a  course  more  appropriate  to  the 
situation  then  prevailing.  In  the  three  or  four 
months  that  have  since  elapsed  there  have  been 
important  changes  in  our  public  life,  and  one  of 
these  has  been  the  falling  of  the  reins  of  this 
new  Department  from  the  hands  of  Mr.  Hender- 
derson  to  those  of  Mr.  John  Hodge,  also  a 
Labour  man.  Now,  unless  we  are  strangely  mis- 
taken, Mr.  Hodge  means  to  hold  the  reins  with  a 
very  tight  hand— the  whip  as  well,  judging  from  his 
allusions  to  the  failings  of  the  soulless  managers  of 
Labour  Exchanges.  The  present  Minister  of 
Labour  was  first  revealed  to  us  as  a  coming  force 
i'a  connection  with  our  national  industrial  problems 
last  year,  when  he  presided  over  the  great  Labour 
meeting  at  Queen's  Hall  addressed  by  Mr.  W.  M. 
Hughes,  the- Australian  Prime  Minister.  In  our  pre- 
sent very  serious  deliberations  he  is  for  the  nation 
a  tower  of  strength,  because  we  believe  him  to  have 
had  ample  opportunities  for  grasping  the  problems 
of  the  manufacturer  as  well  as  understanding  the 
necessities  and  legitimate  claims  of  the  worker.  We 
believe  him  to  have  the  confidence  of  large  numbers 
of  the  workers,  and  what,  perhaps,  is  more  to  the 
point  so  far  as  this  journal  is  concerned,  of  the 
workers  connected  with  the  iron  and  steel  and  engi- 
neering trades  of  the  United  Kingdom.  Therefore, 
we  desire  to  extend  to  him,  as  we  did  in  like  circum- 
stances to  Mr.  Henderson,  and  as  we  did  also  to 
Mr.  G.  H.  Roberts,  M.P.,  now  Under  Secretary  for 
the  Board  of  Trade,  on  the  occasion  of  a  frank,  but 
conciliatory  and  most  useful,  speech  which  he  de- 
livered at  the  Mansion  House  two  or  three  months 
ago,  a  cordial  welcome  to  a  position  of  some  con- 
siderable influence  in  national  affairs.  But  other 
important    things    besides    these    changes    in    per- 
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somQel  have  also  taken  place  during  the  last 
few  months.  We  have  at  various  stages  of 
hostilities  discovered  that  it  is  an  engineer's  war, 
that  it  is  a  war  of  munitions,  that  it  is  a  war  in 
which  the  silver  bullets  must  tell.  Latterly,  how- 
ever, we  have  been  learning  that  it  is  a  war  between 
the  workers,  and  as  we  write,  in  the  midst  of  the 
War  Loan  activity,  we  recognise  more  than  ever 
that  Capital,  whether  of  the  princely  rich  or  of  the 
small  householder  struggling  with  heavy  bills  in 
order  to  be  able  to  buy  a  war-savings  certificate, 
is  the  great  essential  if  all  the  other  forces — navak 
military,  munition,  and  agricultural — are  to  be  pro- 
vided with  the  equipment  which  will  enable  them  to 
carry  the  Allied  cause  to  the  only  Victory  that 
will  make  life  bearable.  Equipment,  then,  and 
money  for  equipment  now  and  in  the  coming 
months,  are  the  needs  of  the  moment,  and  it  is  im- 
portant that  the  world  should  know  that  our  mil- 
lions of  workers  are  solid  in  their  determination  to 
do  their  bit  to  defeat  the  would-be  oppressors  of 
Europe.  Mr.  Appleton,  Secretary  of  the  General 
Federation  of  Trade  Unions,  has  rendered  useful 
service  in  according  an  interview  to  an  American 
newspaper,  in  which  he  has  made  it  clear  that,  so 
far  as  he  is  able  to  represent  the  sentiments  of 
British  workers,  it  is  unlikely  that  they  will  tolerate 
relations  with  the  German  working-class  movement 
after  the  war,  unless  the  German  workers  "  imme- 
diately and  forcibly  repudiate  the  dastardly  acts  of 
the  German  Government."  He  appeals  to  the 
workers  of  America  not  to  allow  anything  to  stand 
in  the  way  of  efforts  to  bind  up  the  wounds  of 
Belgium  and  restore  her  to  her  place  among  the 
nations.  He  affirms  that  the  sense  of  justice  and 
of  right  of  the  roughest  of  British  workmen  is 
sound  and  true  in  this  connection.  Is  it  too 
much  to  hope  that  the  truth  will  find  its  way 
into  the  German  workers'  minds,  and  that  the 
scales  will  at  last  fall  from  their  eyes,  showing  that 
the  pressure  that  will  be  increasingly  used  by  the 
Allies  is  in  their  own  ultimate  interest  ? 

But  to  return  to  the  Minister  of  Labour — we  wel- 
come the  note  of  optimism  with  which  he  has  com- 
menced his  very  difficult  work.  We  must  remember 
that  he  has  been  all  his  life  connected  with  our 
steel  industries,  and  that,  therefore,  inevitably  those 
industries  loom  very  largely  on  his  horizon.  In 
Press  interviews,  he  has  just  expressed  the  firm 
conviction  that  there  is  certain  to  be  a  boom  after  the 
war;  also  that  in  many  factories  now  employed  in 
war-work  there  need  be  no  stoppage  at  all,  only  a 
change-over  from  one  class  of  manufacture  to  an- 
other. 

Factories  that  are  making  steel  for  war  purposes  must  be 
irrmediately  directed  to  supplying  steel  for  industrial  pur- 
poses. Industries  are  now  being  starved  for  steel,  and  they 
will  want  all  they  can  get.  Shipbuilding  will  be  pushed  on 
as  rapidly  as  possible.  Therefore  there  will  be  full  employ- 
ment for  engineers  generally.  Engines  and  cranes  and 
machinery  of  all  kinds  are  now  being  worn  out.  The  present 
is  not  the  time  to  renew  them — that  lies  with  the  future. 
Many  things  that  we  are  now  making  the  best  of  in  all 
departments  of  life  will  call  for  instant  renewal,  and  it  will 
all  mean  more  work. 

I  do  not  really  think  that  there  will  have  to  be  very  much 
displacement  of  labour.  I  believe  there  will  be  a  keen 
demand  for  open-air  work  when  the  men  come  back.  The 
land  will  attract  many  thousands.  In  fact,  for  some  trades, 
auch  as  the.  leather  and  building  trades,  the  difficulty  will  be 
to  find  the  men  to  do  the  work. 

Our  dutv.  however,  is  to  be  prepared  by  means 
of  existing,  and.  if  need  be,  additional,  organi- 
sations for  facilitating  the  return  of  demobilised 
men  to  their  former  avocations  if  they  desire, 
or  to  such  other  occupations  as  their  state  of  health 
and  altered  dispositions  incline  them.  If  we  make 
suitable  plans  in  good  time,  we  may  be  able  to 
carry  through  the  change  with  a  minimum  of  fric- 
tion, and  we  can  the  better  make  plans  which  will 
be  acceptable  to  all  parties  if  there  be  that  spirit  of 
co  operation     between     employer     and     employed 


under   Government  auspices,  for  which  we   are    al 
longing. 

It  has  been  put  to  Mr.  Hodge  by  some  em- 
ployers that  in  the  past  the  Government  has  con- 
sulted Labour  more  than  Capital.  That  is  an  old 
grievance  of  industry  which  we  should  not  have 
cared  to  dwell  upon  too  pointedly  just  now  for  fear 
of  spoiling  the  atmosphere,  but  Mr.  Hodge  is  no! 
going  to  shut  his  eyes  to  indisputable  facts.  "Whether 
or  not  he  accepts  the  employers'  complaint  as  being 
accurate,  he  makes  it  clear  that,  as  Labour  Minister, 
he  will  not  pursue  that  policy.  *'  Both  sides  must 
be  heard;  otherwise  it  will  be  impossible  for  con- 
fidence to  be  retained."  We  are  sure  that  this  atti- 
tude will  be  hailed  by  right-minded  men  on  both 
sides  as  the  only  fair  and  equitable  one.  A  number 
of  preliminary  conferences  between  masters  and 
men  have  been  held,  and  it  appears  that  these  are 
to  form  but  the  prelude  to  bigger  conferences  or 
co-ordinated  policy  which  may  make  actual  working 
agreement  practical  in  due  course.  Indeed,  it  is 
announced  that  to-morrow  there  is  to  be  held  at 
Birmingham  a  meeting  of  the  newly-formed  National 
Alliance  of  Employers  and  Employed.  Mr.  Neville 
Chamberlain,  who.  as  we  have  already  shown,  has 
been  deeply  interested  in  the  relations  of  Capita! 
and  Labour  after  the  war,  is  to  preside,  and  Mr. 
Hodge  and  Mr.  Appleton  will  probably  be  present. 
Taking  for  granted  a  boom  in  trade,  with  plenty  for 
the  engineering  and  iron  and  steel,  and  some  other, 
trades  to  do,  and  assuming  a  spirit  of  harmony  be- 
tween Capital  and  Labour,  what  we  have  to  see  to 
is  that  the  way  is  clear  for  fighters  to  return  to  work 
and  present  workers,  as  far  as  necessary,  to  change 
over  to  whatever  their  future  occupations  aTe  to  be. 
The  ease  with  which  these  operations  can  be  con- 
ducted is  dependent  in  part  upon  the  number  of 
men  to  be  demobilised  from  the  Army,  the  absorb- 
ing power  of  industry,  and  the  rate  at  which  both 
the  Army  and  the  munition  workers  are  to  be  de- 
mobilised. We  gather  that  the  Demobilisation 
Committee,  in  an  interim  report,  estimates  that  the 
Army  will  release  30,000  men  per  week,  and  we  can 
roughly  calculate  over  what  period  demobilisation 
would  be  spread  if  we  assume  the  number  of  mil- 
lions ultimately  to  be  freed.  The  rate  of  demobilis- 
ing munition,  workers  is  to  be  recommended  in  a 
report  that  is  promised  by  the  Reconstruction  Com- 
mittee. It  depends,  we  suppose,  upon  too  many 
factors  for  any  estimate  other  than  of  a  most  specu- 
lative and  unreliable  nature  to  be  made,  but  we  must, 
in  the  absence  of  other  information,  presume  that  Mr. 
Hodge  has  some  good  reason,  officially  based,  for  his 
belief  that  there  will  not  have  to  be  very  much  dis- 
placement of  labour.  Nevertheless,  when  the  soldiers 
do  return,  and  when  such  munitions  workers  as  are 
not  required  are  to  be  released,  we  shall  require  a 
most  efficient  organisation  in  a  state  of  complete 
readiness  to  begin  operations  to  get  the  industrial, 
commercial,  and.  may  we  add,  the  professional, 
forces  back  to  peaceful  callings.  It  is  one  of  Mr? 
Hodge's  duties,  as  Minister  of  Labour,  to  see  that 
this  organisation  is  established  on  right  lines,  and 
in  time.  He  naturally  turns  to  the  system  of  Labour 
Exchanges,  which  was  set  up  some  years  ago,  and 
has  worked  in  some  places  satisfactorily,  and  in 
others  not  so.  He  proposes  that  these  Exchanges 
fcrm  the  nucleus  of  the  said  organisation,  but  he 
knows  that  the  past  has  not  left  a  halo  of  glory 
around  the  heads  of  these  departments.  They 
appear  to  be  disliked  both  by  employers  and  by 
Trade  Unionists.  Our  own  "  Correspondence  " 
columns,  and  those  of  other  technical  journals,  have 
shown  that  for  certain  classes  of  engineers  the 
Labour  Exchanges  have  been  far  from  satisfactory, 
and  the  mere  necessity  of  having  to  apply  through 
them  has  aroused  a  sort  of  professional  resentment. 
There  need  be  no  ground  for  such  feeling  if  the  Ex- 
changes be  conducted  in  a  proper  manner,  that  is. 
as  Mr.   Hodge   says,    "with  sympathy   and   under- 
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standing.'''  We  hope  that  he  will  succeed  in  secur- 
ing the  appointment  of  committees  which  shall  con- 
trol the  policy  of  the  managers  of  the  Exchanges 
and  make  them  "  live  organisations."  It  is  of  the 
greatest  possible  importance,  as  he  recognises,  that 
the  men  in  charge  should  try  to  understand  "  what 
a  man  who  registers  is  fitted  for."  Mr.  Hodge  says 
that  his  Department  is  seeking  to  anticipate  the 
report  of  the  Demobilisation  Committee  by  planning 
the  extension  of  the  Employment  Exchanges,  "so 
that,  in  the  event  of  Peace  coming  on  us  hurriedly, 
we  may  be  in  a  position  to  handle  the  great  problem 
of  demobilisation  promptly  and  efficiently."  In 
that  work  of  extension,  the  atmosphere  of  suspicion 
must  be  cleared  away,  and  a  spirit  of  sympathy  must 
take  its  place,  so  that  all  the  parties  who  ought  to 
be  able  to  relieve  the  situation  may  co-operate  with 
the  best  possible  results.  We  are  glad  to  observe 
that,  optimist  though  he  is,  and  eager  to  weigh  up 
the  merits  of  all  parties,  Mr.  Hodge  does  not  under- 
estimate the  difficulties  of  the  situation,  and  the 
engineering  industry  will  wish  for  him,  and  for  the 
other  authorities  who  are  at  present  engaged  pre- 
paring the  way,  a  complete  success  to  their  efforts. 
for  the  matter'concerns  the  early  future  of  the  whole 
nation.  We  trust  that  to-morrow  night's  meeting 
at  Birmingham  will  signalise  a  real  advance  in  the 
movement  toward  harmony. 


We  commend  to  the  earnest  atten- 
Oiir  Trade  with  tion  of  our  manufacturers  the  inter- 
New  Zealand,  esting  report  by  Mr.  R.  W.  Dalton. 
H.M.  Trade  Commissioner  in  New 
Zealand,  on  the  position  of  the  import  trade  of  that 
Dominion.  He  finds,  as  might  be  anticipated,  that 
the  sentiment  is- strongly  in  favour  of  manufactures 
from  the  Mother  Country,  not  only  because  of  kin- 
ship, but  because  it  is  recognised  that  trade  between 
the  Dominion  and  Home  must  be  encouraged  in 
the  interests  of  the  Empire.  Doubtless  owing  to 
the  heavy  war  demands  upon  our  engineering  fac- 
tories, the  exports  to  New  Zealand  fell  off  to  some 
extent  in  1916,  but  if  our  firms  are  able  to  take 
appropriate  action  to  increase  the  efficiency  of  their 
selling  organisations  without  delay,  there  should  be 
little  difficulty  in  regaining  any  lost  ground  at  the 
close  of  the  war.  But  we  gather  from  Mr.  Dalton's 
remarks  that  what  we  have  already  stated  in  regard 
to  other  markets  is  equally  true  of  New  Zealand, 
namely,  we  need  to  acquaint  the  buyer  there  at  once 
with  the  reasons  for  our  inability  to  do  all  that  we 
should  like  to  do  to  meet  their  requirements,  and  to 
assure  them  of  the  undoubtedly  better  position  in 
which  we  shall  be  as  electrical  and  engineering  manu- 
facturers as  the  result  of  our  present  war  industrial 
activities.  We  may,  however,  leave  the  report  to 
speak  for  itself  on  this  and  other  interesting  points. 
such  as  the  danger  of  losing  to  foreign  firms  good 
agents  who  ought  to  be  secured  before  their  hands 
are  tied. 

We  must  remember  that  electrical  matters  are  be- 
ginning to  move  very  satisfactorily  in  New  Zealand. 
The  Lake  Coleridge  power  scheme  is  likely  to 
prove  a  success.  All  the  power  that  can  be 
produced  is  taken  up  on  contract,  and  there  is  still 
an  unsatisfied  demand  which  can  only  be  met  by 
extension.  The  progress  of  this  scheme  has  also 
given  rise  to  a  disposition  to  develop  other  water 
powers,  of  which  there  are  many  throughout  the 
Dominion.  A  recent  declaration  of  one  of  the 
Ministers  indicated  that  careful  inquiries  were  being 
made  with  a  view  to  the  provision  of  electrical 
pcwer  throughout  the  North  Island  by  the  construc- 
tion of  one  or  two  station's.  It  was  hinted  some 
time  ago  that  the  Government  were  going  to 
take  over  the  Hora  Hora  power  works,  which 
supply  power  to  the  Waihi  Gold  Mines.  This  was 
subsequently  denied,  but  there  can  be  no  doubt  that 


electricity,  and  all  the  appliances  that  it  brings  in 
its  train,  are  destined  to  have  a  big  future  in  New 
.Zealand.  America  is  having  a  great  time  at  pre- 
sent, partly  because  of  efficient  and  energetic  repre- 
sentation when  others  are  perforce  inactive,  and  it 
will  require  an  effort  on  our  part  to  recover  ground 
which  has  necessarily  gone  to  them  during  the  war. 
We  are  informed  that  .the  deficiencies  of  British 
trade  are  inexperience  with  high-tension  plant  and 
with  water-power  and  turbines.  It  is  also  stated  that 
there  is  a  backwardness  in  the  production  of  up-to- 
date  cooking  and  heating  appliances  as  compared 
with  the  American.  Labour  is,  of  course,  a  great 
problem,  and  any  labour-saving  device  is  at  a  pre- 
mium. The  country  is  one  of  great  promise  from 
every  point  of  view.  It  can  prosperously  accom- 
modate a  vastly  increased  population,  and  electric- 
ally the  outlook  is  the  brightest  for  British  firms  if 
they  can  only  be  prepared  to  handle  the  situation 
enterprisingly,  either  now  or  immediately  war  de- 
mands begin  to  ease  off. 


A*  recorded  in  our  last  issue,  Mr. 
Dublin  Again.  L.  I.  Kettle,  Deputy  City  Electrical 
Engineer  to  the  Corporation  of 
Dublin,  is  not  minded  to  let  judgment  go  by  de- 
fault; he  considers  that  Col.  d'Alton's  reports 
reflect  verv  seriously  upon  his  own  technical  abilities. 
and  adopts  the  characteristically  Irish  expedient  of 
issuing  a  sporting  challenge  to  the  Colonel  to  make 
good  "his  criticisms  on  the  floor  of  the  electricity 
works:  he  is  prepared  to  run  the  works— or  the 
undertaking— for  a  week  or  a  month  or  a  year 
against  Col.  d'Alton,  and  guarantees  to  show  at 
least  equally  good  results,  the  stakes  being  the 
salaries  of  the  combatants— plus,  we  suppose,  their 
professional   reputations. 

We  admire  the  spirit  of  the  challenge,  though  we 
dc  not  see  the  remotest  possibility  of  its  being- 
accepted.  We  are  bound  to  sympathise  with  Mr. 
Kettle,  whatever  the  merits  of  the  quarrel,  for  it 
cannot  be  denied  that  the  Corporation  never  gave 
either  him  or  Mr.  Ruddle  a  fair  chance  to  do  the 
best  for  the  undertaking.  We  have  neither  time 
nor  inclination  to  discuss  the  pros  and  cons  of  the 
controversy,  which  has  already  evoked  an  amazing 
superfluity'  of  reports  and.  we  have  no  doubt,  a 
corresponding  chaos  of  undercurrents  such  as 
usually  confuse  the  issues  of  any  Irish  argument; 
some '  inkling  of  the  situation  may  perhaps  be 
■■athered  from  the  last  paragraph  of  Mr.  Kettle^ 
letter,  in  which  King  Charles's  head  pops  up  in  the 
shape  of  a  reference  to  the  need  for  "  a  good  sys- 
tem of  Home  Government  "  as  the  only  thing  that 
will  improve  the  load  factor— but  that  is  by  the  way. 
'  What  we  wish  to  say  i-  this:  in  these  strenuous 
times  it  behoves  us.  one  and  all,  to  sink  all  personal 
considerations  and  work  solely,  whole-heartedly,  and 
with  our  utmost  energy  for  the  good  of  the  State, 
and  of  every  community  in  the  State.  It  occurs 
to  us  that  if  Mr.  Kettle  could  forgo  his  quest  for 
blood  and  join  hands  with  Col.  d'Altqji  in  the  one 
great  aim  of  placing  the  Dublin  electricity  under- 
taking on  the  soundest  possible  financial,  commer- 
cial, and  technical  basis,  he  would  perform  a  feat 
worthy  of  the  highest  commendation.  Granted  that 
it  would  necessitate  an  heroic  effort  of  self-abnega- 
tion—but great  deeds  are  not  achieved  by  little  men, 
and  we  sincerelv  believe  that  by  adopting  this 
course  Mr.  Kettle  would  not  only  earn  the  grati- 
tude and  esteem  of  his  fellow-citizens,  but  would 
also  most  surely  attain  the  goal  of  his  ambition. 
There  is  nothing  derogatory  to  the  dignity  of  a 
central-station  engineer"m  collaborating  with  a  con- 
sulting engineer— it  is  an  every-day  occurrence-- 
and  it'is  to" be  hoped  that,  in  the  interests  of  Dublin 
City,  both  Col.  d'Alton  and  Mr.  Kettle  will  give  the 
matter  careful  consideration  from  this  point  of  view. 
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CABLE     JUNCTION     BOXES. 


(Concluded from  page  82.) 

Disconnecting  Links. — These  take  various  forms,  accord- 
ing l"  ili''  likes  and  dislikes  of  the  designers  and  users. 

Fig.  12  illustrates  an  ordinary  "bolted  down"  flat  link  ; 
a  brass  set-screw  or  a  stud  and  nut  can  be  used  for  fixing. 
For  alternating  current,  lock  nuts  or  spring  washers  should 
lie  used. 

An  improvement  when  a  stud  and  nut  are  used  is  shown  at 
fig.  I:'..      As  will  be  seen,  the  stud  has  a  projection  turned 
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011  the  end  ;  this  prevents  the  nut  from  falling  into  the  box 
when  it  is  being  undone  with  the  spanner. 

The  bolted  faces  of  all  disconnecting  links  and  fittings 
should  be  perfectly  smooth  ;  the  current  density  on  these 
faces  should  not  exceed  200  amperes  per  sq.  in.,  and  the 
sectional  area  of  the  fittings  should  be  such  that  the  current 
density  does  not  exceed  800  amperes  per  sq.  in.  in  copper. 


Another  form  of  disconnecting  link  is  shown  in  fig.  14. 
This  design  allows  the  link  to  be  disconnected  without 
the  entire  removal  of  the  nut  and  washer,  the  link  being 
slotted. 

Fig.  15  illustrates  a  spring  contact  link.  The  advantage 
of  this  type  of  link  is  that  it  can  be  readily  removed  with- 
out the  use  of  a  spanner.  The  current  density  in  the  spring 
contact  as  well  as  the  link  should  not  exceed  800  amperes 
per  sq.  in.  in  copper,  and  the  contact  surface'  should  not 
carry  more  than  200  amperes  per  sq.  in.  As  will  be  seen, 
the  contact  clips  are  sweated  into  the  contact  block,  and,  if 
desired,  they  can  be  riveted  in  addition. 


Fig.  16.        Fig.  1 


Fig.  10  illustrates  similar  contacts  bolted  to  the  sides 
i  if  the  contact  block,  and  more  easily  renewable. 

Fig.  17  illustrates  a  similar  contact,  the  whole  of  the 
clip  being  made  in  one  piece. 

In  order  to  turn  out  a  good  job  with  any  of  the  above 
spring  contacts,  it  is  absolutely  essential  that  the  links  be 
••  ground  in  "  properly,  first  using  a  fine  powder  with  oil, 
then  thoroughly  cleaning  both  links  and  clips,  and  finally 
"  grinding  in."  It  is  not  good  enough  to  take  the  clips 
direct  from  the  press  and  the  links  direct  from  the  milling 


mounted  on  any  kind  of 
adopted  as  a  standard 
in    fact,    used  to  a  great 


machine  and  mount  them    in   the  box.     If  the  job  is  worth 
dning  at  all,  it  is  worth  doing  well  and  properly. 

The  mounting  of  fittings  inside  the  box  is  a  point 
which  requires  special  attention. 

In   the  old  days,  fittings  were 
wooden    base  :    then    teak    was 
method  for  many  years,  and    i<j 
extent  even  now. 

For  the  better  class  of  insulation,  porcelain  has  super- 
seded teak,  and  now  there  is  a  tendency  for  porcelain  to  be 
superseded  by  iron  or  steel  liars  covered  with  micanite. 

Of  course,  for  e.h.t.  work  nothing,  in  the  writer's  opinion, 
ran  be  compared  with  porcelain  boxes,  and  for  all  h.t.  and 
e.h.t.  work  shields  or  separators  should  be  used  between 
the  poles  or  phases. 

Fig.  18  illustrates  a  fitting  mounted  on  a  teak  base  for 
voltages  not  exceeding  ">0<>.     The  base  should  be  well  boiled 


in  paraffin  wax.  and  a  strip  of  mica  should  be  placed 
between  the  fitting  and  the  base.  The  base  should  rest  on 
porcelain  buttons. 

Fig.  19  illustrates  a  fitting  mounted  on  porcelain  insula- 
tion for  either  l.t.  or  h.t.  work,  the  length  of  the  insulator 
varying  according  to  the  voltage. 

Fig.  20  illustrates  another  fomi  of  porcelain  insulation, 
the  difference  being  that  two  insulators  are  used  :  the  hole 


Fig.  21.  Fig.  22. 

is  bushed  with  a  mica  tube,  and  the  pair  are  gripped  on  to 
an  iron  bar  by  means  of  the  contact  stalk. 

Fig.  21  illustrates  another  form  of  porcelain  insulation. 
The  insulator  is  threaded  on  to  a  wrought-iron  bar,  and  the 
fitting  is  bolted  on  to  the  insulator. 

Fig.  22  illustrates  what  is  known  as  the  "  mushroom  " 
insulator. 


Fig.  23. 


Fig.  24. 


Figs.  23  and  24  illustrate  how  the  fittings  are  mounted 
on  metal  bars  covered  with  micanite  :  in  one  case  a  light 
steel  tube  is  used,  and  in  the  other  case  a  flat  wrought-iron 
bar  is  used. 
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This  method  of  insulating  was  first  adopted,  bo  far  as  the 
writer  recollects,  on  controller  work,  about  11  years  ago, 
with  sood  results. 

Fig.  25  illustrates  a  disconnecting  link  mounted  inside  a 
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porcelain  box  which  is  provided  with  a  glass  lid.  The 
advantage  of  this  type  of  mounting  is  the  high  insulation 
obtainable  and  the  small  amount  of  risk  from  accidental 
contact  with  the  live  parts. 

ffyreaders  and  Separators'. — Non-disconnecting  joint  boxes 
for"  core'*  cables  are  sometimes,  but  not  always,  provided  with 


cable,  and,  as  will  be  observed,  improv.es  the  appearance  of 
the  joint  when  completed. 

Lifting  Handles. — -All  lids  of  disconnecting  boxes  should 
be  provided  with  lifting  handles  made  of  wronght-iron,  and 


r, 


Fig.  27 
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cast  into  the  lids    of    the  lw\es.      Cast-iron    ham 
useless,  as  they  get  broken  off  either  en  route  or  on  site.    - 

Fixing  Feet. — Sometimes  boxes  are  required  for  fixing  on 
a  wall  or  on  the  floor,  in  which  case  it  very  often  occnrrs 
that  the  designer  or  draughtsman  overlooks  the  fact  that 
strength  is  the  ruling  condition.     This  point  should  receive 


Fig.  29.  Fig.  30. 

these,  and  it  is  generally  a  matter  of  opinion  whether  they 
shall  be  employed  or  not.  In  the  writer's  opinion  the  best 
job.  although  a  little  more  expensive,  is  where  spreaders  are 
used.  Spreaders  take  various  forms,  as  will  be  seen  by 
referring  to  figs.  26,  i'7.  and  28,  the  materials  used  being 
either  teak,  ebonite,  or  porcelain. 


Wood  Bushes. — Cables  should  on  no  account  be  taken 
through  the  holes  in  the  boxes  unless  the  latter  are  fitted 
with  wood  bushes,  well  boiled  in  paraffin  wax,  with  the 
sharp  edges  of  the  holes  taken  off,  as  shown  in  fig.  29. 
These  wood  bushes  prevent  the  cable  from  being  damaged 
by  the  small  pieces  or  sharp 
edges  on  the  cast-iron,  which, 
in  the  case  of  a  rubber  or 
bitumen  cable,  have  been 
known  to  cut  right  through 
the  insulation,  as  in  fig.  30. 
The  length  of  the  wood  bush 
should  be  considered  in  rela- 
tion to  the  diameter  of  the 
cable,  and  the  following  di- 
mensions are  suggested  :  for 
lead-sheathed  cables,  length  of 
wood  bush  =  D  x  1.  For 
vubl>er  or  bitumen  cables. 
d  x   1*5,  where  d  =  the  diameter  over  the  insulation. 

Compound  Pockets. — Fig.  31  illustrates  a  compound 
pocket  added  to  the  end  of  a  junction  or  network  box 
gland.     This  pocket  is  used  for  sealing-off  the  end  of  the 


special  attention,  fur  a  broken  fixing  foot  is  almost  equiva- 
lent to  the  whole  box  being  broken.  It  is  not  only  in  the 
erection  that  breakages  occur,  but  on  the  railway  as  well. 
Wrought-iron  fixing  straps  are  often  used,  but  in  most  cases 
they  look  ugly. 

Coating  oj  Boxes. — All  cast-iron  underground  boxes 
should  be  coated  with  compound.  The  compound  usually 
used  is  known  as  "  Dr.  Angus  Smith's  Compound.'-? 

A  formula  for  this  is  as  follows  : — 

Coal  tar.  1  cwt. 

Slaked  lime.  1"  lb. 

Pine  resin,  4  lb. 

Tallow,  7  lb. 

Coal  naphtha,  sufficient  to  thin  down. 
If  the  castings,  when  taken  fairly  hot  from  the  sand,  are 
plunged  into  a  vat  containing  this  compound,  left  for  a 
short  time,  and  then  allowed  to  drip,  it  will  be  found  that 
when  cold  a  very  good  coating  is  produced,  which  is.a  good 
protection  against  rusting. 

Pavement  Frames  and  Covers. — Thousands  of  these' are 
at  present  in  use,  and  I  think  there  is  only  one  point 
which  requires  the  designer's  special  attention — and  that  is. 
when  the  pavement  frame  forms  part  of  the  cast-iron  pit. 
it  should  be  remembered  that  sometimes  they  are  placed  on 


Fig.  36. 


Fig.  37. 


pavements  which  have  a  more  or  less  steep  gradient,  in 
which  case  the  cast-iron  pit  must  be  provided  with  suitable 
adjusting  screws  to  adjust  the  frame  and  cover  to  suit  the 
angle  of  the  pavement. 
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Lead  Sleeve  Joints. — Lead  sleeves  are  very  often  em- 
ployed in  making  joints  on  three-core  cables,  mostly  for 
h.t.  work.  The  sleeve  is  plumbed  on  to  the  lend  sheathing 
of  the  cable,  and  in  most  rases  the  complete  joint  is  enclosed 
in  a  cast-iron  shell  or  box,  both  the  lead  sleeve  and  the 
cast-iron  shell  being  filled  with  compound. 

A  cheap  form  of  underground  house  service  box  is  also 
made  by  means  of  lead  sheet  pressed  into  the  required  shape, 
and.  when  fixed  in  position,  ii  can  be  "bricked  up"  for 
protection. 

I aiI  Joints. — These  take  various  forms  according  to 
special  requirements,  and  to  the  likes  or  dislikes  of  both 
designers  and  users. 

Pig.  32  illustrates  a  common  tongue-and-groove  joint 
which  is  commonly  used  in  almost  all  non-disconnecting 
boxes  :  the  groove  ran  be  filled  with  compound  or  packing 
material,  such  as  cotton,  spun  yarn.  &c. 

Fig.  S3  illustrates  a  miniature  tongue-and-groove  joint, 
sometimes,  but  not  often,  used. 

Figs.  34  and  35  illustrate  what  is  known  as  a  "split  *' 
joint,  the  groove  being  filled  with  compound  or  packing. 

Fig.  30  illustrates  a  bolted  '•machined"  joint.  This 
type  is  rather  expensive,  but  has  its  advantages. 

Fig.  37  illustrates  a  similar  joint,  but  the  parts  are 
secured  by  means  of  a  swing  bolt  (a  wing  nut  can  be  used. 

if  desired). 

Fig.  38  illustrates  what  is  known  as  a  " bolted-down ■ 
packed  joint." 

Fig.  39  illustrates  a  "  diving-bell "  lid.  and  is  used  for 
disconnecting  boxes,  where  the  lid  can  be  removed  quickly 

without  having  to  waste  time  undoing  a  number  of  bolts 
and  nuts. 

Compound. — It  was  not  until  paper-insulated  cables  were 
manufactured  that  much,  if  any.  attention  was  given  to  the 
filling  of  joint  boxes  with  compound. 

In  about  the  year  1900  trouble  in  this  respect  began  to 
show  itself ,  and-  it  was  then  that  cable  engineers  began  to 
look  around  to  find  means  of  overcoming  tin/  trouble. 

It  often  occurred  that  one  was  called  out  at  midnight,  or 
in  the  early  hours  of  the  morning,  to  locate  a  fault,  which 


Whilst  the  compound  is  melting,  the  box  must  be 
thoroughly  -warmed  all  over  with  a  blow  lamp.  This  part 
of  the  business  is  often  neglected,  sometimes  due  to 
impatience  on  the  part   of  the  jointer,  sometimes  for  other 

reasons. 

I  would  here  emphasise  the  fact  that  it  is  absolutely 
essential  that  the  whole  of  the  box  be  thoroughly  warmed 
before  being  filled. 

When  the  box  and  the  compound  are  quite  ready,  filling 
can  be  commenced. 

The  jointer  must  keep  the  blow  lamp  playing  all  over 
the  box  during  the  whole  of  the  time  of  the  filling,  so  that 
the  temperature  of  the  box  is  not  reduced.  The  compound 
must  be  poured  in  a  little  at  a  time  until  the  box  is  filled. 

The  box  can  then  be  left  to  cool;  when  cool,  and  con- 
traction has  taken  place,  it  can  be  topped  up. 

The  lids  of  all  boxes  which  have  to  be  filled  with  com- 
pound should  be  domed,  and  the  filling  holes  should  be 
placed  at  the  highest  point  of  the  dome. 

An  improvement  on  this  is  shown  at  fig.  40.  two  spoilt- 
being  cast  on  the  lid. 

In  order  to  overcome  the  formation  of  cavities  or  blow- 
holes in  the  compound  experienced  with  the  ordinary 
methods  employed  in  filling  boxes,  special  filling  funnels 
have  been  designed.  One  is  known  as  the  "  Dickenson 
Cover,"  and  another  the  "  Glover  Filling  Funnel." 

Finally,  I  would  emphasise  the  fact  that  if  the  ordinary 
method  of  filling  is  adopted,  it  must  on  no  account  be 
rushed.  It  is  a  business  which  requires  patience,  and 
sufficient  time  must  be  taken  to  do  the  job  properly. 


was  often  traced  to  moisture  having  crept  along  the  cable 
due  to  the  end  of  the  same  not  being  properly  sealed. 

In  those  days  fault.-  were  not  so  easily  located  as  they  are 
at  present,  ami  it  very  often  occurred  that  quite  a  long 
length  of  excavation  had  to  be  made  before  the  fault 
could  be  found. 

Not  only  was  there  the  inconvenience  of  getting  out  of  a 
warm  bed  at  midnight,  especially  if  it  happened  in  winter 
time  and  the  ground  was  covered  witli  snow,  or  perhaps  it 
was  raining  very  hard,  but  also  the  expense  of  pulling  up 
the  road  and  reinstating  it. 

In  the  first  place,  a  suitable  compound  should  be  used. 
By  suitable,  I  mean  one  which  is  suitable  for  the  voltage  at 
which  the  cable  is  working,  one  which  will  adhere  properly 
to  the  cast-inm  box.  and  one  which  is  suitable  for  the 
climate. 

The  actual  filling  of  the  box  with  compound  is  a  matter 
which  requires  very  careful  attention.  It  often  occurs  that 
insufficient  time  is  allowed  for  this  procedure  ;  this  is  a 
grave  mistake,  and  is  bound  to  be  discovered  sooner  or 
later. 

Care  should  be  taken  when  melting  the  compound  on  a 
fire  or  "devil"  in  a  bucket  to  melt  it  slowly,  and  as 
soon  as  it  begins  to  soften  around  the  edge  of  tlie  bucket. 
it  must  be  constantly  stirred  and  kept  on  the  move  by 
means  of  a  ladle  or  other  suitable  metal  article  which 
is  clean  and  near  to  hand.  A  wooden  stick  must  not  be 
used  until  all  the  lumps  are  thoroughly  melted.  Do  not 
et  it  boil. 


SOME     CONSIDERATIONS 

AFFECTING     THE     USE     OF     ELECTRICITY 

IN     AGRICULTURE. 

Oxe  of  the  most  unsatisfactory  features  of  the  past  two 
years  has  been  the  persistent  indications  that  British  farming, 
almost  alone  of  all  our  industries,  has  failed  to  respond  in 
anything  like  the  required  degree  to  the  urgent  call  for 
!  effort  to  meet  the  emergency  conditions  arising 
out  of  the  war. 

This  is  not  a  matter  for  surprise,  as  the  outbreak  of  war 
found  our  agricultural  industry  not  only  sadly  neglected,  in 
the  sense  that  it  does  not  appear  to  have  been  anybody's 
duty  to  provide  it  with  the  scientific  and  commercial  organ- 
isation which  is  essential  to  a  prosperous  industry,  but  also 
greatly  embarrassed  by  a  long  period  of  ruinous  competition 
to  which  it  was  condemned  for  political  rather  than  economic 
considerations.  The  seriousness  of  the  resulting  situation 
to  a  nation  at  war  can  scarcely  lie  over-estimated,  for  food  is 
an  essential  factor,  possibly  determining  the  issue  of  the 
conflict,  which  the  gigantic  scale  of  modern  operations 
appears  to  render  more  and  more  difficult  of  decision  on  the 
battlefield.  Thus  it  is  fair  to  rank  food  as  a  munition  of 
the  first  importance,  and  to  secure  at  all  costs  the  industry 
involved  in  its  production,  though — astonishing  as  it  may 
seem — this  view  of  the  matter  is  only  dimly  appreciated 
by  the  average  individual,  and  even  official  circles  have 
only  recently  translated  their  appreciation  into  decisive 
action. 

A  recent  article  in  the  Daily  Express  appealing  to  the 
then  Minister  of  Agriculture,  and  urging  him  "  to  assert 
himself  and  make  his  Ministry  a  reality,"  said: — "The 
problem  of  agriculture  is  the  problem  of  the  greater  part  of 
the  nation's  food.  It  should  be  dealt  with  as  a  whole,  and 
every  part  should  be  co-ordinated  to  the  other  parts.  All 
the  indications  to-day  are  in  the  direction  of  piecemeal 
compromises,  which  will  lead  us  nowhere  except  into  a 
position  full  of  the  gravest  peril." 

We  refer  to  this  subject  now,  as  on  previous  occasions, 
because  we  believe  that  the  successful  future  of  our  agri- 
cultural industry  is  intimately  bound  up  with  the  organised 
application  of  electricity  to  agricultural  uses  on  a  large 
scale,  and  that  if  the  problem  is  to  be  dealt  with  as  a  whole, 
as  it  obviously  should  be,  then  careful  consideration  must 
be  given  to  the  prospective  use  of  electricity  on  farms  in  all 
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those  areas  where  a  supply  of  electricity  can  be.  made  avail- 
able with  our  existing  resources. 

After  all,  farming,  in  common  with  every  other  industry 
employing  labour,  is  .more  or  less  an  engineering  problem, 
to  the  extent  that  labour-saving  machinery  may  be  adopted 
in  connection  with  it,  and  because  farm  power,  owing  to 
the  very  nature  of  its  employment,  is  more  than  ordinarily 
lialile  to  inefficient  production  and  wasteful  application 
under  average  conditions  of  use. 

To  put  the  matter  quite  frankly,  the  farming  industry,. 
in  comparison  with  other  leading  industries,  has,  as  regards 
the  methods  employed,  been  nearly  stationary  for  more  years 
than  most  of  lis  can  remember  :  and  it  is  not  easy  to 
account  for  this,  except  on  the  hypothesis  that  those 
interested  in  it  have  never  treated  it  seriously,  and  have, 
therefore,  lacked  the  necessary  enterprise  to  adapt  the 
practical  teachings  of  the  engineer  and  chemist  and  com- 
mercial organiser  to  their  own  line  of  business. 

It  is  well  to  note,  however,  that  farming  is  "  not  as  other 
industries."  and  factors  enter  into  its  successful  conduct 
which  differentiate  it  from  most  other  industries  which 
have  adopted  electrical  "methods,  and  frequently  fourjil  it 
profitable  at  the  same  time  to  modify  their  processes  and  ideas. 

These  matters  have  been  discussed  by  various  writers,  and 
Dr.  Russell*  points  out  a  fundamental  distinction — namely, 
that,  except  in  rare  cases,  the  farmer  does  not  grow  for 
contracts,  but  always  for  "stock"  ;  the  manufacturer  knows 
exactly  what  he  will  be  paid,  as  a  rule,  and,  therefore,  what 
he  can  afford  to  spend  and  how  far  he  can  go  in  introducing 
new  methods.  The  farmer  cannot  do  this  ;  he  cannot  be 
Certain  either  of  his  crops  or  what  price  he  will  get  for 
them,  and  he  lays  out  money  on  a  crop  which  will  not  be 
sold  for  15  months. 

While  we  think  that  Dr.  Russell  has  underestimated 
the  speculative  risk  attaching  to  ordinary  manufacturing 
operations,  it  is  a  fact  that  the  weather  introduces  an  unusual 
risk  in  the  case  of  farming,  interfering  with  labour  at  times, 
and  at  others  seriously  influencing  growth  and  ingathering. 

On  the  question  of  farm  labour,  Mr.  Wibberleyt  argues 
that,  judged  from  an  efficiency  standpoint,  the  rate  of  wages 
is  actually  higher  on  the  land  than  off  it  ;  the  men  must  be 
paid  on  the  farm  whether  they  are  performing  effective 
work  or  not,  and  practically  all  the  tillage  operations  are 
crushed  into  about  a  ten- week  period  in  the  autumn, 
instead  of  having  an  even  labour  distribution  throughout 
the  year,  unaffected  by  weather  conditions.  We  may  add 
that  Mr.  Wibberley  goes  on  to  urge  the  adoption  of  a  system 
of  ••  continuous  cropping."  which  is  described  as  an  attempt 
to  farm  on  factory  lines,  i.e.,  to  spread  out  tillage  operations 
over  the  greater  part  of  the  year,  an  arrangement  which 
would  obviously  tend  to  more  efficient  use  of  machinery 
and  labour.  Au  article  in  our  American  contemporary  Tin 
Central  Station,  some  months  ago,  referred  to  the  "  factory 
idea  "  in  farming,  pointing  out  that  the  real  secret  of  the 
transformation  is  electricity,  which  is  saving  farm  life  from 
its  monotonous  drudgery.  The  transmission  line  gives  the 
farmer  an  independence  of  action  which  he  has  not  had 
before.  Far-seeing  owners  of  large  interests,  it  says,  realise 
that  the  farms  of  the  United  States,  conducted  on  business 
lines,  are  assuming  the  character  of  conservative  business 
propositions  through  the  agency  of  central  station  power  : 
further,  the  central  station  managers  are  urged  to  remember 
this  fact — and  this  admonition  should  be  noted  with  interest 
in  this  country.  Looking  at  the  problem  of  maximum 
production  of  food  purely  from  the  abstract  point  of  view, 
it  is  evident  that  the  farming  industry,  in  common  with 
others,  can  with  advantage  modify  existing  methods, 
particularly  if  the  full  benefit  of  engineering  developments 
is  to  be  secured. 

Farming  on  a  scale  consonant  with  engineering  ideas  of 
efficiency  and  labour  economy  is  clearly  not  easy  of  accom- 
plishment in  a  country  where  farms  and  fields  are,  for  the 
most  part,  comparatively  small  in  extent,  and  where,  more- 
over, the  situation  is  complicated  by  the  numerous  tenant 
farmers. 

However,  it  will  lie  admitted  that  from  an  engineering, 
and  especially  an  electrical,  point  of  view,  20  100-acre  farms 
can  be  dealt  with  with  greater  success  as  a  single  unit  than 

*  Pres.  Address.  Agricultural  Section.  B.  \..  1916. 
t  T.  Wibberley  on  "  War-Time  Farming," 


if  treated  separately,  and  if,  as  would  seem  a  logical  possi- 
bility of  the  future,  larger  commercial  and  financial 
interests  are  involved  in  home  production  of  food,  it  can 
scarcely  be  doubted  that  the  engineering  side  of  farming, 
and  any  reorganisation  of  method  necessitated  in  itsdevelop- 
meiit,  will  be  regarded  as  essential  to  success. 

That  the  ideas  outlined  above  are  by  no  means  Utopian, 
is  shown  by  a  recent  American  venture  described  in  the 
Scientific  American,  under  the  title  "  How  Wall  Streel  Tills 
the  Soil."* 

In  this  case  a  large  New  York  City  farming  company  has 
reclaimed  and  cultivated  a  marsh,  now  known  as  <>ak 
Orchard  Farm,  covering  apparently  about  20  sq.  miles. 
which  is  employed  in  general  farming  on  modern  industrial 
lino. 

To  quote  the  article.  "  Corporation  ideals,  corporation 
methods  of  handling  employes,  machinery,  costs  manufac- 
tures and  sales,  and  corporation  efficiencies — all  these  arc 
being  applied  to  the  tilling  of  the  soil.  .  .  .  Capital  is 
growing  things  in  the  ground — after  the  fashion  of  her  own 
successful  experience  in  other  lines."  The  conversion  of 
the  swamp  was  an  engineering  achievement,  a  wide  drainage 
canal  being  dredged  down  the  valley  with  100  miles  of 
lateral  ditches  ;  the  company  drained,  cleared,  ploughed, 
harrowed,  sowed;  and  harvested  certain  areas  within 
12  months. 

Practically  nothing  but  oil  tractors,  ploughs,  and  culti- 
vators are  employed  :  miles  of  telephone  wires  connect  the 
various  quarters,  while  the  villages,  silos,  canneries,  and 
packing  plants  employ  both  electric  light  and  power.  It  will 
lie  conceded  that  farming  in  this  case  is  rapidly  becoming  a 
manufacturing  business  ;  an  unusual  amount  of  machinery 
is  employed,  and  this  appeals  to  the  interest  of  the  em- 
ployes who  learn  something  else  but  baud  labour.  If  the 
farm  can  be  made  to  offer  an  adequate  return  on  capital, 
when  conducted  on  industrial  lines,  what  sound  reasons 
are  there  for  neglecting  intensive  farming  ? 

The  Editor  of  Farm.  Stock  and  Home,  in  voicing  advanced 
American  opinion,  says  "  we  are  faced  with  the  necessity  of 
choosing  between  co-operative  effort  on  the  one  hand  and 
corporate  farming  on  the  other,  at  least  along  many  lines. 
The  economic  tendencies  are,  of  course,  all  in  the  direction 
of  larger  units  of  operation." 

It  is  safe  to  assume  that  the  fuller  realisation  of  our  own 
recently-awakened  national  aspirations  in  the  matter  of  food 
production  will  sooner  or  later  result  in  similar  develop- 
ments in  this  country,  and  it  is  up  to  us  to  ensure  that  such 
development  shall  be  "all-electric"  wherever  possible. 
This  ideal,  however,  will  not  be  achieved  unless  our  elec- 
trical supply  authorities  adopt  a  more  enlightened  attitude 
than  they  have  done  in  the  past  in  regard  to  agricultural 
electricity  supply  :  the  knowledge  that,  for  instance,  an 
organisation  existed  with  the  sole  object  of  promoting  the 
commercial  use  of  electricity  on  the  farm,  would  encourage 
engineers,  agriculturalists,  manufacturers  of  plant,  and  others 
interested  in  this  many-sided  question,  to  arrive  at  an 
understanding,  and  to  scheme  for  some  definite  and 
tangible  result. 

American  views  on  this  subject  are,  of  course,  well  known. 
but  we  may  quote  the  view  of  the  Journal  of  Electricity, 
Power  ami  Gas,  that  the  future  of  agricultural  power,  par- 
ticularly in  the  Western  States  of  America,  where  electric 
power  is  available  in  most  agricultural  regions,  is  dependent 
upon  the  development  of  electric  tractors  and  farm  imple- 
ments. Electric  motors  are  practically  foolproof,  and 
require  little  or  no  attention  j  electric  pumping  has  largely 
displaced  gas-engine  pumping  :  electric-driven  saw>.  feed 
grinders,  ensilage  cutters,  hoists,  threshers,  shredders. 
buskers  and  shellers  are  in  daily  use.  The  farmer's  wife 
cooks,  sweeps,  irons,  churns  and  performs  many  other  house- 
hold duties  with  electricity.  The  one  thing  needed  to  com- 
plete the  electrical  equipment  of  the  farm,  and  relegate  the 
horse  to  a  well-earned  rest,  is  an  electric  plough,  low  in 
first  cost,  easy  to  handle,  of  large  overload  capacity  and 
rugged  in  construction.  A  great  reward  awaits  the  designer 
who  surmounts  the  difficulty.  Such  a  device,  our  contem- 
porary says,  would  meet  with  a  large  sale,  and  would  be 
a  most  desirable  load  for  central  stations.  Electric 
farming  will  be  one  of  the  most  important  factors 
*  Article  by  J.  R.  Colter,  August  19th,  1910. 
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in  promoting  the  back-to-the-farm  movement,  uponwhose 
success  the  material  prosperity  of  the  country  depends. 

It  will  be  noted  that  this  contemporary  does  not  refer  to 
bbfi  future  development  of  electro-culture  in  farming;  the 
careful  investigation  of  the  subject*  which  is  being  carried 
nut  in  this  country,  however,  and  the  promising  result-  so 
far  obtained,  justify  the  inclusion  of  electro-culture  of  crops 
as  one  of  tbe  most  important  prospective  electrical  develop- 
ments in  farming  in  this  country,  from  the  agriculturalists' 
point  of  view.  It  is,  for  instance,  known  that  beyond  a 
certain  stage  the  increased  use  of  fertiliser  docs  not  yield  a 
material  increase  in  crop  :  the  latter  reaches  a  limit  of 
growth  under  the  conditions  existing,  and  for  the  extra 
fertiliser  to  take  effect,  the  limiting  factor  has  to  be 
removed.  This  stage  is  reached  by  the  agriculturalist 
operating  through  the  soil  ;  but  plant  growth  is  dependent 
on  both  material  and  on  radiant  energy  of  the  sun,  the 
material  being  largely  obtained  from  the  air,  and  it  is  here 
that  electro-culture  may  come  to  the  aid  of  the  older  method, 
and  possibly  help  to  raise  the  limit  referred  to  ahove.  It 
may  be  noted  here  that  the  Royal  Horticultural  Society,  in 
co-operation  with  the  Board  of  Agriculture  and  the  Imperial 
College  of  Science,  is  conducting  an  extended  field  trial  of 
the  effect  of  electricity  on  plant  growth  ■.  investigations  of  a 
more  or  less  scientific  nature  have  been  numerous  in  the 
past,  and  we  believe  a  comparatively  large  scale  trial  of  the 
method  011  commercial  lines  is  contemplated  in  the  West  of 
England  at  the  present  time. 

It  is  to  be  hoped  that  sufficiently  good  results  may  lie 
obtained  in  the  near  future  to  convince  even  our  scientific 
agricultural  experts— who,  generally  speaking,  have  shown 
a  marked  indifference  to  electro-cultural  developments — 
and  even  to  modify  the  advice  tendered  by  Mr.  Hiddletont 
recently  to  "  speed  the  plough  "  as  a  means  of  increasing 
our  home-grown  supplies  of  food. 

The  employment  of  electro-culture  promises  a  much  less 
laborious  and  less  costly  method  of  increasing  crop  pro- 
duction than  ploughing  new  land,  if  the  results  can  be 
satisfactorily  established. 

To  summarise  the  position,  we  have  in  electricity  an 
agent  which  provides  the  following  advantages  in  use  : — 

Farm  Lighting. — It  is  hygienic,  free  from  fire  risk,  and  from 
contaminating-  properties,  extremely  flexible  in  application,  and 
always  immediately  available. 

Farm  Domestic  Uses. — The  numerous  small  power  and  heating 
applications  make  it  an  ideal  labour  saver  and  the  only  economic 
means  to  avoid  drudgery. 

Farm  Power. — It  is  the  ideal  power  for  the  farm,  using  simple, 
robust,  and  relatively  cheap  apparatus  specially  adapted  to  unskilled 


battery  equipment  can  be  utilised  for  temporary  lighting  and  small 
power  applications  in  an  emergency. 

F.U  ctro-euUure.-  Previously  referred  to  ;  may  ultimately  provide 
the  farmer  with  a  means  of  increasing  his  output  beyond  the  limits 
commercially  possible  to-day.  and  at  relatively  low  cost. 

No  other  form  of  energy  is  capable  of  such  a  diversity 
of  useful  applications,  is  so  economical  in  use  and  cheap 
in  cost,  or  has  such  excellent  prospect  of  becoming  still 
cheaper.  Moreover,  no  branch  of  science  shows  greater 
promise  of  increasing  utility  to  mankind  in  the  future. 
And,  surely,  it  requires  but  little  imagination  to  assume 
that  in  the  greater  scheme  of  organised  agriculture  in  the 
future,  electricity  must,  if  tin-  position  is  properly  n/i/>n'- 
ciafed,  play  a  prominent, and  probably  an  indispensable  part. 
Needless  to  add,  this  appreciation  will  not  come  about  with- 
out organised  effort  on  the  part  of  electrical  engineers  in  the 
first  instance. 

f  To  l>e  continued. ) 


THE     ERITH-RILEY     STOKER. 

The  universal  adoption  of  turbo-generators  has  enormously  reduced 
the  space  required  for  the  generation  of  electrical  power,  particu- 
larly in   large  central    stations   employing   large-unit    generators. 


Tcyeres.  Ash  Pushers.  Sc;  Erith-Rtley  Stokef 

labour  ;  it  is  ah\ays  available  at  any  moment  ;  is  flexible  in 
application,  and  in  the  case  of  central  station  supply,  increased 
demands  can  be  easily  arranged  for  and  met. 

Transport. — The  simplicity,  rugged  construction,  and  cheap 
operating  cost  of  the  electric  vehicle  will  ultimately  lead  to  its 
adoption  for  certain  classes  of  farm  transport.  The  electric  vehicle 
has  a  low  fire  risk,   can   be   driven   by   unskilled   labour,  and  its 

*  See  Electrical  Review,  Oct.  27th  and  Nov.  3rd,  1910. 
t  Board  of  Agriculture  Report  on  O-erraau  Agriculture. 


Diagrammatic  Section  of  Erith-Riley  Stoker. 

The  inevitable  result  has  been  the  development  of  large-unit 
boilers,  to  give  high  duty  in  minimum  space. 
This,  in  turn,  has  led  to  rapid  developments  in  mechanical 
stokers,  which  are  naturally  essential  for 
large  boilers ;  for  instance,  it  would  be 
utterly  impracticable  to  fire  by  hand  labour 
a  boiler  that  burns  five  tons  of  coal  hourly, 
which  is  below  the  limit  already  reached  in 
practice'. 

Mechanical  stoking  and  mechanical  draught 
is  also  essential  for  smokeless  and  economical 
combustion  at  varying  loads,  even  on  small 
and  medium  sizes  of  boilers  ;  and  the  ideal 
system  for  large  power  plants  involves  con- 
tinuous mechanical  handling  of  coal  to  the 
stokers  and  continuous  discharge  of  the  in- 
combustible ash. 

The  Erith-Riley  stoker,  as  adopted 
for  central  stations  at  Manchester. 
Rotherham,  Hull.  Edinburgh,  Hartlepool. 
Luton.  Worcester,  Fulham,  &c.,  is  the  latest 
development  of  the  Erith  grateless  underfeed 
stoker :  it  gives  identical  combustion,  plus 
continuous  cleaning  :  and  it  is  this  fully- 
automatic  working  at  all  loads  which  accounts 
for  its  extremely  simple  construction,  all  de- 
vices for  intermittent  manual  operation  being 
absent. 

As  our  illustrations  show,  it  is  of  unlimited 
unit  capacity,  being  composed  of  any  number 
of  retort-units. 

In  all  sizes,  the  furnace  is  entirely  archless 

and  undivided,  even  for  boilers  with  furnaces 

80  ft.  wide.     This  most  desirable  feature  is  only  possible   with 

entirely  underfeed  combustion  and  continuous  automatic  cleaning. 

Just  as  in  the  Erith  stoker  introduced  in  1900.  the  coal  is 
mechanically  fed  into  each  trough  or  retort  by  slow-moving  rams  : 
the  coal  spreads  along  the  retorts,  and  rises  upwards  and  rear- 
wards over  the  tuyeres  at  the  sides  •  of  the  retorts.  Air  for 
combustion  is  positively  supplied  by  fans  into  the  closed  ashpit 
or  air  chamber  on  the  underside  of  the  grateless  stoker,  and  enters 
the  furnace  exclusively  through  the  tuyeres,  which  distribute  it 
equally  over  the  entire  zone  of  active  combustion,  whatever  the 
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number  of  retorts  used  per  stoker.  The  whole  area  of  the  retorts 
and  tuyeres  is  thus  devoted  to  active  combustion  :  the  fuel  is 
always  in  three  layers,  viz.,  (11  unburnt  coal  in  the  troughs 
or  retorts :  above  this  (2)  is  the  oolong  zone,  covering  a 
layer  of  ignited  fuel  extending  over  the  full  area,  this  coking 
zone  involving  only  moderate  temperature.  Above  the  coking 
zone,  but  not  in  contact  with  metal,  is  (3)  the  upper  layer 
of  incandescent  fire  into  which  the  fuel  is  constantly  raised 
after  coking  ;  and  thus  combustion  is  smokelessly  completed 
with  a;  very  high  final  temperature,  and  this  incandescent  fire 
radiates  direct  to  the  boiler  tubes.  A  thick  bed  of  fire  being 
carried,  the  upper  layer  forms  its  own  combustion  arch,  so  that  all 
occasion  for  coking  arches  is  absent,  and  thus  all  partition  walls 
and  perishable  firebrick  arches  are  useless.  In  this  way  it  has 
always  been  practicable  to  get  as  smokeless  and  efficient  com- 
bustion in  the  water-lined  furnaces  of  internally-fired  boilers  as  in 
any  brick-crowned  furnace,  or  with  any  water-tube  furnace 
setting  ;  but  by  adding  to  these  well-known  features  of  the  Erith 
grateless  stoker  the  continuous  discharge  of  ash  under  the  Riley 
patents,  unlimited  unit  capacity  and  completely  automatic  working 
is  attained  by  the  Erith-Riley  stoker. 

In  all  previous  underfeed  stokers  the  tuyeres  were  stationary  and 
the  cleaning  intermittent,  involving  complicated  mechanism  as 
well  as  severe  manual  labour  at  the  cleaning  intervals  ;  and,  for  the 
same  reason,  the  length  of  the  retorts  had  to  be  restricted  to  suit 
hand-poking  for  clinkers,  with  a  corresponding  limitation  of 
tuyere  capacity,  and  of  the  duty  per  retort. 

In  order  to  get  sufficient  coal-burning  capacity  for  high-duty 
compact  boilers,  this  limitation  led  to  the  development  of  double- 
ended  boilers  with  an  underfeed  stoker  at  each  end.  thereby  doubling 
the  stoker  cost.  But.  for  many  reasons,  double-ended  boilers  are 
highly  inconvenient,  and  they  are  never  likely  to  become  popular. 


furnace  area  to  be  fully  utilised,  and  makes    it  prai 
tain  the  highest  temperature  of  combustion. 

No  grates  being  used,  riddlinge  are  eliminated,  and  the  positive 
fan  draught  allows  the  greatest  range  in  fuels,  both  as  regards 
sizr.  h.-at  value,  volatile  constituents,  and  ash  contents  ;  hot  Bemi- 
bituminous  coals,  such  as  Welsh,  give  excellent  results,  bei 
hat  zone  of  combustion  is  not  in  contact  with  metal,  ! 
the  middle  layer  or  coking  zone  ;  while  either  clean  or  dirty 
bituminous  coals  are  smokelessly  burnt. 

A  very  valuable  feature  is  the  provision  for  instantly  adjusting 
the  travel  of  the  moving  tuyeres  within  a  wide  range,  so  as  to  suit 
different  classes  of  coals.  In  the  same  way.  any  individual  row  of 
tuyeres  can  be  given  a  long  stroke,  independently  of  the  others,  so 
that  its  ash-pusher  will  discharge  any  exceptionally  large  clinker 
that  may  form  ;  the  adjustment  is  external,  and  the  action  is  fully 
mechanical,  avoiding  occasion  for  hand-poking. 

The  Erith-Riley  stoker  is  equally  adapted  to  all  makes  of  water- 
tube  boilers,  and  is  constructed  in  England  by  Erith's  Engineering 
Co.,  Ltd.,  London  ;  in  France,  by  Erith  Leroy  et  Cie..  Paris  ;  and  in 
America,  by  the  Sanford  Riley  Stoker  Co.,  Ltd.,  of  Worcesti        -I 


THE  AUSTRALIAN  COAL  TROUBLE  AND 
ITS  EFFECTS. 


The  Australian  newspapers  for  the  end  of  November,  which 
are  just  to  hand,  contain  a  good  deal  of  information  relating 
to    the    experiences   of  electric   supply  authorities   and    their 
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Ekith-Rilky  Stoker  Installation  :  bacb  boilbe  supplies  a  SJOOO-kw,  load, 


With  the  Erith-Riley  stoker,  however,  there  is  no  occasion  for 
double-ended  boilers,  as  the  patented  feature  of  reciprocating 
tuyeres  keeps  the  fires  continuously  sliced,  and  the  incombustible 
ash  is  continuously  discharged  at  all  duties,  and  thus  all  inter- 
mittent manual  operations  are  avoided,  simplifying  the  mechanism, 
eliminating  the  severe  manual  labour  of  dumping  ash  and  poking 
down  clinkers  ;  and,  further,  making  it  easy  to  increase  the 
unit  capacity  by  extending  the  length  of  retorts  and  adding 
more  tuyeres,  and  thereby  extending  the  active  combustion 
area. 

The  unitary  construction  not  only  assures  archless  furnaces 
without  limitation  of  furnace  width,  but  makes  it  very  easy  to 
assemble  all  sizes  of  stokers  ;  thus  one  IS  retort  stoker  is  merely 
two  9-retort  stokers  (or  three  6-xetbrt  stokers)  assembled  together 
instead  of  separately. 

The  positive  supply  of  air  by  a  fan.  diagrammatic-ally  shown  in 
the  section  of  the  furnace,  together  with  the  entirely  underfeed 
combustion  and  continuous  cleaning,  ensures  the  g  reatest  flexibility, 
both  air  and  coal  responding  to  varying  loads. 

In  this  way.  it  becomes  entirely  practicable  to  eliminate  banked 
fires,  and  thereby  to  save  much  fuel  as  well  as  extra  boilers  :  when 
the  peak  load  comes  on,  the  stoker  and  fan  are  speeded  up,  and 
high  rates  of  combustion  are  very  rapidly  attained,  owing  to  the 
very  large  area  of  active  combustion  and  the  direct  radiation  from 
a  hot  fire  to  boiler  tubes. 

The  absence  of  brick  arches  or  partition  walls  enables  the  whole 


consumers  consequent  upon  the  coal  trouble.  Restrictions  on 
gas  and  electric  light  and  power  consumption  were  made  at 
Melbourne,  Sydney.  Ballarat,  &c.  The  Electric  Light  and 
1'ower  Board,  which  was  set  up  under  an  Emergency  Act, 
handled  the  matter.    One  paper  says  : — 

"  Immediately  the  orders  were  issued  denning  the  indus- 
tries and  factories  to  which  electric  current  is  to  be  supplied 
the  several  electric  supply  companies  concerned  set  about 
cutting  off  electricity  from  those  not  included  in  the  terms 
of  the  regulations.  No  notifications  are  being  issued  to  con- 
sumers, the  practice  in  operation  being  simply  that  the  officers 
of  the  companies  visit  the  consumers'  premises  and  cut  off 
the  fuses.  The  completion  of  the  full  round  of  consumers  to 
be  deprived  of  their  current  is  expected  by  the  heads  of  the 
companies  to  take  considerable  time.  In  this  connection  they 
wish  to  point  out  emphatically  that  the  onus  of  discontinuing 
the  use  of  electricity  is  thrown  absolutely  on  the  consumers. 
The  companies  will  accept  no  responsibility  if  electricity  is 
used  in  contravention  of  the  regulations  Di  private 
rent  is,   however,  being   facilitated  as   a  e   of   the 

meeting  of  representatives  of  electrical  supply  companies, 
when  a  list  of  factories  was  drawn  up  and  classified  according 
to  national  utility,  and  the  decision  was  reached  to  act  uni- 
formly when  the  regulations  were  issued." 

Another  paper  says  that  in  view7  of  the  space  available  in 
big  refrigerating  chainbeis,  the  Electric  Light  &  Power  Board 
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decided  that  the  smaller  butcher  and  other  shops  utilising 
public  supplv  of  electric  power  would  be  deprived  of  current 
at  noon  on  Saturday.  From  the  previous  Wednesday  until 
then  about  WO  places  with  small  installations  had  an  oppor- 
tunity to  secure  space  for  their  goods  in  the  refrigerating 
rooms  of  the  City  Municipal  Cold  Storage  and  other  such 
buildings  The  Board  sat  daily  to  hear  applications.  An 
application  was  made  by  one  man  for  power  to  crush  10  tons 
of  wolfram,  which  was  eventuallj  to  go  to  the  British  Gov- 
ernment On  condition  that  the  wolfram  was  dispatched 
from  Australia  through  Dalgety  &  Co.  (British  Government 
buyers)  the  power  was  granted.     ,_,,,_  ,  - 

\  telegram  was  received  from  the  Federal  treasurer  asttng 
thai  a  certain  contractor  rnighl  be  given  electric  power  to 
help  in  the  manufacture  of  a  secret  ink  which  is  used  tor 
paper  money.    Tins  was  granted. 

\  somewhat  similar  application  from  the  Comtrjonwealtn 
Bank— for  power  to  operate  a  paper-money  destroying 
machine— was  allowed.  . 

On  November  '29th,  14  persons  were  proceeded  against  on 
information  that  thev  had  suffered  electricity  generated  by 
the  Sydney  Municipal  Council  to  be  consumed.  One  01  the 
cases  was  'dismissed,  and  in  the  remaining  13  instances  tines 
ranging  from  £1,  with  6s.  costs,  up  to  £5,  with  6s.  costs, 
were  inflicted      Mr.  Waldron,  the  City  Solicitor,   prosecuted. 

The  Magistrate  (Mr.  Macfarlane)  said  that  be  did  not  in- 
tend to  impose  heavy  penalties  in  the  cases  before  him,  as  he 
boiied  that  the  prosecutions  would  act  as  a  warning  to  other 
people.  In  the  event  of  further  breaches  of  the  Act  be  would 
impose  the  full  penalty  ol  £500.  . 

George  Crowley,  Wright's  Road,  Drummoyne,  bad  electric 
light  in  the  hall  and  stairway,  and  also  in  the  billiard-room, 
on  November  23rd.  He  pleaded  guilty,  and  was  lined  £3, 
with  6s.  costs.  ..  . 

Dr  Keith  Smith  said  that  he  had  burnt  electric  light  in 
the  hall  and  surgery  of  his  residence  at  7.  Duke  Street,  Kens- 
ington for  the  purpose  of  examining  a  patient  who  bad  come 
in  with  an  injured  arm.  A  fine  oi  £2,  with  6s.  costs,  was 
imposed.  , 

Dr  N  H  Bridge  pleaded  ignorance,  as  he  had  been  too 
busy   to   read   the   newspapers.     He   was   fined    £i.  with   6s. 

One  electric  light  and  power  company  which  bad  taken 
special  precautions  to  protect  itself  against  strikes,  and  had 
stored  coal  sufficient  for  three  months'  supply,  protested 
against  its  coal  being  taken  by  the  Government.  The  direc- 
tors had  no  objection  to  it  being  taken  for  the  use.  of  trans- 
ports munition  works.  &c,  but  they  emphatically  objected 
to  coal  being  taken  from  them  in  order  to  maintain  other 
undertakings  which  had  not  the  foresight  to  conserve  a 
reserve  supply. 

The  strike 'was  settled  on  November  30th,  and  concessions 
were  immediately  made  respecting  supply  of  gas  and  elec- 
tricity  to  factories  engaged  on    war  work. 


CORRESPONDENCE. 


Letters  received  hi/  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  ran  be  published 
■unless  we  hare  the  writer's  name  and  address  in  our  possession. 


ably  does  his  best  to  follow  Mr.  Marks's  example  and  get  out 
of  station  work  altogether,  while  if  he  is  of  a  more  mediocre 
type  he  soon  becomes  apathetic,  and  degenerates  into  little 
better  than  a  "  passenger,"  wbiling  away  the  laggard  hours 
of  his  shift  in  the  office  chair,  with  his  feet  on  the  table,  or 
varyirfg  the  tedium  bv  occasional  more  or  less  aimless  walks 
round  the  station.  There  are.  of  course,  bright  exceptions 
who  by  sheer  force  of  personality  rise  above  their  present- 
day  circumstances,  and  do  succeed  in  making  their  position 
one  of  importance,  but  they  are  rare,  and  their  capabilities 
are  not  at  present  realised  to  the  full  in  central-station  em- 
ployment. ,  -     ,     i 

Under  the  conditions  in  vogue  at  the  present  tune,  instead 
of  the  steam-raising  plant  being  operated  under  expert  tech- 
nical supervision,  which  is  of  the  highest  importance  to  secure 
efficiency,  it  is  left  almost  entirely  to  semi-skilled  men  who 
in  general,  however  willing  and  hard-working  they  may  be, 
lack  both  the  skill  and  the  capacity  to  understand  the  prob- 
lems presented  bv  what  is,  in  reality,  a  rather  delicate 
chemical  operation.  -  In  the  result,  large  quantities  of  coal 
are  wasted  winch  could,  and  should,  lie  saved.  We  are  led 
to  the  conclusion,  then,  that  in  the  large  power  stations  of 
the  future  the  shift  engineers  must  be  primarily  steam-raising 
experts,  and  only  .secondarily  electrical  men;  the  "  glorified 
switchboard  attendant"  type  finding  his  level  in  the  sub- 
station  and   mains  departments. 

As  for  the  contention  that  supply  authorities  cannot  afford 
high  salaries  to  such  men.  1  think  this  is  baseless.  On  a 
reasonable  estimate.  5  per  cent,  of  the  coal  now^  used  could 
be  saved  by  the  change  I  have  indicated:  therefore  in  a 
moderately  'large  station  burning,  say.  £2,000  worth  of  coal 
weekly  there  would  be  a  saving  of  £100  every  week  to  pay 
increased  salaries  out  of,  which  would  leave  a  handsome 
surplus  to  the  undertaking.  • 

In  order  to  avoid  personal  applications  ol  these  strictures 
on  shift  engineers,  I  hide  my  identity  behind  the  pseudonym 

Ex=Shiftv. 


The  Position  of  the  Shift  Engineer  After  the  War. 

Mr  John  Marks's  interesting  article  ventilates  a  very  im- 
portant subject,  and  will  interest  a  wide  circle  of  readers. 
There  is  no  doubt  that,  in  the.  near  future,  a  very  consider- 
able change  in  the  status  and  responsibilities  of  shift  engi- 
neers will  take  place;  this  may.  as  Mr.  Marks  believes,  be 
in  the  direction  of  a  gradual  degradation,  or  it  may.  as  t 
hope  take  the  form  of  a  very  notable  improvement.  Broadly 
speaking  there  arc  two  possibilities:  either  the  present  era 
of  isolated  plants,  usually  small  and  circumscribed  by  muni 
eipal  boundaries  and  municipal  jealousies,  may  continue  in 
which  case  Mr.  Marks's  expectation  will  certainly  be  fulfilled; 
or  else  the  numerous  petty  generating  stations  of  the  present 
time  will  be  superseded  by  really  large  centralised  plants 
which  will  require  an  entirely  different  and  unproved  type  ot 
shift  engineer. 

Let  us  consider  the  duties  of  a  present-day  shift  engii r. 

In  the  great  majority  of  cases  the  principal  scene  ol  his 
activities  is  the  engine-room,  an  uncertain  amount  of  cursory 
attention  being  given  to  the  boiler-bouse.  Now,  up-to-date 
engine-room  plant  is  very  reliable,  its  efficiency  depends 
chiefly  upon  its  design  and  lay-out,  and  is  only  to  a  very 
small'  extent  susceptible  to  improvement  at  the  hands  ot  the 
running  staff;  while  the  boiler-house  plant  demands  very 
much  more  than  cursory  attention  if  high  efficiencies  are 
expected.  In  these  circumstances,  the  shift  engineer  feels 
that  be  is  ineffective,  and  is  often  conscious,  not  only  that 
the  engine  room  offers  him  but  little  scope,  but  that  his  train- 
ing which  has  frequently  been  confined  to  engine-room  work- 
in"  and  often  even,  to  switchboard  or  sub-station  operation, 
has' not  qualified  him  successfully  to  attempt  improvement  in 
the  methods  of  the  firemen.  Generally,  one  ol  two  conse 
quenoes  ensues:  if  he  is  a  good  man,  and  ambitious,  he  prob- 


Women  Tramway  Drivers  at  Keighley. 

f  notice  in  your  issue  of  January  12th  an  item  with  refer- 
ence to  women  drivers,  under  the  heading  of  Keighley  in 
which  you  state  that  the  Corporation  has  decided  to  abandon 
its  experiments  of  employing  women  drivers  on  electric  cars. 
I  should  like  to  repudiate  this  statement,  as  neither  the  Tram- 
ways Committee  nor  the  Corporation  have  arrived  at  any 
such  conclusion.  I  understand  that  something  of  the  sort 
api  eared  in  the  Yorkshire  Observer,  but  it  was  put  in  by 
some  unauthorised  person.  In  fact,  we  have  an  idea  that 
tie  Amalgamated  Society  of  Tramway  and  Vehicle  Workers 
was  responsible  for  it. 

The  real  position  is  that  very  severe  weather  set  in  about 
the  time  when  we  started  training  women  for  driving  work, 
and  we  were  unable  to  equip  them  with  suitable  clothing  to 
continue  under  such  bad  weather  conditions.  As  far  as  the 
Corporation  are  concerned,  the  matter  is  now  postponed  until 
the  severe  weather  lias  abated  somewhat,  and  proper  gar- 
ments can  be  provided. 

Harry  Webber. 
Rorough  Electrical  Engineei   i    Tramte'ays  Manager. 

January   15th,   1017. 

City  and  Guilds  Examinations. 

We  noticed  your  comments  on  our  letter  in  your  issue  of 
5th  inst  .  and  hope  you  will  allow  us  to  reply  thereto.  We 
have  purposely  delayed  this  reply  so  as  to  be  able  to  deal 
at  the  same  time  with  any  remarks  that  might  emanate  from 
your  readers.  But,  in  spite  of  the  importance  of  the  matter 
none  of  the  many  teachers  and  others  who  are  concerned 
with  it  have  bad  the  energy  to  write  a  line,  either  m  support 
or  disapproval  of  our  views. 

When  we  stated  that  electrical  installation  work  was  the 
fundamental  electrical  engineering  subject,  we  meant,  ot 
course  as  regards  the  whole  group  of  applied  electrical  subjects 
dealt  with  in  a  technical  college.  Consequently,  what  you 
sav  about  manufacture  has  nothing  at  all  to  do  with  our 
topic,  for  manufacturing  is  not  taught  in  technical  colleges. 
Your  variation  of  our  military  metaphor  amounts  to  saying 
that  the  electrical  officers  do  all  the  real  fighting  work  of 
spreading  the  applications  of  electricity.  With  this,  oi  course, 
we  don't  agree. 

\s  regards  the  construction  we  have  put  on  the  various 
percentage  results  quoted,  we  were  quite  prepared  to  hnd 
you  disagreed,  but  we  should  have  liked  to  know  exactly  how 
you  interpreted  them. 

"   Lastly    you  do  not  sav  whether  you  agree  or  disagree  with 
our  main  contention,  that  the  subject  of  electrical  installation 
work  is  grossly  neglected  at  our  institutes  and  polytechnics. 
A.    P.   Lundberg  &  Sons. 
London.   N..  January   Wh,   1917. 

[It  seems  clear  that  we  arc  to  some  extent  at  cross  purposes 
with  our  correspondents;  apparently,  while  we  are  thinking 
of  the  electrical  engineering  industries  as  a  whole,  and  the 
objects  and  methods  of  technical  training  in  connection  there- 
with, thev  are  discussing  a  part  of  the  subject  only  the  dis- 
tinction between  the  respective  functions  of  the  technical  col- 
lege and  the  trade  school  comes  into  the  question,   which  is 
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complicated  by  the  fact  that  some  iustitutions  combine  both 
functions,  inclining  to  the  former  in  the  day-time  and  to  the 
1  tt.  r  in  ths  evjnmg  and  the  cognate  division  bdrwsen  tech- 
nical training  in  the  broader  sense  and  manual  training  or 
handicraft  instruction  is  also  involved.  We  agree  that  elec- 
trical manufacturing  as  a  handicraft  is  not,  and  cannot  be, 
taught  in  technical  colleges,  but  we  maintain  that  the  train- 
ing given  in  such  colleges  is  directed  mainly  to  the  production 
of  men  qualified  to  take  part  in  the  design,  manufacture,  and 
erection  of  electrical  plant  of  every  description.  On  the  other 
hand,  in  the  trade  school  the  actual  manipulation  of  materials 
and-  apparatus  is  the  main  subject  of  instruction,  together 
with  sufficient  explanatory  tuition  to  enable  the  pupil  to 
understand  the  reasons  for  the  processes  and  precautions 
which  he  is  taught.  Of  these  two  divisions,  the  former  is  of 
far  greater  importance  than  the  latter,  for  it  cultivates  the 
intelligence  and  lays  the  foundation  for  individual  initiative 
far  more  efficiently  than  the  latter. 

As  regards  the  comparative  results  of  the  City  and  Guilds 
examinations  in  "Electric  Wiremen's  Work"  and  "Elec- 
trical Engineering,"  we  consider  the  respective  numbers  of 
students  in  attendance  reasonably  proportioned;  a  smaller 
proportion  of  the  wiring  students  present  themselves  as  candi- 
dates for  examination  because  they  arc  probably  drawn  from 
a  class  of  worker  that  has  no  liking  for  such  functions,  or  for 
mental  effort,  but  the  data  -for  1916  are  undoubtedly  affected 
very  materially  by  the  war  conditions,  which  not  only  reduced 
the  percentage  of  candidates  able  to  sit  for  examination,  but, 
by  taking  away  all  over  18  years  old,  reduced  the  percentage 
of  passes." 

We  do  not  consider  that  the  subject  of  "  Electrical  Installa- 
tion Work  "  is  "  grossly  "  neglected;  where  there  is  a  demand 
for  classes  to  be  held,  they  are  usually  provided.  It  should 
not  be  forgotten,  either,  that  Grades  I  and  II  in  "  Electrical 
Engineering  "  have  a  direct  bearing  on  wiremen's  work. — 
Eps.  Ei.ec.  Rev.] 

Books  for  Soldiers. 

I  am  anxious  to  know  if  one  of  your  numerous  readers 
could  oblige  me  with  a  second-hand  text-book  on  "  Storage 
Batteries  and   Accumulators." 

Prior  to  enlisting  I  was  employ,', 1  with  an  electrical  linn, 
and  I  was  anxious  to  further  my  knowledge  as  regards  tins 
subject,  but  this  war  terminated  the  desire,  at  least,  for  a 
while. 

Having  a  little  time  to  spare,  when  we  are  not  engaged 
in  "strafing"  the  Turks,  I  thought  I  could  not  be  better 
employed  than  tndeavouring  to  further  this  desire  of  mine, 
and  I  thus  appeal,  through  you,  to  some  kind  reader  who 
will  help  me  out  of  my  difficulty. 

Things  are  rather  slow  here  at  present.  The  climate  is 
the  main  thing  to  contend  with,  especially  in  the  summer, 
when  all  kinds  of  diseases  and  fevers  are  prevalent.  Strange 
to  say,  we  Britishers  stick  the  climate  better  than  the  Indian 
troops.  It  is  very  little  news  we  get  out  here  other  than  that 
in  the  Basrah  Times,  a  copy  of  which  I  enclose,  and  you  will 
agree  that  this,  even,  is  very  scanty. 

I  must  now  close,  and  tender  my  best  thanks  in  anticipa- 
tion to  w-hosoever  replies  to  my  request.  Wishing  yourself 
and  readers  a  right  merry  Christmas  and  a  happy  New  Year. 

Sydney  James  Knight   (Corpl.). 
Mesopotamia  Expeditionary  Force, 

December  7th,  1916. 
[Offers  of  books  on  technical  subjects  generally  will  be  wel- 
come,  as    we    receive   many  requests   for  them. — Eds.   Elec. 
Rev.] 


WAR     ITEMS. 


Prohibited  Exports. — Bv  an  Order  in  Council,  the  Cus- 
toms (Exportation  Prohibition)  Act,  191-1,  is  amended  as  fol- 
lows.     The   following   clause    is   deleted:  — 

(G)  Telegraphs  (except  wireless)  instruments  and  material 
for  (not  including  insulated  wires  and  cables,  the  exporta- 
tion of  which  is  prohibited  to  all  ports  and  destinations  abroad 
other  than  ports  and  destinations  in  British  Possession-  and 
Protectorates). 

The  following  heading  is  added  :  — 

(B)  Telegraphs,  instruments  and  material  for,  the  follow- 
ing :  — 

Wheatstone  automatic  apparatus: — Automatic  transmitting 
and   Wheatstone  transmitters. 

Parts  of  Creed  apparatus  : — Creed  engines,  Creed  relays 
with  pneumatic  valves. 

.Auxiliaries  to  Creed  apparatus: — High-tension  keys  operated 
by  pneumatic  pressure ;  high-tension  keys  operated  magnetic- 
ally; Dictaphones  and  dictaphone  cylinders;  Einthoven  gal- 
vanometers;  paper  tape   photographically   sensitised. 

(C)  Telegraphs  (except  wireless)  instruments  and  material 
for,  not  otherwise  prohibited. 

Munition  Work  in  Switzerland. — The  Paris  correspondent 
of  the  Exchange  Telegraph  Co.  quotes  in  the  Times  a  state- 
ment of  the  Zurich  correspondent  of  the  Journal  regarding 
German  efforts  to  increase  the  production  of  munitions.  Very 


important  orders  have  been  placed  in  Switzerland.  "It  can 
be  affirmed  that  a  great  number  of  workshops,  employing 
more  than  4,000  hands,  are  working  on  behalf  of  the  German 
Government.  Captain  Schmitz,  Attache  to  the  German  Em- 
I, assy  at  Berne,  is  organising  the  distribution  of  the  work, 
assisted  by  the  Allgemeine  Electrizitats-Gesellschaft,  which  is 
itself  carrying  on  operations  under  cover  of  a  Swiss  company 
ol  electric  appliances— namely,  the  Prothos  Co.  This  com- 
pany, which  for  the  past  three  months  has  manifested  re- 
newed activity  out  of  all  proportion  to  its  antecedents,  is 
erecting  an  important  branch  factory  at  Altstetten,  near 
Zurich,  for  the  manufacture  of  fuses  and  grenades  for  the 
German  military 'authorities.  A  single  firm  at  Schaffhausen 
has  delivered  to  Germany  300  motors  lor  submarines.  The 
Swiss  people  who  are  working  in  these  factories  are  receiving 
very  big  salaries,  and  this  constitutes  for  Germany  an  excel- 
lent means  of  propaganda.  In  view,  however,  of  the  develop- 
ment of  German  industry  in  munitions  in  Switzerland,  the 
German  Government  is  proposing  to  send  to  these  factories 
her  own  subjects  who  are  residing  in  Switzerland,  in  confor- 
mity with  a  special  clause  in  the  new  law  relating  hi  compul- 
sory  national   service." 

Exemption  Applications. — At  the  Falkirk  Tribunal,  ex- 
emption was  claimed  by  an  electrical  supply  company  in  res- 
pect of  two  linesmen.  An  agent  said  the  company  generated 
1".  million  units  per  annum,  84  per  cent,  of  which  was  sup- 
plied to  w-orks  and  collieries.  There  were  40  miles  of  under- 
ground cable.  The  subjects  of  the  application  were  skilled 
linesmen,  and  their  particular  duty  was  the  setting  up  of 
telegraph  poles  and  binding  the  wires.  They  had  75  miles 
of  overhead  wire  to  look  after.  A  representative  of  the  com- 
pany said  that,  owing  to  the  shortage  of  men.  they  had  been 
engaged  on  certain  work  for  the  past  six  months  which  would 
otherwise  have  been  completed  in  one  month.  Both  men 
were    granted   conditional    exemption. 

-At  Ramsbottom.  the  District  Council  appealed  for  the 
trackless  car  depot  foreman,  single,  aged  1\.  Tt  was  stated 
that  he  was  an  electrician,  and  had  charge  of  the  electric 
substation.  He  had  been  at  the  depot  three  and  a  half  years, 
and  if  he  was  taken  the  service  of  cars  could  not  be  con- 
tinued. Conditional  exemption  was  granted,  but  the  Military 
Representative   gave  notice   of  appeal. 

At  Blackpool,  application  was  made  on  behalf  of  the  Tower 
Co.  for  a  switchboard  attendant  (-27).  an  electrical  engineer 
(36),  and  an  assistant  chief,  and  an  electrical  mechanic  and 
clerk  of  works.  The  engineer's  case  was  not  assented  to.  and 
the  switchboard  attendant's  claim  was  also  refused.  Tem- 
porary exemption  was  granted  to  May  31st  in  the  other  two 
cases.  The  Winter  Gardens  Co.  appealed  for  an  electrician. 
aged  '29.  but  the  claim  was  refused. 

At  the  Flintshire  Tribunal.  R.  Jones  (39).  stoker  at  the 
Rhyl  electricity  works,  appealed  against  a  refusal  of  exemp- 
tion,  and  was  granted   three  months'  exemption. 

The  Exmouth  Tribunal  have  granted  conditional  exemrj 
turn  to  the  following  members  of  the  staff  at  the  electric  light 
works: — Mr.  F.  C.  Mann,  electrical  engineer  and  manager; 
J  T.  Pyne  and  S.  H.  G.  Carter,  stokers;  and  C.  E.  Stott. 
mainsman. 

At  Southend-on-Sea,  12  tram  drivers  were  appealed  for  by 
the  Corporation.  Mr.  R.  Birkett,  electrical  engineer,  state.l 
that  efforts  to  replace  the  men  had  failed :  thev  had  engaged 
'2-1  men  as  drivers,  and  '21  had  thrown  up  the  job.  The  Mayor 
observed  that  the  Corporation  must  set  a  good  example:  it 
might  even  happen  that  the  trams  would  have  to  shut  down. 
The  railways  had  begun,  and  the  trams  might  have  to  follow. 
The  men  would  be  exempted  until  March  1st,  when  the  cases 
would   be  reviewed. 

\t  Dover,  on  January  10th,  Mr.  Woodman,  borough  elee 
trical  engineer,  appealed  for  C.  C.  Bailey  (31).  collector  of 
electricity  charges,  &c,   and  six  months   were   allowed. 

At  Coventry,  an  appeal  was  made  bv  Mr.  C.  H.  Patrick, 
electric,  light  and  power  contractor,  who  is  in  Class  C  3,  and 
is  encaged  on  Class  \  work  lor  local  munition  factories.  Ex 
emption  until  May   1st. 

An  appeal  was  made  at  Tredegar  for  an  electrician  (30). 
engaged  with  the  Powell  Duffryn  Co..  T.td.  Tt  transpired 
that  applicant  was  filling  a  pine  vacated  bv  a  man  who  had 
joined  the  Army,  but  it  was  pointed  out  that  the  company 
were  now  in  want  of  four  electricians.  If  a  substitute  could 
be  found  the  company  would  take  him.  A  month  only  was 
conceded. 

Before  the  Hovlake  and  West  Kirby  Tribunal,  exemption 
was  sought  for  an  electrical  engineer  bavins  charge  of  the 
plant,  sunplving  current  to  the  village  of  Caldy.  Exemption 
Pi  March  31st   was   granted. 

Exeter  Tribunal  has  reviewed  certificates  of  conditional 
exemption  held  by  Messrs.  A.  C.  G.  Buchanan  and  A.  G. 
Powell,  electrical  engineers  at  the  Corporation  works,  and 
Mr.  Tj.  W.  Cornish,  assistant  mains  engineer.  It  was  stated 
that  the  conditions  remained  practicnllv  unchanged.  Each 
certificate  was  cancelled  :  Messrs.  Buchanan  and  Powell  were 
exempted  until  Mav  31st,  and  Mr.   Cornish  until  'March  31st. 

At  Hitchin.  on  January  fith.  a  review  was  asked  for  the 
cases  of  P.  Wilson  and  A.  Dodds.  on  the  TTitchin  staff  of  the 
Electric.  Supplv  Corpn.,  who  had  been  conditionally  exempted 
on  account  of  their  occupation.  The  local  manager  (Mr. 
Laverty)  said  that  the  Corporation  wished  the  whole  of  the 
applications  from  their  IS  stations  to  be  heard  bv  the  Citv  of 
London  Tnbnnnl     The  Military  Representative  objected,  say. 
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ing  that  the  certificates  had  been  obtained  locally,  and  they 
had  been  willing  to  rest  on  thern.  He  asked  what  reason  had 
they  to  fear  coming  to  the  Local  Tribunal  for  a  review.  The 
Tribunal  deckled  to  deal  with  the  cases  after  the  two  men  had 
been    medically  examined   and  classified. 

Before  the  West  Kent  Appeal  Court,  the  Military  appealed 
against  exemption  held  by  J.  S.  Newnham  (29),"  the  only 
outside  electrical  fitter  with  the  Beekenham  TJ.D.C.  He  had 
been  passed  for  general  service,  and  he  stated  that  he  worked 
84  hours  per  week  for  a  wage  of  ±'2  15s.  The  appeal  was  suc- 
cessful, and  the  Court  allowed  one  month,  with  no  further 
application  without  leave,  a  substitute  to  be  found  if  possible. 
At  Dewsbury,  the  Military  appealed  against  a  draughtsman 
with  the  Yorkshire  Electric  Power  Co.  It  transpired  that 
at  the  outbreak  of  war  the  man  gave  up  a  good  position 
with  the  Rio  Tinto  Co.,  in  Spain,  to  come  home  and  do  some 
work  for  the  country.  He  asserted  that  he  would  now  have 
been  in  Woolwich  Arsenal  if  the  Military  Representative  had 
not  refused  to  give  him  a  permit,  and  he  resented  the  sugges- 
tion that  he  only  came  home  on  holiday.  Had  he  stayed  in 
Spain  his  salary  would  have  been  increased  by  £1  per  week. 
The  Tribunal  expressed  the  opinion  that  his  coming  home 
was  to  the  man's  credit,  and  they  exempted  him  as  being  in 
a   certified  occupation. 

Messrs.  Binney  &  Son.  electrical  engineers'  furnishers,  ap- 
pealed at  Coventry,  on  January  11th.  for  exemption  for  Mr. 
J.  W.  Vallis,  for  20  years  manager  of  the  Coventry  business, 
and  passed  for  garrison  service  at  home.  The  firm,  it  was 
stated,  provided  supplies  for  transmission  of  power  to  local 
factories  which  were  being  extended,  and,  in  addition,  they 
had  to  supply  from  stock  in  case  of  breakdowns.  Six  months' 
exemption   was  conceded. 

Before  the  East  Kent  Appeal  Court,  on  Januarv  8th.  Mr. 
F.  J.  A.  Kingston  (33),  of  Messrs.  Kingston  &  Co.," Ltd.,  elec- 
trical engineers,  of  Margate,  appealed  against  the  withdrawal 
of  his  certificate  of  conditional  exemption.  It  was  stated 
that  since  the  outbreak  of  war  the  firm  had  voluntarily 
granted  the  use  of  their  X-ray  apparatus  and  instruments  for 
the  benefit  of  wounded  soldiers,  and  applicant  had  carried 
out  the  work.  The  Military  Representative  said  that  the  ex- 
emption was  granted  upon  the  grounds  of  munition  work, 
but  the  amount  done  was  so  small  as  not  to  warrant  exemp- 
tion.   The  appeal  was  dismissed. 

At  Coventry,  Mr.  W.  J.  Blomfield  (39).  electrical  engineer, 
asked  for  extended  exemption,  pleading  that  his  work  was 
of  national  importance.  He  was  a  Special  Constable,  did 
motor  patrol  duty,  and  was  passed  for  general  service.  He 
was  allowed  exemption  until  April  8th.  and  was  advised  in 
the  meantime  to  use  every  effort  to  get  someone  to  take  his 
place. 


CAPITAL     AND     LABOUR. 


We  have  received  a  copy  of  a  pamphlet  containing  three 
aqdresses  delivered  respectively  at  Bolton,  Manchester,  and 
Liverpool,  in  October  and  November  last,  by  Sir  William 
Lever,  Bart.  Two  of  the  addresses  relate  to  "  Harmonising 
Capital  and  Labour"  and  "Industrial  Administration."  In 
the  former  address,  Sir  W.  H.  Lever  makes  some  reference 
to  the  prosperity-sharing  scheme  which  has  been  adopted  by 
Messrs.  Lever  Bros.,  of  Port  Sunlight,  and  an  appendix  to 
the  address  in  the  pamphlet  gives  full  details  of  this  scheme. 
He  emphasises  the  fact  that  the  old  false  idea  that  Labour 
is  merely  the  paid  tool  of  Capital  has  got  to  go  "  bag  and 
baggage."  Business  is  not  only  the  science  of  the  produc- 
tion and  distribution  of  goods,  it  is  also  a  sosial  science.  The 
so-called  *' practical"  business  man,  ostrich-like,  buries  his 
head  in  his  ledger  and  ignores  the  writing  on  the  wall.  Labour 
as  a  human  element  in  production  and  distribution  has  not 
been  scientifically  analysed  as  Capital  has  been  for  the  guid- 
ance of  Capital.  The  workman  is  no  longer  a  "  hand,"  he  is 
an  educated  man,  and  his  wants  are  growing  and  his  outlook- 
extending.  "Cannot  Capital  and  Labour,""  he  asks,  "after 
havmg  fought  and  died  side  by  side  in  the  trenches  of 
Flanders  and  France,  be  won  over  to  fiaht  for  the  success 
ox  our  Empire  industrially  after  the  final  war  victory0  "  Too 
long  has  there  existed  a  wide  gulf  between  Capital  and 
Labour;  for  too  long  have  suspicion  and  distrust  produced 
active  opposition  between  these  twin  brothers  in  productive 
enterprise.  The  claim  of  Capital  for  as  big  an  output  as 
.  possible  at  as  low  a  cost  as  possible  has  hitherto  had  to  pull 
against  the  claims  and  aims  of  Labour  for  as  high  wages  as 
possible  with  as  restricted  an  output  as  possible.  The  new 
lesson  for  the  capitalist  is  that  high  wages,  short  hours,  and 
good  healthy  conditions,  by  increasing  intelligence  and  effici- 
ency, increase  output  and  actually  reduce  costs;  while  the 
ne'w  lesson  for  Labour  is  that  increased  output  stimulates 
consumption  and,  consequently,  demand  for  production  and 
distributive  labour,  the  fact  being  that  consumers-  of  all 
classes  supply  themselves  where  thev  can  be  best  and  most 
economically  served.  Labour,  however,  will  not  be  brought 
to  work  side  by  side,  with,  and  to  harmonise  with.  Capital 
merely  by  ever  higher  and  higher  wages,  shorter  and  shorter 
hours,  combined  with  better  and  better  welfare  conditions. 
Cnly  by  entrance  into  co-partnership  together  can  the  twin 
brothere  be  brought  to  pull  in  one  direction. 


If  high  wages,  short  hours,  and  good  housing  meant  finality 
to  Labour  unrest,  the  labourer  would  not  be  a  man,  but  a 
vegetable.  For  one  thing,  a  ladder  must  be  provided  from 
the  humblest  position  in  industrial  organisation  to  a  seat  on 
the  board  of  directors — Labour  must  have  a  share  in  manage- 
ment; for  the  other,  Capital  and  Labour  must  both  be  pro- 
vided with  the  same  outlook  by  dividing  the  profits  their 
joint  labour  has  created,  fairly  and  squarely  between  them. 
On  this  system  each  will  also  automatically  share  and  suffer 
from  losses  when  they  have  to  be  faced,  and  consequently 
become  more  interested  in  the  policy  of  the  business  as  a 
whole,  and  associate  themselves  more  and  more  with  careful 
and  skilled  management.  With  co-partnership,  the  spirit  of 
greed  cannot  intrude  between  Capital  and  Labour.  Co- 
partnership can  only  fail  when  Capital  or  Labour  expect  too 
much  as  a  result  of  it,  and  where  Labour,  after  being  taken 
into  co-partnership  is  not  treated  as  a  partner.  Capital  must 
not  expect  that  Labour  after  co-partnership  will  cease  to 
make  demands  for  higher  wages,  or  relinquish  its  right  to 
combine  in  Trade  Unions;  and  equally,  co-partnership  must 
not  be  shipwrecked  by  Labour  expecting  that  Capital  shall 
cease  to  fill  its  function  of  control  and  maintenance  of  disci- 
pline. Co-partnership  means  much  more  than  sharing  profits 
as  an  addition  to  wages.  It  means  that  spirit  of  comrade- 
ship ;   the  spirit  that  recognises  equality  and  brotherhood. 

pealing  with  "Industrial  Administration."  Sir  William 
affirms  that  the  biggest  problem  the  employer  has  to  face, 
and  one  that  is  always  present  with  him,  is  to  surround  him- 
self with  a  permanent  efficient  staff,  happy  and  contented  in 
their  employment,  who  will  not  only  work  for  him,  but,  what 
is  much  more  valuable,  will  work  with  him.  To  ensure  this, 
it  is  absolutely  essential  to  convince  the  employe  working 
for  a  salary  or  wages  that  the  welfare  of  the  employer  and 
employe  are  identical.  The  chief  basic  principle  of  industrial 
administration  is  increased  production — with  consequent  re- 
duction of  overhead  charges  and  reduced  operating  costs — 
combined  with  shorter  hours  for  workers,  the  whole  result- 
ing in  better  working  conditions,  greater  efficiency,  higher 
wages,  and  better  profits.  The  workman  to-day  claims 
rights,  and  does  not  deny  that  the  exercise  of  rights  will 
bring  with  it  the  responsibility  for  the  performance  of  duties, 
and  these  duties  he  is  willing  to  undertake.  Of  course,  we 
must  have  authority  and  law-,  and  due  observance  of  disci- 
pline in  the  factory  and  workshop,  as  on  the  steamship,  and 
as  for  the  nation  and  State.  The  question  is  :  has  the  autho- 
rity to  be  autocratic  or  democratic? 

Scientific  administration  will  make  clear  that  restriction  of 
output  is  not  only  immoral  for  the  man  who  might  have 
made  two  articles  but  who  only  made  one,  and  who  has  thus 
robbed  his  fellow-man  even  more  wickedly  than  the  thief 
who  had  stolen  one  out  of  any  two  articles  one  of  his  fellow- 
men  might  have  made ;  for  whilst,  in  the  case  of  the  robber, 
there  would  still  be  the  two  articles,  and  both  would  be  of 
service,  there  would  be  only  one  article  in  the  case  of  restric- 
tion of  output,  and  the  lapse  in  production  could  never  be 
made   good. 

Parliament  has  passed  Industrial  Acts  preventing  the  thral- 
dom of  Labour;  it  may  also  be  forced  to  pass  laws  to  prevent 
-restriction  of  output  as  an  act  of  robbery  against  the  common 
weal.  Industrial  administration,  by  providing  the  means  for 
intensive  mechanical  production  by  increased  steam  power  and 
more  efficient  plant  and  machinery,  demanding  less  and  less 
exhaustive  strain  on  the  employes,  has  unlimited  opportunity 
for  increased  output  at  reduced  cost  after  paying  the  highest 
world's  scale  for  wages;  and  this  can  all  be  accomplished  pro- 
vided the  falsehood  of  restriction  of  output  is  not  permitted 
to  spoil  the  working  of  these  economic  principles. 

Mechanical  utilities,  mechanical  horse-power,  and  stan- 
dardisation of  products,  are  the  keystone  of  the  arch  of  better 
conditions  for  employer,  and  still  more  so  of  better  conditions 
for  employe.  High  wages  cannot  be  paid  without  corres- 
pondingly increased  output  by  employes.  The  lowest  output, 
and  the  longest  working  hours  per  wage-earner  in  the  world, 
are  to  be  found  in  China  and  India ;  and  in  these  countries 
there  is  also  the  lowest  mechanical  horse-power  per  wage 
earner,  and  the  lowest  wages  earned  per  wage-earner.  The 
example-  of  the  highest  of  all  these  will  be  found  in  the 
United  States.  The  mechanical  horse-power  per  wage-earner 
in  the  United  States'  is  two  or  three  times  that  per  wage- 
earner  in  the  British  Isles,  and  the  output  is  also  two  or 
three  times  that  of  the  British  Isles;  but  the  wages  in  the 
highly-skilled  trades  in  the  U.S.A.  are  over  four  times  per 
wage-earner  of  those  paid  in  the  British  Isles,  and  even  in 
the  less  skilled  trades  over  three  times. 

Sir  William  proceeds  to  prove  by  pre-war  statistical  tables 
that  in  the  U.S.A.,  by  increased  mechanical  horse-power 
combined  with  increased  output  the  cost  of  coal  to  the  con- 
sumer has  been  reduced,  and  the  employers  have  been  en- 
abled to  pay  more  than  two  or  three  times  the  rate  of  wages 
per  wage-earner  in  mines,  as  in  all  other  industries  in  the 
U.S.A.  than  can  be  paid  in  the  British  Isles.  Whether  this 
is  owing  to  the  "  ca'  canny "  or  other  restriction  policy 
adopted  in  the  coal  industry  in  England  or  not,  Sir  William 
does  not  presume  to  say.  The  tragedy  of  it  is  that  it  makes 
the  cost  of  cooking,  heating,  and  lighting  oppressive  for  the 
wage-earner,  and  creates  a  handicap  to  every  British  industry 
that  uses  coal,  making  the  cost  of  production  of  all  articles 
higher.  It  threatens  our  iron  and  steel  industries,  and  with 
them  our  worW  supremacy  in  sMpbuiMin'g-  ant]  our  nrercarr- 
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tile  marine,  upon  which  we  absolutely  depend  for  our  very 
existence  as  a  nation.  The  first  of  all  false  policies  to  be 
scrapped  by  Trade  Unions  ought  to  be  that  of  restriction 
of  output.  Sir  William  Lewi-  concludes  that  in  the  after- 
war  struggle  for  industrial  position,  defeat  is  certain  if  our 
industrial  organisation  is  founded  on  attempted  oppression  of 
Labour  on  the  one  hand,  or  restriction  of  output  by  Labour 
on    the    other. 


ELECTROMOBILE     EXPERIENCE. 


By  R.  BOELASB  MATTHEWS,  YYu  Ex..  W.I.E.E.,  A..M.I.C.E. 

Many  carl  and  delivery-\an  owners  arc  now  seriously 
considering  the  employment  of  electric  vehicles,  and  are. 
therefore,  greatly  interested  in  what  others  are  doing-,  and 
have  done,  in  this  field.  Accordingly,  some  particulars 
gleaned  from  the  lengthy  experience  extending  over 
some  15  years  of  a  very  large  garage  will,  doubtless,  be 
welcome  at  the  present  time.  It  will  be  news  to  many  to 
learn  t hat  as  many  as  120  electric  vehicles  are  housed  and 
maintained  by  the  Hertford  Street  Motor  Go.,. Ltd.  (incor- 
porating the  Electromobile  Co.).  Further,  it  is  of  interest 
that  all  the  cars  are  British  built,  with  British  batteries. 

Long  Life — A  visitor  to  the  large  Mayfair  garage  of 
this  enterprising  undertaking  will  have  a  very  practical 
demonstration  of  the  long  life  to  be  anticipated  from  an 
tdectric  chassis.  This  firm  still  has  in  daily  running,  side 
by  side  with  modern  cars,  vehicles  that  first  began  their 
career  10,  11,  and  even  12  years  ago.  May  one  be  per- 
mitted to  ask  :  Where  are  the  petrol  vehicles  of  a  decade 
past?  It  would  be  better  Id  draw  the  veil  than  to  press 
lor  the  reply. 

Advantages  of  the  Electric. — Some  years  ago  die  Auto- 
mobile Club  helrl  a  test  for  town  motor  ears,  and  the 
Electromobile  was  awarded  first  place  and  a  gold  medal  for 
(a)  general  design  of  a  complete  car  ;  (//)  absence  of  noise 
with  car  stationary  or  running  ;  (c)  absence  of  smell  and 
smoke  ;  (d)  absence  of  leakage  of  lubricant  ;  (c)  absence 
of  vibration  with  car  stationary  or  running  ;  (/')  smooth- 
ness of  running  and  comfort  of  passengers  ;  (//)  ease  of 
access  for  repairs  •  (h)  ease  of  starting  :  (I)  ease  of  stopping 
and  speed  changing  without  jerks  and  noise ;  ( / )  ease  of 
manoeuvring.  Quite  the  most  humorous  and,  at  the  same 
time,  convincing  feature  of  this  competition,  was  that  the 
Electromobiles  entered,  instead  of  being  brand  new  cars,  had 
previously  run  over  20,000  miles.  Again  the  question 
arises  :  Whatever  chance  would  a  petrol  car  stand  in  a  com- 
petition of  this  nature  after  such  a  mileage  ?  It  would  be 
a  mere  farce  to  enter  such  a  be-travelled  petrol  vehicle. 
The  above  are,  of  course,  features  inherent  in  electric 
vehicles  generally,  and  they  are  very  valuable  advantages, 
for  if,  as  is  the  case,  they  can  be  obtained  commercially, 
the}'  are  ideal. 

Care  of  Batteries. — While  the  principal  business  of  the 
company  is  the  hirihg-out  of  high-class  private  carriages. 
cars  are  also  garaged  on  the  premises,  and  batteries  belonging 
to  a  number  of  private  owners  are  charged  and  main- 
tained; In  addition,  the  company  especially  caters  for  the 
maintenance  and  charging  of  batteries  for  commercial 
vehicles.  Users  of  electric  vehicles  who  would  like  to 
have  the  whole  responsibility  of  the  care  of  their  batteries 
taken  off  their  shoulders,  could  not  do  better  than  make  an 
arrangement  with  such  a  company  as  this.  If,  however, 
they  own  a  sufficient  number  of  vehicles,  they  should 
inaugurate  a  battery  maintenance  system  along  similar 
lines.  This  would  result  in  a  longer  life  for  their  batteries, 
though  it  must  be  admitted  that  even  where  unskilled 
labour  is  employed,  the  length  of  life  has  been  proved  to  lie 
quite  satisfactory.  A  company  such  as  the  above  excels  in 
the  organisation  of  the  battery  maintenance  system,  and, 
where  economy  to  the  absolute  limit  is  a  consideration,  this 
point  is  of  the  utmost  importance. 

Battery  Life.  —  In  accordance  with  this  company's 
experience  in  the  case  of  ordinary  lead  battery  plates,  a 
distance  run  of  1,000  to  5,000  miles  should  be  expected 
from  the  negative  plates.  With  modern  lead-plate  batteries 
and  proper  attention  to  charging,  considerably  greater  length 
of  life  is  obtained.  Asa  result  of  the  care  and  attention 
given  to  their  batteries' — nb'twithstimtlinS'  the'  rough  con- 


ditions of  road  usage  to  which  the  bain  ijected — 

the  above  mileage.-  are  often  greatly  exceeded. 

Interchangeable  Batteries. — A  very  special  and  important 
characteristic  of  the  company's  system  of  operation  is  the 

fad     thai     no    battery    is    allocated    to   an\     ear,    bin     thai 

tlie  batteries  a l'e  all  interchangeable  and  are  always  charged 
off  the  car.     This  means  the  maintenance  od    a  very  close 
supervision  over   the  batteries.     When  a  car  is  ri 
Leave  the  garage,  il    is    supplied    with   a    freshly-charged 
battery  of  suitable   mileage  capacitj  for  the  journey  to  be 

undertaken.     If  1 siiug   is  required  daring  the  course  of 

the  'day,  this  is  done  while  the  battery  is  on  the  car. 
Boosting,  however,  is  an  unusual  practice  where  this  firm  is 
concerned,  as  the  ordinary  battery  plates  thai  il  employs 
lasl  better  under  normal  conditions  of  discharge.  Further, 
it  is  so  easy  to  put  a  fresh  battery  in  place,  that  that  ina\ 
jusi  as  well  be  done  as  to  give  a   1 sting  charge.     "Where 

exceptionally  long  distances   have    to   be    covered,   or  where 

li is  in ii  so  pressing,  as  is  the  case  with  many  commercial 

vehicles  which  have  to  spend  sonic  hours  loading  up  and 
discharging,  boosting  is  of  great  value,  and  several  types 
of  modern  batteries  are  vvell  adapted  to  it,  much  more  so,  in 
fact,  than  those  equipped  with  the  ordinary  form  of  plate. 

Value  of  Good  Discharging. — Experience  has  shown  this 
company  that  there  is  nothing  so  good  for  a  battery  as  to 
be  well  discharged  before  recharging.  A  voltage  when 
discharged  of  T 8  per  cell  when  tested  on  a  closed  circuit, 
is  that  which  they  find  the  preferable  point  at  which 
recharging  should  take  place.  If  the  voltage  is  either 
higher  or  lower,  it  is  not  so  good  for  the  life  of  the  cells. 
However,  under  practical  conditions  of  working,  this  ideal 
cannot,  be  obtained  as  often  as  desired.  Instructions  are 
given  to  the  drivers  to  crawl  home  al  an  economical  speed, 
as  soon  as  they  notice  the  voltage  falling  oil'  seriously,  and 
even  then  a  battery  occasionally  gets  discharged  in  too  low 
a  point. 

Battery  Ills. — Prospective  lattery  troubles  are  a  bogey 
to  many  would-be  users.  Nevertheless,  these  difficulties  do 
not  occur  with  the  modern  lead-plate  battery  as  they  used 
to  do  with  the  older  types  employed  in  electric  vehicle 
practice  of  a  few  years  ago.  Injurious  sulphating  is  a 
trouble  unknown  to  this  company,  for,  as  one  will  be  told 
with' a  smile,  their  batteries  are  too  hard-worked  to  suffer 
from  an  ailment  due  more  to  standing  idle  than  anything 
else.  Evidently  the  moral  is  to  use  one's  batteries  con- 
stantlv.  Inquiries  as  to  other  battery  ailments  elicited  the 
fact  that,  with  their  careful  supervision,  very  little  ever  "cut 
wrong,  and  that  it  was  outside  their  experience  ever  to  get 
hung  up  pn  the  road  through  the  fault  of  a  battery.  A 
great  deal  of  care  is  taken  to  ensure  the  use  of  the  best  acid, 
fresh  distilled  water,  and  the  purest  of  materials  generally. 
thereby  eliminating  entirely  many  a  battery  trouble.  Of 
course,  in  the  case  of  bad  conditions  of  discharge,  or  of 
considerable  over-discharge,  as  musl  occasionally  happen  in 
in  a  business  where  the  distance  a  car  will  have  to  run  ts  often 
not  known  on  setting  out,  reversal  of  plates  in  a  single  cell 
may  occur.  Now  and  then  an  individual  cell  may  fail.  Inn 
this  would  always  be  noticed  in  the  charging  room  by  the 
low  maximum  voltage  obtained.  Such  a  battery  would  be 
transferred  immediately  to  the  testing  department— a  great 
advantage  of  interchangeable  batteries.  When  the  faulty  cell 
is  discovered,  a  special  test  is  made  by  tlie  aid  of  a  Cadmium 
electrode  and  a  low-reading  voltmeter  to  ascertain  whether 
the  positive  or  negative  plates  are  at  fault.  More 
inspection  of  the  record  card  which  accompanies  each 
battery,  and  gives  details  of  its  performance,  will  always 
give  an  indication  as  to  whether  or  not  there  is  any  likelihood 
of  trouble. 

Over-charging. — Over-charging,  too  high  a  rate  of  charg- 
•  essive  gassing,  and  similar   troubl 
as"  a  result  of  the  system  employed  for  charging,  which 
includes  the  fact  that  the  men  responsible  are  full} 
Sliced,    and   do   nothing    else.      Further,   all     lip      charging 
apparatus  is  particularly   designed    tor  doing  this 
work.     For  instance,  as  the .  resit h 
point   charging   resistance    is    so   proportioned  as    I 
suitable  gradations,  which  would  not  be  obtained  with  equal 
steps  or  divisions. 

since  the  batteries   are  always  charged  away  from  the 
hVpr'itptTh'-q'ifirlifiedmVii,  there   is  nri  ncVd  to  hit 
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on  each  vehicle  an  ampere-hour  meter  with  differential 
winding  (to  allow  for  the  inefficiency  of  the  battery  on 
discharge)  and  an  automatic  cut-out.  Naturally,  it  is 
usually  advisable  to  equip  ordinary  lead-plate  battery 
vehicles  with  such  an  instrument,  where  such  full 
attention  cannot  be  given  to  the  charging  operation. 
All  the  cars  are  equipped  with  a  voltmeter  and  an 
ammeter  in  a  combined  case,  also  an  odometer  or  mileage 
recorder. 

Operating  System. — When  a  car  is  about  to  leave  the 
garage,  it  is  run  over  a  small  battery  lift  in  the  floor,  on 
which  a  trolley  is  brought  up  from  the  basement  carrying 
a  freshly-charged  battery.  Here  is  a  striking  example  of 
one  of  the  systematic  details  adopted  for  keeping  a  record 
of  the  performance  of  the  batteries,  for  with  the  fresh 
battery  is  a  card  having  ready  inserted  upon  it  the  number 
of  the  battery  and  the  charging  data — which  comprise  the 
duration,  rate,  input  in  ampere-hours,  and  potential 
difference  at  the  end  of  charge  (on  closed  and  open  circuit). 
Before  the  carriage  leaves,  its  number  is  entered  on  the 
same  card,  also  the  odometer  reading  and  general  particulars 
as  to  date,  hour,  driver's  name,  user,  &c.  On  the  return 
of  the  carriage,  the  odometer  reading  is  again  recorded,  also 
the  difference,  giving  the  total  mileage,  together  with  the 
time  of  return.  The  battery  is  then  taken  down  to  the 
battery  room,  and  a  test  is  made  of  the  voltage  after 
running,  on  open  and  closed  circuits  respectively.  Should 
a  charge  be  taken  when  away  from  the  garage,  particulars 
are  entered  on  the  back  of  the  card.  Naturally,  the  battery 
would  not  be  removed  from  the  car  unless  not  less  than 
about  35  miles  had  been  travelled,  or  unless  the  remaining 
charge  was  insufficient  for  the  next  run. 

The' information  on  the  battery  card  is  entered  up  in 
the  record  books  and  further  analysed  for  ampere-hours  per 
mile  and  watt-hours  per  mile,  &c.  Separate  records  are 
kept  of  the  mileage  of  the  negative  and  positive  plates 
respectively. 

Battery  Details. — When  a  battery  with  ordinary  lead 
plates  has  travelled  about  one  thousand  miles,  the  collected 
sediment  in  the.  bottom  is  cleaned  out.  This  is  consider- 
ably oftener  than  is  the  custom  of  some  other  battery  users, 
who  either  let  it  run  more  like  2,000  miles  before  cleaning, 
or  else,  if  the  design  of  the  vehicle  permits,  use  cells  that 
liave  sufficient  sediment  space  to  permit  running  for  the  full 
life  of  the  plates.  However,  with  the  facilities  at  this 
garage,  and  with  the  limited  space  available  on  the  standard 
vehicles  for  the  batteries,  no  doubt  the  practice  they  adopt 
is  very  sound,  as  the  risk  of  short-circuiting  the  bottoms  of 
the  battery-plates  is  rendered  very  much  less.  Half-an-inch 
is  provided  in  the  standard  batteries  used  by  the  Hertford 
Street  Motor  Co.  for  sediment  space.  Each  battery  has 
45  cells,  arranged  9x5.  with  17  plates  per  cell,  the  thick- 
ness of  the  plates  varying  from  3  to  4  mm.,  according  to 
the  make.  The  rating  is  150  amp;re-hours  at  30-ampere  rate 
of  discharge.  When  new,  the  batteries  have  a  capacity  of 
about  40  miles  on  the  average  car  without  boosting.  As  a 
battery  gets  towards  the  time  when  replating  is  necessary, 
the  mileage  falls  off  to  about  25  miles  per  charge.  Under 
the  latter  condition  the  batteries  are  very  useful  for  short 
runs,  or  the  completion  of  a  day's  work.  Perforated  ebonite 
separators  are  employed  between  the  plates  instead  of  wood, 
as  they  have  been  found  to  give  every  satisfaction  as  regards 
circulation,  and  have  a  very  long  life.  The  company 
exercise  a  very  catholic  opinion  as  to  make  of  plates,  which 
they  purchase  separately,  for  building  into  their  own 
liatteries,  not  necessarily  getting  the  positive  and  negative 
plates  from  the  same  manufacturer.  Also,  they  occasionally 
purchase  the  plates  ready  formed,  and  sometimes  unformed. 
In  the  latter  case  they  have  to  be  formed  on  the  premises, 
a  special  space  in  the  battery-charging  department  being 
allocated  for  this  purpose. 

Gar  Particulars. — In  the  modern  chassis  employed  by 
this  concern  there  is  very  little  to  get  out  of  order.  Ball 
bearings  are  employed  throughout,  even  on  the  motor,  so  as 
to  reduce  friction  to  a  minimum.  The  wheels  are  fitted 
with  pneumatic  tires,  and  4,000  miles  is  considered  as  the 
minimum  normal  life  of  a  studded  tire,  which  is  far  better 
than  is  normally  obtained  on  a  petrol  vehicle.  All  parts  are 
made  interchangeable,  even  the  armatures  and  held  coils  of 
the  motors.     One   8-H.P.,   1,50Q-B.P,M,   motor  is  emploved 


on  each  car.  As  the  motor  has  a  double  commutator,  a 
series-parallel  control  at  constant  voltage  is  obtained,  as  is 
done  in  the  case  of  an  ordinary  tramcar  equipment.  The 
commutator  or  speed  controller  is  of  very  simple  design, 
operated  by  a  small  lever  under  and  concentric  with  the 
steering  wheel.  No  breaking  of  the  circuit  with  resultant 
sparking  takes  place  on  the  commutator,  as  the  main  switch 
(which  is  fitted  with  a  magnetic  blow-out)  is  opened  for 
each  change  of  speed  by  a  foot  lever,  and  the  latter  is  also 
connected  to  a  mechanical  brake.  In  addition  to  the  foot 
brake,  two  electric  braking  positions  are  provided  on  the 
controller.  The  motor  drives  the  differential  through 
double-reduction  double-helical  gearing.  The  efficiency  of 
the  motor  is  80  to  87  per  cent.  The  standard  chassis  has 
a  wheel  base  of  7  ft.  (!  in.,  with  a  track  of  4  ft.  G  in.,  and 
weighs  9^  cwt.  without  the  battery,  and  the  latter  turns 
the  scale  at  1 1  cwt. 

Garage  Arrangement. — It  is  of  historicaUinterest  to  note 
that  the  garage  is  erected  on  the  site  of  the  once  far-famed 
Mayfair  Ducking  Pond.  It  covers  an  area  of  half  an  acre, 
with  a  total  floor  space  of  two  acres,  comprised  in  a  base- 
ment, ground  and  first  floors,  and  a  flat  asphalted  roof. 
The  structure  is  carefully  designed  and  fireproof.  Large 
hydraulic  lifts  are  employed  for  handling  the  cars,  and  two 
small  ones  for  the  batteries.  The  east  bay  of  the  basement 
is  devoted  to  mechanical  repairs  on  the  chassis  and  the 
body  ;  while  the  central  and  west  bays  are  set  apart  for  the 
battery  charging,  cell  forming,  and  maintenance  depart- 
ments. The  dynamo  room  is  also  situated  in  the  basement. 
The  ground  floor  is,  of  course,  chiefly  occupied  by  the 
vehicles  in  use  ;  the  electric  batteries  are  attached  or  de- 
tached to  or  from  the  cars  on  this  floor  by  the  aid  of  two 
lifts  from  the  basement  below.  The  offices,  together  with 
handsome  reception  and  waiting  rooms,  are  also  here.  A 
separate  department  is  provided  for  the  tire  storage  and 
repairing  and  vulcanising  plant,  &c.  For,  similarly  to  the 
batteries,  the  tires  get  very  careful  attention.  Compressed 
air  is  laid  on  through  the  building  wherever  accessible  by 
cars,  so  there  is  no  excuse  for  not  properly  inflating  the 
tires.  The  second  floor  is  utilised  for  storage,  coach-work 
repairs,  repainting,  upholstering,  &c. 

The  dynamo  room  is  equipped  with  two  90-kw.,  one 
118-kw.,  and  one  130-kw.  motor-generator  sets,  to  reduce 
the  supply  voltage  as  received  from  the  Westminster  Electric 
Supply  Corporation  at  400  volts  to  113  volts,  which  is  the 
standard  for  the  garage.  The  annual  consumption  of  energy 
is  something  like  half  a  million  units. 

Costs. — The  average  cost  of  current  for  running  does  not 
exceed  that  of  modern  electric  passenger-car  practice,  as 
over  two  car-miles  per  unit  is  obtained.  This  is  obtained, 
inclusive  of  the  loss  of  transformation  in  the  motor- 
generators  from  the  400-volt  mains  to  the  1  IS-- volt  charging 
supply,  and  hence  is  an  indication  of  the  very  cheap  cost 
of  operating  electric  vehicles  as  far  as  power  is  concerned. 
The  cost  per  car-mile  of  plates  and  maintenance  is  less 
than  that  of  the  tires.  This  indicates  that  electric  vehicle 
operation  is  a  sound  commercial  proposition  that  offers 
very  considerable  advantages  over  petrol  or  horse-traction 
systems,  provided  the  mileage  does  not  exceed  that  of  the 
capacity  of  a  single  battery,  or,  alternatively,  that  facilities 
are  provided  for  picking  up  other  ready-charged  batteries 
as  required.  The  present  difficulties  in  the  way  of  the 
latter  arrangement  will  prevent  electric  vehicles  from  com- 
peting with  petrol-driven  cars  on  the  longer  distances,  for 
if  the  weight  of  the  battery  were  increased  beyond  that 
which  has  been  found  to  be  the  economical  weight,  there 
would  be  the  serious  drawback  of  having  to  haul  about 
non-earning  deadweight. 

In  Conclusion. — The  writer  wishes  to  express  his 
indebtedness  for  the  courtesies  extended  to  him,  in  his 
quest  for  information,  by  the  management  of  the  com- 
pany, and  in  particular  to  Mr.  W.  H.  Hixson,  the  chief 
electrical  engineer  and  works  manager,  who  personally 
took  a  great  deal  of  trouble  in  explaining  the  details  of  the 
methods,  organisation,  and  system  adopted  and  so  thoroughly 
worked  out  by  this  company.  Their  carefully-kept  records 
and  statistics  afford  extremely  valuable  information,  of 
which  they  have  taken  full  advantage,  with  the  result  that 
they  can  probably  run  an  electric  vehicle  more  economically 
than  anvone  else, 
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BUSINESS   NOTES. 


Book  Notices — We  have  received  a  copy  of  the  special 
January  number  of  the  British  Trade  Review  (113,  Cannon  Street, 
E.C).  We  are  informed  that  the  Review,  which  in  the  past  has 
circulated  almost  exclusively  abroad  with  the  object  of  encourag  ing 
our  overseas  trade,  is  now  to  open  its  subscription  list  to  United 
Kingdom  manufacturers.  The  issue  before  us  is  a  very  bulky  on,-. 
and  its  editorial  matter  necessarily  covers  a  host  of  subjects  in  view 
of  the  breadth  of  its  title.  Some  of  the  special  articles  are  :  The 
Financing-  of  Trade  after  the  War  :  Catalogues  as  Salesmen  ;  British 
Aeroplane  Industry  in  1910  ;  Electrical  Progress  in  1916  ;  The  Paper 
Trade  in  1916;  The  Metal  Market  in  1916.  There  are  many 
reports  on  the  state  of  markets  in  different  parts  of  the  country, 
and  altogether  the  number  forms  a  very  useful  and  businesslike 
renew  of  the  numerous  and  important  trade  matters  that  arc  now 
interesting  a  far  wider  circle  than  formerly. 

We  have  received  a  "  special  number  "  of  the  new  Rente  Generate 
ile  V Electricity  containing  the  programme  mapped  out  by  its 
founders,  from  the  pen  of  M.  Andre  Blondel.  who  has  been  lor  25 
years  associated  with  La  Lwmiere  Electrique,  ami  was  largely 
instrumental  in  bringing-  about  the  fusion  of  the  two  journals, 
which  now  appear  united  under  one  cover.  51.  J.  Blondin,  who 
was  editor-in-chief  of  La  Eumiere  Electrique  from  1895  to  1902, 
and  founder  of  La  Revue  Electrique  in  1904,  shares  with  31.  J.  de 
Soucy  the  office  of  editors-in-chief  of  the  Revue  Generate,  and  an 
article  over  their  joint  signatures  outlines  their  plans  for  the 
realisation  of  the  project,  while  the  remainder  of  the  issue  sets 
forth  the  system  of  classification  which  has  been  adopted,  the 
membership  of  the  administrative  council  and  the  editing  com- 
mittee, and  the  list  of  shareholders. 

The  first  numlier  of  the  paper  has  also  come  to  hand,  containing 
a  number  of  articles  by  men  of  eminence  in  scientific,  technical, 
and  legal  circles,  as  well  as  the  fortnightly  Bulletin  of  the  Union 
ilc-  Syndicats  de  l'Electricite.  of  which  the  journal,  in  succession  to 
La  Heme  Electrique,  is  the  official  organ.  We  offer  our  hearty 
congratulations  to  our  confreres  on  the  impressive  inake-up  of  their 
new  paper,  which  not  only  embodies  the  realisation  of  some 
features  of  their  ambitious  programme,  but  also  gives  every  reason 
to  anticipate  for  it  a  successful  future.  The  Heme  Generate  will 
appear  weekly,  the  annual  subscription  outside  France  being  50  fir, 

"  Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  LV. 
No.  262.  January.  1917.  This  issue  contains  the  following  papers 
and  lecture  : — "Parallel  Operation  of  Electric  Power  Stations,"  by 
Mr.  J.  S.  Peck;  ''Colonial  Telegraphs  and  Telephones."  by  Mr. 
R.  W.  Weightman  :  lecture  to  Newcastle  Local  Section  by  Mr. 
H.  W.  Clothier. 

"  Proceediiigsiot  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVI.'  No.  1.  Januarv.  1917.  New  Vork  :  The  Institute. 
Price  SI. 

"  Memoirs  of  the  College  of  Science."  Kyoto  Imperial  University. 
Vol.  I.     Nos.  S,  9,  and  10.     Kyoto  :  The  College  of  Science. 

"Practical  Electrician's  Pocket  Book  and  Diary.  1917."  London  : 
S.  Rentell  &  Co.     Price  Is.  6d.  net. 

Catalogues  and  Lists. — Messrs.  Taylor.  Taylor,  and 

Hobsox,  Ltd.,  62.  Oxford  Street.  London.  W. — Pocket  booklet 
giving  particulars  and  prices  of  their  engraving  machines  for 
engraving  on  brass,  iron,  steel,  kc. 

Pirelli-General  Cable  Works.  Ltd..  144.  Queen  Victoria 
Street,  London,  E.C. — 28-page  illustrated  brochure,  giving  an 
account  of  the  origin  of  the  undertaking  at  Southampton,  which 
rests  upon  the  universal  reputation  of  two  well-known  Italian  and 
British  electrical  companies  who,  in  co-operation,  have  been  able  to 
equip  the  works  on  the  most  modern,  and  therefore  the  most 
efficient,  lines.  Notes  on  a  tour  round  the  works  are  illustrated  by 
views  of  different  departments.  Excellent  and  interesting  photo- 
graphic pictures  are  included  of  the  Southampton  works,  the 
Pirelli  Italian  and  Spanish  factories,  and  some  of  the  factories  of 
the  General  Electric  Co.,  Ltd.,  in  England. 

Calendars.  —  Messrs.    Austin   Walters    &    Son,,  of 

Gaythorn  Electric  Works.  Manchester,  have  sent  us  a  calendar  for 
1917,  with  monthly  sheets  with  bold  black  date  figuring. 

Messrs.  Stewarts  &:  Lloyds.  Ltd..  have  sent  us  one  of  their 
neat  white  and  gold  framed  calendars  for  1917. 

The  Value  of  Good  Lighting. — In  a  pamphlet  recently 

issued  by  the  Westinghousb  Cooper  Hewitt  Co.,  Ltd..  Mr. 
A.  S.  Hubbard  demonstrates  the  importance  of  illumination  as  a 
factor  in  manufacturing  costs  by  an  ingenious  argument,  showing 
how  the  loss  of  a  few  minutes'  working  time  costs  an  employer 
more  than  would  provide  a  workman  with  a  good  light  all  day. 
He  proceeds  to  discuss  the  connection  of  good  lighting  with  effi- 
ciency of  labour,  and  defines  the  optimum  conditions  giving  the 
maximum  distinctness  of  vision  with  the  minimum  of  glare  and 
irregularity.  For  the  mercury  vapour  lamp  it  is  claimed  that  its 
bluish-green  light  affords  greatly  increased  acuity  of  vision  and 
diminishes  fatigue,  and  where  colour  values  as  they  appear  in  day- 
light need  not  be  distinguished,  this  lamp,  with  its  low  intrinsic 
brilliancy  and  high  efficiency,  is  recommendei  as  the  best  substitute 
for  daylight  in  workshops. 

Patent  Restoration. — Application  has  been  made  for  the 
restoration  of  Patent  No.  25,008  of  191 1.  entitled  "Improvements 
in  and  relating  to  indicating  mechanism  applicable  to  meters," 
granted  to  T.  F.  &  H.  T.  Thorp. 


Factory  Property  in  1916. — Messrs.  Leopold  Farml- 
and Sons.  London,  E.C.,  have  issued  their  report  on  factory  and 
commercial  property  sales  during  1916.  They  state  that  the  sales 
and  letting  of  factory  property,  wharves,  land.  &c.,  ~h"iv  far  better 
results  than  was  the  case  in  1915.  "This  result  is.  in  a  large 
measure,  due  to  the  war,  which  has  produced  a  great  demand  tin- 
factories  and  commercial  property  of  all  descriptions.  .  .  .  We 
have  disposed  of  a  large  numberof  factories,  with  and  without  plant 
and  machinery,  at  figures  running  into  many  thousands  of  pounds. 
and  an  unprecedented  demand  still  exists  for  propertie-  o)  all 
kinds.  Premises  that  previous  to  the  war  had  failed  to  find  tenants 
for  years  have  been  rapidly  taken  up.  owners  in  many  cases  having 
obtained,  through  competition,  increased  prices  to  those  asked. " 
Many  factories  have  been  disposed  of  to  the  Government.  Govern- 
ment contractors  in  all  branches  of  manufacture.  English  firms 
starting  to  manufacture  goods  previously  imported  (now  barred 
through  the  war),  and  Belgian  manufacturers  who  largely  exported 
goods  to  this  country,  but  are  prevented  from  doing  so  now  owing  to 
their  works  having  been  destroyed  by  the  Germans, 

"To  say  the  industrial  world  of  England  is  busy,  is  a  mild  term 
to  use;  it  is  in  the  throes  of  a  boom.  and.  so  far  as  one  can 
judge,  is  likely  to  lie  for  some  years  to  come." 

The  outlook  for  further  deals  in   factory  property  is 
the  firm  hope  to  report  a  continuance  of  the  demand  and  supply   of 
commercial  properties  of  all  descriptions  in  the  present  year. 

Trade  Review. — Messrs.  Bolling  A  Lowe  have  issued 

their  annualreview  of  the  iron  aud  steel  trades  for  191  7. 

Trade  with  China. — Mr.  Archibald  Ruse,  H.M.  Assistani 

Commercial  Attache  at  Shanghai,  is  now  in-  this  country.  He  is 
prepared,  by  appointment,  to  give  interviews  to  representatives  of 
British  firms,  and  especially  to  answer  any  questions  that  they  may 
desire  to  put  to  him  concerning  (.1)  methods  of  trade  in  china  ; 
(2)  appointment  of  agents;  (3)  extent  of  Japanese  competition. 
Applications  should  be  addressed  to  the  Comptroller-General. 
Department  of  Commercial  Intelligence.  73.  Basinghall  Street. 
London,  E.G.  not  later  than  Januarv  2Mh  in  the  case  of  firms  in 
the  provinces  and  February  1st  in  the  case  of  London. 

Liquidations. — Schoeh  Bros.,  29-30,  Cock  Lane.  Snow 

Hill.  London.  E.C. — The  Controller.  Mr.  J.  W.  Barrett,  has  applied 
to  the  B.  of  T.  for  his  release. 

Stolz     Electrophone     Co.     (1913).     Ltd..     London.     E.C. 
Liquidator  released  January  8th. 

Bankruptcy   Proceedings. — C.    B.    Ogilvib,   electrical 

engineer.  Whalley  Range. — First  meeting  January  24th  ;  public 
examination  February  6th.  the  former  at  Manchester  and  the  latter 
at  Salford. 


LIGHTING  AND  POWER  NOTES. 


Argentina. — The  town  of  Dolores  (Province  of  Buenos 
Ayres)  has  been  in  darkness  since  December  1st,  when  the  local 
electric  lighting  company  cut  off  the  current  owing  to  non-pay- 
ment bv  the  municipal  authorities  of  the  public  lighting  bill. — 
Review  of  the  River  Plate. 

Australia. — At  a  recent  sitting  of  the  Royal  Commission 

appointed  to  inquire  into  the  admistration  of  the  work  a<  the 
Federal  Capital.  Mr.  J.  Bethel,  the  chief  storekeeper  of  the  Metro- 
politan Board  of  Works,  who  had  lieen  instructed  to  inspect  ami 
value  the  plant  and  material  in  hand,  stated  that  a  large  and  valu- 
able stock  of  electrical  materials  was  lying  at  the  depot.  Much  of 
it  had  been  kept  in  hand  for  a  considerable  time.  No  record  was 
kept  of  it  when  used,  the  men  taking  what  they  required  without 
check  of  any  kind.  Of  94  electric  motors  there  23  were  lying  dis- 
used, and  36  were  in  temporary  use.  Much  of  the  present  material 
lying  in  the  store  and  yards  would  never  have  been  ordered  if  a 
proper  system  had  been  in  vogue.  He  found  five  motor-ears 
there,  valued  at  £1.330,  and  two  motor-cycles. 

In  reporting  on  the  Brunswick  (Vic.)  electric  lighting  system, 
Mr.  N.  Murray  stated  that  the  installation  has  cost  £33.000  to  date. 
While  Brunswick  was  considered  the  most  extensively  lighted 
suburb,  the  cost  was  stated  to  be  about  23  per  cent,  greater  by  the 
series  system  than  with  the  parallel  system.  The  high-tension 
circuit  throughout  the  city  i-  considered  to  be  a  decided  hazard  to 
life  and  property. — Melbourne  Agi . 

The  Sydney  City  Council   has   accepted  a  tender  for  the  erection 

of  a  sub-station  in  Castlereagh   Street,  at  a  cost    of    £21,( fin 

front  portion  of  the  premises  will  be  utilised  as  showrooms  for 
electrical  fittings,  motors,  and  also  electrically-driven  motor-cars. 

The  Council   is   about   to    proc 1   with    the  erection  of  a   nine- 
storey  building  in  Kent   Street  for  stores  and   workshop-.       s. 
Telegraph. 

Ayrshire. — The  Troon  T.C.  has  decided  to  ask  Kilmar- 
nock Corporation,  which  desired  to  erect  an  overhead  transmission 
to  a  new  hosiery  factory,  to  lay  the  cable  underground. 

Bedford. — Plant  Extensions. — With   reference  to  the 

scheme  of  extension   recently  put   forward    by  the  I 

mittee.  and  rejected  by  tin-  Council  (see  b-t    week's    not 

result   of  the  interview  of    th  mmittee     appointed  to 
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Beoure  better  terms  tor  the  proposed  supply  outside  the  borough, 
the  consumer  has  agreed  to  raise  the  minimum  guarantee  to  £3,250 
per  annum  for  seven  years,  and.  if  necessary,  to  take  current,  if 
required,  from  the  Corporation  for  the  period  of  the  loan.  Similar 
rates  to  those  in  the  borough  are  to  be  charged.  These  concessions 
are  far  less  than  the  demands  of  the  Special  Committee,  and.  the 
Bedfordshire  Time-  remark-,  do  not  amount  to  very  much  in 
reality;  however,  the  resolution  to  adopt  the  revised  agreement 
and  proceed  with  the  extensions  was  carried  unanimously,  and 
negotiations  are  to  he  commenced  for  obtaining  a  loan.  As  we 
understand  it.  the  undertaking  requires  the  addition  of  modem 
generating  plant,  and  the  authority  behind  the  new  consumer  out- 
side the  boundary  will  ensure  that  the  new  plant,  which  would 
otherwise  he  difficult  to  ohtain.  will  he  secured. 

Bradford. — TKe    Parliamentary    Sub-Committee  "I    the 

Corporation  has  decided,  we  understand,  to  oppose  the  Electrical 
Distribution  of  Yorkshire.  Ltd..  in  the  provisional  orders  which  it 
is  asking  for  from  the  B.  of  T.  to  supply  several  West  Riding  dis- 
tricts. Bradford  is  primarily  concerned  about  the  districts  of 
Clayton,  Queensbury,  Rawdon,  and  Yeadou,  and  as  these  come 
into  the  areas  for  which  powers  are  being  sought,  it  may  be 
expected  that  strenuous  opposition  will  he  forthcoming  when  the 
application  is  heard. 

Cardiff. — Year's  Working. — The  accounts  fur  the  year's 

working  of  the  Corporation  electricity  department  for  the  year 
ended  March  31st  last  show  a  total  revenue  of  £t!7,S.42.  works  costs 
amounting  to  £3S,931.  and  a  gross  profit  of  628,911  :  interest  and 
sinking  fund.  &c,  absorbed  £19,544,  and  the  net  profit  was 
I9.3i>7.  The  units  sold  amounted  to  7.452,031.  an  increase  of 
129,822  units  over  the  previous  year;  the  consumers  numbered 
4,108;  1,03]  motors,  totalling  6,574  Hi'.,  were  connected.  The  , 
maximum  load  was  4,208  KW.  and  load  factor  20'21  per  cent. 
2,730,906  units  were  used  for  power  supply  purposes  during  the 
year,  an  increase  over  the  previous  year  of  171,390  units.  Supplies 
for  domestic  purposes,  particularly  for  heating,  show  a  steady 
improvement,  the  output  on  this  account  being  394.504  units  as 
compared  with  259,992  units  for  191.").  The  total  connections  for 
heating  installations  at  .March  31st.  1916,  represented  1,194 '08  KW.. 
an  increase  of  315"76  KW.  on  the  previous  March  figures. 

Carlisle. — Proposed  Plant  Extension. — The  Corpora- 
tion   has   decided   to   apply   for    permission    to    install    additional 
-  generating  plant,  at  a  cos!  of  £9, 

Chile. — Permission   has   been   granted    to    L)on    Martin 

Pizarro  to  install  an  overhead  electric  lighting  system  in  the  town 
of  Pozo  de  Almonte. — Board  of  Trade  Journal. 

Epsom  and  Wimbledon. — E.L.  Proposals. — At  the  last 

meeting  of  the  Surrey  County  Council,  the  Parliamentary  Com- 
mittee reported  in  regard  to  Electric  Lighting  Orders  promoted  by 
the  Epsom  and  Wimbledon  authorities,  that  the  Committee  proposed 
to  make  representations  to  the  B.  of  T.  that,  in  view  of  the  general 
questions  relating  to  the  supply  of  electric  energy  raised  by  the 
two  London  Electric  Supply  Bills,  which  will  be  revived  after 
the  war,  it  is  not  expedient  that  any  new  powers  should  be 
granted  or  vested  interests  acquired  until  such  questions  are  settled  ; 
also  that  the  time  is  inopportune  for  t  he  consideration  by  Parlia- 
ment of  proposals  which  must  involve  the  raising  of  new  or  addi- 
tional capital.  The  report,  which  was  vigorously  opposed  by 
the  two  Wimbledon  representatives,  was  carried  with  three 
dissentients. 

Featherstone. — Prov.  Order. — The  Urban  Council  has 

decided  not  to  oppose  the  application  of  the  Electrical  Distribution 
of  Yorkshire.  Ltd.,  for  a  prov.  order  in  the  Council's  district. 

Grimsby. — Women  Labour. — At  the  last   meeting  of 

the  Corporation  Lighting  Committee  it  was  reported  that  some  35 
unskilled  and  semi-skilled  employes  of  the  electricity  department 
had  been  debadged  :  the  Committee  decided  to  employ  women  and 
girls  to  replace  men  wherever  possible  inside  the  works,  and  to 
release  the  others  as  quickly  as  substitutes  were  found. 

A  scheme  was  also  approved  Jay  which  the  Corporation  and  the 
G-.C.  Railway  Co.  could  either,  in  emergency,  supply  the  other  with 
electricity  in  bulk  to  a  certain  amount  at  fixed  rates. 

Halifax. — Annual  Report. — The  year's  working  of  the 

Corporation  electricity  department  to  March  31st  last  shows  a  total 
revenue  of  £71,766  :  working  expenses  amounting  to  £36,051,  and  a 
gross  profit  of  635,715;  after  providing  for  interest,  income-tax, 
and  sinking  fund  charge-.  £20,765,  there  was  a  net  balance  of 
£14,949.  which  was  carried  to  the  appropriation  account,  from 
which  £3,345  was  transferred  for  the  relief  of  rates  and  £3,857 
to  the  renewals  fund,  the  remainder  being  spent  on  capital 
account,  fee. 

A  total  of  134  million  units  were  sold;  we  note  that  the  net 
amount  transferred  in  aid  of  rates  during  the  last  16  years  amounts 
to  £35,294. 

Morley. — An  explosion  of  an  electric  switch  box,  last 
week,  is  believed  to  have  been  caused  by  gas  which  had  made  its 
way  into  the  box  front  an.  adjoining  mam 

Paraguay. — -On  December  11th  a  general  strike,  declared 

by  the  Paraguayan  Regional  Workmen's  Union,  commenced  in  the 
capital.  The  tramway  service  stopped  during  the  morning,  and  in 
the  afternoon  tqe.  power  house  ceased  operation,  owing  to  the  em- 
ployes hiving",  left  .t'o  'Join  the  strikers  ;   the   railway   staff   aTs*o 


joined  the  movement.  During  the  day  the  inmates  of  the  public 
prisons,  accompanied  by  the  police,  were  taken  to  the  power  house 
to  assist  in  the  working  of  the  plant,  in  order  to  provide  lighting 
for  the  city.  The  President  of  the  Republic  intervened  to  firing 
the  strike  to  a  conclusion. — Review  of  the  River  Plate. 

South  Africa. — The  Cape    Town    Corporation  has  been 

considering  the  question  of  placing  a  limit  upon  the  amount  to  be 
contributed  in  aid  of  rates  by  the  electricity  undertaking,  and  has 
decided  that  the  contribution  should  be  at  the  rate  of  3  pel  cent. 
on  the  capital  invested;  any  surplus  over  this  sum  to  be  utilised 
for  reducing  the  charges  made  tor  electricity  to  consumers.  Accord- 
ing to  the  estimates,  an  excess  profit  is  anticipated  this  year,  but 
the  Corporation  has  decided,  evwing  to  the  abnormal  conditions,  not 
to  make  any  reductions  in  the  charges  at  present. 

Messrs.  Merz  ,t  McLellan  have,  been  asked  to  undertake  an 
investigation  into  the  financial  position  of  the  Durban  Corpora- 
tion's electrical  undertaking.  The  circumstances  under  which  this 
arrangement  has  been  made  are  indicated  in  a  report  of  the  Cor- 
poration, which  stated  that  last  July  the  necessary  documents 
should  be  forwarded  to  the  London  agents.  The  references 
were  :— 

GO  Whether  the  plant  of  the  electrical  undertaking  is  worth  the 
amount  of  the  liability  placed  upon  it. 

U>)  Whether  the  provision  out  of  revenue  for  depreciation  and 
renewals  has  been  sufficient  ;  and 

(r)  On  what  basis  should  depreciation  and  renewals  allowances 
lie  made  m  future. 

ill)  Are  all  the  tariffs  in  force  by  the  department  for  the  supply 
of  current  profitable  to  the  department,  and  if  not.  what  suggestions 
a-  to  their  alteration  could  be  made  .' 

(/)  What  is  the  lowest  price  at  which  power  could  be  sold, 
keeping  in  mind  the  cost  of  production,  capital  expendi- 
ture. &c.  .' 

Southend-on-Sea. — Proposed  Plant  Extension. — The 

engineer  has  been  instructed  to  inquire  as  to  the  cost,  &c,  of  two 
750-KW.  generating  sets,  which  will  be  required  to  meet  future 
demands  ;  also  as  to  the  possibility  of  enlarging  the  existing 
condenser. 

Stretford. — It  was  reported  at   the  last   meeting  of  the 

Council  that,  owing  to  the  exceptionally  heavy  demand  for  current, 
the  coal  consumption  had  gone  up  to  280  tons  per  week,  necessi- 
tating taking  coal  out  of  stock,  as  the  deliveries  only  average  220 
tons  per  week.  At  present  it  was  possible  to  deal  satisfactorily 
with  the  load,  but  consideration  would  have  to  be  given  before 
granting  increased  supplies. 

Swansea. — The  electrical  engineer  has  reported  that  a 
water-tube  boiler,  with  auxiliaries,  induced-draught  fan.  and  feed 
pump,  should  be  installed  at  the  station  as  soon  as  possible.  The 
engineer  has  suggested  that  certain  of  the  Corporation  houses  on 
the  Trewyddfa  Common  might  be  dealt  with  under  the  scheme  of 
free-wiring,  and  the  Electric  Lighting  Committee  and  the  Housing 
Committee  have  approved  of  this  suggestion. 

Tasmania.  —  Hydro-Electric    Plant    Extension. — 

Additional  plant  is  to  be  installed  at  the  Lady  Margaret  hydro- 
electric station  of  the  Mount  Lyell  Mining  Co.  ;  the  power  at 
present  available  is  about  5.000  h.p..  which  is  to  be  raised  to 
6,600  H.P.  The  cost  is  estimated  at  £30,000.  The  utilisation  of 
the  full  resources  of  the  lake  is  contemplated  at  a  further  cost  of 
£30,000,  making  £60,000;  the  power  then  available  would 
approximate  10.000  H.P. 

Two  working  methods  for  the  extraction  of  sulphur  from  pyrites 
prior  to  smelting  have  been  elaborated  by  the  experts  of  the  Mount 
Lyell  Co.  One  is  the  liberation  of  the  sulphur  in  a  closed  retort 
furnace  externally  heated  by  means  of  the  electric  current.  The 
other  consists  in  thp  employment  of  a  modern  circular  reverliera- 
tory  furnace,  mechanically  rabbled,  built  to  exclude  the  admission 
of  air.  and  coal  fired.  Xo  difficulty  is  experienced  in  either  case  in 
driving  off  the  sulphur,  but  it  is  necessary  to  devise  permanently 
effective  mechanical  means  of  stirring  the  ore  under  the  novel  con- 
ditions obtaining,  for  which  there  is  no  precedent.  The  low-  cost 
of  the- electric  current  seems  to  favour  the  commercial  application 
of  the  first-mentioned  type  of  furnace.  The  attempt  to^  recover 
sulphur  from  the  furnace  gases  has  been  given  up  as  uncommercial 

Whitehaven. — The   Water  and  Lighting  Cotomittee  of 

the  T.C.  is  to  consider  the  desirability  of  extending  the  electricity 
mains  to  Kells,  authority  for  which  has  been  received. 

Worcester. —  Extension     Scheme. — The    Council    has 

confirmed  the  Sub-Committee's  action  in  connection  with  an 
increased  supply  to  a  local  firm,  and  that  steps  be  taken  to  secure  a 
loan  of  £  720  to  cover  the  cost,  t'nder  the  original  terms  it  was 
found  that  concessions  to  the  firm  in  lighting  supply  would  repre- 
sent some  £500  a  year,  but.  as  the  result  of  negotiation,  this  was 
reduced  to  from  £225  to  £250  during  the  war  and  a  smaller  amount 
afterwards.  Lnder  the  scheme  the  firm  contributes  towards  the 
cost  of  a  ring  main,  which  will  enable  fresh  business  to  be 
obtained. 

Worthing.— The  T.C.  has  decided  to  realise  a  portion  of 
the  reserve  fund  to  meet  an  estimated  deficit  of  £1,984  on  the 
electricity  undertaking  at  ( the  end  of  the ,  present  financial  y'ettr. 
This  reserve  fund  at  present  stands  at  £4,500. 
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TRAMWAY  and  RAILWAY  NOTES. 


Accrington. — It  is  stated  that  the  female  conductors  on 
the  cars  are  much  dissatisfied  at  their  exclusion  from  the  recent 
award  granting-  a  war  bonus  to  male  employes,  and  intend  to  take 
steps  to  bring  their  claims  before  the  tramway  authorities. 

Ashton-under-Lyne. — Tramway  Purchase. — A  public 

•  meeting  of  ratepayers,  on  Wednesday  last  week,  authorised  the 
( 'i  irporation  to  proceed  with  a  Parliamentary  Bill  to  obtain  powers 
to  purchase  the  Oldham,  Ashton,  and  Hyde  Tramway  Co.'s  under- 
taking within  the  borough  and  in  the  adjoining  villages  of 
Waterloo  and  Bardsley  ;  power  is  also  sought  to  construct  con- 
necting tramways,  at  a  cost  of  about  £5,000,  and  to  run  a  rnotor- 
'bus  service. 

Australia. — The  Premier  of  Western  Australia  recently 
called  a  conference  of  representatives  of  the  Perth,  Subiaco.  and 
Victoria  Park  Municipal  Councils  and  the  Perth  and  Claremont 
Road  Boards,  to  discuss  a  proposal  to  vest  the  management  of  the 
Perth  Tramways  in  the  Municipalities  concerned.  The  Premier 
pointed  out  that  the  Government  absolutely  believed  in  the  local 
authorities  carrying  out  their  responsibilities,  and  one  of  these  was 
the  tramway  service.  A  Committee  was  appointed  to  inquire  and 
report  to  a  future  conference. — Tenders. 

Bradford. — Electric  Vehicle. — The  Lingfield  Dyeing 

Co.,  Ltd.,  has  recently  taken  delivery  through  the  local  agents 
of  a  2-ton  G.v.  electric  delivery  van,  fitted  with  Ironclad  Exide 
battery. 

Cardiff. — Year's  Working. — The  report  of  the  year's 
working  of  the  Corporation  tramways  to  March  31st  last  shows 
that  the  total  revenue  was  £167,794,  working  expenses  amounted 
to  £90,733,  and  the  gross  profits  to  £78.350.  After  payment 
of  interest,  £24,803,  sinking  fund,  £23,988.  income-tax,  £3,708, 
and  allowances  to  employes  on  war  service,  £5,326,  there 
was  a  net  balance  of  £20.525,  as  compared  with  £16,949 
in  the  previous  year.  Of  this  £6,947  has  been  carried  to 
the  depreciation  account,  and  the  balance,  £13.578.  to  reserve. 
The  car-mileage  was  2,399,240  ;  the  passengers  carried  numbered 
30,878,116.  The  average  revenue  per  car-mile  was  14'343d.  ;  the 
working  expenses,  including  power,  were  7'514d.  The  total  amount 
of  sinking  fund  and  loans  repaid  was  £310,606,  and  other  funds  in 
hand  amount  to  £110,359. 

Carlisle. — The  City  Council  has  approved  the  action  of 
the  Watoh  Committee  in  refusing  another  application  of  the  Tram- 
win  -  ( !o.  to  licence  women  as  drivers  of  the  cars. 

Continental. — Spain. — A  concession  has  been  awarded 
to  the  Sociedad  Los  Tranvias  de  Zaragoza  for  the  construction  and 
working  of  ah  electric  tramway  in  Saragossa. — Board  of  Trade 
•Journal, 

Edinburgh.  — ■  Tramways    Purchase    Scheme.  —  The 

proposal  to  adopt  the  overhead  trolley  system  for  the  city  tram- 
ways when  they  are  taken  over  by  the  T.C.  has  led  to  opposition 
on  the  part  of  the  Cockburn  Association,  one  of  the  influential 
societies  in  the  city,  and  it  is  intended  to  petition  against  this  part 
of  the  proposal. 

The  T.C.  has  decided  to  purchase  the  cable  cars  from  the 
Tramway  Co.  at  the  end  of  the  lease  for  £50,000. 

Glasgow. — A  meeting  of  the  Tramways  Committee  has 
been  held  with  a  view  to  considering  the  growing  development  of 
traffic,  and  efforts  are  to  be  made  to  secure  a  rearrangement  of 
hours  of  factories,  &c.,  and  alteration  of  shopping  times,  with  a 
view  to  relieving  congestion. 

Gosforth. — The  XJ.D.C.  has  decided  to  draw  the  atten- 
tion of  the  B.  of  T.  to  its  complaint  regarding  the  inconvenience  of 
the  front-entrance  cars,  and  the  irregular  service  given  by  the 
Newcastle  tramways. 

Halifax. — Year's  Working. — The  annual  report  of  the 
tramways  department  for  the  year  ended  March  31st  last  shows  a, 
net  profit  of  £10,055,  as  compared  with  £16.211  in  the  previous 
year.  Whilst  the  working  expenses  of  the  year  were  reduced  by 
11.258,  the  total  revenue  increased  by  £432.  The  passengers 
carried  numbered  21,024,003.  as  against  20.707.071.  There  are 
66  female  conductors  on  the  system. 

In  its  reply  to  the  L.G.B.,  stating  schemes  which  it  has  in 
prospect  for  after  the  war,  the  Corporation  includes  as  "  urgent 
■work  "  the  relaying  of  tramway  track  at  a  cost  of  £31,556.  \ 

Hyde. — Proposed  Tramway  Purchase. — The  T.C.  has 

decided  to  proceed  with  negotiations  with  the  Oldham,  Ashton  and 
Hyde  Tramway  Co.  for  the  purchase  of  the  length  of  line. within 
tho  borough.  Negotiations  are  to  be  entered  into  with  the  Tramway' 
Co.  and  tho  Stockport  Corporation  for  tho  working  of  tho  tramway 
from  August  next  until  tho  purchase  has  been  completed. 

Leeds. — The  effect  of  the  railway  restrictions  has  made 
itself  manifest  by  the  extraordinary  increase  of  the  number  of  people 
nsing  the  tramway  cars  sinc6  the  restrictions  came  into  force  ;  the 
Jast  week's  receipts  were  up  by  £700.  The  number  of  passengers 
parried  was  2.198,614,  against  2,056,373  for  the  corresponding 
period  of  last  year.  At  th>e  present  time  there  are  nearly  8'0  cars 
Withdrawn  for  repairs. 


Manchester. — Traffic  Conference. — An  informal  con- 
ference has  been  held  by  the  Manchester  and  Salford  tramway 
departments.  The  increased  traffic  on  the  cars,  due  to  the  restricted 
railway  service  and  the  increase  of  fares,  was  one  of  the  subjects 
under  consideration,  and  special  attention  was  devoted  to  the 
question  of  "  rush "  traffic  in  the  mornings  and  evenings  rhi 
use  of  trailers  and  the  employment  of  women  as  drivers  were  other 
matters  touched  upon,  whilst  there  was  also  discussed  the  problem 
of  fares  and  the  question  of  increasing  them  or  reducing  the 
length  of  the  stages.  The  conference  is  probably  the  prelude  to 
joint  action  between  the  two  authorities. 

Oldham. — The  manager  (Mr.  Priestley)  of  the  Corpora 

tion  tramways  reports  that  the  recent  arbitration  award,  in  which 
Oldham  was  included,  will  mean  an  increase  of  £3,500  per  annum 
in  wages  in  that  department  alone.  The  suggestion  was  made  at 
the  meeting  of  the  Committee  that  the  town  might  reap  benefit 
from  the  curtailment  of  the  train  service  by  more  thi" 
being  run  to  and  from  Manchester,  but  the  manager  said  the  Man- 
chester Corporation  was  unable  to  help,  owing  to  the  shortage  of 
labour.  There  were  nine  cars  running  through,  but  13  would  be 
required  for  a  10-minutes'  service.  The  question  of  running  non- 
stop cars  was  raised,  but.  the  manager  pointed  out  that  the  B.  of  T. 
compulsory  stops  would  have  to  be  observed,  aud  they  had  not  the 
men  to  work  such  a  system. 

Rotherham. — Suggested    Tramway    Purchase. — The 

Corporation  has  decided  to  inquire  upon  what  terms  the  under- 
taking of  the  Mexborough  and  Swinton  Tramways  Co.  may  be 
acquired  by  the  municipality. 

Salford. — The  question  of  revising  fares  and  other 
working  arrangements  in  connection  with  the  tramways  is  to  be 
considered  by  the  Tramways  Committee  in  Salford  and  other 
south-east  Lancashire  towns. 

Southend-on-Sea.  —  The  Tramways  Committee  has 
inspected  a  car  in  which  the  lighting  has  been  rearranged,  and  a 
similar  improvement  is  to  be  made  in  the  lighting  of  other  cars. 
The  electrical  engineer  has  been  in  communication  with  the  B.  of  T. 
upon  a  proposal  to  convert  certain  of  the  tramcars  into  double- 
decked  cars.  The  Board  suggests  that  the  conversion  should,  in 
the  first  place,  be  carried  out  on  large  bogey  cars,  and  inquiries  are 
to  be  made  of  other  towns  where  a  similar  gauge  of  light  railways 
is  in  use  as  to  their  experience  of  the  running  of  double-decked 
cars. 

Stretford. — Tramway   Stoppage. — As  a  result   of  the 

breakdown  of  one  of  the  engines  at  the  electricity  works,  the  tram- 
way service  of  the  Manchester  Corporation  in  the  district  was 
temporarily  interrupted  ;  after  a  delay  of  about  two  hours  a  tem- 
porary supply  was  obtained  from  the  Manchester  electricity  works. 
The  cause  of  the  breakdown  was  the  extraordinary  demand  for 
power  for  factories. 

Surbiton. — Electric  Dust  Vans. — A  deputation  of  the 

D.C.  has  waited  on  the  L.G.B.  urging  the  necessity  that  permission 
should  be  granted  for  the  purchase  of  two  electric  vehicles  for  the 
collection  of  house  refuse.  At  a  recent  meeting  of  the  Council  it 
was  decided  that  Edison  Accumulators,  Ltd..  be  informed  that,  in 
the  event  of  the  refusal  of  the  Board  for  permission  to  pur- 
chase by  instalments,  the  Council  will  purchase  one  vehicle  for 
cash  and  hire  another  for  12  months,  on  the  understanding  that 
the  Council  will  purchase  the  vehicle  for  the  sum  mentioned  in  the 
specification,  less  hire  cost,  at  the  expiration  of  that  period. 

Walsall. — Curious  Accident. — As  the  result  of  a  tram- 
car  losing  its  driver,  a  curious  accident,  or,  to  be  more  correct,  a 
series  of  accidents,  occurred  between  Walsall  and  Willenhall.  on 
Friday  in  last  week.  The  driver  of  the  car,  in  looking  round  at  his 
trolley,  fell  off,  and  as  a  large  picture  belonging  to  one  of  the 
passengers  obscured  the  view  of  those  inside,  neither  the  conductress 
nor  the  passengers  were  aware  of  the  mishap  for  a  time.  When 
the  conductress  discovered  the  absence  of  the  driver  she  imme- 
diately applied  the  brakes,  but  as  the  car  was  then  descending  a 
slope,  the  brakes  were  not  sufficient  to  stop  its  career.  The 
consequence  was  that  it  dashed  into  a  two-horse  laundry  van. 
Directly  after  this  collision  a  youth  got  on  to  the  platform,  and. 
fortunately,  succeeded  in  bringing  it  to  a  standstill.  The  driver  ot 
the  van,  and  a  child  who  accompanied  him,  escaped  uninjured. 
Meanwhile  the  driver  of  the  car,  after  falling  off,  ran  after  it  for 
some  distance,  then  tried  to  get  on  to  a  motor-lorry  going  in  the 
game  direction,  but  slipped,  and  one  of  the  wheels  passed  oyer  his 
legs,  which  was  badly  crushed.  He  was  taken  on  the  lorry  to 
where  the  car  had  stopped  before  it  was  realised  how  serious  his 
injuries  were. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Grant  to  Bell  Employes.  —  The  American  Bell  Tele- 
phone System  has  decided  to  distribute  more  than  56,000.000  among' 
its  employe's,  to  help  to  meet  the  increased  cost  of  living. 

U.S.  Wireless  Law. — A  Bill  has  been  introduced  into  the. 
U.S.  Congress  to  strengthen  thu  GflVernrmsnt  control  of  radio- 
communication: — T.  antf  T.  Sfc. 
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Midway  Island. — To  convey  their  "cordial  greetings 
and  besl  wishes  for  the  New  3fear,"  the  Commercial  Cable  Co.  have 
sent  us  a  coloured  rani  illustrating  Midway  bland  as  a  barren 
waste  in  1900,  and  as  a  cultured  colony  in  the  occupation  of  the 
Commercial  Pacific  Cable  Co.'s  cable  staff.  We.  gave  some  par- 
ticulars recently  of  the  transformation  effected  by  the  company 
(E.R.  October  i:ith.  1916). 

Railway  Signal  Breakdown. — The  fusing  of  a  cable  con- 

in  <  fced  with  the  electrical  signalling  apparatus  at  London  Road 
<  L.  &  N.W.  Railway)  Station.  Manchester,  last  week,  greatly  inter- 
fered with  traffic.  The  points  being  affected,  trains  were  unable  to 
complete  the  journey,  some  of  them  being  held  up  fox  long  periods, 
whilst  many  passengers  from  Longsight  walked  along  the  track  as 
the  quickest  way  of  reaching  town. 

Wireless   Record. — According  to  the  T.  and  T.  Age,  the 

steamer  FloridUin,  San  Francisco  to  Sydney,  maintained  communi- 
cation with  the  Marconi  station  at  San  Francisco  up  to  a  distance 
of  3,000  miles,  and  her  position  reports  were  received  up  to  a  dis- 
tance of  ;>.2l'7  miles.  The  standard  Marconi  2-kw.  500-cycle  set 
was  used  on  the  ship. 

Mr.  David  Sarnoff  has   heen   appointed   manager   of   th m- 

mercial  department  ,,t  the  Marconi  Wireless  Telegraph  Co.  of 
America. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 
Australia. — Sydney Feb.    19th.     Municipal   Council. 

Meters,  maximum-demand  indicators,  feeder  regulators.  Specifica- 
tion from  E.L.  Department,  Town  Hall. 

March  5th.  Council.  One  7,500-K.v.A.  turbo-alternator.  Sec 
"  Official  Notices"  January  5th. 

Bambridge. — February  3rd.  Urban  Council.  Public 
lighting  of  the  district  with  gas  or  electricity. 

Bedford.  —  Electricity  Department.  Extensions,  com- 
prising building's,  boiler-house  plant,  turbo-generator,  steam  and 
water  auxiliaries,  switchgear,  &c.     See  "Official  Notices"  to-day. 

Halifax. — February  12th.  Corporation  Tramways  Com- 
mittee. Stores  and  materials,  including  lighting  materials,  wheel 
brake  blocks,  trolley  and  overhead  line  materials,  &c,  for  twelve 
months.     Tenders  to  Tramways  Engineer. 

London.  —  Batterska.  —  February  6th.  Electricity 
Department.  Oils,  engine-room  stores,  meters,  joint  boxes  &c. 
See  "  Official  Notices"  to-day. 

Manchester. —  February  2nd.     Electricity   Committee. 

Cooling  towers.     Sec  "Official  Notices"  to-day. 

Middlesbrough.  —  February   1st.     Corporation.     Twelve 

months'  supply  of  electric  lamps.  Mr.  S.  E.  Burgess.  Borough 
Engineer. 

New    Maiden. — January   Mist-.      Maiden   and   Coombe 

U.D.C.  Installation  of  fire-alarm  system.  Particulars  from  the 
Council's  Engineer. 

New  Zealand. — Tauranua. — February   12th.     Borough 

Council.  Supply  of  six  three-phase  transformers,  11,000-400  volts. 
Messrs.  H.  W.  Clime  &  Sons,  Consulting  Engineers,  Raetihi. — 
N.Z.  Shipping  ami  Commerce. 

Salford.  —  Tramways  Committee.     Steel   tires,  pinions, 

and  gear  wheels.     General  Manager,  32,  Blackfriars  Street. 

South  Africa. — Durban. —  February  12th.     Six  four-ton 

electric  travelling  portable  jib-cranes  for  the  harbour.* 

March  8th.  Department  of  Post  and  Telegraphs.  Installation 
of  an  automatic  telephone  exchange  at  Pietermaritzburg.  See 
"  Official  Notices  "  to-day. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Department  in  London. 


CLOSED. 

Cape  Town.— The  tender  of  Messrs.  E.  A.  Shaw  &  Co. 
for  the  wiring  of  the  Victoria  Court  Flats,  at  £800,  has  been 
accepted.  The  work  comprises  about  215  lighting  points  and  34 
bell  points. 

Sleaford.  —  U.D.C.     Coal   for   the   electricity   works  to 

June  30th      D.  Pattiuson  &  Co..  27s.  pel'  ton. 


Southend-on-Sea. — Town  Council.    Contracts  placed  :— 

John  Brown  &  Co.,  Ltd.— Tires,  £373. 

P.  R.  Jackson  &  Co.— Armature  coils,  &c,  £303. 

S.  Stone  &  Co.— Bar  steel,  iron,  &c,  £190. 

Hider  Dempster.— Springs,  white  metal,  &c,  £219. 

British  Thomson-Houston  Co.— Field  coils,  £162  ;  gear  cases,  &c,  £68. 

Messrs.  Chamberlain  &  Hookham  have  given  notice,  under  the 
provision  of  their  contract  for  house-service  meters,  of  intention  to 
terminate  the  same,  and  have  quoted  amended  terms  for  the  con- 
tinued supply  of  such  meters.  The  electrical  engineer  is  to  report 
thereon. 


FORTHCOMING     EVENTS. 


Boyal  iDstitution  of  Great  Britain.— FrMay,  January  19th.    At  5.30  p.m. 

At   Albemarle   Street,    Piccadilly.      Lecture   on    "Soap    Bubbles  of    Long 

Duration,"  by  Prof.  Sir  James  Dewar,  F.R.S. 
Institution  of    Mechanical    Engineers.— Friday,  January  19th.    At  6  p.m. 

At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.    General 

meeting. 
Association    of    Mining     Electrical     Engineers    (West    of    Scotland 

Branch). — Saturday,  January  20th.    At  4.30  p.m.    At  the  Royal  Technical 

College,  Glasgow.    Paper  on  "  Modern  Switch  and  Fuse  Gear  :  Its  Defects 

and  some  Suggested  Remedies,"  by  Mr.  A.  McPhail. 
Association   of   Mining   Electrical    Engineers    iNotts   and  Derbyshire 

Branch     and    the     National    Association    of    Colliery    Managers 

(Midland    Branch'.— Saturday,    January   20th.     At  3.30  p.m.     At    the 

University   College,    Nottingham.      Paper   on    "  Electrical   Experience   at 

Collieries,"  by  Mr.  C.  Jones. 
Salford  Technical  and  Engineering  Association.— Saturday,  January  20th. 

At  7  p.m.    At  the  Royal  Technical   Institute,   Peel   Park.     Presidential 

address,  by  Mr.  J.  Morris,  and  musical  social  evening. 
Institution  of  Civil  Engineers.— Tuesday,  January  23rd.    At  5.30  p.m.    At 

Great  George  Street,  Westminster,  S.W.    Paper  on  "The  Physical  Features 

of  '  Adam's  Bridge  '  and  the  currents  across  it,  considered  as  affecting  the 

proposed  construction  of  a  railway  connecting  India  with  Ceylon,"  by 

Mr.  F.  J.  Waring. 
Liverpool    Engineering  Society. — Wednesday,  January  24th.    At  the  Royal 

Institution,  ( 'oliinitt  Street.    Paper  on  "  The  Education  of  Apprentices  to 

Engineering  and  Allied  Trades,"  by  Mr.  T.  R.  Thomas. 
Greenock    Electrical    Society.— Thursday,  January  25th.    At  7.45  p.m.    At 

22,  West  Stewart  Street.    Open  night  for  discussion. 
Physical    Society   of    London.— Friday,  January  26th.     At  5  p.m.     At  the 

Imperial   College  of  Science  and   Technology,    South   Kensington,   S.W, 

General  meeting. 


NOTES. 


F.  L.  Rawson. — We  read  in  the  Times  that  on  Tuesday 
lasi  the  police  raided  90,  Regent  Street,  W.,  the  premises  at  which 
Mr.  Frederick  Lawrence  Rawson  carried  on  the  business  of  a 
"Divine  Healer."  The  Times  says: — ''Since  the  outbreak  of  war 
he  claimed  that  he  could  allay,  by  his  magic,  the  sufferings  of  the 
wounded,  the  perils  of  the  missing,  and  the  pangs  of  the  starving 
prisoners  in  Germany.  During  the  last  fortnight  public  attention 
has  been  focussed  on  Mr.  Rawson's  exploits  by  a  series  of  articles 
in  the  Daily  Mail.  A  large  staff  of  clerks,  shorthand  typists,  and 
practitioners  were  employed  in  the  business,  and  thousands  of 
letters  were  said  to  go  out  every  week  to  all  parts  of  the  world. 
Before  taking  up  the  career  of  a  "divine  healer"  Mr.  Rawson 
was  in  business  in  the  city.  On  Monday  the  police  visited  the 
Regent  Street  premises  and,  removed  to  an  internment  camp  a 
Hungarian  who  was  in  Mr.  Rawson's  employment.  On  Tuesday 
Chief-Inspector  Fowler,  of  Scotland  Yard,  with  other  officers 
visited    Mr.    Rawson's   rooms   and   seized   letters,  documents,   and 

I ks  relating  to  his  business.     Thev  were  conveyed  to  Scotland 

Yard." 

''  Safety    First "   Council. — The  first   meeting    of    the 

London  "Safety  First"  Council  was  held  on  January  loth,  the 
Council,  as  constituted,  consisting  of  representatives  of  34  local 
authorities  of  the  metropolitan  area,  9  associations  representing 
road  users,  6  railway  companies,  most  of  the  tramway  and  omnibus 
undertakings,  the  three  Trade  Unions  connected  with  transport 
workers,  and  a  number  of  prominent  lighting  and  carrying  com- 
panies. The  following  officers  were  elected  : — President,  Lord 
Sydenham  ;  vice-president,  Sir  George  Gibb,  chairman  of  the  Road 
Board  ;  chairman  of  Council,  Mr.  J.  W.  Joynson-Hicks,  M.P.  : 
vice-chairmen,  Sir  Edward  Smith,  L.C.C.,  and  Mayor  of  Hampstead 
(Alderman  O'Bryen)  :  hon.  treasurer,  the  Mayor  of  Westminster  (Sir 
George  Welby) ;  hon.  secretaries,  Messrs.  H.  E.  Blain,  A.  P. 
Johnson,  and  A.  E.  Cave.  Four  Committees  were  elected,  namely. 
General  Purposes,  Street  Dangers.  Publicity,  and  Drivers'  Educa- 
tional. The  Council  then  proceeded  to  consider  a  number  of 
"safety  Hrst  "suggestions  which  had  been  received.  Discussion 
took  place  with  regard  to  the  lighting  regulations,  and  a  resolution 
was  passed  asking  the  Street  Dangers  Committee  to  consider  the 
question  as  early  as  possible. — Daily  Telegraph. 

Prohibited  Exports. — A  supplement    to   the   Bonn/  of 

Trade  Journal  of  January  18th  contains  complete  lists  of  articles 
which,  according  to  the  latest  information  received  by  the  Board 
of  Trade,  are  prohibited  to  be  exported  to  various  destinations  from 
British  India,  Canada.  New  Zealand.  South  Africa.  Newfoundland, 
Egypt,  Malta.  Cyprus,  Mauritius,  and  Ceylon. 

Bachelet    Patents  for  Sale. — From    an    announcement 

appearing  in  our  advertisement  pages  to-day,  it  will  be  observed 
that  the  liquidator  of  four  Bachelet  companies  is  offering  the 
patents  for  sale, 
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Decimal     Coinage     and     the     Metric     System. — The 

Manchester  and  District  Decimal  Association  has  issued  a  pre- 
liminary circular  focusing  attention  upon  the  considerations  which 
have  induced  it  to  advocate  the  reform  of  British  coinage  and  the 
adoption  of  the  metric  system  of  weights  and  measures.  It  is 
held  that  much  of  the  new  plant  which  has  been  so  generally 
installed  for  the  manufacture  of  munitions  of  war.  and  thousands 
of  our  workpeople,  may  be  thrown  idle  at  the  end  of  the  war  unless 
we  now  remove  all  obstacles  that  would  otherwise  hinder  the 
enormous  expansion  of  our  export  trade  that  will  be  imperatively 
required  to  ensure  continuity  of  employment  and  the  maintenance 
.of  our  national  economic  stability,  amongst  the  chief  of  which  is 
our  archaic  collection  of  systems  of  coinage  and  measurement. 
The  Lord  Mayor  of  Manchester  is  the  president  of  the  Association, 
and  in  the  list  of  vice-presidents  and  Council  there  are  numerous 
representatives  of  manufacturing  firms  of  world-wide  reputation. 
including  electrical  firms  such  as  Messrs.  Mather  &  Piatt.  Ltd.. 
Victors,  Ltd..  \Y.  T.  Glover  .v  Co.,  Ltd..  the  British  Westinghouse 
Co.,  Ltd.,  Electromotors,  Ltd..  Ferranti.  Ltd..  and  the  Lancashire 
Dynamo  and  Motor  Co.,  Ltd..  as  well  as  mechanical  engineers, 
textile  manufacturers,  shipping  merchants,  kc. 

Pointing  out  that  the  British  Empire.  Siam,  and  Persia  are  the 
only  nations  that  have  not  adopted  a  decimal  system  of  coinage. 
and  that  all  our  financial  transactions  are  based  on  a  rate  percent.. 
which  indicates  the  fundamental  necessity  of  a  decimal  system  in 
business,  the  circular  advocates  the  adoption  of  the  system  of 
coinage  which  we  have  also  recommended — viz..  the  decimal  sub- 
division of  the  sovereign,  without  altering  the  existing  values  of 
our  gold  and  silver  coins.  The  florin  would  be  the  standard  coin, 
divided  into  100  cents  instead  of  96  farthings.  The  bronze  coinage 
would  be  depreciated  1  per  cent.,  but.  as  we  have  pointed  out,  at  a 
time  when  standards  of  value  have  been  so  violently  disturbed,  a 
reduction  of  4  per  cent,  in  the  purchasing  value  of  the  penny  would 
be  unfelt.  and  the  present  is  obviously  a  most  opportune  moment 
for  revising  our  coinage.  The  Association  emphasises  the  fact,  on 
the  importance  of  which  we  have  laid  stress,  that  according  to  the 
foregoing  proposal  the  pound  sterling  is  retained.  The  adoption 
of  the  metric  system  of  weights  and  measures  is  similarly  regarded 
as  certain  to  bring  benefits  far  outweighing  any  temporary 
difficulties  and  inconveniences  met  with  during  the  period  of 
transition,  and  the  Association  expresses  the  intention  of  urging 
the  Government  to  take  action  on  these  lines  at  an  early  date.  An 
appeal  is  made  for  support,  the  subscription  for  members  being  one 
guinea  per  annum  and  for  associate  members  5s.  Mr.  Fred  Hilton. 
of  .",",.  Market  Street,  Manchester,  is  acting  secretary. 

Volunteer  Notes. — First  Loxdox  Engineer  Volun- 
teers.— Headquarters.  Balderton.  Oxford  Street.  W.  -Orders  for 
the  week,  by  Lieut. -Col.  C.  B.  Clay.  V.D..  Commanding  : — 

Monday,  January  22nd. — Technical  for  Platoon  X*o.  9,  at  Regency 
Street.  Squad  and  Platoon  Drill.  Platoon  Xo.  10.  Signalling 
Class.     Recruits'  Drill.  ij.2.i — 8. 

Tuesday,  January  23rd. — School  of  Arms,  li — 7.  Lecture.  7.1.*,. 
"Musketry."  by  the  Instructor  of  Musketry. 

Wednesday,  January  2it/i. — Instructional  Class,  6.16.  Platoon 
Drill.  Platoon  Xo.  2. 

Thursday,  January  I'.",'//. — Platoon  Drill.  Platoon  Xo.  7.  Ambu- 
lance Class  by  M.O.,  6.30. 

Friday,  January  2<5t/i. — Technical  for  Platoon  Xo.  10;  Regency 
Street.  Squad  and  Platoon  Drill.  No.  9.  Signalling  Class. 
Recruits'  Drill.  6.25-  8.25. 

Saturday,  January  l'7/7,.-  N.C.O.'s  Class,  2.30,  by  Company 
Commander  E.  C.  Fleming. 

Sunday,  January2Stk. — Entrenching' at  Otford.  Parade  Victoria 
(S.E.  &  C.  Railway  Booking  Office).  8.45  a.m. 

(By  order).  MACLEOD  YEABSLEY,  Adjutant. 

Institution  and  Lecture  Notes. — The  Faraday  Society. — 

At  the  annual  general  meeting  of  the  Society,  on  December  I8th  . 
the  following  officers  and  Council  were  elected  : 

President.— Six  Robert  Hadfield.  F.R.S. 

Vice-Presidents.-  Prof.  K.  Birkeland.  W.  R.  Bousfield,  K.C., 
F.R.S.,  Prof.  F.  G.  Donnan.  F.R.S..  Dr.  Eugene  Haanel,  Prof.  A.  K. 
Huntington.  Dr.  T.  Martin  Lowrv.  F.R.S. 

Treasurer.— F.  Mollwo  Perkin."  Ph.D. 

Council.— W.  R.  Cooper.  Dr.  C.  H.  Desch.  Dr.  .1.  A.  Darker.  F.R.S.. 
Emil  Hatschek.  Cosmo  Johns.  Prof.  Alfred  W.  Porter,  Fits..  E.  H. 
Rayner.  A.  Gordon  Kalamon.  Dr.  George  Senter,  Cav.  Magg.  E. 
Stassano. 

Birmingham    and    District    Electric    Club At    the    annual 

meeting  the  following  officers  were  elected  :  President,  Mr.  A.  1'.. 
Mudie  :  vice-presidents.  Mr.  H.  Foulds  and  Mr.  .1.  .1.  Richardson  ; 
lion,  secretary,  Mr.  X".  Deykin  :  hon.  treasurer.  Mr.  W.  II.  Varnon. 
The  report  referred  to  the  services  rendered  by  Mr.  W.  G.  L.  Riddle, 
who  had  filled  the  office  of  president  for  two  years  and  of  hon. 
secretary  for  nine  years.  The  financial  statement  showed  a  con- 
siderable balance  in  hand,  and  it  was  decided  to  invest  part  of  the 
surplus  funds  in  war  certificates. — Birmingham  Daily  Post. 

Bread   and   Butter  Machine.— An   electric  machine  of 

British  manufacture,  capable  of  cutting  3,000  slices  of  bread  an 
hour,  and  buttering  them,  has  just  been  produced  ami  supplied  to  a 
number  of  shipbuilding  works  on  the  Clyde.      Financial  'limes. 

Appointments   Vacant. — >shit't   engineer  (42s.),  for  the 

Queen  Mary's  Military  Hospital.  Whalley  :  temporary  assistant 
electrical  engineer,  for  the  Barking  U.D.C.  electricity  works :  mains 
engineer,  fitter  drivers  and  engine  drivers,  wiremen.  stokers  and 
fitters  for  the  War  Department  (hutted  camps,  electric  powei 
houses).     See  our  advertisement  pages  to-day. 


Fire. — The  battery' room  and  its  equipment  at  the  station 

of  the  Merthyr  Electric  Light  and  Traction  Co..  Ltd.  91 

by  fire  on  January  9th.     Tie'  cause  of  the  outbreak  is  unknown. 

Electric  Signalling  on  the  G.W.  Railway.— Tin  instal- 
lation of  track  signals,  combined  with  electrically-work 

signals  at  "  slipping"  stations,  has  been  a  feature  of  interest  in  con- 
nection with  the  work  of  the  Signal  Department  of  tie  Greal 
Western  Railway  during  the  past  year,  Installations  of  this  kind 
have  been  brought  i  -  ough,  Exeter,  Taplow,  and  Wai 

Road,  while  others  are  in  progress  at  Reading,  Newbury,  Kinghan 
anil  other  place-. 

Workmen's  Compensation. —  At  Blackburn  Count; 
Court,  his  Honour  Judge  Sturges  sanctioned  a  settlement  of   E300. 

in  addition  to  BIO  already  paid,  in  a  case  in  which  Ellen  Hunter 
claimed  comp  nsation  from  Messrs.  Fates  .v  Thorn.  Ltd..  Canal 
Foundry,  for  the  loss  of  her  husband,  wlm.  in  November.  1916,  was 

following  his  occupation  as  an  electric  crane  driver,  when  he  was 
caught  between  the  crane  and  a  pillar,  anil  crushed  to  death.  Mr. 
Harry  Backhouse  appeared  for  the  widow,  and  Mr.  John  Taylor 
for  the  employers. 

Trench  Foot  and  Electric  Leakage. — In  the  Lancet  of 

January   loth.  Dr.  C.  X.  Longridge  discusses  the  cause  and  pre- 
vention of  trench  foot  in  the  light  of  a  theory  of  electro-lute 
which  he  attributes  to  Mr.  A.   E.  Baines,      a  distinguished 

trical  engineer."  The  theory  in  question  is  that  the  brain,  and 
possibly  the  spinal  cord,  is  the  seat  of  electrical  generation,  and 
that  the  current  so  generated  is  carried  to  the  tissues  by  m> ; 
the  nerves  :  Dr.  Longridge  predicts  that  Mr,  Baines  will  ultimately 
rank  with  Simpson.  Lister,  and  Koch  as  a  benefactor  of  the  human 
race,  but  however  that  may  be.  the  extent  of  his  own  electrical 
knowledge  may  be  gathered  from  the  following  explanation  of  the 
origin  of  trench  foot  : — 

"The  dominating  factor  in  the  conditions  under  which  trench 
foot  occurs  is  wet.  When  a  man  is  standing  for  day-  on  end  in 
water  and  liquid  mud.  his  boots,  socks,  and  the  skin  of  his  feet  and 
legs  become  soaked.  As  is  well  known,  the  electrical  resistai 
the  skin  is  enormously  diminished  when  the  skin  is  wet.  Under 
these  conditions  a  gradual  leakage  of  electricity  to  earth  takes 
place  from  the  feet.  Other  things  being  equal,  electricity  will 
always  leak  from  a  point  in  prele  enee  to  a  plane  surface,  which 
accounts  for  the  fact  that  the  toes  are  most  affected.  This  leakage 
deprives  the  cells  of  the  foot  tissues  of  their  trophic  influence,  and 
they  die.     Hence  the  lesions  of  trench  foot." 

Dr.  Longridge  has  carried  out  experiments  with  a  view  to  testing 
his  theory,  and  remarks  that  "  before  testing  it  is  necessary  to 
'earth'  the  patient  in  order  to  dissipate  any  induced  charge  of 
electricity  of  which  he  may  be  the  host.  If  this  is  not  done,  the 
patient's  own  intrinsic  current  may  be  swamped  by  charges  he  has 
picked  up  from  trains,  electric  trains,  or  other  sources.  With  both 
poles  in  contact  with  the  body  the  galvanometer  will  give  a 
deflection.  When  leakage  is  taking  place  from  any  particular  area 
a  high  and  rapid  deflection  is  noted. 

It  will  be  observed  that  he  makes  no  distinction  between  static 
charges  and  electric  currents  :  nor  does  he.  apparently,  allow  for 
the  fact  that  any  circuit  through  the  earth  is  liable  to  carry 
currents  of  voltaic  or  thermoelectric  origin,  or  stray  currents  from 
other  sources,  or  that  a  delicate  galvanon.e  er  will  register  currents 
if  the  moistened  figures  are  placed  on  the  terminals — not  "  body 
currents  "  at  aU.  but  ordinary  commonplace  currents  that  would 
equally  well  lie  produced  by  a  slice  of  beefsteak.  Hence  the 
experiments  which  he  describes  are  wholly  illusory.  Naturally, 
as  the  result  of  misleading  experiments  and  fanciful  hypothesis, 
he  comes  to  the  appropriate  conclusion  that  treatment  of  the  feet 
with  dielectric  oil  give-  better  results  than  any  other  method. 

"  The  experience  of  officers  at  the  front  is  that  trench  1 
be  prevented.  I  am  certain  it  can.  but  it  can  only  be  done,  firstly, 
by  keeping  out  the  wet.  and.  secondly,  by  keeping  up  tin-  electrical 
resistance  of  the  skin  of  the  feet.  Tin'  feet  should  be  thoroughly 
greased,  ami  by  far  the  best  grease  to  u-e  is  the  dielectric  ointment 
which  is  now  an  article  of  commerce." 

Certainly,  keeping  out  the  wet  and  anointing  the  feet  are  sure 
to  be  .salutary  and  beneficial  measures  but  the  electrical  theory  is 
all  nonsense. 

Tudor  Accumulator  Co.,  Ltd.— The  Public  Trustee  is 
inviting  tenders  lor  the  purchase  of  3,579  "  A"  shares  and  1,200 
"B  shares,  all  of  Clo  each,  in  the  above  company.  Particulars 
appear  in  our  advertisement  pages  to-day. 


OUR     PERSONAL     COLUMN. 

The  Editors  in/cite  electrical  engineers,  whether  connected  with  the 
technical  Or  the  commercial  side  of  the  profession  ami  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central   Station    Officials.— -The  chief  clerk  in  (hi 
electricity  department  1-  to  be  given  a  war  bonus  ,,1 
annum.    A  similar  war  bonus  is  t,,  be  paid  to  the  assistant 
engineer    and    the    mains  superintendent.      Salaries   of   the 
clerical  staff  ate    to   be   incn  "I  2s.   6d.   t 

weekly. 

The  Sunderland  T.O.  lias  approved  ,,i  •:  .  s  changes 

of  salary  :   Ghiel  assistant  electrical  engineer  and  sales  mana- 
ger,  £300  to   £325;  superintendent,    Bylton  Road   electricity 
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works,  £'275  to  £300;  chief  clerk,  £250  to  £260;  testing  super- 
intendent, £200  to  £215;  wages — cable  jointers  increased  by 
Is.  OJd.  per  week ;  junior  cable  jointers  by  2s.  Id. ;  meter 
testers  2s. ;  installation  and  meter  inspectors  by  2s.  The 
tramway  traffic  superintendent's  wage  was  increased  from  £3 
5s.   to  £3  10s.  per  week. 

Major  H.  Grey,  the  electrical  engineer  to  the  Accrington 
Corporation,  who  is  on  active  service,  has  tendered  his  resig- 
nation. The  General  Purposes  Committee,  however,  have 
made  arrangements  by  which  he  will  continue  in  office  until 
the  end  of  the  war. 

Upon  the  recommendation  of  the  electrical  engineer  at 
Hiii  nes.  Mr.  Law  and  Mr.  Cornet  are  to  be  granted,  as  recog 
nition  of  their  valuable  services  during  the  past  year,  honora- 
riums of  £30  and  £20  respectively. 

The  Finance  Committee  of  the  Whitehaven  T.C.  has  re- 
commended that  the  salary  of  the  acting  electrical  engineer, 
Mr.  Gillitt,  be  increased  to  £250  a  year,  on  the  understand- 
ing that  he  is  not  paid  any  premiums  in  respect  of  pupils. 

Colchester  T.C.  has  appointed  Mr.  Sheppard,  of  the  elec- 
tricity works  staff,  to  succeed  Mr.  Cottam  as  shift  engineer. 

Sapper  A.  Greed,  R.E.,  Wireless  Section,  who  ha-  been 
discharged  from  the  Army  after  an  attack  of  malaria,  has 
resumed  his  duties  in  the  mains  department  of  the  Dewsbnry 
Corporation   electricity  works. 

The  Leatherhead  &  District  Electricity  Co.,  Ltd..  have 
granted  their  manager,  Mr.  H.  Leslie  Dixon,  leave  of  ab- 
sence to  accept  a  commission  in  the  Royal  Flying  Corps. 

The  Neweastle-under-Lyme  Corporation  has  increased  the 
salary  of  Mr.  A.  J.  C.  De  Rexzi,  borough  electrical  engineer, 
to  £250  per  annum. 

On  the  occasion  of  his  marriage,  Mr.  .T.  H.  Williams,  of 
the  Urban  Electric  Supply  Co.,  Ltd.,  Grantham,  was  pre- 
sented with  a  cruet  by  the  members  of  the  staff  at  Grantham. 
Mr.   Edmundson,  the  manager,  made  the  presentation. 

General. — Mr.  F.  A.  B.  Lord,  member  of  the  London 
Chamber  of  Commerce,  and  of  Messrs.  W.  F.  Dennis  &.  Co., 
has  been  nominated  to  the  vacancy  on  the  ward  of  Cord- 
wainer  for  the  City  Corporation  by  the  Common  Councilmen 

of  the  ward. 

Roll  of  Honour. — Flight  Sub-Lieutenant  Nkville  \V. 
Frames,  of  the  staff  of  the  Port  Elizabeth  Municipal  elec- 
tricity department,  South  Africa,  was  killed  on  active  service 
in  November  last. 

Corporal  A.  V.  Scholf.s,  of  the  Royal  Flying  Corps,  who 
was  formerly  telegraphist  at  the  Huddersfield  Post  Office,  has 
been  awarded  the  Military  Medal  for  efficiency  and  gallantn 
in  maintaining  communication  with  an  aeroplane  by  wireless 
telegraphy  while  under  heavy  fire. 

The  following  is  a  list  of  employes  in  the  Oldham  i 
tior  tramways  department  who  have  laid  down  their  lives 
during  the  war: — Private  J.  W.  Hopson,  aged  25;  Private  T. 
H.  Hilton,  aged  24;  Private  Foster  Irving,  aged  26;  Private 
Harry  Slinger.  aged  32;  Private  J.  L.  Taylor,  aged  26;  Ser- 
geant J.  Wright  Wood,  aged  I11:  Sergeant  11.  Shaw  ;  Sergeant 
Major  A.  Dale;  Private  E.  Custy;  Private  -I.  Cartledjj 
poral  J.  W.  Rose;  Private  T.  Winstanley,  aged  35;  Private-  S. 
Crawshaw,  aged  20;  Private  .1.  Wilson,  aged  24;  Private  S 
Hallam,  aged  21  (awarded  Military  Medal  some  time  before 
his  death). 

Corporal  R.  E.  Britton.  No.  7,000,  No.  1  Siege  Company. 
Royal  Monmouth  R.E..  who  has  been  mentioned  in  Sir 
Douglas  Hair's  dispatch  of  November  13th,  was  an  apprentice 
in  the  office  of  the  electrical  engineer  to  the  Swansea  1 1  ar- 
bour Trust. 

Sergeant  James  Smith,  of  the  Scottish  Rifles,  and  formerly 
employed  on  the  Blackburn  Corporation  Tramways,  has  been 
awarded  the  Military   Medal. 

Quartermaster  and  Hon.  Lieutenant  Tutt.  Welsh  Regiim  rrl 
and  Sergeant  (Acting  Company  Sergeant-Major)  D.  A.  Hop- 
kins, Welsh  Regiment,  mentioned  in  dispatches,  were  em- 
ployed in   the  Swansea  Corporation  electricity   department. 

Private  E.  Stewart,  Seaforth  Highlanders,  am  electrician, 
has  died  from  wounds. 

Private  O.  H.  Davies,  Canadian  R.A.M.C..  who  was  an 
electrician  on  the  Canadian  Pacific  Railway,  has  been  awarded 
the  Military  Medal  for  gallant  conduct  in  bis  attention  to 
wounded  under  heavy   shell  fire. 

Corporal  Edwards.  V.C..  has  been  presented  with  a  gold 
watch  and  chain,  subscribed  tor  by  his  fellow-workers  at  thi 
W  estern  Electric   Co..  Ltd..   Woolwich. 

Sergeant  Arthur  Wandbi,  Rirle  Brigade,  has  been  an  aided 
the  D.C.M.  He  was  employed  by  the  Leeds  Private  Tide- 
phone  Co. 

Sergeant  James  Smith,  of  the  Cameronians.  formerly  em- 
ployed on  Blackburn  Corporation  tramways,  has  been  awarded 
the  Military  Medal. 

Leslie  Holme,  who  is  in  the  Flying  Corps  in  France,  and 
was  previously  employed  by  Messrs,  Dick.  Kerr  &  Co..  Pres- 
ton, has  been  promoted  to  first-class  air  mechanic  in  the 
wireless  section. 

Sapper  John  Wharton,  RE.,  has  been  awarded  the  D.CM. 
for  gallantry  on  the  field.  He  was  an  articled  apprentice  to 
Mr.  J.   Morris,  electrician,  Bolton. 

Acting-Corporal  Harold  Sharp,  A.S.C.,  who  has  been  men 
tioned  in  dispatches,  was  an  employe  in  the  Leeds  Corpora- 
tion electric  lighting  department. 

Boy  Telegraphist  Ernest  Kelly,  R.N.,  who  has  won  the 
D.S.M.,  after  being  previously1  recommended  for  it  on  three 


occasions,  is  only  17  years  of  age.  He  was  with  the  British 
W  estinghouse  Co.,  at  Manchester,  until  two  years  ago,  when 
he  entered  the  Navy.    He  is  on  a  Dover  patrol  mine  sweeper. 

A.  B.  Woodhodse,  of  the  R.N.D.,  only  son  of  Mr.  William 
Woodhouse,  who  is  associated  with  the  Yorkshire  Electric 
Power  Co.,  has  been  killed  in  action. 

Private  0.  E.  Palmer,  Royal  Fusiliers,  Lewis  Machine  Gun 
Section,  for  11  years  on  the  staff  of  the  L.C.C.  tramway  depot 
at  New  Cross,  has  died  of  wounds  received  in  action. 

Private  Leonard  Blanks,  Royal  West  Kent  Regiment,  who 
enlisted  whilst  with  Messrs.  S.  W.  Gibson  &  Co.,  electrical 
engineers,  of  Dartford,  has  died  whilst  a  prisoner  of  war  in 
Turkey. 

Private  A.  Skirrow,  of  the  West  Riding  Regiment,  is  in 
hospital  wounded.  He  was  employed  in  the  Leeds  Corpora- 
tion electric  lighting  department. 

Many  of  our  readers  will  desire  to  join  us  in  congratulations 
to  Sergeant  J.  Conway  Price,  of  the  Welsh  Guards,  upon 
having  been  mentioned  in  Sir  Douglas  Haig's  dispatch  of 
November  13th,  1916,  for  distinguished  and  gallant  service 
and  devotion  to  duty. 

Obituary. — Captain  W.  T.  Le  Ff.uvre.— The  death  has 
taken  place  in  hospital,  at  Bangor,  of  Captain  Walter  T.  Le 
Feuvre,  R.E.,  the  borough  electrical  engineer  of  Bexhi'l. 
Prior  to  the  war  the  deceased  had  held  a  commission  in  the 
Territorial  Army,  and  in  1014,  having  obtained  leave  from  the 
Corporation,  he  took  a  commission  in  the  Royal  Engineers. 
He  served  in  France  for  some  months,  but  owing  to  an  injury 
to  the  ankle  he  was  returned  for  home  service,  and  was 
acting  as  instructor  when  he  was  taken  ill  with  pneumonia, 
which  caused  his  death.  Captain  Le  Feuvre  held'  the  post 
of  electrical  engineer  to  the  Bexhill  Corporation  from  the 
establishment  of  the  undertaking  16  years  ago.  He  was  in 
his  I  !rd  year,  and  leaves  a  widow  and  two  daughters.  Dur- 
ing his  absence  on  war  service  Mr.  C.  A.  Frost,  assistant 
engineer,  has  been   in  charge  of  the  works. 


NEW     COMPANIES     REGISTERED. 


Pressparts,     Ltd.     (145,747). — Private     compnnv.       This 

compan)  was  registered  on  January  11th.  with  a  capital  of  £3.000  in  £1 
shares,  in  take  over  the  business  of  an  electrical  and  mechanical  appliance 
manufacturer,  sheet  metal  worker,  stamper,  piercer,  solderer,  welder,  polisher, 
ami  plater  carried  on  by  Henry  Justus  Eck  at  Darwin  Works,  Salop  Street, 
Birmingham,  as  Pressparts.  The  subscribers  (each  with  one  share)  are  : 
Kdwin  B.  Alldridge,  354,  Gillot  Road.  Edgbaston.  Birmingham,  copper-mith  ; 
Henry  Justus  Eck.  111.  Rriorj  Road,  Chiswick,  W.,  engineer;  Alfred  C.  Lee, 
107,  Wake  Green  Road,  Moseley,  Birmingham,  coppersmith.  The  first  direc- 
tors  Mo  number  not  less  than  three  or  more  than  five)  are:  Edwin  11.  All- 
dridge, Henry  Justus  Eck,  and  Alfred  C.  Lee.  Mr.  E.  H.  Cluttcrbuck,  soli- 
citor, has  filed  the  usual  declaration  that  the  company  is  not  formed  for  the 
purpose  or  with  the  intention  of  acquiring  all  or  any  part  of  any  business 
the  books  and  documents  of  which  are  liable  to  inspection  under  the  Trading 
with  the  Enemv  Act,  1914.  Solicitors  :  Lane,  Clutlerbuck  &  Co..  Minorie's 
Chambers,    Birmingham.     Registered  office :    8,    Salop    Street,    Birmingham. 

Ridout    &     Ratclifl.    Ltd.     (145,740). — Private    companv. 

rilis  compan)  was  registered  on  January  10th,  Willi  a  capital  of  £2,000  in  £1 
shares,  to  take  over  the  business  of  an  electrical  contractor  formerly  carried 
oi  bj  G.  F.  Ratclifl,  at  43.  Bak.i  Street,  but  now  at  42,  Upper  Baker 
Street,  YV.,  and  the  business  of  an  electrical  engineer  carried  on  by  L.  Ridout, 
--named  address.  The  subscribers  (each  with  one  share)  are:  L. 
Ri.lout.  42.  Upper  Baker  Street,  W.,  electrical  contractor;  G.  F.  Ratclifl,  42, 
1  pper  Baker  Street.  \V.,  electrical  contractor.  The  first  directors  are  to  be 
appointed    by    the    subscribers.      Solicitors  :    Turner    &    Co.,    89,    Chancery    Lane, 

W.C       R  gisi  red    office:    42.    I'pper    Baker  Street,    W. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


James  Keith  &  Blackmail   Co.,   Ltd. — A  memorandum  of 

satisfaction  in  full  on  December  11th,  1916,  of  second  debenture  dated  Febru- 
ai  ,    l.'ih,    1913,   securing    £1,000,    has   been    filed. 

Northampton    Electric   Light  &    Power    Co.,    Ltd.— Issue 

on  January  2nd,  191".  of  £1,835  debentures,  part  of  a  series  of  which  p.irli- 
n.lars   have   already    been  filed. 

Musselburgh  and  District  Electric  Light  &  Traction  Co., 

Ltd  —A  memorandum  of  satisfaction  to  the  extent  of  £800  on  December  27th, 
1916,  of  charges  dated  November  13th,  190."..  and  M..\  11th,  1909,  securing 
£90,000.  has   been   filed. 

Southern   Brazil    Electric    Co.,   Ltd. — Loan  contract   with 

mortgage    and    pledge   executed    b*    wa)    of    local    mortgage,   executed   abroad 
on    October    17th.   1916,   as  collateral   security    for    £750,000  debentu: 
by   trust   deed   of   August   19th,    1914.     Property    charged  :    Certain   concessions, 
lands,   water    rights,    and   immovable   property   in   Brazil,    and    shares   in    other 
nies.      Holders:   Royal    Exchange   Assurance  Co. 

Delagoa     Bay     Development     Corpn.,    Ltd.     (76.099). — 

Capital.  £166.300  in  £10  shares.      Return  dated  December  5th,  1916  (filed  Decem- 
ber  6th).    267.400  shares  taken  up;  10s.  per   share  called   up  on  177.400;  £88.700 
paid;    £45,000   considered    as  paid  on    90,000   shares.     Mortgages   and 
£18:3,900. 

East     India     Tramways     Co..     Ltd.     '74.457).— Capital, 

£100,000  in  £1  shares  O5.000  pref.,  35,000  ord.,  and  50,000  def.l.  RelutD 
dated  December  15th,  1916.  7,476  pref..  33.433  ord.,  and  50.000  def.  shares 
taken  up;  £1  per  share  called  up  on  7,476  pref.  and  seven  ord.  shares;  £7,489 
paid,  including  £6  paid  on  24  pref.  shares  forfeited;  £83,426  considered  as 
paid  on  33,426  ord.  and  50.000  def.     Mortgages  and  charges  :  Nil. 

Harold  Wood  Electrical  &  Engineering  Supplies  Co.^Ltd. 

(99.423).— Capital.   £1.000    in   950   pref.   ord.   shares    of    £1 
shares  of  U.  each.     Return  dated  December  8th,  1916. 
£1,000    plaid.      Mortgages   and   charges:   £600. 


ach  and    1.000  d«Jv 
Ail  shares   taken   up; 
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Hampshire  Light  Railways  (Electric),  Co.,  Ltd.  (52,564).— 

Capital,  ±'1,000  in  £10  shares.  Return  dated  December  7th,  1916.  All  shares 
taken    up;   £1,000    paid.      Mortgages   and   chaises:    Nil 

Blackpool  &  Garstang  Electric  Light  Railway  Co.,  Ltd. 

(63,150).— Capital,  £10,000  in  Bo  shares.  Return  dated  December  20th,  1916 
301  shares  taken  up;  £4  per  share  called  up;  £1,707  paid  (including  £383 
received  on  application  lor  further  shares  not  allotted),  leaving  £60  in  arrears 
Mortgages    and    charges  ;    Nil. 

Railway    Finance    &    Construction    Co.,     Ltd.     (formerly 

known  as  Electrical    Equipment  i    Securities.  Ltd.     Re-nam.  d    1909      (72,015) 
Capital,    £1U0,0U0    in    £1    shares.       Return    dated     November    13th.    I'.lll,        82,292 
shares  taken    up;    £1   per    share  called    up  on    6j7    and    4s.    per    share  on    29,595; 
£0,576  paid ;  £85,716   considered    as    paid,   being   16s.    per   share   on   39,595 
£1   per   share   on  62,040.     Mortgages    and  charges:    Nil. 


STOCKS     AND     SHARES. 


CITY     NOTES. 


The  annual  meeting  of  this  company 
Tata  Hydro^  was  held  in  November,  at  Bombay,  Sir 
Electric  Fower  Uorab  J.  'I  m  presiding.  The  president, 
Supply  Co.,  Ltd.  referring  to  the  present  position  of  the 
company  and  its  future  prospects,  said 
that  the  supply  of  power  was  generally  satisfactory  to  theii 
Consumers,  the  equipment  of  all  nulls  intended  to  be  served 
with  power  from  the  first  installation  of  generating  plant 
was  now  nearly  complete,  and  they  were  being  regularly 
supplied.  'JLhey  were  pushing  forward  as  much  as  possible 
the  equipment  of  those  nulls  which  were  to  receive  power 
from  the  second  installation,  but  some  unavoidable  delay  was 
being  experienced  owing  to  certain  restrictions  now  placed 
upon  the  manufacturers  of  the  driving  equipment  by  the 
British  Munitions  Department.  On  the  completion  of  the 
equipment,  the  average  consumption  of  electrical  energy  in 
Bombay  supplied  by  the  company  would  approximately  be 
$0,000  electrical  h.p.  The  fifth  generating  unit,  with  com- 
plete equipment,  would  soon  be  in  service.  The  hydraulic 
works  comprised  in  the  first  construction  contract  were  prac- 
tically completed.  The  work  of  building  the  Shirawta  dam, 
which  would  take  some  time  to  complete,  was  in  full  pro- 
gress. On  its  completion,  their  capacity  to  supply,  so  far  as 
hydraulic  development  was  concerned,  would  be  considerably 
augmented,  enabling  the  scheme  to  be  gradually  extended  to 
its  safe  limit  of  output.  The  payment  of  interest  out  of 
capital  had  ceased  from  January  1st,  HUG,  from  which  date 
dividends  and  debenture  interest  would  be  paid  from  revenue. 
The  concessions  which  this  company  had  in  the  Andhra  Valley 
had  been  transferred  to  a  new  company,  which  was  estab- 
lished under  the  name  of  the  Andhra  Valley  Power  Supply 
Co.,  Ltd.  An  agreement  was  to  be  drawn  up  between  the 
two  companies  in  order  to  facilitate  the  co-operation  of  tie- 
two  companies  in  fullest  harmony. — The  report  and  dividend 
recommendation  given  in  the  Electrical  Review  for  January 
5th.  1917.  were  approved.  The  meeting  subsequently  con- 
firmed the  resolution  passed  at  an  earlier  meeting  increasing 
the  capital  to  Rs.  three  cfores  by  the  creation  of  10,000  row 
shares  of  Rs.  1,000  each. 


Yorkshire  (West  Riding)   Electric  Tramways  Co.,  Ltd. — 

The  report  for  1916  states  that,  after  providing  for  all  ex- 
penses, there  is  a  net  income  of  £26,188.  A  dividend  of  6  per 
cent,  per  annum,  less  income-tax.  on  the  6  per  cent,  cumu- 
lative preference  shares  has  been  paid,  £12,5*26  taken  to  depre- 
ciation, renewals  and  reserve,  and  £17,952  carried  forward. 
The  number  of  passengers  carried  during  the  vear  was 
12,888,274,  and  the  miles  run  1,768,007,  as  against  U.,602,483 
and  1,763,702  respectively  for  the  previous  year. 

Imperial  Tramways  Co.,  Ltd. — Mr.  Samuel  White,  J. P., 
has  been  elected  chairman  of  the  company  in  tin-  place  of 
the  late  Sir  George  White.  Bart.:  Sir  G.  Stanley.  White. 
Bart.,  has  been  elected  a  director;  Mr.  W.  <1.  Verdon  Smith, 
the  secretary  of  the  company  for  the  past  1">  years,  has  been 
appointed  managing  director,  and  Mr.  F.  II.  Withers  secre 
tary. 

Edraundson's  Electricity  Corporation.  Ltd. — The  direc- 
tors have  decided  to  withhold  payment  of  the  six  months' 
dividend  on  the  cumulative  preference  shares  payable  Janu- 
ary loth  until  the  accounts  for  the  financial  year  ending 
March  31st  are  prepared. — Financial  Tim,*. 

Bristol  Tramways  &  Carriage  Co..  Ltd. — Mr.  Samuel 
White,  J. P.,  has  been  elected  chairman  of  this  company  in 
the  place  of  the  late  Sir  George  White.  Bart.,  and  Mr.  S. 
E.  Baker  has  been  elected  a  director. 

Nairobi  Electric  Power  &  Lighting  Co.,  Ltd. — Interim 
dividend  at  the  rate  of  6  per  cent,  per  annum  on  the  prefer- 
ence and  ordinary  shares  for   the    December   halt-year. 

Rio  de  Janeiro  Tramway,  Light  &  Power  Co.,  Ltd. — 
Dividend,  lj  per  cent,  on  the  issued  capital. 

Sao  Paulo  Tram,  Light  &  Power  Co.,  Ltd.— Dividend, 
2J  per  cent,  on  the  issued  common  stock. 

Bank  Rate. — Yesterday  the  Bank  rate  was  reduced  from 
6  per  cent,  to  5A  per  cent. 


■■■>   EvENrua. 
The  present  are  War  Loan  markets.     Everybc- 
ib  his  and  her  utmost   to  make  the  loan  a  |   little 

else  is  talked  about  in  the  Stock  Exchange  to-day.  With 
the  loan  itself  there  is  general  satisfaction.  Hardly  any 
points  have  cropped  up  which  call  for  effective  criticism-  and 
an  excellent  feature  is  the  fact  that  February  16th  is'defi- 
mtely  announced  as  the  date  for  closing  the  subscription  lists 

One  great  j t   m  favour  oi   the  loan  is  that  it  establishes  a 

lower  rate  ol  interest  than  that  which  the  Government 
ottering  before  it  appea 

In  each  of  the   preceding   War   Loans  a  higher    i 
offered    every    time,   with   the   result   that    people   said    they 
would  take  half  the  amount  which  they  felt  aide  to  subscribe 
and  then  wait  for  the  next  ( lovernment  Li  sue,  to 
better  terms  would   not   be   given.     Now,  however,   instead  of 
the  6  per  cent,  provided  by  the  recent  Exchequer  Bonds  and 
the  6t  per  cent,  obtainable  from  Treasury  Bills,  the  Gi 
ment  has  stepped   forward  with  its  5  per  cent,  at  95'  while 
Mr.  Bonar   Law    held  out  a  very   plain  hint  that   if  this  did 
not  produce  sufficient  money,  other  and  less 
were  what  the  investor  might   expect. 

As  was  inevitable,  a  good  deal  of  nonsense  has  been  written 
about  the    War    Loan    by    those   who   ought    to  know    better; 
and  a  little  more  restrain!  on  the  part  ol  the  half] 
would   stimulate,   instead  of    prejudice,  the    newcomer.      1  at 
fetched  schemes  of   raising   money    with   which    to   apply  for 
the  loan  are  being  advocated  by  the  noisy  sensation-mon 
who  ignore,    either  deliberately   or    without  knowledge,   the 
results    that    would  accrue   from   the   following  out    ol    I 
counsels.     There  is  doubtful  national  advantage  to  be  gained 
from   the   wholesale   realisation  of  securities    which   make    an 
appeal  only  to  British   purchasers.     If  stocks  can  be  sold   to 
foreign  buyers,   so  much   the  better;  but  there  is  small  sense 
in  robbing  Peter  to  pay  Paul;  and  if  any  sales  of  stock  were 
t  i  be  attempted  on   a  large   scale,  they  would   damage  credit 
generally,   and   contribute  indirectly   to  a   weakening  of  the 
new    War  Loan. 

At  the  same  time,  we  have  no  sympathy  whatever  with 
those  extremely  astute  people  who  work  out  calculations  into 
decimal  points,  with  a  view  to  seeing  how  they  can 
obtain  an  interest  in  the  new  War  Loan"  through  the  pur- 
chase of  existing  stocks  which  carry  conversion  rights.  Pos- 
sibly they  may  be  able  to  Bave  a  few  shillings,  but  whatever 
they  gain  is  of  advantage  only  to  themselves,  and  probably 
deprives  the  country  of  the  new  money  which  would  be 
afforded  it  by  direct   subscription  to  the   present   issue. 

Holders  of  the  securities  with  which  we  deal  weed-;  bj  week 
will  rind  no  national  benefit  served  by  their  endeavouring  to 
sell  the  stock  and  -hues  in  the  British  companies  comprised 
in  our  lists.  If  a  holder  of  Brazilian  Tractions  elects  to  pass 
on  his  shares  to  a  Dutch  buyer,  or  if  Mexico  Tramway  bonds 
can  lie  sold  to  American  purchasers,  and  the  money  realised 
from  the-e  sales  be  utilised  in  the  purchase  of  the  new  loan, 
so  much  the  better  for  this  country  and  the  victorious  con 
elusion  of  the  war.  But  to  turn  out  good-class  stocks  -imply 
with  the  idea  of  getting  them  transferred  into  other  British 
hands  is  of  very  hypothetical  value;  while  as  for  some  of  the 
means  suggested  for  the  raising  of  money  in  other  directions, 
the  majority  are  as  ill-conceived  as  they  are  likely  to  prove 
useless  in  the  attainment   of  the  main  object. 

That  the  markets  for  purely  investment  stocks  should  be 
dull  and  quiet  is  natural  enough.  Brokers  and  jobbers  know 
perfectly  well  that  most  clients  are  bent  upon  subscribing 
their  spare  cash  to  the  new  loan.  At  the  same  time,  the 
declines  which  bave  taken  place  during  the  past  week  are 
comparatively  trifling  in  amount — comparatively,  that  is  to 
say,  if  one  remembers  the  effects  produced  by  the  issue  of 
the  lj  per  cent.  War  Loan  in  1915,  when  values  fell  steeply, 
and  when,  for  a  time,  hundreds  of  .securities  became  practi- 
cally unsaleable. 

The  Home  Railway  market  feels  a  good  deal  the  influence 
of  the  latest  competitor.  In  this  department  there  has  been 
a  fair  amount  of  selling— or,  rather,  of  attempting  to  sell, 
because  the  jobbers  are  not  keen  to  take  stock  unless  they 
know  where  to  place  it.  Many  of  the  lowet-pi  iced  descrip- 
tions which  were  in  speculative  favour  some  six  weeks  ago 
have    given    wax     somewhat    sharply,    and    the     I   ndergrounds 

lall  with  the  rest.     I  nderground  Electrit    ini is  broke  away 

to  90J,  a  fall  of  3J  points,  certain  ol  the  recent  buyers,  who 
had  picked  up  the  stock  lower  down,  electing  t..  take  their 

profits.      A    partial    recoverj    has    left    the   stock   at    91,   and   the 

company's  shares  are  both  easier.  Districts  declined  to  164, 
and  Metropolitan-  are  1 ;.  lower,  although  in  all  these  cases  it 
ha-  feo be  remembered  that    there  have  been  recently  sharp  i 

Electricity  supply  shan  Singly  quiet,  the  reason 

being,  ol  course,  the  uncertainty  felt  in  connection  with  the 
approaching  dividends,  coupled  with  the  advenl  of  the  new 

loan.     Prices  on   the  whole  are   well  held,  and   proprietors  are 

making  no  effort  to  sdl.    No  doubi  their  tei  lined 

by   the  decision  of  the  Board  of  Refi 

profits  duty,  reference  to  which  was  made  here  lasl 

The  telegraph  market  is  quiet.     inglo-Ame  ->ne 

back  a  little.  In  this  market,  as  in  most  of  the  others  a 
good  deal  of  attention  is  bent  on  the  problem  as  to  what 
industrials  ought  to  pay  the  investor,  in  the  light  of  the  5J 
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per  cent,  yield  offered  by  a  Government  long-dated  loan. 
The  New  York  Stock  Exchange  has  calmed  down  so  consider- 
ably that  from  a  daily  turnover  which  reached  over  three, 
million  shares,  dealings  have  dwindled  to  the  neighbourhood 
of  less  than  200,000  in  a  day.  The  Globe  Telegraph  issues  are 
both  a  little  lower,  Indo-Europeans  fell  10s.,  and  Marconis 
are  quoted  ex  the  dividend  of  2s.,  allowing  for  which  there 
is  a  trifling  rise  in  the  price. 

News  from  Mexico  is  said  to  be  worse  this  week,  and  most 
of  the  Mexican  securities  have  gone  back.  Mexico  Tramway 
Fives  have  fallen  5  points  to  25.  Nor  are  Brazilian  things 
so  good  as  they  were  last  week.  Brazil  Tractions  lost  ]$ 
points.  The  various  water  and  power  companies  connected 
with  the  Pearson  group  are  inclined  to  be  lower.  Those 
undertakings  concerned  with  munition-making  in  the  United 
States  and  Canada  are  mostly  dull.  Dramatic  breaks  occurred 
in  the  shares  of  the  Canadian  Car  &  Foundry  Co..  the  com- 
mon losing  •'«!  points  in  a  day  on  account  of  an  explosion 
which  took  place  at  the   works. 

Industrials  followed  the  general  'trend  of  markets.  British 
Westinghouse  have  weakened  to  54s.  6d.  Callenders  ordinary 
and  preference  have  both  eased  off;  the  preference,  it  may 
be  worth  pointing  out,  now  return  (ij  per  cent,  on  the  money. 
Electric  Constructions  receded  to  18s,  9d.  British  Insulated 
preference  are  lower  at  5.  The  same  tendency  is  noticeable 
amongst  iron  and  steel  shares.  The  rubber  share  market, 
however,  keeps  linn.  There  is  not  much  business  doing, 
naturally,  on  account  of  the  attention  absorbed  by  the  War 
Loan;  but  the  disposition  is  to  look  for  higher  prices  amongst 
speculative,  shares  generally  as  soon  as  the  War  Loan  has 
settled  down  into  permanent  hands.  Copper,  the  metal, 
shows  no  signs  of  improvement;  and,  consequently,  most  of 
the  shares  connected  with  the  industry  have  lust  small  frac- 
tions on   the  week. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES 
Home  Electricity  Companies. 

Dividend  Price 

*      *      \  Jan.  16,  Rise  or  fall 

19H.  1916.  1917.  this  week. 

Brompton  Ordinary        ....      10  10                 6g  — 

Charing  Cross  Ordinary           ..66                 8|  — 

do.       do.         do.     4J  Pref..        4j        4)                HJ  —  ^ 

Chelsea       6         4                3  — 

City  of  London 9         8  11J  — 

do.        do.    6  per  cent.  Pref.        6         6  10  — 

County  of  London           ....        7         7  10J  — 

do.          6  per  cent.  Pref.        6          6                  9|  — 

Kensington  Ordinary     ....        9          7                 6§  — 

London  Electric 4          B                 ll  — 

do.        do.  6  per  cent.  Pref.       6         6                4^  — 

Metropolitan        8}       8                2$  — 

do.            i\  per  cent.  Pref.        4J        4)               8J  — 

St.  James'  and  Pall  Mall          . .      10         8                 6  — 

South  London                  ....        5         6                 2g  — 

South  Metropolitan  Pref.         ..7         7                 1^,  — 

Westminster  Ordinary  ....        9         7                 6g  — 
Teleqbaphs  and  Telephoned. 

Anglo-Am.  Tel.  Pref 6         6  93xa  —  } 

do.             Def 80/.  88/6  22^xd  — 

Chile  Telephone 8         8               7xd  — 

Cuba  Sub.  Ord S         6                 BJ  — 

Eastern  Extension          . .        . .        7         B  lSgxd  — 

Eastern  Tel.  Ord.            ..        ..        7         8  188xd  —1 

Globe  Tel.  and  T.  Ord 6         7  12t  —  J 

do.              Pref.           ..6         6  n  —  1 

Great  Northern  Tel 22  22  87  — 

Indo-European 18  13  49  —  & 

Marconi       10  10  2fixd  +  A 

New  York  Tel.  4J           ..        ..        4j        4)  101  — 

Oriental  Telephone  Ord.                  10  10  2}  — 

United  R.  Plate  Tel 8         8  6*5  — 

West  India  and  Pan 1         6d.             1  *  — 

Western  Telegraph        ....       7         8  13J  — 

Home  Rails. 

Central  London,  Ord.  Assented        4          4  66)  — 

Metropolitan         11        1  23*  — U 

do.        Distriot      . .        . .     Nil  Nil  16$  —  J 

Underground  Electric  Ordinary     Nil  Nil  2"  J 

do.               do.     "A"     ..      Nil  Nil  616  —3d. 

do.              do,     Income         6  6  91  —  2f 

Foreign  Trams,  &o. 

Adelaide  Sup.  6  per  cent.  Pref.         6  6  419  — 

Anglo-Arg.  Trams,  First  Pref.          6j  6*  8  — 

do.               2nd  Pref.  . .       6J  6J  95  — 

do.               6  Deb.      ..66  64*  — 

Brazil  Tractions  . .          ..        ..        4          4  49"  _i^ 

Bombay  Electric  Pref 6         6  101  —  * 

British  Columbia  Elec.  Rly.  Pfce.    6         6  B2xd  — 

do.             do.           Preferred—  Nil  4t  -j-lj 

do.             do.           Deferred  —  Nil  S3*  —2 

.  d0-              *>•           Deb.          4J  41  64  +H 

Mexico  Trams  6  per  cent.  Bonds     —  Nil  25  —  5" 

do.            6  per  cent.  Bonds     —  Nil  22*  — 

Mexican  Light  Common  . .        Nil  Nil  7*  

do.             Pref Nil  Nil  16*  — 

do.            1st  Bonds       ..        Nil  Nil  27J  — 
Manufacturihg  Companies. 

Babcock  &  Wilcox         ..        ..       14  16  213  

British  Aluminium  Ord.          ..6  7  28  6  — 

British  Insulated  Ord 16  17*  lli  — 

British  Westinghouse  Pref.     . .         7J  71  2"  _  jl 

Callenders 15  20  107  j 

do.       5  Pref 6  6  4  -1 

Castner-Kellner  . .  . .        . .       20  22  8A  

Edison  &  Swan,  £3  paid          . .      Nil  —  i.  — 

do.        do.      fully  paid      ..Nil  —  ljj  _ 

do.        do.  4  per  cent.  Deb.         4  4  61*  

Electric  Construction  ....         6  7*                1*  _  jl 

Gen.  Eleo.  Pref 6  6  9"  — 

_     do-        Ord 10  10  18*  — 

Henley 20  26  16  — 

do.      4)  Pref 4)  4*  4  — 

India-Rubber        X0  10  12* 

Telegraph  Con 30  90  88 

*  Dividend!  paid  free  of  income-tax. 


MARKET     QUOTATIONS. 


6  10 
6  15 
fi  13 


6    9  0 

6  13  4 

6  14  8 

6     8  6 

•6  15  4 

•6  16  0 

♦5  14  8 
6    16 

6  19  0 

6  12  8 

3  14  9 

4  9  0 
4    9  0 

•6  19  8 

2    4  0 

•6  16  4 


6    6    9 

6  12     3 

7  6  10 

6  11     4 

7  16  4 
6  6  0 
6  12     7 

Nil 

Nil 

6  10    1 

8  0    0 

6  3    1 

7  6  6 
7  18  10 
6  12    6 

*8  0  0 
'6    6    0 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  eases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday,  January  17th. 


CHEMICALS.   &C. 


Acid,  Oxalic per  lb. 

Ammoniac  Sal        per  ton 

Ammonia,  Muriate  (large  crystal)  „ 

Bisulphide  of  Carbon      . .         . .  „ 

Borax ,, 

Copper  Sulphate ,, 

Potash,  Chlorate per  lb. 

,,        Perchlorate         ..        ..  ,, 

Shellac  per  cwt. 

Sulphate  of  Magnesia      . .         . .  per  ton 
r  Sulphur,  Sublimed  Flowers      . .  „ 

,,  Lump ,, 

Soda,  Chlorate        per  lb. 

„      Crystals         per  ton 

Sodium  Bichromate,  caskB        ..  per  lb. 


METALS.   &c. 

!  Brass  (rolled  metal  2"  to  12"  basis)  per  1 

:      ,,     Tubes  (solid  drawn)          ..  ,, 

r      ,,      Wire,  basis ,, 

r  Copper  Tubes  (solid  drawn)       ..  ,, 

r       ,,        Bars  (best  selected)       . .  per  t 

r       „        Sheet  , 

r      „       Rod „ 

I      „        (Electrolytic)  Bars         . .  „ 

I      „                 „              Sheets     ..  „ 

I      „                  „              Rods        ..  „ 

I      „                „             H.C.  Wire  per  1 

:  Ebonite  Rod „ 

:        „        Sheet          „ 

i  German  Silver  Wire        ..        ..  ,, 

i  Gutta-percha,  fine ,, 

i  India-rubber,  Para  fine   ..         ..  ,, 

Iron  Pig  (Cleveland  warrants)    . .  per  t 

„    Wire,  galv.  No.  8,  P.O.  qual.  „ 

r  Lead,  English  Pig ,, 

r  Mercury                    per  ] 

i  Mica  (in  original  cases)  small  . .  per  1 

i      ,,                 ,,             ,,      medium  ,, 

,,                ,,            ,,      large  ..  ,, 

f  Silicium  Bronze  Wire     ..        ..  perl 

Steel,  Magnet,  in  bars      ..        ..  pert 

.  Tin,  Block  (English)        , 

i    „     Wire,  Nos.  1  to  16    ..        ..perl 


1/6 

£76 
£64 
£23 
£31 
£66 
2/6 

a/- 

142/- 
£16 
£19 
£16 
1/- 

120/- 


1/8  to  1/8J 

id.  dec 

£166 

£9  dci. 

£166 

£9  del 

£166 

£Jdec 

£141 

£161 

£149 

1/5J 

3/- 

2/6 

2/3 

6/10 

3/8 

Nom. 

£38 

£2  inc. 

£31  6 

£18  16 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14/-  &  up. 

1/105 

id. dec 

Quotations  supplied  by— 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  TiU  &  Co 

i  BoUing  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons 

r  W.  F.  Dennis  4  Co. 


Official    Price    of    Aluminium. — The   selling  price   of 

aluminium  ingots  of  ordinary  commercial  purity  of  98/99  per  cent, 
has  been  fixed  by  the  Ministry  of  Munitions  at  £22ii  per  ton, 
carriage  paid  to  consumers'  works.  The  maximum  selling-  price  of 
re-melted  aluminium  scrap  and  swarf  ingots  of  9N/'.)9  per  cent, 
purity  has  been  fixed  at  £210  per  ton,  carriage  paid  to  consumers' 
works.  The  maximum  price  must  not  be  exceeded,  but  a  lower  one 
may  be  fixed  by  agreement  between  the  seller  and  the  buyer,  based 
upon  the  Metallic  Aluminium  content.  These  prices  are  to  take 
effect  as  from  January  1st.  1917,  and  permits,  under  Regulation  Su  A 
of  the  Defence  of  the  Realm  Regulations,  will  be  granted  only  for 
such  dealing's  in  the  above-mentioned  materials  as  are  in  accordance 
with  the  above  prices.  The  above  prices  are  subject  to  alteration, 
at  any  time,  as  may  be  directed  by  the  Minister  of  Munitions. 

Patents    and    Alien    Enemies. — Messrs.  Vickers,    Ltd., 

have  withdrawn  their  applications  in  respect  of  Patents 
Nos.  19,282/05  and  26,322/07.  A  licence  has  been  granted  to 
Messrs.  E.  R.  &  F.  Turner,  Ltd..  in  respect  of  Patent  No.  27,548/12, 
granted  to  Amine  Giesecke  &  Konegen  Akt.-Ges.  Applications 
have  been  made  by  Messrs.  Benhani  &  Sons.  Ltd.,  in  respect  of 
Patent  No.  26,347/12,  granted  to  Albrecht  for  electric  heating 
devices,  and  by  Messrs.  S.  Dreyfus  &  L.  Gaisman  (Hooley  Hill 
Rubber  and  Chemical  Co.)  in  respect  of  Patents  Nos.  11,530/13  and 
1 1,615/13,  granted  to  Farbenfabriken  vorni.  Friedrieh  Bayer  &  Co.. 
and  Nos.  12;777/13  and  12,661/14,  granted  to  Newton  for  the  same 
firm  for  the  vulcanisation  of  caoutchouc. 

Sterling  Telephone   and    Electric  Co.,  Ltd. — Mr.  Guy 

Burney.  managing  director  of  this  company,  has  issued,  under  date 
January  1st.  1917,  the  following  circular  : — 

"  We  have  the  pleasure  to  announce  that  the  enemy  shares  of 
this  company  have  now  been  acquired  from  the  Public  Trustee  bv 
Sir  John  Bethell.  Bart.,  M.P..  and  his  friends.  Sir  John  Bethell 
has  consented  to  act  as  chairman  of  the  company.  Sir  Thomas 
Bethell  (brother  of  Sir  John)  and  C.  S.  Syrett,  Esq..  have  also  been 
elected  directors  of  the  company.  The  whole  of  the  shares  are 
now  entirely  held  bySiritish-born  subjects.  The  difficulties  asso- 
ciated with  the  enemy  share-holding  having  teen  removed,  we 
trust  we  may  confidently  look  forward  to  a  continuance  of  your 
friendly  relations  and  support." 
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COLONIAL    TELEGRAPHS   AND    TELEPHONES. 


By  R.  W.   WEIGHTMAN,  M.I.E.B. 


(46«<r<jct  of  piper  read  before  the  Institution  of 

Electrical  Engineers.) 

(Concluded  from   page  53.) 

■  The   local  telephone    development  in   some   parts  of  South 

Africa  has  been  quite  phenomenal,  especially  in   the  mining 

districts  of  the  Rand. 

In  Canada,  the  Bell  Co.  have  central-battery  manual  sys- 
tems in  their  larger  exchanges,  and  in  exchanges  below  500 
or  600  lines  they  use  magneto  boards.  They  have  no  auto- 
matic exchanges.  The  practice  of  the  Manitoba  Government 
Department  is  on  similar  lines. 

In  Alberta  and  Saskatchewan  the  Government  exchanges 
at  Calgary,  Medicine  Hat,  Lethbridge,  Regina,  and  Saskatoon 
are  equipped  with  the  Strowger  automatic  system,  as  is  also 
the  municipal  exchange  at  Edmonton.  This  latter  exchange 
was  started  in  1907  with  a  500-line  installation,  but  is  now 
for  10,800  lines,  of  which  9,300  are  connected.  It  is  spread 
over  four  exchanges  and  an  area  of  roughly  20  square  miles. 
All  other  exchanges  in  these  two  provinces  are  magneto 
except  two  central-batteiw  manual  exchanges  at  Saskatche- 
wan. 

Dry  cells  are  used  on  all  subscribers'  magneto  instruments 
throughout   Canada. 

The  block  and  alley  system  of  distribution  is  generally 
followed. 

Superimposed  telegraph  circuits,  which  are  usually  leased 
to  the  telegraph  companies,  are  arranged  on  both  "  simplex  " 
and  "composite"  systems.  The  "simplex"  is  the  well- 
known  system  which  gives  one  Morse  circuit  superimposed  on 
one  telephone  pair  by  means  of  repeating  coils.  The  "  com- 
posite "  gives  two  Morse  earthed  circuits,  which  can  be 
worked  either  single  or  duplex,  and  one  metallic  telephone 
circuit  on  one  pair  of  wires.  The  theoretical  connections  of  a 
terminal   composite  set   are  given   in   fig.  4.    The  condensers 


instrument 


Telephone  circuit 
To  Morse 


-<*~"T  Retardation  coils 

S  \      ||     mtH—y,  inductively  connected 


-^> — -II — vw^Jl 

*~-izmfd.       Eart 
N.  Line 

instrument     ^6mfd     V. Retardation  coil 
non-inductively 
t  connected 

Earth 

Fig.   4.—"  Composite  "   System    of    Superimposing  Two 
Telegraph  Circuits  on  Telephone  Pair. 


and  retardation  coils  on  the  Morse  arms  prevent  the  tele- 
phone currents  from  passing  through  these  arms,  and  they 
also  so  flatten  the  telegraph  currents  that  the  "  thump " 
which  would  otherwise  be  heard  in  the  telephone  is  reduced 
to  a  minimum.  The  condensers  and  retardation  coils  con- 
nected in  shunt  with  earth  off  the  telephone  circuit  have  the 
effect  of  reducing  the  momentary  telegraph  currents  that 
pass  from  one  Morse  circuit  to  the  other  through  the  tele- 
phone circuit.  These  earthed  branches  have  a  high  imped- 
ance to  telephone  currents  and  a  low  impedance  to  telegraph 
currents,  so  that  the  latter  are  largely  shunted  to  earth.  The 
condensers  in  these  branches  prevent  the  earths  on  the  re- 
tardation coils  from  interfering  with  the  local  telephone  calling- 
signals.  The  telephone  transmission  loss  due  to  the  intro- 
duction of  a  repeating  coil  at  each  end  of  a  telephone  circuit 
on  the  "simplex"  system  is  equal  to  about  one  mile  of 
standard  cable,  while  the  loss  on  a  circuit  equipped  with  a 
"composite"  set  at  each  end  is  equal  to  about  \  mile  of 
cable. 

The  minimum  speech  efficiency  on  the  long-distance  cir- 
cuits varies  under  the  different  administrations,  but  it  ranges 
from  30  to  36  miles  of  standard  cable.  The  general  dryness 
of  the  climate  contributes  to  a  high  standard  being  attained. 

Long-distance  lines  are  equipped  with  lightning  dischargers 
on  the  poles  at  suitable  intervals,  and  where  these  wires  are 
taken  into  an  office  or  testing  station  it  is  a  common  practice 
to  place  the  dischargers  one  or  more  poles  away  on  each  side 
of  the  office.  The  "Chapman"  discharger  shown  in  fig.  5 
is  a  type  much  used  for  this  purpose. 

Branching  joints  on  underground  cables  are  of  the  lead 
Y-type,  and  all  joints,  both  straight  and  branching,  are 
treated  with  paraffin  wax.  In  making  a  straight  joint  tho 
lead  sheath  is  removed  from  the  ends  of  the  cable  for  a  dis- 
tance equal  to  the  length  of  the  lead  sleeve.  The  core  is 
bound  tightly  with  strips  of  muslin  at  the  end  of  each  cable 
sheath,  the  binding  being  packed  close  to  the  sheath  so  as  to 
prevent  the  wires  being  cut  by  the  edge  of  the  sheath.  The 
exposed  conductors  are  thoroughly  "  boiled  out  "  by  pouring 
hot  paraffin  wax  over  them  with  a  ladle  until  all  traces  of 
moisture  are  removed  and  the  binding  is  thoroughly  saturated 
with  paraffin.    Enough  paraffin  enters  the  sheath  to  form  a 


seal,  which  protects  the  cable  against  moisture  while  the  joint 
is  being  made.  The  temperature  of  the  paraffin  i3  above  that 
of  boiling  water,  but  it  must  not  be  high  enough  to  scorch 
or  make  brittle  the  paper  insulation.  In  "  boiling  out  "  the 
cable  it  is  the  rule  to  work  from  the  cable  sheath  towards 
the  ends  of  the  conductors.  The  jointing  of  the  wires  is  done 
in  the  usual  way,  the  joints  being  distributed  along  the 
whole  length  of  the  splice.  The  whole  of  the  jointed  wires 
are  again  "  boiled  out  "  until  all  traces  of  moisture  have 
been  removed.  The  splice  is  then  wrapped  with  strips  of 
muslin  and  compressed  until  the  lead  sleeve  will  just  slip 
over  the  splice.  The  splice  is  again  "  boiled  out,"  and  thi* 
operation  is  again  repeated  after  the  final  wrapping  is  com- 
pleted, the  drying  out  being  continued  until  air  bubbles 
cease  to  appear  on  the  splice.  The  lead  sleeve  is  slipped  over 
before  the  splice  has  had  time  to  cool  and  is  wiped  on  to  the 
cable  sheath   at  each  end. 

The  splice  on  a  dry-core  cable  is  undoubtedly  its  weakest 
point,  but  this  form  of  joint  when  carefully  made  is  so 
reliable  that  breakdowns  are  of  very  rare  occurrence.  It  is 
in   almost  general  use  in   the  United  States. 

There  is  no  through  communication  yet  between  the  Eastern 
ami  Western  shores  of  Canada.  There  is  a  break  of  600 
miles  between  Fort  William  and  Kenora  in  which  there  is 
no  telephone  line  at  all.  and  the  Rocky  Mountains  form  an- 
other break  between  Alberta  and  British  Columbia.  The 
longest  lines  regularly  in  use  in  Canadian  territory  are  those 
between  Montreal  and  Windsor,  and  Montreal  and  North 
Bay,  distances  of  about  600  miles.  Loading  coils  are  in  use 
on  both  open-wire  and  underground  sections  of  the  long 
distance  circuits.  Communication  is  given  with  a  large  num- 
ber of  places  in  the  United  States  through  the  trunk  lines 
of  that  country,  the  longest  distances  being  Montreal  to  San 
Francisco.  3,800  miles,  and  Toronto  to  San  Francisco.  3,200 
miles.      (Communication    has   since   been    arranged    between 


Fig.  5.— Chapman  Lightning       Fig.  6.— Lodge  Discharger, 
Abrester  (Canada).  jcwtch  e]  Natal  Pattern. 

Montreal  and  Vancouver,  via  the  American  trans-Continental 
line,  a  distance  of  about  4,000  miles.) 

The  telephone  development  of  Canada  is  higher  than  that 
in  any  of  the  other  Dominions  or  Colonies.  For  the  whole 
of  the  country  the  average  number  of  telephones  per  100  of 
the  population  is  6.5.  In  British  Columbia  the  average  is  as 
high  as  11,  while  in  Manitoba  and  Alberta  the  figures  are 
10  and  8  respectively. 

Probably  no  country  in  the  world  has  taken  up  automatic 
telephonv  so  whole-heartedly  as  the  Australian  Common- 
wealth. "  In  1912  the  chief  electrical  engineer  personally  in- 
vestigated the  systems  then  in  use  in  America  and  Europe. 
His  report,  dated  October  10th,  1912,  deals  in  a  very  thorough 
manner  with  the  comparison  which  may  be  made  between 
manual  and  automatic  systems.  In  comparing  the  semi- 
automatic with  the  full  automatic  he  contended  that  the  view 
that  it  is  desirable  to  interpose  an  operator  to  control  the 
series  of  operations  that  have  to  be  made,  and  to  check  and 
correct  failures  when  these  occur,  is  wrong,  and  he  declared 
himself  emphatically  in  favour  of  the  full-automatic  for  Aus- 
tralia. Since  then  important  headway  has  been  made ;  full- 
automatic  equipment  has  been  installed  in  10  exchanges,  the 
largest  of  which  is  Perth,  with  over  3,000  subscribers.  Six 
other  exchanges  are  in  course  of  construction  or  approved, 
tenders  have  been  invited  for  a  further  18,  and  14  others  are 
under  consideration.  The  exchanges  so  far  opened  are  all 
equipped  with  the  Strowger  system,  but  both  the  Siemens 
and  the  Western   Electric  Co.'s  systems  are  to  be  tried. 

Both  central-battery  and  magneto  exchanges  are  in  use. 
Distribution  from  all  the  larger  exchanges  is  effected  by 
means  of  underground  cables.  On  very  small  exchanges 
open-wire  distribution  is  adopted.  Rubber-covered  paper-core 
aerial  cable  has  been  used  in  certain  of  the  States,  but  it  has 
not  proved  satisfactory. 

Selective  4-party  line  services  are  provided  on  the  central- 
battery  exchanges,  and  code-ringing  party  lines  on  the  others, 
and  on  lines  in  country  districts.  ,   •     . 

Both  wet  and  dry  cells  are  in  use  on  subscribers  instru- 
ments, but  the  Post  Office  Leclanch6  cell  with  powdered 
depolariser  is  now   being  adopted. 

There  is  a  fairly  extensive  trunk  system  within  the  indivi- 
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dual  States,  "but  the  only  capital  cities  as  yet  connected  are 
Melbourne-Sydney  (595  miles)  and  Melbourne-Adelaide  (487* 
miles).  On  both  these  circuits  Morse  duplex  is  superimposed 
and  worked  regularly.  Loading  coils  have  not  yet  been 
introduced  into  the  Commonwealth.  The  percentage  of  tele- 
phones to  the  population  at  the  end  of  last  year  was  2.721. 

New  Zealand  was  very  early  in  the  field  in  establishing 
telephone  exchanges  at  its  principal  centres,  and  many  of 
the  exchanges  installed  between  20  and  30  years  ago  are  still 
in  operation.  Many  of  the  larger  exchanges  have  become  quite 
inadequate  for  present  requirements,  and  the  question  of 
substituting  more  efficient  systems  has  been  before  the 
authorities  for  some  years  past.  The  introduction  of  the 
central-battery  manual  system  was  contemplated,  and  three 
Western  Electric  central-battery  exchanges  were  installed,  but 
the  administration  hesitated  to  introduce  this  svstem  generally 
J?  Vle™  of  tne  development  of  automatic  systems.  In  1911 
the  chief  electrician  of  the  department  was  deputed  to  inquire 
into  the  various  systems  in  use  in  America  and  Europe,  and 
at  a  jesu .  of  very  exhaustive  investigations  he  recommended 
the  adoption  of  automatic  exchanges  for  several  of  the  prin- 
cipal towns.  Experiments  were  carried  out  with  several  auto- 
matic systems  available  at  the  time,  and  the  Western  Elec- 
tric Co.'s  full-automatic  system  was  decided  upon  as  being  the 
best  calculated  to  meet  the  varied  services  of  the  Dominion 
Contracts  were  entered  into  with  this  company  for  exchanges 
for  the  Wellington  and  Auckland  telephone '  areas,  and  for 
separate  single  exchange  installations  for  Masterton,  Hamil- 
ton,  Oamaru,  and  Blenheim.     The  ultimate  capacity  of  each 

]  ™Sa  fxchanSes  is  the  same,  viz.,  -1,800  subscribers'  lines 
and  200  junction  lines  for  special  services. 

At  Wellington  the  system  will  have  three  main  exchanges 
with  immediate  equipment  for  4,000,  2.500,  and  600  lines 
(ultimate  capacities  8,000,  4,000,  and  2,000  respectively)  In 
addition,  three  sub,  or  "satellite"  exchanges  off  the 'largest 
main  exchange,  with  capacities  from  200  to  600  lines,  are 
^Dtomplated,  the  ultimate  capacity  of  the  whole  system  bein:' 
20,000  lines,  and  accessory  junction  lines.  Two  of  the  main 
exchanges  are  now  being  installed,  and  but  for  delays  caused 
by  the  war  these  would  have  been  in  operation  by  now.  At 
Auckland  the  arrangements  will  be  on  similar  lines  with  four 
main  exchanges  and  two  "  satellite  "  exchanges,  the  total 
ultimate  capacity  being  the  same  as  at  Wellington.  It  is  not 
too  much  to  say  that  before  many  years  have  passed  all  the 
important  exchanges  throughout  the' Dominion  will  be  "auto- 
matic." 

The  longest  speaking  circuit  is  that  between  Wellington 
and  Auckland,  a  distance  of  about  420  miles.  This  is  obtained 
from  two  400-lb.  copper  wires  which  are  used  for  quadruplex 
telegraph  purposes  during  the  daytime.  At  night-time- 
after  6  p.m.— they  are  used  as  a  telephone  trunk  circuit.  In 
many  cases  telegraph  circuits  are  superimposed  on  the  tele- 
phone wires,  and  phantom  telephone  circuits  are  also  obtained 
Loading  coils  have  not  so  far  been  installed.  The  standard 
of  speech  on  trunk  lines  is  the  equivalent  of  30  miles  of 
standard  cable.  The  number  of  telephones  per  100  inhabi- 
tants is  4.6. 

Lightning  Dischargers  and  Protectors. 

To-day  it  is  generally,  although  by  no  means  everywhere, 
recognised  that  the  proper  place  for  the  lightning  discharger 
is  outside  the  building,  or  if  inside,  it  should  be  placed  as 
near  the  point  of  entrance  of  the  wires  as  possible. 

No  form  of  lightning  discharger  known  to  the  author  will 
save  wires  if  they  are  actually  struck  bv  lightning;  thev  mm 
be  merely  severed  by  the  discharge,  or"  short  lengths  of  wire 
may  actually  disappear,  deflagrated  by  the  current,  and  such 
cases  are  not  of  rare  occurrence  on  open  country  lines.  The 
discharges  the  engineer  has  to  protect  himself  against  are 
those  due  to  induction. 

In  Natal  the  author  carried  out  a  long  series  of  experiments 
with  the  object  of  proving  what  types  of  protectors  were  best 
suited  to  the  different  working  conditions  there. 

For  protection  at  out-of-the-way  offices  where  unreliable 
attendants  are  in  charge,  the  carbon  discharger  is  not  always 
suitable.  At  a  station  of  this  class  a  discharger  is  wanted 
which  will  give  protection  without  earthing  the  line.  For 
this  purpose  the  Wurts  discharger  was  found  to  be  most 
reliable.  The  type  used  had  three  cylindrical  pillars  of  non- 
arcing  metal  with  serrated  surfaces,  set  in  a  porcelain  base 
mounted  on  an  iron  bracket.  The  cover  is  of  zinc.  It  will 
take  one  line  wire  on  each  outside  pillar,  the  middle  pillar 
being  connected  to  earth.  The  connecting  wires  from  the 
line  wires  were  led  as  straight  as  possible,  without  spirals, 
twists,  or  sharp  bends,  and  the  earth  was  made  as  short  and 
direct  and  as  good  as  possible.  With  all  types  of  dischargers 
it  is  essential  that  the  greatest  care  be  given  to  these  points. 
The  insulated  wires  running  into  the  office  were  spiralled  a 
few  turns  where  they  left  the  line  wires,  and  the  slight 
impedance  thus  introduced  formed  an  effective  choke  to  the 
discharge.  Where  dischargers  of  this  type  were  employed 
and  properly  installed  all  other  protective  devices,  such  as 
fuses,  spindles,  and  reels  with  fusible  wires  on  them,  were 
dispensed  with. 

This  discharger  is  equally  satisfactory  on  sections  of  line 
where  lightning  is  specially  troublesome",  as  on  high,  exposed 
tracts  of  country.  Connected  to  the  wires  at  suitable  intervals 
they  save  them  from  damage  due  to  heavy  lightning  charges 
flashing  from  the  wires  to  the  arms  and  poles,  and  they  relieve 
the  discharges  at  the  terminal  stations. 


On  railway  signalling  fines  on  which  metallic  circuits  were 
used  to  minimise  the  effects  of  lightning,  the  discharger  shown 
in  fig.  6  was  used.  On  these  circuits  working  had  to  be  car- 
ried on  at  all  times,  as  any  interruptions  resulted  in  the  dis- 
organisation of  railway  traffic.  This  discharger  is  on  the 
Lodge  principle,  and  is  the  most  effective  discharger  known 
to  the  author.  It  is,  however,  very  expensive,  and  prohibi- 
tively so  for  a  number  of  wires.  The  Wurts  discharger  might 
have  been  quite  adequate,  but  it  was  introduced  on  other 
lines  subsequently  to  the  adoption  of  the  Lodge  discharger 
on  these  railway  circuits,  and  the  latter  served  the  purpose  so 
well  that  any  risk  there  might  have  been  in  trying  the  other 
was  never  undertaken.  This  type  of  Lodge  discharger  is  con- 
structed with  two  separate  series  of  three  discharge  disks  and 
choke  coils  for  the  line  wires.  The  central  disk  is  earthed. 
The  two  line  wires  are  connected  to  the  two  top  disks,  and  below 
each  disk  there  is  a  choke  coil  containing  a  number  of  turns 
of  fairly  heavy  wire.  The  main  discharges  take  place  at  these 
disks.  The  two  succeeding  disks  on  each  side  are  similarly 
arranged  with  choke  coils.  With  these  dischargers  in  nse 
the  signalling  instruments  were  operated  in  the  heaviest 
lightning  storms  and  not  in  a  single  instance  during  several 
years  of  operation  did  a  discharger  fail  in  its  duty.  As  the 
edges  of  the  line  disks  were  burnt  away  by  the  discharges, 
they  were  turned  slightly  round  to  give  fresh  points  for  dis- 
charge, and  it  only  rarely  happened  that  a  disk  became  so 
burnt  as  to  require  replacement. 


NEW     ZEALAND     TRADE. 


A  careful  analysis  of  New  Zealand's  import  trade  during  1915 
by  Mr.  E.  W.  Dalton,  H.M.  Trade  Commissioner  in  New 
Zealand,  has  been  published  by  the  Board  of  Trade  (Cd.  8,415. 
Price  4id.  Wynian  &  Sons,  Ltd.)  Mr.  Dalton  remarks  that  the 
United  Kingdom  maintained  its  trade  at  a  surprisingly  high 
level,  having  in  mind  the  difficulties  under  which  manufac- 
turers were  working.  While  this  fact  is  justifiable  cause  for 
gratification,  it  should  be  remembered  that,  though  the 
results  are  not  as  yet  remarkable,  it  is  an  undoubted  fact 
that  the  manufacturers  of  certain  countries  not  so  much 
affected  by  the  war  have  taken  the  opportunity  of  abnormal 
conditions  to  endeavour  not  only  to  capture  trade  which  was 
formerly  held  by  enemy  countries,  but  also  to  establish  them- 
selves in  face  of  competition,  from  whatever  quarter.  To 
this  end  they  have  been  assiduously  applying  themselves  to 
the  appointment  of  agents  and  the  organisation  of  selling 
campaigns. 

The  results  of  these  activities  may  be  more  apparent  in  the 
statistics  for  .the  year  1916.  Meanwhile,  it  may  be  regretted 
that,  probably  as  a  result  of  their  being  so  hard  pressed  in 
other  directions,  manufacturers  at  home  who  are  determined 
to  appoint  agents  in  this  market  show  a  disposition  to  put 
off  doing  so  until  after  the  war.  The  advisability  of  so  doing 
must  be  very  seriously  questioned,  for,  with  foreign  manufac- 
turers diligent  in  their  search  for  good  agents,  and  with 
agents  doubtful  as  to  what  the  after-war  conditions  may  be — 
and,  therefore,  disposed  now  to  take  offers  which  may  be 
made  to  them — it  would  seem  to  be  a  dangerous  policy  to 
defer  until  more  normal  times  the  first  steps  towards  the 
preparation  of  a  selling  organisation. 

While  due  credit  must  be  given  to  the  majority  of  New 
Zealand  buyers  for  their  loyalty  to  former  suppliers,  the  fact 
that,  in  times  such  as  those  through  which  our  manufac- 
turers have  passed,  they  should  be  able  to  maintain  their 
trade  at  this  high  level  in  a  market  so  far  distant  speaks 
very  eloquently  for  their  enterprise,  for  the  efficiency  of  the 
shipping  lines,  and  for  the  protection  of  the  Navy. 

It  was  only  to  be  expected  that  suppliers  nearer  to  the 
Dominion  markets  should  be  able  under  the  circumstances 
to  increase  their  trade  with  this  market,  for  the  time  being, 
at  any  rate.  Australia  and  Canada  have  increased  their  per- 
centage shares  of  the  competitive  trade  by  1.7  and  1.2  res- 
pectively, so  that  the  share  of  the  Empire  in  the  trade  of  the 
Dominion  is  even  greater  than  it  was  in  the  previous  year. 
The  percentage  share  of  the  United  States  in  1915  increased 
by  2.0,  and  that  of  Japan,  though  small,  by  0.9. 

The  two  latter  countries  in  particular  have  been  actively 
establishing  organisations  in  this  market  on  a  more  or  less 
permanent  basis.  Nevertheless,  bearing  in  mind  what  the 
manufacturers  at  home  have  been  able  to  accomplish  during 
the  war,  and  the  fact  that  productive  methods  have  been 
very  much  improved,  there  seems  ground  for  believing  that. 
if  during  the  war  they  do  what  they  can  to  maintain  their 
touch  with  the  market,  when  the  war  is  over  they  will  be 
able  to  regain  their  former  position,  if  not  to  strengthen  it. 
There  is  also  ground  for  presuming  that  a  part,  at  least,  of 
such  success  as  foreign  countries  may  have  had  in  this  market 
during  the  war  is  merely  temporary,  and  will  automatically 
disappear  when  manufacturers  at  home  are  again  in  a  posi- 
tion to  supply.  For  the  rest,  it  has  still  to  be  seen  how  far 
the  war  has  increased  the  competitive  ability  of  British 
manufacturers;  but  it  may  be  presumed  that  they  will  be  ou 
a  more  favourable  basis  than  ever  before.  Added  to  this, 
there  is  the    undoubted   fact    to  be  taken    into  account   that 
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the  buyers  of  this  Dominion  are  more  than  ever  prepared  to 
purchase  British  goods  in  preference  to  those  of  any  country, 
and  that  this  attitude,  arising  primarily  from  patriotism  to 
the  Mother  Country,  is  strengthened  by  a  realisation,  as  a 
result  of  the  war,  that  the  support  of  Empire  undertakings 
ia  desirable,  if  not  essential,  in  the  best  interests  of  the  Domi- 
nion. If,  in  the  meantime,  manufacturers  can  spare  the  time, 
and  will  take  the  trouble,  to  explain  to  customers  exactly 
what  they  are  doing  for  the  war,  and  how  the  war  is  inter- 
fering with  their  ordinary  trade,  the  patriotism  of  the  Domi- 
nion is  such  that  a  clear  understanding  will  produce  a  marked 
effect  on  business. 

Dealing  particularly^  with  machinery  and  machines,  Mr. 
Dalton  remarks  that  in  this  trade,  production  in  which  in 
the  United  Kingdom  has  probably  been  affected  most  of  all 
industries  by  the  war,  the  share  of  the  United  Kingdom  in 
the  total  has  declined  from  59.0  per  cent,  to  55.4  per  cent. 
It  cannot  be  denied,  however,  that  the  United  Kingdom's 
position  in  this  trade  before  the  war  was  not  at  all  satisfac- 
tory. In  relation  to  other  trades,  the  percentage  of  the  im- 
ports supplied  by  the  United  Kingdom  was  low,  and  there 
are  certain  important  lines  in  which  United  Kingdom  manu- 
facturers are  quite  outclassed  by  their  competitors.  In  con- 
sideration of  the  various  items  it  will  be  noticed  that,  almost 
without  exception,  those  lines  are  either  lines  which  have 
been  the  subject  of  com'paratively  recent  invention  or  deve- 
lopment, or  are  such  as  are  particularly  adapted  to  Colonial 
conditions,  and  are  in  a  great  measure  different  from  the 
articles  required  to  serve  similar  purposes  in  the  United 
Kingdom.  The  inferences  to  be  drawn  from  these  conditions 
would  appear  to  be  hardly  complimentary  to  the  ability  and 
efficiency  in  designing  and  marketing  of  United  Kingdom 
firms.  As  there  can  be  no  doubt  that  the  manufacturers  of 
the  United  Kingdom  are  second  to  none  in  manufacturing 
ability,  it  can  only  be  supposed  that  their  real  fault  has  lain 
in  failure  to  ascertain  modern  needs  in  such  countries  as 
New  Zealand,  and  to  manufacture  to  meet  those  needs,  as 
well  as  in  failure  to  organise  an  adequate  selling  campaign. 

It  is  such  conditions  as  these  which  have  doubtless  given 
rise  to  many  of  the  criticisms  of  the  efficiency  of  British 
manufacturers  which  one  hears.  Most  of  these  criticisms  are 
entirely  unreasonable,  and  many  are  the  product  of  hearsay 
or  the  outcome  of  a  disposition,  becoming  all  too  popular,  to 
imagine  that  the  British  manufacturer  generally  is  effete  as  a 
serious  competitor  for  the  trade  of  the  world.  One  cannot,  how- 
ever, consider  the  statistics  under  this  class  without  concluding 
that  in  certain  sections  of  this  trade,  at  least,  there  is  need 
for  some  further  enterprise  on  the  part  of  United  Kingdom 
firms. 

The  leading  competitor  is  the  United  States,  but  it  may, 
perhaps,  fairly  be  said  that  if  the  reason  why  British  firms 
do  not  secure  more  of  this  trade  is  because  they  are  not 
sufficiently  enterprising,  it  is  not  equally  true  that  the  fact 
that  American  firms  do  secure  it  is  a  proof  of  their  enter- 
prise being  greater.  In  many  of  the  lines  in  which  American 
firms  are  found  to  be  predominant,  the  articles  are  of  a 
nature  which  have  had  to  be  made  in  the  United  States  to 
meet  the  needs  of  that  country,  and,  as  the  conditions  are 
much  the  same  in  this  Dominion  as  they  are  in  America, 
the  same  articles  will  suffice.  The  conclusions  to  be  drawn 
from  this  are  that  such  trade  as  the  United  Kingdom  does 
secure  in  these  lines  is,  and  will  be,  the  result  of  greater 
enterprise  than  that  of  their  American  competitor,  and  that 
the  belief  existing  here  that  American  firms  are  more  enter- 
prising than  British  is  to  this  extent,  at  least,  fallacious.  The 
fact  is  that  American  production  is  so  much  standardised  that 
ia  the  majority  of  cases,  perhaps,  manufacturers  in  that 
country  would  be  even  less  disposed  to  alter  their  patterns 
than  British  firms — the  trouble  is  that  they  are  not  so  fre- 
quently asked  to  do  so,  because,  for  the  reasons  already  indi- 
cated above,  there  is  not  the  same  need. 

The  above  remarks  are  made  well  understanding  that  con- 
ditions have  changed  in  the  United  Kingdom  since  the  war, 
and  that  there  is  reason  to  hope  that  when  the  war  is  over, 
manufacturers  at  home,  having  extended  their  plants,  and 
finding  that  there  is  need  of  trade  to  keep  them  goin£,  will 
turn  their  attention  to  many  of  these  lines.  If  they  do,  there 
is  no  doubt  that  the  trade  in  New  Zealand  in  goods  of  the 
class  new  under  consideration  will  experience  a  change. 


PRINCIPLES     INVOLVED     IN     COMPUTING 
THE     DEPRECIATION     OF     PLANT. 


*t  F.  GILL  and  W.  W.  COOK,  Members  I.E.E. 


{Abstruet  of  paper  read  before  the  Institution  of  Electrical 

Engineers.) 
Ir  is  not  very  satisfactory  that  engineers  should  hold  such 
divergent  views  on  so  important  a  question  as  depreciation. 
Possibly  this  is  due  to  the  subject  being  regarded  as  one  for 
the  accountant  alone,  but  in  our  view  depreciation  concerns 
the  engineer,  the  financier,  and  the  accountant,  and  no  one  of 
the  three  is  competent  to  settle  the  question  in  any  particular 


case,  as,  in  order  to  obtain  correct  results,  there  must  be  co- 
operation  between   the  three. 

By  the  term  "  depreciation  "  is  intended  to  be  covered  :  (1) 
Provision  for  the  diminution  in  value  of  plant  in  place  and 
working  (thai  is,  its  loss  in  value  to  the  owner  as  a  continuing 
plant),  by  reason  of  causes  outside  his  control,  such  as  age, 
wear,  and  accidents;  this  provision  is  hereinafter  called  "re- 
newals." (-2)  Provision  to  enable  the  owner  to  take  plant  out 
of  commission  before  its  physical  life  is  exhausted  in  cases 
where,  from  either  progress  of  the  art  or  growth  of  the  busi- 
ness, it  is  economically  advisable  to  do  so  (that  is,  by  reason 
of  causes  within  his  control) ;  this  provision  is  hereinafter 
called    "  improvements." 

It  should  be  noted  that  the  expression  "renewals"  denotes 
provision  in  respect  of  actual  expired  capital  outlay,  while 
the  expression  "improvements"  denotes  provision  to  enable 
plant  to  be  destroyed   while  still  valuable. 

The  function  of  the  engineer  in  this  matter  is  to  provide 
the  information  necessary  regarding  the  plant,  such  as  first 
cost,  residual  value,  and  life. 

The  function  of  the  financier  is  to  provide  information 
regarding  the  money,  the  amount  available,  the  rate  at  which 
it  can  be  borrowed,  and  the  rate  that  can  be  obtained  for  the 
loan  of  it. 

The  function  of  the  accountant  is  to  provide  accurate 
records  based  on  the  decisions  arrived  at,  and  to  see  that  the 
real   results  are  neither  disguised  nor  bidden. 

All  three  must  come  to  a  common  decision,  and  each  in 
any  calculations  he  has  to  make  must  work  to  it,  otherwise 
nothing  but  chaos  can  result. 

When  preparing  a  specification  for  plant  to  achieve  certain 
definite  results,  there  is  usually  more  than  one  way  of  arriv- 
ing at  the  desired  end,  and  skilful  judgment  in  the  selection 
from  among  the  alternatives  must  be  exercised. 

While  the  first  cost  of  alternative  plans  is  highly  important, 
in  most  cases  it  is  nothing  like  so  important  as  the  annua! 
charges,  and  generally  the  decision  as  to  which  alternative  to 
use  can  be  made  upon  consideration  of  the  annual  charges 
alone. 

Annual  charges  are  composed  of  four  principal  parts  :  — 

1.  Return  on  capital  outlay. 

2.  Depreciation — as  already   defined. 

3.  Maintenance,  the  cost  of  keeping  the  plant  in  as  good 
condition  as  is  desirable,  but  not  of  renewing  it. 

4.  Operation— the  cost  of  working  the  plant. 

It  is  desirable  to  insist  upon  the  importance  of  the  utmost 
accuracy  in  the  preparation  of  the  annual  charges.  If  the 
cost  of  any  plant  is  to  be  judged  by  its  annual  charges,  they 
must  be  the  true  annual  charges,  and  one  cannot  express 
these  by  the  single  statement  that  they  are,  say,  14  per  cent, 
per  annum  of  first  cost,  unless  either  the  cost  is  uniform 
each  year,  or  the  rate  mentioned  is  an  equated  rate  taken 
over  the  prospective  life  of  the  plant. 

The  sums  required  for  return  on  capital  and  depreciation 
both  depend  upon  the  treatment  of  the  capital  account  and 
the  depreciation  fund;  in  fact,  these  two  are  so  intimately 
connected   that  their  costs  cannot   be   treated   independently. 

For  the  purpose  of  this  paper  there  are  two  lives  which 
must  be   defined  :— 

(<i)  Physical  Life,  that,  is,  the  period  during  which  the 
plant  would  continue  to  perform  satisfactorily  the  service  to 
which  it  is  adapted,  if  allowed  to  do  so,  but  subject  to  all 
causes  outside  the  control  of  the  owner,  such  as  wear  and 
tear  or  accidents.  . 

(b)  Economic  Life,  that  is,  the  period  of  physical  life 
shortened  by  causes  within  the  owner's  control,  such  as  desire 
for  economy,  improvement  of  service/  the  taking  out  of  plant 
because  a  greater  capacity  is  required. 

It  is  necessarv  to  distinguish  quite  clearly  between  these 
two.  The  physical  life  affects  the  amount  to  be  put  aside 
each  year  for  renewals,  and  since  by  definition  the  plant  can 
perform  its  service  satisfactorily  during  the  whole  time,  there 
is  no  compulsion  to  renew  before  the  conclusion  of  the 
phvsical  life.  . 

the  renewals  fund  thus  ensures  that  the  money  invested 
in  plant  is  always  represented  by  the  assets,  provided  that 
none  of  it  is  voluntarily  destroyed. 

In  order  that  the  owner  of  the  plant  may  be  always  in  a 
position  to  take  advantage  of  developments  and  still  be  in  a 
sound  position,  it  is  necessary  to  have  a  special  fund  avail- 
able for  the  purpose,  and  such  a  fund  is  referred  to  in  this 
paper  as  the  improvements  fund. 

As  such  a  fund  is  necessary  for  the  successful  conduct  and 
progress  of  the  business,  the  annual  contributions  are,  in  a 
continuing  business,  part  of  the  annual  charges  against  the 
plant. 

The  distinction  between  the  renewals  fund  and  the  im- 
provements fund  must  constantly  be  borne  in  mind. 

The  charges  to  the  renewals  fund  represent  actual  expired 
capital  outlay  each  vear,  and  consequently  are  the  measure 
of  the  diminution  of  the  value  of  the  plant  in  place  con- 
sidered as  a  structure,  whilst  the  improvements  fund  enables 
plant  to  be  superseded  before  its  physical  life  is  ended,  and 
ensures  that  when  this  is  done  the  value  of  the  assets  shall 
always  represent  the  invested  capital. 

The  methods  of  arriving  at  the  deduction  to  be  made  tor 
any  plant  which  has  already  been  in  existence  some  time 
mav  be  divided  into  two  classes  : — 

(a)  Based  on  a  detailed  examination  of  the  plant  and  an 
individual  assessment  of  values  for  each   item. 


82 


THE    ELECTRICAL    REVIEW,   [yd  so.   no.  2.043,  January  19,  i»M 


(6)  Based  on  an  estimated  life  which  the  various  classes  of 
plant  will  have  under  a  given  standard  of  maintenance,  and 
providing  for  the  diminution  in  value  by  writing  off  or  setting 
aside  a  proper  sum  in  respect  of  each,  expired  year  (or  other 
portion)  of  life. 

When  carefully  examined  there  is  really  no  sharp  dividing 
line  metween  these  two  methods. 

In  the  case  of  detailed  examination  (a),  proper  weight  can 
be  given  to  condition,  but  physical  examination  alone  will 
not  enable  a  proper  deduction  to  be  made  for  the  depreciated 
state  of  the  plant.  In  some  cases,  for  some  years,  the  plant 
shows  no  sign  of  wear  or  decay,  yet  obviously  some  provision 
ought  to  be  made  for  the  expired  life  during  these  years.  It 
is  usual,  therefore,  and  necessary,  to  estimate  the  first  cost, 
life,  age,  and  residual  value. 

If,  as  in  method  (i),  the  bulk  is  considered  "instead  of  the 
individual  items,  the  life  and  age  can  be  estimated  with  much 
greater  certainty,  while  consideration  of  the  amount  spent 
on  repairs  and  upkeep,  supplemented  by  inspection,  will  give 
the  condition. 

The  measurement  of  the  effects  of  wear  and  tear  and  the 
passage  of  time  is  essentially  a  financial  operation,  and  no 
satisfactory  solution  can  be  found  without  going  through  the 
steps  of  establishing  the  first  cost,  residual  value,  life,  and 
age. 

It  is  often  said  that  one  cannot  say  how  long  a  certain 
plant  will  last ;  but  this  is  not  a  sufficient  answer.  One  must 
estimate  the  life  if  there  is  to  be  any  attempt  towards  scientific 
treatment  in  planning. 

One  cannot  neglect  capital  charges,  i.e.,  return  on  capital 
and  provision  for  depreciation ;  and  the  latter  depends  very 
largely  upon  life. 

Those  who  say  the  life  cannot  be  estimated,  and  take,  say. 
10  per  cent,  as  capital  charges,  do,  in  fact,  estimate  the  life, 
though  they  do  not  state  the  period,  and  they  do  so  without 
taking  the  necessary  precautions  to  estimate  it  correctly, 
because  for  any  particular  rate  of  return  on  money,  and  with 
a  given  residual  value,  10  per  cent,  per  annum  can  only  be 
arrived  at  by  one  definite  life. 

Further,  without  estimates  of  lives  one  cannot  logically 
arrive  at  one  common  rate  for  capital  charges  for  various 
classes  of  plant  capable  of  living  for  various  periods.  It  fol 
lows,  therefore,  that  of  necessity  estimates  of  life  must  be 
made. 

Most  of  the  examples  in  the  paper,  which  concern  economic 
life  have  been  worked  out  on  a  basis  of  :  — 

First   cost  £100 

Residual  value        •     13  percent. 

Economic  life  19  years. 

and  the  examples  which  concern  physical  life  on  a  basis  of  :— 

Fust   cost  £100 

Residual  value  2- per  cent. 

ical   life  25  years. 

In  both  cases  interest  where  taken  is  at  5  per  cent,  pee 
annum. 

Let  the  essential  conditions  be  that  the  plant  shall  be 
charged  with  a  yearly   sum  sufficient  to  :  — 

(1)  Pay  for  all  maintenance. 

(2)  Pay  all  operating  expenses. 

(3)  At  the  end  of  the  physical  lit,',  renew  the  capital  outlay 
on  it. 

(4)  Provide  sufficient  money  to  enable  the  company  to  take 
advantage  of  improvements  in  the  art,  and  take  out  of  com- 
mission, when  desirable,  plant  which  still  has  some  years  of 
life  left  in  it. 

(5)  Pay  the  company  an  agreed  return  on  the  money  in- 
vested, say,  5  per  cent,  per  annum. 

(6)  Let  it  be  also  assumed  that  the  capital  is  -£100,  and  that 
it  and  the  plant  do  not  increase  during  the  whole  time. 

Maintenance  and  operating  costs  are  assumed  to  remain 
constant  and  can  be  neglected. 

The  money  received  each  year  in  advance  for  renewals  and 
improvements  cannot  remain  idle;  it  must  be  used  to  repay 
the  capital  gradually,  or  be  lent  at  interest  to  someone  out 
side  the  business. 

Since  the  matter  can  be  treated  in  different  ways,  it  is 
necessary  to  consider  what  tests  shall  be  required  of  the 
various  methods.  There  are  two  :  (1)  The  total  cost  of  all 
the  annual  charges  for  the  economic  life  of  the  plant  shall 
not  exceed  the  real  cost;  and  ('2)  the  incidence  of  the  annual 
charges  shall  not  be  such  as  to  cause  anomalies  in  the  con- 
duct of  the  business  in  different  years  or  periods,  unless  such 
incidence  is  due  to  some  plant  condition. 

In  the  typical  methods  to  be  examined,  it  is  assumed  that 
the  first  cost  is  £100,  the  residual  value  at  the  end  of  the 
economic  life  £13,  and  the  economic  life  19  years. 
_  The  present  value  of  all  payments.  £94.86,~is  the  total  cost 
independent  of  any  method,  to  be  used  in  the  first  test  of 
any  method. 

There  are  various  methods  of  treating  the  provision  for 
depreciation,  but  substantially  they  reduce  to  the  following  :  — 

_(1)  Maintenance  Method,  wherein  no  regular  sum  is  put 
aside,  the  plant  being  maintained  and  renewed  out  of  revenue 
expenditure. 

(2)  Reducing-Balance  Method,  wherein  a  uniform  percent- 
age is  deducted  each  year  off  the  reduced  capital  cost. 

(3)  That  usually  called  the  Straight-Line  Method,   wherein 


the  annual  charge  is  the  ratio  of  one  year  to  the  total  time 
or  life. 

(4)  Sinking-Fund  or  Annuity  Method,  wherein  value  is 
given  to  the  interest  the  fund  will  earn  until  it  is  wanted. 

(1)  The  Maintenance  Method  affords  no  means  of  calcula 
tion ;  it  is  bound  to  be  irregular,  and  since  no  charge  can  be 
made  until  a  renewal  actually  takes  place,  the  method  is 
always  in  arrear  unless  and  until  a  complete  renewal  is 
effected. 

(2)  The  Reducing-Balance  Method  is  very  frequently  em- 
ployed to  ascertain  the  amount  to  be  allocated  for  deprecia 
tion  at  the  end  of  a  year.  The  first  cost  being  assumed  at 
£100,  the   residual  value   13  per  cent.,   the  economic  life   at 
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Fig.  1.— Annual  Charges. 
Reducing  Balance  Method. 


Fig.  2.— Annual  Charges. 

Si -haight-i.ixe  Method  as 

frequently  posed. 


19  years,  it  will  be  necessary  to  apply  a  rate  of  10.18  per  cent, 
per  annum  to  the  reduced  balance  to  extinguish  the  £87 
during  the  life,  and  the  costs  for  return  and  depreciation  are 
shown  in  fig.  1. 

This  method  results  in  a  relatively  heavy  charge  in  the  early 
years,  and  a  very  light  one  in  the  last  years.  The  present 
value  of  the  whole  series  of  payments  is  £94.86.  and  so  this 
method  satisfies  the  check  as  to  total  cost;  there  only  re- 
mains the  check  on  incidence. 

(3)  The  Straight-Line  Method  has  been  strongly  advocated 
and  requires  extended  consideration. 

As  usually  posed,  it  is  simplicity  itself.     £87  is  to  be  found 

us;  therefore,  all  that  is  required  is  £4.58  per  annum 

for  depreciation   and,^w7ith   £5  for  return,   the   total   charges 

for  these  two  heads  are  £9.58  per  annum,  as  shown  in  fig.  2. 

This  table  does  not,  however,  pass  the  test  of  total  cost; 
the.  present  value  of  19  annual  payments  of  £9.58  each  at  5 
per  cent,  is  £115.77,  instead  of  £94.86,  an  excess  of  £20.91. 

If  £4.58  be  set  aside  annually,  there  will,  of  course,  be 
£87  accumulated  at  the  end  of  the  19  years;  but  since  it  is 
not  prudent  to  leave  money  idle,  it  is  plain  that  interest  ought 
to  be,  and  will  be,  earned  by  the  money  so  set  aside  annually. 

If  interest  is  taken  at  5  per  cent,  per  annum  and  added  to 

wing  fund,   there  will  be  at  the  end  of  the  19  years 

not   the   £87  required,   but  £139.84,   so  the   yearly  payments 

must  be   reduced  below   £4.58  per  annum  until   the  amount 
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is  just  sufficient  to  accumulate  only  the  £87  required,  and 
this  needs  a  yearly  payment  of  £2.85  for  the  19  years. 

If  the  earned  interest  be  not  added  to  the  fund,  but 
credited  to  the  general  revenue  account,  as  is  generally  the 
practice  of  those  who  uphold  the  straight-line  method,  the 
effect  is  that  the  revenue  is  increased  thereby,  with  the  result 
that  a  higher  return  on  the  capital  is  obtained,  the  interest 
earned  by  the  depreciation  fund  not  being  required  for  the 
plant.  But  this  is  a  violation  of  the  hypothesis,  because  a 
stated  return  on  capital  was  to  be  earned,  no  more  and  no 
less. 

This  case  is  shown  in  fig.  3.  Here,  again,  the  present  value 
of  all  the  payments  exacted  for  the  plant  is  too  great,  being 
£115.77. 

If  the  straight-line  law  is  followed,  but  instead  of  accumu- 
lating a  fund  the  capital  is  partly  repaid  each  year,  the 
present  value  is  seen  to  be  correct  at  £94.86,  and  there  re- 
mains the  question  of  incidence.    Fig.  4  shows  this. 
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(4)  Annuity  Method.  Fig.  5  shows  the  case  treated  as 
an  annuity,  by  which  each  year  a  part  of  the  capital  is 
repaid  and  a  return  is  paid  on  the  capital  outstanding.  Here 
the  total  annual  charge  is  uniform  at  ±7.85  per  annum,  made 
up' of  the  decreasing  return  component  and  an  increasing 
depreciation  component.  At  the  end  of  the  life  all  the  capital 
has  been  repaid,  except  ±13,  which  will  be  found  by  the  sale 
of  the  plant.  The  plant  gets  the  benefit  of  interest,  because 
as  capital  is  repaid  the  return  thereon  ceases.  The  present 
value  of  the  series  of  payments  is  ±94.86. 

(4)  Sinking-Fund  Method.  Fig.  6  shows  the  case  treated 
by  a,  sinking  fund ;  in  this  instance  the  capital  remains  fixed 
at  ±100,  and  a  fund  is  built  up  gradually  against  the  end  of 
life,  at  which  time,  and  not  until  then,  the  money  will  be 
required  either  to  repay  the  capital  or  to  replace  the  plant. 

Here  the  total  annual  charge  is  uniform  at  .£7.85  per 
annum,  made  up  of  uniform  charges  each  year  both  for 
return  and  for  depreciation.  The  present  value  of  the  series 
of  payments  is  ±94.86. 

The  depreciation  fund  is  not  required  until  the  end  of  the 
life,  and,  of  course,  earns  interest  in  the  meanwhile ;  in  this 
instance  the  interest  is  added  to  the  fund,  and  because  of  that 
addition  the  annual  charges  are  reduced. 

The  advocates  of  the  straight-line  method  have  to  choose 
between  figs.  2,  3,  and  4. 

They  cannot  adopt  fig.  '2.  because  that  requires  either  that 
no  interest  is  earned  by  the  money  paid  annually  in  advance, 
or  that  interest  is  earned  but  not  disclosed,  each  being  an 
untenable  position.  » 

They  cannot  adopt  fig.  3.  because  that  requires  the  plant 
to   pay   an   enhanced   annual   charge   under   the    plea    of    its 
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Fig.  5. — Annual  Charges. 
Annuity  Method. 


Fig.  6.— Annual  Charges. 
Sinking  Fund  Method. 


being  required  to  provide  for  depreciation,  although,  as  a 
matter  of  fact,  the  enhancement  is  used  to  give  the  owner  a 
greater  return. 

They  are  not  likely  to  adopt  fig.  4,  because  that  requires  a 
charge  which  reduces  each  year  till  the  end  of  the  life  of  each 

TABLE  I. — Present  Value  ok  the  Annual  Charges  for 
19  Tears  by  the  Various  Methods  Shown. 


Method. 

Figure 

Annual 

Present 

No. 

charges. 

value. 

£ 

£ 

Real  requirements 

— 

—  ' 

94"86 

Reducing  balance 

1 

15-18 
to 
219 

94-86 

Straight  line  ae  frequently  posed 

2 

9-58 

11577 

Straight  line  in  practice 

3 

9'58 

11577 

Straight  line  if  proportion  of  capital 

4 

9"58 

94-86 

is  repaid  each  year 

to 
5-46 

Annuity ... 

5 

7'85 

94-86 

Sinking  fund    

6 

7-85 

94-86 

portion  of  plant,  and  then  increases  and  again  commences  to 
fall.    It  would  be  impracticable  to  base  any  rates  on  this  table. 

Tabulating  the  present  values  of  the  whole  transaction  by 
the  various  methods,   we  have  Table  I. 

Now,  it  is  obvious  that  each  method  produces  exactly  the 
required  present  value,  except  that  which  takes  up  the  posi- 
tion that  interest  will  not  be  earned  on  the  money  received 
each  year  and  in  advance  of  being  required,  or  while  admit- 
ting that  interest  will  be  earned  does  not  credit  it  to  its 
source. 

Examining  the  methods  shown  in  Nos.  4,  5,  and  6,  each  of 
which  has  a  present  value  of  ±94.86,  for  the  test  of  inci- 
dence, Nos.  1  and  4  require  an  annual  charge  which  varies 
each  year,  while  Nos.  5  and  6  have  charges  wihch  are  steady 
each  year. 

There  is  no  condition  as  regards  the  plant  which  requires 
this  varying  annual  charge,  and  certainly  no  plant  condition 
which  would  enable  one  to  distinguish  between  the  varying 
annual  charges  in  Nos.  1  and  4. 

If  there  is  some  real  reason  for  varying  annual  charges,  of 
course  they  must  be  faced ;  but  if  they  are  untrue,  it  is 
foolish  to  cumber  a  forecast  of  annual  charges  with  a  varying 
scale. 


The  reducing  balance  method  (No.  1)  is  seen  to  be  one  of 
convenience,  and  not  of  fact,  because  if  it  were  really  correct 
that  the  annual  charges  vary  in  such  a  marked  fashion,  e.g., 
1st  year  15.18  per  cent.,  6th  year  8.87  per  cent..  12th  year  4.66 
per  cent.,  then  either  there  must  be  some  counterbalancing 
increasing  cost,  or  the  charge  to  a  consumer  for  the  use  of 
the  plant  would  require  to  be  a  reducing  one. 

There  is  no  such  reducing  charge  in  practice;  consequently, 
if  the  steady  charge  to  the  consumer  is  sufficient  to  give  a 
return  of  5  per  cent,  in-the  first  year,  then  the  same  charge 
will  give  15.8  per  cent,  return  in  the  6th  year.  39.3  pel  cent. 
in  the  l'2th  year,  and  94.8  per  cent,  in  the   19th   year. 

The  same  reasoning  applies  to  the  method  shown  in  No.  4; 
in  ordinary  practice  there  is  no  such  reducing  charge,  except 
in  book-keeping,  and  that  has  its  foundation  in  convenience 
or  prudence,  and  not  in  the  actual  requirements  of  the  plant. 

On  the  other  hand,  both  the  annuity  and  sinking-fund 
methods  are  correct  in  amount,  satisfy  all  real  requirements 
demanded  by  the  plant,  and,  being  uniform,  can  be  easily 
handled. 

In  practice  it  is  not  usual  to  repay  the  capital   fractionally 
each  year;  the  money  set  aside  for  depreciation  is  generally 
accumulated    until   wanted,    and    the    sinking    fund    method 
satisfies  all  conditions  of  the   problem  so  far. 
(To    be  continued.) 


LEGAL 


Secret  Process  in  Rubber  Manufactube. 
In  the  Chancery  Division  on  Thursday,  January  1  Hh.  Mr.  Justice 
Peterson  continued  the  hearing  of  the  action  brought  by  the 
Alperton  Rubber  Co.  against  Manning  and  the  Belgium  Tire  Co.  to 
restrain  the  disclosure  of  a  secret  process  for  the  hardening  of 
rubber,  so  as  to  render  it  suitable  for  electric  insulation  and  other 
purposes.  The  allegation  was  that  the  defendant  Manning',  while 
in  the  plaintiffs'  employ,  obtained  their  formula  for  a  hardened 
rubber  called  Alperlite,  which  they  had  introduced  as  a  sub- 
stitute for  the  German  Stabilit.  and  had  disclosed  it  to  the  Belgium 
Tire  Co.,  who  were  now  manufacturing  a  similar  substance. 

Mr.  Hughes,  K.C..  and  Mr.  Hodge  appeared  for  the  plaintiffs. 
Mr.  Herbert,  K.C..  and  Mr.  Manning  for  the  defendant  Manning-. 
and  Mr.  Tomlin.  K.C..  and  Mr.  Deighton  Pollock  for  the  Tire  Co. 

Opening  the  case  for  the  defence.  Mr.  Herbert  said  that  a 
winding-up  order  had  been  made  against  the  plaintiff,  and  the 
Official  Receiver,  who  was  acting  as  liquidator,  after  considering 
the  matter,  did  not  feel  in  a  position  to  go  on  with  the  action, 
which  was  being  continued  by  the  debenture-holders.  Mr.  Herbert 
also  pointed  out  that  Mr.  Hughes  had  not  thought  it  worth  his 
while  to  go  on  with  the  claim  against  the  Tire  Co.  for  inducing  the 
defendant  Manning  to  leave  plaintiffs'  employ.  His  submission 
was  that  on  the  evidence  already  given,  and  the  evidence  he  should 
call,  there  was  no  justification  for  the  claim  in  the  action  against 
Manning.  His  case  was  that  Manning  had  acted  in  a  perfectly 
bona  fide  manner.  The  formula'  he  had  been  using  while  with  the 
plaintiffs  were  part  of  his  technical  equipment,  and  he  was  entitled 
to  use  them  wherever  he  might  go.  Really  the  only  important 
formula  was  that  which  related  to  Stabilit,  and  the  question  turned 
upon  whether  Manning  had  taken  that  formula  and  communicated 
it  to  the  defendant  company,  and  that  company  was  manufacturing- 
something  from  a  formula  supplied  by  Manning,  which  he  had 
obtained  in  confidence  from  the  plaintiffs.  He  understood  that  the 
Belgium  company  were  not  only  not  using  that  formula,  but  were 
going  to  prove  that  they  were  using  quite  a  different  formula. 
However  that  might  be,  the  plaintiffs'  evidence  had  not  connected 
Mr.  Manning  with  communicating  any  process  to  the  Belgium  Co. 
The  action  was  brought  entirely  under  a  misapprehension.  The 
plaintiffs  thought  that  Manning  was  in  the  employ  of  the  Belgium 
Tire  Co..  and  hail  taken  this  formula  to  them,  whereas  he  was  acting 
;us  a  commission  agent,  and  had  merely  placed  orders  with  them. 

Mr.  Tomlin  said  that  his  case  was  that  the  Belgium  company 
never  had  any  information  from  Mr.  Manning.  They  had  been 
experimenting  with  a  view  to  finding  a  substitute  for  Stabilit,  and 
had  found  one.  The  case  made  against  them  was  that  they  had 
received  information  from  Mr.  Manning,  but  there  was  no  evidence 
as  to  that  of  any  sort  or  kind.  The  case  made  against  them  was 
one  of  suspicion,  and  nothing  else.  Mr.  Manning  denied  in  the 
witness  box  that  he  had  communicated  any  information  obtained 
while  in  the  plaintiffs'  employ.  He  was  a  costs  clerk  with  the 
plaintiff  company,  and  had  nothing  to  do  with  the  technical  part  of 
their  business.  Nothing  whatever  was  said  about  secrecy  when 
he  was  engaged. 

Evidence  was  called  on  behalf  of  the  Belgium  company  to  show 
that  the  formula  used  by  them  was  not  the  same  as  that  used  by 
the  plaintiffs. 

The  case  is  proceeding. 


Petition  for  Revocation  of  Patent. 
In  the  Chancery  Division,  on  January  1  lth,. Mr.  Justice  Saigant 
again  heard  an  application  on  behalf  of  the  respondent,  Mr.  Ralph 
Hancock,  to  a  petition  by  The  James  Keith  k  Blackmail  Co.,  Ltd.. 
for  the  revocation  of  his  patent  relating  to  centrifugal  fans. 

Mr.  J.  H.  Gray  applied  to  have  the  petition  held  over,  so  that  it 
should  not  come  on  for  trial  before  the  June  (Trinity)  sittings  of 
the  Court.     He  said  the  patentee  was  at  present  in  America  upon 
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Government  business,  and  there  was  no  probability  of  his  beinjr 
able  to  return  soon,  but  his  solicitors  were  prepared  to  give  an 
undertaking  that  if  he  returned  before  the  time  indicated  for  the 
hearing-,  they  would  notify  the  petitioners  to  that  effect. 
,»  His  Lordship  granted  the  application  on  the  respondent's 
solicitors  undertaking  that  if  they  knew  of  their  client's  intended 
return,  they  would  let  the  other  side  know. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


UNITED  STATES  OP  AMERICA.— A  recent  decision  by 
the.  Board  of  General  Appraisers  entitles  crude  india-rubber 
in  sheets — imported  in  the  form  of  sheets  about  12  in.  wide, 
20  in.  long,  and  i  in.  thick — to  entry  free  of  Customs  duty 
under  the  Tariff  Act  of  1913. 

ARGENTINE  REPUBLIC— A  Presidential  Decree,  dated 
October  17th,  regulates  the  Customs  procedure  in  connection 
with  the  clearance  of  samples  at  Argentine  ports.  Parcels  of 
samples  may  not  exceed  10  kilogs.  (22  lb.)  in  weight,  other- 
wise they  will  be  regarded  as  "  cargo,"  and  placed  in  ware- 
house at  the  port  of  entry.  Only  parcels  containing  articles 
which  have  been  so  defaced,  &c,  that  they  are  useless  for 
trade  purposes  may  be  cleared  as  "samples  without  value." 
When  such  samples  are  imported  in  trunks  or  other  con- 
tainers subject  to  duty,  the  importer  must  pay  or  enter  into 
a  bond  for  the  amount  of  duty  leviable. 

Parcels  containing  samples  of  kinds  not  included  in  the 
preceding  paragraph,  or  which  may  be  classified  unde:'  any 
heading  of  the  Valuation  Tariff,  are  to  be  regarded  as  "sampiti 
of  (commercial)  value,"  and,  as  such,  shall  pay  duty  in 
accordance  with  the  values  established  by  the  Appraisers, 
piovided  that  the  samples  consist  of  separate  pieces  of  goods 
which  are  commonly  imported  in  sets,  and  that  there  are 
only  one  or  tivo  pieces  of  each  class  of  article;  or — if  the 
samples  consist  of  articles  of  miscellaneous  kinds,  classes,  or 
qualities  in  the  form  of  one  or  two  pieces  to  illustrate  each 
kind  or  quality — provided  that  such  samples  are  those  of 
goods  which  are  of  kinds  commonly  imported  in  larger  quan- 
tities and  in  parcels  containing  only  one  kind  or  quality.  In 
this  case,  the  interested  party  must  declare  in  detail  the 
pieces  or  objects  which  he  wishes  to  import,  and  he  may 
apply  for  permission  to  examine  the  contents  of  the  parcel 
if  such  examination  is  necessary  in  order  that  he  may  make 
a  correct  declaration. 

When  samples  consist  of  single  articles  illustrating  goods 
which  are  sold  in  pairs,  the  interested  party  must  annex  to 
his  declaration  a  statement,  in  triplicate,  specifying  the 
"  manufacturing  number  "  of  each  article  and  the  material 
of  which  made,  the  dimensions,  and  any  other  details  which 
serve  to  distinguish  one  object  from  the  others  of  the  same 
general   category  comprised  in  the  importation. 

Parcels  of  samples  must  bear,  on  the  outside,  in  addition 
to  any  marks,  numbers,  and  addresses,  the  word  "  muestras," 
or  its  equivalent  in  a  foreign  languagi 

Customs  officers  are  forbidden  to  permit  importers  to  alter 
the  condition  of  objects  imported  from  foreign  countries  and 
documented  as  "  samples,"  cither  by  stamping  such  objects 
or  perforating  them  with  a  view  to  depriving  them  of  their 
quality  as  saleable  merchandise.  All  parcels  containing  goods 
not  defined  as  samples  in  these  Regulations,  but  which,  never- 
theless, nfiiy  be  sought  to  be  cleared  through  the  Customs  as 
samples,  shall  render  the  importer  liable  to  the  penalties  pro- 
vided  by  the  Tariff  Law. 

The  complete  text  of  the  Regulations  may  be  consulted  at 
the  Department  of  Commercial  Intelligence,  73,  Basinghall 
Street,  E.C. 


NEW     PATENTS     APPLIED     FOR,      1917. 

(NOT    YET    PUBLISHED). 

Published  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  C~i 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  I 
Liverpool   and    Bradford. 

10.     "  Adjustable    shade   for  gas   and   electric   light."     H.    Ashton.      Janu 

D.  C.  S.  Sandeman.     Ja 


iry 


16.     "  Electric  starters  for  combustion  engii 
ary  2nd. 

18.    "  Electric    cables."      British    Insulated   &    Helsby    Cables,    Ltd.,    and 
J.   Brotherton.      January    2nd. 

38      "Automatic    electric    control    of    petrol-electric,    &c,    vehicles."       V.    S. 
Robinson   &   P.   F.  Smith.     January  2nd. 

41.     "  Electric     ignition     for     internal-combustion     engines."      B.     T.     Lang. 
January  2nd. 

51.     "  Transmission    dynamometer."      F.    D.    Everett.     January   2nd. 

84.    "  Control  of  electric   motors."     J.    M.  L.   Slater.     January  2nd. 

90.     "  Electric   lamp  or    other   vacuum   tube  having  a    copper    leading    wire." 
G.   OHTANI,  S.   Yago  S:  T.   YaNAI.     January  2nd.      (Japan,   January   26th,    1916.) 

97.     "  Electric    treatment    of    reaction    substances."      F.    H.    A.    Wieloolaski. 
January    2nd. 

117.     "  Electrolytic  apparatus."      I.    II.    Levin.     January    3rd.     (U.S.A.,  June 
3r  I,   1916.) 

131.    •*  Electric   incandescent   arc    lamps."     British  Thomson-Houston    Co. 
tGeneral    Electric  Co.,    U.S.A.).      January    3rd. 

139.     "  Combined   starting  and  lighting  dynamos  for  motors  cars,  &c."    E.  C. 
R.    Marks   (Soc.   Anon,  des    Etablisscments   L.    Bleriot).     January   3rd. 


153.     "  Electro-magnetic    switches."     Electric  &    Ordnance   Accessories   Co 
and  J.  Etchells.     January  3rd. 

.155..  "  Electro-magnetic    regulating    and    switching  devices."     Electric    ane 
Oidnance  Accessories  Co.   &  J.    Etchells.     January  3rd. 

"  Ignition    systems."      W.    J.    Mellersh-Jackson     (Philips-BrinTbn    Co.) 


G.  A.  Lister,   M-L    Ma 


&    E.   A. 


January  4th. 

180.     "  Magneto-electric 
Watson.     Janu  iry    4th. 

196.  "  Shock-resisting  winding  for  rotating  magnet  coils."  Vulcan  Mas- 
chinenfabriks   Akt.  Ges.     January   4th.     (Austria,   May  24th,  1916 J 

216.  "  Locking  device  for  electric  lamp  globes."  W.  C.  Ellis  (A.  Ellis 
and    E.    Ambrose).      January  4th. 

220.  "  Apparatus  for  electric  welding."  T.  E.  Murray  &  H.  R.  Woodkow. 
January   4th.      (U.S.A.,    January    12th,    1916.) 

249.  "  Apparatus  for  automatically  retransmitting  through  successive  lines 
telegraphic  messages  received  from  a  distant  station."  S.  E.  ArPLBTON,  East- 
ern   Telegraph    Co.  &  A.   Fraser.      January   5th. 

253,  254,  255.  "  Process  of  electric  welding."  T.  E.  Murray.  January 
5th.     (U.S.A.,    February   18th,   1916.) 

264.  "  Electric  ignition  of  gas,  petrol,  ate,  internal-combustion  engines." 
W.    S.   Frost.     January    5th. 

282.  "  Alternating-current  dynamo-electric  machines."  Lancashire  Dynamo 
and  Motor  Co.   &  W.  Stansfield.     January  6th. 

306.  "  Electric  signalling  systems."  F.  G.  Bell,  W.  C  Davet,  and  The 
Sierling  Telephone   &    Electric   Co.     January  6th. 

313.  "  Telephone  system."  Aktieselskabet  Elektrisk  Bureau.  January 
6th       (Norway,  January   15th,    1916.) 

314,  315.  "  Ignition  dynamos."  C.  T.  Mason.  January  6th.  (U.S.A., 
March  15th,  1915.) 


PUBLISHED     SPECIFICATIONS. 


19X5. 

13,176.  Power  Transmission  Systems.  W.  Morrison.  September  15th. 
(September  15th,  1914.) 

15,886.  Apparatus  for  Closing  the  Doors  of  Railway  and  like  Vehicles. 
Knorr-Bremse    Akt.   Ges.      November    10th. 

16,113.  Wattmeters  and  likb  Instruments  for  the  Measurement  of 
Electric   Power.     H.  E.  Trent.     November  15th.     (November  11th,   1914.) 

17,247.  Talking  Machines  and  Driving  Mechanism  therepor.  British 
Thomson-Houston  Co     (General    Electric   Co.,   U.S.A.).     December  8tb. 

17,393.  Lighting  Arrangement  for  Ophthalmic  and  Therapeutic  Work. 
W.  J.  Harvey.     December  11th. 

17,399.  Marine  Depth  Sounding.  Sir  R.  A.  S.  Paget  and  DuddeH.  De- 
cember 11th. 

17,557.  Apparatus  for  Compiling  Statistics  Mechanically  by  the  Aid  op 
Pli.porated    Bands.     C.    Haggenmiller.     December   15th. 

17,600.  Automatic  Weighing  Apparatus,  more  especially  for  Liquids. 
E.  C.  R.  Marks  (Adam).     December  16th. 

17,662.    Signalling    Lamp.     A.    A.   Lyon.      December   17th. 

17,691.  Electric  Signalling.  International  Electric  Co.,  H.  E.  R.  Roose 
and   R.   G.  le  Noir.     December  17th.     (Addition    to  3,520/15.) 

17.736.  Magnetic  Compasses.  Creagh-Osborne,  A.  J.  Hughes  and  Henry 
Hughes    &    Son,    Ltd.      December   18th. 

17,753.  Control  of  Electrical  Measuring  Instruments.  M.  J.  E.  Tilnev 
and   N.   C.  F.  Jensen.     December  20th. 

17,895.  Gyroscopically-controlled  Torpedoes  and  Launching  Tubes  there, 
for.     Crucible  Steel  Co.  of  America.     December  22nd.     (April   3rd,   1915.) 

17,897.  Automobile  Torpedoes  and  Launching  Tubes  for  use  therewith. 
Crucible    Steel  Co.   of   America.     December   22nd.     (April   3rd,   1915.) 

1.7,923  Automatic  Train-stopping  Devices.  A.  L.  Lyttle  &  G.  I.  Costello. 
December  22nd. 

17,954.  Means  for  Controlling  the  Speed  of  a  Machine.  Marconi's  Wire- 
less  Telegraph  Co.   Si   C.  S.    Franklin.     December   23rd. 

1916. 

The  numbers  in  brackets  are  those  under  which  the  specification  will  be 
printed    and    abridged,    and    all    subsequent    proceedings    will    be    taken. 

9.  Railway  Signalling.  H.  W.  Firth  &  F.  W.  Leake.  January  3rd,  1916 
[102,509.] 

385.  Electric  Indicators.  R.  E.  H.  Lovelace  and  Ediswan  &  Swan  United 
Electric  Light  Co.     January  8th,   1916.     [102,629.] 

956.  Process  for  obtaining  Solid  Products  of  Condensation  from 
Phenols,  Formaldehyde,  and  Salts  of  Sulpho-acids.  K.  Tarassoff  &  P. 
Schestakoff.      January    20th,   1916.      [102,635.] 

1  597      Radio-telegraphy.      J.    Bethenod    ^    E.    Girardeau.      February    2nd, 

1915.  [100,058] 

1,920.    Thermostats.     C.   E.    Hearson.     February  9th,  1916.     [102,538.] 

2  541  Arc  Light  Carbons  and  methods  of  manufacturing  the  same.  R.  D. 
Pike.     February    21st,   1916.     [102,645.] 

2,641.  Projector  Arc  Lamp.  J.  Brockie  and  Johnson. &  Phillips.  February 
22nd,  1916.      [102,647.] 

2  697.  Automatic  Electric  for  Signals.  W.  A.  Jeboult  &  H.  S.  Stobart. 
February   23rd,   1916.     [102,649.] 

3  922  Automatically-operating  and  Switch  for  Machine  Switching  Tele- 
phone Systems  and  the  like.  Western  Electric  Co.  &  J.  G.  Hackley.  March 
16th,  1916.     [102,655.] 

4  683  Quick-break  Electric  Coupling  Members.  W.  T.  Henley's  Telegraph 
Works 'Co!   Si    E.    E.    Judge.     March   30th,    1916.    ^[102,662.] 

5,238.  Train-stopping  Apparatus.  A.  X.  W.  urondin.  April  10th,  1916. 
[102,667.] 

5  722  Railway  Signalling  and  Interlocking  Apparatus.  T.  E.  Haywood, 
A.  G.  Kershaw,  and   Saxby   &  Farmer.     April  19th,   1916.     [102,673.] 

5.847      Illuminated    Signs    of    the    Monogrammic    Type.      E.    J.    Kingsbury. 
April    20th,    1916.      [102,674.] 
6,491     Telephone   Systems.      E.   A.    Laidlaw  &  W.  H.  Grinsted.     May  5th, 

1916.  [102,680] 

6  619.  Electric  Lamp  Sockets.  W.  Hunt  (Bryant  Electric  Co..  U.S.A.). 
May   9th,  1916.     [102,682.] 

8412.     Fire  Alarms.     B.  Jones.     June  8th,  1916.     [102,583.] 
10,197.     Ignition     Apparatus    for     Starting    Internal-combusiion    Engines. 
Bergsunds  Mekaniska  Verkstads  Aktiebolag  5.-  O.  J.  K.  Kahr.     July  19th,   191b. 
[102,698.] 

11740  Prepayment  ■Electricity  Meters.  Landis  &  Gyr.  Soc.  Anon.  Sep- 
tember   18th,    1915.      [101,535.] 

14,416.     Electric    Condensers.     G.  Giles.     October   13th,   1915.     [101,801.] 
14,745.    Apparatus  for  Electrocuting  Animals.     E.  G.  Fairholme  St  A.  D. 
Clarke.      October    17th,    1916.     [102,704] 

16  563.  Wireless  Signalling  Systems.  British  Thomson-Houston  Co.  (Gene- 
ral Electric  Co.,  U.S.A.).  October  19th,  1915.  (Divided  application  on 
14,769/15.)     [102,709.] 
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During  the  past  two  years  a  vast  amount  of  atten- 
tion has  been  devoted  to  the  question  of  national 
industrial  organisation.  There  have  been  luncheons 
and  conferences,  lectures  and  negotiations,  all  de- 
signed to  further  movements  in  that  connection. 
How  far  have  all  these  efforts  been  successful  in 
bringing  the  industries  of  the  country  into  one  fully 
representative  body  armed  with  authority  and  in- 
formation to  enable  it  to  speak  on  behalf  of  indus- 
try as  a  whole?  There  is  a  feeling  that,  notwith- 
standing all  that  has  been  done,  there  is  still  some- 
thing wanting. 

As  we  have  ventured  to  suggest  for  a  long  time 
past,  strong  trade  associations  are  necessary  to 
which  the  Government  can  turn  for  information 
regarding  particular  trades,  but  we  should  like 
to  feel  that  our  negotiations  and  conferences 
gave  better  promise  of  an  actual  Parliament  of 
Industry  in  which  all  our  national  industries  had 
their  seats  occupied  by  duly  accredited  representa- 
tives of  Capital,  Labour,  and  Industry.  It  would 
be  so  much  more  satisfactory  for  the  Government  to 
be  able  to  turn  with  confidence  to  a  truly  national 
and  representative  body  when  it  needed  guidance 
in  regard  to  large  industrial  policy.  We  are  sure 
that  Mr.  Neville  Chamberlain  must  have  thought  so 
in  the  course  of  his  National  Service  investigation 
and  preparation.  At  present  the  Government  is 
able  in  some  cases  to  depend  upon  the  co-opera- 
tion of  a  number  of  specialised  and  more  or  less 
representative  trade  associations,  but  some  of  the 
industries  have  not  one  coherent  body  qualified  to 
speak  on  their  behalf,  and  only  a  comparatively  few 
of  the  associations  which  are  in  existence  are 
co-ordinated  in  their  operations.  The  war  has 
demonstrated  the  need  for  trade  associations  to 
foster  and  develop  particular  departments  of  indus- 
try, and  as  was  shown  in  our  pages  at  the  time,  Mr. 
Asquith  last  year  gave  Governmental  approval  to 
this  aspect  of  the  organisation  idea.  We  may  be 
pretty  confident  that  the  Lloyd  George  Government 
will  not  be  less  in  favour  of  our  industrial  house  being 
set  in  order  along  these  lines,  for  between  now  and 
the  end  of  the  war,  as  well  as  in  the  years  following, 
all  sorts  of  questions  will  be  bound  to  arise  in  con- 
nection with  which  it  will  be  necessary  for  the 
State  to  consult  those  responsible  for  the  conduct 
of  our  great  industries,  whether  as  capitalists  or  as 
workers. 

The  call  for  organisation  of  trades,  or,  more  pro- 
perly, industries,  was  voiced  once  more  last  week  in 
a  lecture  at  the  London  School  of  Economics.  The 
audience  was  not  one  of  manufacturers,  so  the  treat- 
ment of  the  subject  necessarily  had  to  follow- 
more  or  less  general  lines  which  to  us  and  our 
readers  would  not  be  at  all  unfamiliar.  One  of  the 
ways  in  which  the  lecturer  (Mr.  E.  J.  P.  Benn)  seems 
to  us  to  differ  from  other  speakers  when  dealing 
with  this  matter  is  in  his  discounting  all  efforts 
that  have  been  made  during  the  last  two  years.  We 
confess  to  feeling  a  little  disappointment  that  the 
comprehensive  super-organisation  of  all  great  in- 
dustries has  not  emerged  by  now,  but  we  are  not 
inclined  to  agree  with  him  that  "  Chambers  of  Com- 
merce, federations  of  industry,  and  other  similar 
bcdies  ....  live  almost  entirely  upon  politics," 
nor  cam  we  quite  acrree  that  "  their  existence  de- 
pends upon  the  tariff  agitation,"  though  in  some 
cases  we  know  that  it  does  do  so.    Yet  we  cannot 
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see   why,    even   if  they  do  so   depend,  they   should 
have  "  no  place  in  the  serious  study  of  the  develop- 
ment of  trade  efficiency  or  the  increase  of  national 
output."     In  other  places  at  least  one  of  the  fede- 
rated organisations  (which  was  represented  at  Mr. 
Chamberlain's   Birmingham   meeting  last  Saturday) 
has  been  attacked  because  it  is  not  outspokenly  pro- 
tectionist.   We  do  not  believe  that  either  Mr.  Benu 
on  the  one  hand,  or  the  daily  Press  on  the  other, 
assists  the  organisation  movement  by  dragging  in 
fiscal  controversies.     It  seems  to  us  that  Mr.  Benn 
wants  us  to  start  de  novo,  as  though  all  the  great 
irdustrial  negotiations  of  the  past  two  years  were 
so  much  serious  effort  thrown  away,  and  he  would 
have  us  face  the  fiscal  question  as  though  there  had 
been  no  war  with  Germany,  in  which  connection  we 
have  no  fears  whatever  that  he  will  be  able  to  carry 
the  nation  with  him.     Not  only  does  it  seem  to  us  that 
Mr.  Benn  wants  us  to  start  de  novo  in  regard  to  our 
organisation  efforts,  but  he  expresses  views  which 
might  be   more   in  keeping  with  a  state    of  things 
which  would  exist  if  we  were  at  the   beginning  of 
industry  instead  of  having  reached  the  advanced  and 
complex  industrial  position  in  which  we  stand  to-day. 
His  desire  is  that  every  workman  and  workwoman 
should   be  a  member  of  a  trade  union;    that  every 
manufacturer  should  be  a  member  of  a  trade  asso- 
ciation ;  that  from  the  trade  unions  and  trade  asso- 
ciations in  a  given  industry  there  should  be  elected 
representatives  to  sit  in  a  Trade  Council ;  that  from 
these    Trade    Councils   there    should    be    elected    a 
National  Trades  Council  with  a  member  of  the  Gov- 
ernment at  its  head,  whose  duty  it  would  be  to  pro- 
mote the  trading  interests  of  the  country,  and  that  in 
this  way  the  Government  should  recognise  and  con 
trol  both  parties  in  industry.    The  Government  must 
demand  of  the  unions   that  they  abandon   their  in- 
dependent and   irresponsible    attitude,    and   it   must 
demand  of  the  masters'  associations  that  they  give 
up  those  elements  which  are  contrary  to  the  public 
interests. 

The  trade  association  idea  is  preferred  to  the 
trust  or  amalgamation  tendency, v because  it  would 
keep  the  little  man  in  being.  The  little  man  is 
described  as  a  "  tremendous  "  asset  in  trade,  for. 
somehow  or  other  not  explained,  he  is  "  essentially 
British."  His  only  trouble  as  seen  by  Mr.  Benn 
is  that  he  7t>ill  devote  his  energies  to  fighting  other 
little  men  "  instead  of  joining  with  them  in  an  effort 
to  fight  the  battles  of  the  nation,  and  to  improve 
himself  and  his  industry."  In  passing,  we  may  say 
that  we  were  not  aware  that  it  was  only  the  little 
man  who  fought  his  competitors,  but  we  fully  agree 
that  "  if  we  can  get  the  advantages  of  amalgama- 
tion or  united  action  without  destroying  the  little 
man  we  shall  be  better  off."  How  are  we  to  pro- 
ceed in  order  to  reach  this  very  desirable  end 
when  the  "  little  men  "  have  to  meet  in  competition 
Teutonic  trusts  with  anywhere  between  £10,000,000 
and  £15,000,000  capital?  Here  by  a  stroke  of  the 
pen  we  have  it.  Let  us,  he  says,  organise  our 
little  man,  let  us  arrange  his  work  for  him,  "  force  " 
him  to'  specialise  on  some  one  little  part  of  the 
trade  in  which  he  is  engaged,  then  we  shall  "secure 
the  advantages  of  economical  production,  which  is 
the  main  asset  of  the  trust  or  combine."  Now  this 
is  essentially  a  matter  for  manufacturers,  and  for 
those  who  have  built  up  our  industries  with  indivi 
dual  enterprise  and  capital;  it  is  certainly  not  a  new 
one  for  discussion  among  electrical  manufacturers. 
Would  newcomers  ever  be  admitted  to  an  industry? 
If  so,  would  they  be  told  what  they  must  manu- 
facture ?  Could  we  call  this  freedom  from  restraint 
of  trade  or  of  industrial  enterprise?  We  hardlv 
know  which  idea  we  prefer — that  of  the  trust 
or  that  of  the  trade  association  in  which  co- 
operation cum  compulsion  is  the  ruling  principle. 
Can  it  be  supposed  that  the  latter  is  an  attractive 
policy  wherewith  to  induce  every  manufacturer  to 
become    a    member  of   a  trade    organisation?     To 


effect  it  would  certainly  call  for  a  Government 
which  was  prepared  to  impose  compulsion  upon 
industry  all  round,  and  with  an  iron  hand. 
How  can  it  be  effected  otherwise  in  this  very 
human  world — except  at  a  School  of  Economics  ? 
Its  only  chance  of  succeeding  is  through  negotia- 
tion, and,  if  you  will,  "peaceful  suasion"  within 
the  ranks  of  an  industry  itself.  Mr.  Benn's  ideas 
may  sound  attractive  enough  at  a  homely  gather- 
ing at  the  London  School  of  Economics  where 
there  is  a  lecture  but  no  following  discussion: 
they  may  be  applicable,  too,  in  respect  of  bed- 
steads or  of  boots,  but  our  concern  is  more  with 
the  electrical  and  engineering  industries,  and  the 
possible  application  of  those  ideas  thereto  in  this 
year  of  grace  nineteen  hundred  and  seventeen. 
When  the  lecturer  refers  to  the  iniquities  of  the 
"  stupid  competitive  system  "  which  forces  even- 
manufacturer  to  attempt  to  cover  the  whole  of  his 
trade,  and  thus  waste  half  of  his  energies,  we  in- 
cline to  the  view  that  he  over-states  his  case — 
unless  he  has  boots  and  bedsteads  in  his  mind.  The 
application  of  the  principle  of  co-operation  is  aireadv 
at  work  in  some  trades,  among  them  the  electrical, 
and  we  believe  it  will  grow  spontaneously  or  bv 
judicious  fostering  rather  than  by  forcing. 

We  are  sorry  that  the  space  at  our  disposal  pre- 
vents us  from  following  Mr.  Benn  through  manv 
other  parts  of  his  lecture.  The  whole  discourse  is 
a  very  interesting,  though  ambitious,  one,  for  we 
agree  with  him  that  "  trade  is  a  veiy  large  subject, 
far  too  complex  for  any  one  mind  to  grasp 
properly,"  "  one  can  very  easily  become  lost  in 
detail."  After  all,  the  specialists  in  each  trade 
must  know  their  own  problems  best,  wherever  the 
State  comes  in  to  promote  their  organisation  under 
its  protection. 

We  confess  to  a  little  confusion  arising  in 
our  minds  as  we  consider  some  of  the  lecturer"* 
remarks.  For  example,  we  cannot  quite  see 
what  sewers  and  cemeteries  have  to  do  with  "trade.'' 
at  any  rate,  in  the  way  he  uses  them.  That  they  are 
essential,  as  trade  is,  for  our  well-being,  goes  with- 
out saying,  but  is  it  suggested  that  we  now  .give 
less  attention  to  trade  than  we  do  to  local  govern- 
ment because  there  are  thousands  of  local  authori- 
tiesi?  If  so,  then  surely  he  means  that  in  the  multi- 
tude of  organisations  there  must  be  strength  and 
wisdom!  rle  says:  "  There  are  28,678  local  autho 
rities  in  the  United  Kingdom  to  attend  to  sewers, 
cemeteries,  street  lights,  and  other  such  details. 
Surely  trade  is  worth  at  least  as  much  attention." 
But,  surely,  we  have  more  than  28,678  factories, 
works,  firms,  associations,  and  organisations  look- 
ing after  trade! 

We  are  entirely  at  one  with  Mr.  Benn  when  he 
argues  in  favour  of  more  enterprising  and  co- 
operative effort  on  the  part  of  traders  in  the  cap- 
turing of  trade  abroad;  but  this  is  an  old  story  in 
the  electrical  and  engineering  world.  "  Every  trade 
must  present  a  united  front  to  foreign  competition." 
and  the  "  small  man  "  who  cannot  afford  to  cover 
the  markets  with  business-getting  men  of  the  right 
type  on  his  own  account  knows  quite  well  that  if 
he  have  the  mind  to  do  so  he  can  secure  his  share 
in  competition  with  the  foreigner  by  acting  in  co- 
operative groups,  whether  consisting  of  half-a- 
dozen  different  sections  of  his  particular  industry  or 
of  half-a-dozen  individual  firms  in  his  own  parti 
cular  section.  It  is  partly  because  the  Teutonic 
trusts  have  been  so  wealthy  that  they  have  been 
able  to  cover  the  world  markets  so  efficiently  with 
capable  representatives,  and  have  been  able  to 
secure  the  spoils.  In  some  of  the  coming  market? 
of  the  world  they  may  repeat  their  performances  if 
we  are  content  to  act  in  such  matters  individually 
as  "  small  men,"  however  much  the  latter  may  be 
"  forced  "  to  alter  their  lines  of  manufacture  in  the 
interests  of  economical  production. 

Dr.  Heath,  of  the  Advisory  Council,  in  congratu- 
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lating  Mr.  Benn  on  the  plainness  with  which  he  had 
expressed  his  opinions,  told  us  that  for  the  securing 
ot  Government  grants  for  industrial  research  repre- 
sentative trade  associations  were  essential,  and  that 
associations  which  desired  to  secure  these  grants 
would  have  to  be  representative  of  the  employers, 
of  the  workers,  and  of  men  of  science.  It  is  along 
these  lines,  then,  that  we  must  proceed  to  develop 
and  adapt  our  associations,  though,  of  course,  there 
are  many  other  things  besides  research  grants — 
important  as  these  are — for  which  they  exist. 


Readers    who    are    interested    in 
British  Elec*      trade    statistics   will    view   with    in- 
tricAl  Experts     terest  the  graphic   summary  of  our 
and  Imports      electrical    export   and    import    busi- 
daring  1916.      ness    during    the    last     few    years, 
which  we  publish  elsewhere  in  this 
isbue.       Attention  may   be    drawn,    amongst    other 
things,    to    the    gratifying    improvement    in    export 
values  during  the  past  year,  despite  the  many  ob- 
vious difficulties  of  overseas  trade;  to  the  important 
position  now  occupied  by  France  as  a  purchaser  of 
British  electrical   goods;  to   the    growth  of  Dutch 
lamp  imports  into  this  country,  the  value  of  such  im- 
ports during  the  year  having  considerably  exceeded 
£300,000;  and  to  the  growing  activity  of  the  Japan- 
ese electrical  industry,  as  represented  by  the  rising 
values    of    Japanese    material    imported     into    this 
countrv,  and  the  competitive  power  which  this  por- 
tends  in  other  more  accessible  directions. 

Although  the  importation  of  American  electrical 
goods  continued  on  a  large  scale,  comparable  with 
German  business  before  the  war,  yet  there  appears 
to  be  a  tendency  to  a  falling-off  in  values,  which 
we  hope  may  be  due  to  other  causes  than  merely 
official  restrictions.  On  the  whole,  we  have  good 
reason  to  be  proud  of  the  result  of  our  efforts  dur- 
ing the  year,  which,  in  addition  to  rendering  mate- 
rial assistance  to  allied  and  more  nearly  related 
countries  at  a  critical  time,  have  no  doubt  helped  to 
augment  the  "  silver  bullets  "  which  represent  vic- 
tory in  the  field. 

In  the  recent  case  of  the  Clones 
Th«  Rating  of         Electric  Lighting  Co.  v.  Commis- 
an  Electric  sioner    of    Valuation,    which   was 

Lighting  Station,  heard  at  Monaghan  on  January 
18th,  Judge  Johnston,  sitting  as 
Recorder  at  Quarter  Sessions,  heard  an  appeal  from 
the  Commissioner  of  Valuation.  The  case  related 
to  the  valuation  of  the  Clones  electric  lighting 
undertaking,  and  his  Honour,  in  his  judgment,  con- 
siders some  points  which  are  of  general  interest. 
As  those  who  have  been  concerned  with  the  law 
of  rating  are  aware,  the  assessment  depends  upon 
what  an  individual  known  to  lawyers  as  the  "  hypo- 
thetical tenant  "  would  pay  for  the  property  as  a 
going  concern.  In  the  case  of  a  house,  the  hypo- 
thetical rent  is  comparatively  easy  to  determine; 
but  who  can  say  off-hand,  or  even  after  much  com- 
putation, what  any  individual  might  pay  as  rent  for 
the  property  of  an  electric  lighting  company  ?  The 
rateable  value  of  the  property  of  the  company  in 
question  was  recently  fixed  (for  191 5)  at  £100.  In 
1914  it  had  been  £25,  and  the  company  appealed. 
The  first  question  for  decision  was  whether  a 
112-H.p.  gas  engine  and  a  40-H.p.  oil  engine  should 
be  included  as  part  of  the  rateable  property.  In 
England,  such  machinery  would  be  rateable  on  the 
principle  laid  down  in  the  Tyne  Boiler  Case,  but  in 
Ireland  the  matter  is  virtually  decided  by  statute, 
the  Valuation  Act,  i860,  providing  that  "  motive 
power  .  .  .  shall  be  valued  with  the  buildings," 
but  that  "  no  machinery  shall  be  taken  into  account 
other  than  that  used  for  the  production  of  motive 
power."  Judge  Johnston  decided  that  the  engines 
were   rateable;   but  he  also   decided — and   with   his 


decision  we  venture  respectfully  to  agree — that  the 
accumulators,  dynamos,  switchboard,  and  belting, 
being  mere  tenant's  fixtures,  were  not  rateable. 

Passing  on  to  other  questions,  he  held  (applying 
certain  well-known  principles)  that  the  rateable 
value  must  depend  on  revenue.  It  was  contended 
on  the  part  of  the  appellants  that  inasmuch  as  the 
year  1914  meant  a  loss  to  the  company,  that  year 
should  be  taken  into  account  when  arriving  at  the 
profit.  The  learned  judge,  however,  declined  to 
accept  this  view,  saying  that  the  letting  value  of  the 
hereditament  as  it  stood  was  the  figure  to  be  ascer- 
tained. It  was  not  for  him  to  look  back  to  previous 
years.  He  did,  however,  allow  regard  to  be  had  to 
the  meter  readings  of  1916,  which  made  it  plain 
that,  as  the  career  of  the  company  was  one  of  in- 
creasing prosperity,  they  were  favoured  by  his  hav- 
ing regard  only  to  the  revenue  of  1915.  In  the 
event,  he  reduced  the  rateable  value  from  £100  to 
£75,  after  pointing  out  that  the  "  revenue  "  in 
contradistinction  to  the  "constructional  cost" 
method  of  valuation  was  the  right  one  to  adopt  in 
the  case  of  electric  lighting  companies.  Incident 
ally,  it  may  be  mentioned  that,  in  arriving  at  the 
gross  profits,  the  appellants  sought  to  be  allowed 
to  deduct  the  rent  which  they  had  to  pay  for  the 
land  on  which  the  power  station  stood.  But  this  was 
not  permitted,  because  if  they  had  redeemed  the 
rent  bv  an  expenditure  on  capital  account  that  would 
be  treated,  for  rating  purposes,  as  landlord's  capital, 
and  would  not  carry  with  it  any  allowance. 

The  Committee  appointed  by  the 
The  Education  Manchester  Association  of  Engi- 
of  Engineers.  neers  in  November,  1914,  to  con- 
sider this  subject,  recently  issued  a 
valuable  report,  which  ought  to  be  in  the  hands  of 
all  employers  and  educational*  authorities.  Pro- 
posals are  put  forward  to  bring  about' closer  co- 
operation between  these  parties,  by  the  election  of 
representatives  of  the  former  by  the  large  technical 
societies,  to  form,  with  an  equal  number  of  tech- 
nical representatives  of  the  local  educational  autho- 
rities, an  advisory  body  to  deal  with  all  questions 
(other  than  finance)  arising  in  connection  with  the 
education  of  engineering  apprentices.  The  Com- 
mittee takes  the  view  that  in  all  cases  the  school 
or  university  training  must  be  .supplemented  by 
adequate  shop  training,  which  cannot  be  given  at  a 
technical  school,  and  must  be  continuous  through- 
out a  definite  period.  Too  early  specialisation  is 
deprecated, '  14  years  being  suggested  as  a  suitable 
age  at  which  to  decide  upon  a  boy's  future  voca- 
tion. 

Referring  particularly  to  engineering  apprentices. 
the  Committee  recommends  the  raising  of  the  mini- 
mum age  for  leaving  school  to  15  or  16  years,  the 
attainment  of  a  satisfactory  standard  of  education 
before  apprenticeship,  and  continuity  in  education 
by  part-time  attendance  at  school  up  to  the  age 
of  17;  after  attaining  that  age  those  who  are 
capable  of  assimilating  advanced  technical  training 
should  be  admitted  to  a  day  course  (one  day  per 
week),  the  remainder  being  encouraged  to  attend 
evening  classes.  An  important  feature  of  the  re- 
commendations is  that  scholarships  should  be  pro- 
vided to  enable  deserving  youths  in  the  works, 
whose  behaviour  and  progress  are  satisfactory,  to 
obtain  further  education. 

For  brevity  and  lucidity  the  report  is  unexcelled, 
and  the  recommendations  will,  we  believe,  meet 
with  the  approval  of  the  vast  majority  of  those  who 
have  studied  this  important  subject.  The  only  un- 
certain element  is  the  attitude  of  employers  towards 
the  proposal  that  apprentices  shall  spend  two  half- 
days  a  week  at  school,  with  wages,  up  to  the  age 
of  17;  but  some  of  our  best  firms  are  already  work- 
ing on  similar  lines,  and  we  believe  that  the  con- 
cession would  be  amply  repaid  within  a  short  time. 
Hearty  co-operation  is  again  the  key  to  the  position. 
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SOME     CONSIDERATIONS 

AFFECTING     THE     USE     OF     ELECTRICITY 

IN     AGRICULTURE. 


{Continued  from  page  64.) 

A  question  which  will  naturally  occur  to  any  engineer  who 
studies  the  broad  question  of  agricultural  electrical  supply, 
is  as  to  the  possible  scope  of  such  business. 

Unfortunately,  detailed  statistical  information  bearing  on 
farm  power  does  not  appear  to  exist  in  this  conntry,  and  in 
regard  to  this  and  other  matters  it  is  only  possible  to  make 
certain  deductions  from  published  data. 

In  our  issue  of  December  3rd,  1915,*  we  published  a 
rough  map  of  the  agricultural  portions  of  England,  showing 
the  existing  supply  undertakings  which  might  be  utilised  in 
initial  attempts  to  supply  the  farmers  in  the  area  shown. 
About  160  such  generating  stations  were  shown  as  being  in 
touch  with  agricultural  country  ;  for  electrical  supply 
purposes  each  of  these  stations  can  be  assumed — as  a  basis  of 


other  engines  was  employed,  steam,  the  most  wasteful  form 
of  power  on  a  farm,  accounting  for  1 06,000  H.P.,  or  nearly 
one-half.  The  figures  do  not  include  temporarily  hired 
engines,  which  would,  no  doubt,  have  greatly  increased  the 
total,  and  it  is  obvious  that  in  the  intervening,  and  particu- 
larly the  last  two,  years  a  great  increase  must  have  occurred 
in  the  total. 

An  interesting  feature  of  the  1906  figures  is  that  only 
•4  h.p.  was  used,  on  the  average,  per  holding  (of  1  acre  and 
above),  while  in  the  case  of  the  holdings  of  1  to  50-acre 
size,  an  average  of  only  -06  h.p.  was  used  per  holding. 

It  cannot  be  contended  that  these  figures  are  any  guide 
to  the  farmers'  possible  power  requirements,  if  electrical 
power  were  available,  as  will  be  gathered  from  Mr.  KerrV 
paper*  on  the  subject  last  year ;  if  anything,  they  are 
significant  of  the  backward  state  of  the  agricultural 
industry. 

In  the  discussion  following  the  reading  of  that  paper,  it 
was  pointed  out  that  Hereford  farm  consumers  paid  an 
average  of  £25  each  for  electricity,  and  on  this  basis  some 
2£  millions  per  annum  of  additional  revenue  from  farms 


Map  showing  Pbogeess  in  Electric  Supply  to  Faems  in  part  op  Oxford  County,  Ontario. 


estimate — to  deal  with  an  area  10  miles  in  diameter,  equal 
to  78|  sq.  miles,  or,  deducting  \\  sq.  miles  for  the  built-up 
area  of  the  town,  which  is  usually  not  a  large  one,  there  is 
left  77  sq.  miles  of  agricultural  country  per  station. 
According  to  the  1906  Census  of  Production,  the  number  of 
holdings  or  farms  per  1,000  acres  varies  from  12  to  14  as 
between  the  Eastern  and  Western  English  agricultural  areas, 
representing,  roughly,  70  to  80  acres  per  farm,  a  figure 
which  is  probably  a  fair  average,  bearing  in  mind  that  the 
small  holdings  are  more  numerous  in  the  vicinity  of  towns. 
On  this  basis  it  will  be  seen  that  each  of  the  assumed  station 
areas  would  contain  from  600  to  700  potential  farm  con- 
sumers, in  addition  to  village  and  private  house  cousumers, 
possible  industrial  users  and  public  lighting.  Averaged  over 
160  stations,  this  represents,  roughly,  100,000  potential 
farm  consumers  for  a  small  portion  only  of  the  country,  and, 
if  we  can  judge  by  published  data  regarding  farm  business 
here  and  abroad,  each  farm  would,  on  the  average,  be 
worth  at  least  30  lamps  and  5  h.p.  of  power  to  the  electric 
supplier,  representing  a  total  of  three  million  lamps 
and  half  a  million  h.p.  in  the  initial  stages  for  the  160 
undertakings  referred  to. 

Published  data  in  regard  to  power  actually  used  on  farms 
are  very  meagre  and,  no  doubt,  misleading  at  the  present 
time. 

For  instance,  in  1906  it  would  appear  that  for  the  whole 
of  Great  Britain  some  218,000  h.p.  of  steam,  gas,  oil,  and 

*  "  Electricity  in  Agriculture  ;  its  National  Aspects." 


alone  is  awaiting  the  efforts  of  supply  authorities  in  the 
160  central-station  areas  referred  to. 

As  touching  on  the  traction  problem  and  the  possibilities 
of  employing  electric  tractors,  vehicles,  and  ploughs,  it  may 
be  noted  that  there  were  in  1906  about  a  million  and 
a-half  horses  on  farms  in  Great  Britain,  at  least  half  of 
which  were,  no  doubt,  used  for  traction  purposes. 

The  work  carried  out  by  Mr.  Kerr  at  Hereford  demon- 
strates the  feasibility  of  supplying  farms  in  the  vicinity  of 
a  country  town,  but  it  leaves  us  to  surmise  as  to  the  position 
which  might  arise  if  the  farm  load  greatly  preponderated 
over  that  of  the  town. 

No  reliable  data,  so  far  as  we  know,  has  appeared  in 
reference  to  a  considerable  rural  supply  system,  which  is 
strictly  applicable  to  English  conditions,  and  an  investiga- 
tion of  the  probable  load  characteristics,  and  other  features 
of  such  a  system,  would  be  of  considerable  assistance  in  con- 
nection with  the  movement  for  agricultural  supply. 

An  American  writert  who  recently  investigated  this 
aspect  of  the  question  as  regards  the  Pacific  North- Western 
area  of  the  U.S.,  pointed  out  that  in  the  particular  under- 
taking investigated,  37  per  cent,  of  the  population  served 
was  outside  the  city  limits  ;  this  37  per  cent,  furnished 
38  per  cent,  of  the  company's  revenue,  but  required  51  per 
cent,  of  the  operating  expense  and  gave  only  10  per  cent,  of 

*  "Application  of  Electricity  to  Agricultural  Purposes"  ;  I.MJB.A. 
Proceedings,  1916. 

t  N.E.L.A.  Paper  on  "  Rural  Transmission  Lines,"  by  A.  S.  Hall. 


Vol.  80.    No.  2,044,  January  26,  1917]     THE     ELECTRICAL     REVIEW. 


89 


the  operating  revenue  and  about  one-third  of  1  per  cent,  of 
the  net  operating  income.  However,  it  appears  that  though 
each  class  of  business  is  credited  with  its  own  operating 
and  financial  expense,  the  rural  business  is  catered  for 
by  a  cut  rate,  because  it  is  argued  that  were  it  not  for  the 
37  per  cent,  of  rural  business  the  city  business  would  show 
a  less  net  revenue  than  it  now  does,  and  the  rates  on  the 
city  business  would  have  to  be  materially  increased.  It  is 
further  argued  that  such  rural  business  might  be  justified  . 
even  if  carried  on  at  an  apparent  loss.  The  limiting  factor 
is  the  quantity  of  rural  business  which  a  given  city  business 
can  profitably  support.  In  this  particular  case  the  rural 
business  gave  38  per  cent,  of  the  gross  revenue,  but  required 
47  percent,  of  the  total  investment,  or  9  per  cent,  more 
than  its  share,  and  incurred  additional  financial  charges  to 
that  extent,  and  the  writer  in  question  addresses  himself  to 
the  problem  of  overcoming  this  handicap,  believing  that 
the  solution  will  be  found  in  the  adoption  of  new  and 
cheaper  standards  of  construction  for  such  work  ;  wider 
limits  of  variation  of  supply  voltage  ;  specially  adapted 
rural  rates ;  and  the  joint  use  of  pole  lines  by  electric- 
supply  and  telephone  lines — a  joint  service  being  prac- 
ticable in  cases  where  a  single  service  is  not  on  the  ground 
of  cost. 

In  this  country,  so  far  as  can  be  judged  from  experience 
in  farm  supply,  such  consumers  would  find  it  profitable  to 
jtay  a  higher  rate  for  energy  than  the  usual  town  rate,  which 
is  often  based  on  the  competition  of  a  cheap  gas  supply 
which  does  not  extend  into  the  farm  areas. 

The  experience  of  the  Ontario  Hydro-Electric  Commis- 
sion in  rural  supply  is  important.  There  are  approximately 
1,000  rural  services  on  the  Ontario  system,  and  of  these 
about  60  per  cent,  are  farms.  In  the  Toronto  suburban 
district  there  are  200  rural  services  ;  in  Grantham  town- 
ship, a  fruit-growing  district,  there  are  100  rural  services  ; 
and  in  North  Norwich  township,  a  dairy  district,  there  are 
over  a  100  such  services  connected  and  applied  for. 

Probably  due  to  labour  shortage,  the  Commission  had 
many  more  inquiries  in  1916  for  farm  power  than  in  pre- 
vious years,  and  amongst  the  large  petitions  received  was 
one  containing  -176  names  from  a  particular  district. 

The  Commission  will  give  a  service  where  there  are  only 
three  consumers  per  mile  ;  the  usual  procedure  is  for  the 
Council  of  the  township  to  present  a  petition,  signed  by 
would-be  consumers,  and  accompanied  by  a  map  showing 
the  location  of  their  farms,  to  the  Commission,  which  pre- 
pares an  estimate  of  cost  of  lines,  and  supply,  and  submits  a 
definite  tariff  to  the  Council. 

The  tariff  is  then  submitted  to  a  meeting  of  the  peti- 
tioners, who,  if  they  accept  it,  must  sign  the  contracts 
liefore  any  construction  work  is  commenced. 

The  contracts  are  between  consumer  and  township,  and, 
assuming  that  sufficient  consumers  have  been  secured  to 
warrant  the  building  of  a  line,  the  township  then  contracts 
with  the  Commission  for  a  supply  of  energy. 

All  primary  lines  are  constructed  by  the  Commission  at 
its  own  cost,  and  all  secondary  construction,  including 
transformers,  lines,  services  of  not  more  than  120  ft.  from 
the  main  line,  meters  and  cost  of  installing  them,  are  paid 
for  by  the  township,  whose  share  of  the  cost  is  covered  by  a 
debenture  issue.  The  township  may  operate  its  own  system, 
but  the  cheaper  way  is  for  the  supply  station  authority  to 
undertake  the  work,  in  which  case  it  would  collect  all  con- 
sumers' accounts,  meet  operating  expenses,  pay  to  the  Commis- 
sion the  amount  due  for  power  used,  for  the  annual  fixed 
charges  on  the  township's  debentures,  and  similar  charges 
on  the  cost  of  the  primary  lines. 

It  should  be  noted  that  under  this  arrangement  the 
farm  supply  business  appeal's  to  be  on  a  self-supporting 
basis,  the  tariff  being  based  on  the  cost*,  which  the  Hydro- 
Electric  Commission's  extensive  experience  in  this  con- 
nection should  enable  it  to  estimate  with  considerable 
accuracy.  Actually  the  rural  rate  consists  of  a  "service 
charge"  of  $3  per  month  for  three  consumers  per  mile  ;  $2-50 
for  four  consumers  ;  or  $2  for  five  consumers,  plus  a 
KW.-hour  rate  for  all  consumption  up  to  the  first  60  hours' 
use  per  month  of  the  contract  amount,  and  a  charge  of 

*  We  do  not  know  on  what  basis  the  power  cost  is  determined 
in  individual  cases,  but  it  is  obvious  that  a  "cut"  rate  could  be 
offered,  if  thought  desirable,  for  development  purposes. — Eds.  E.R. 


one-half  this  rate  for  all  remaining  consumption  during 
the  month,  the  secondary  KW.-hour  rate  being  based  on  the 
cost  of  power  in  the  district. 

Many  consumers  wish  to  install  a  5-h.p.  motor,  but 
generally  use  only  a  2-h.p.  demand,  and  to  meet  such  cases 
a  consumer  with  a  2-h.p.  contract  is  allowed  to  install  and 
operate  a  5-h.p.  motor  with  the  understanding  that  the 
township  can  install  a  special  meter  to  indicate  excess 
demand,  and  charge  for  it  at  H  times  the  initial  KW.-hour 
rate. 

The  following  is  the  approximate  cost  of  farm  construction 
work  on  the  Commission's  system  : — 

Assuming  that  a  three-phase  service  is  carried  (100  ft. 
from  the  pole-line  on  the  road  to  the  farmer's  barn,  where 
the  transformers  would  be  located  to  be  near  the  power  site, 
and  that  a  single-phase  lighting  service  were  carried  back 
300  ft.  to  the  house,  the  cost  would  lie.  roughly,  $46. 
Interior  concealed  wiring  would  cost,  per  outlet  (knob  and 
tube),  $2-2-5 ;  conduit,  $3-5-5  ;  and  open  wiring,  90  C-tl'5. 
The  wiring  for  a  house  and  barn  would  cost : — 

House. — HI  lights  on  2  switches,  at  S2'5  per  outlet  ... 
Barn. —  0  lights  and  3  switches,  at  $4'5  per  outlet ... 

Outside  light  for  yard  

Service  entrance 

17  lamps,  at  25  c.  each 

Lines  into  premises    ... 

Total 

The  above  figures  are  approximate,  and  only  of  interest  as 
showing  what  the  Commission  considers  should  be  the  cost 
of  this  class  of  work  in  Ontario. 

It  should  be  noted  that  the  Ontario  Power  Commission 
Act,  1911.  was  introduced  to  facilitate  the  distribution  of 
electrical  energy  in  rural  districts,  and  the  Fifth  Annual 
Report  of  the  Hydro-Electric  Power  Commission  (for  1912) 
mentions  that  the  response  to  this  in  the  form  of  inquiries 
and  petitions  was  so  great,  that  the  Commission  carried  out 
a  series  of  demonstrations  at  exhibitions,  fairs,  farms,  &c. 
in  accessible  districts,  with  a  view  to  educating  the  farmers. 

In  addition,  several  demonstration  farms  were  com- 
pletely equipped  with  electric  power  and  lighting.  One  of 
the  important  factors  behind  this  instructional  campaign 
was  the  desire  to  improve  the  load  characteristics  of  this 
class  of  business  by  inducing  farmers  to  so  rearrange  their 
work  as  to  improve  the  electrical  load  factor,  and  thus 
facilitate  cheap  supply.  The  absence  of  a  steady  flexible 
supply  of  power  resulted  in  the  farmer  reserving  all  the 
heavy  operations  until  such  time  as  a  steam  engine  could 
be  hired  to  do  this  work  in  the  shortest  possible  time — -a 
system  which  can  obviously  be  modified  if  electric  power  is 
continuously  available. 

(To  be  continued.) 


THE     FARADAY     SOCIETY. 


An  Electric  Furnace  for  Testing  Firebricks. 
At  the  December  meeting  of  the  Faraday  Society,  Mr.  B.  A 
Griffiths  and  Mr.  Edgar  A.  Griffiths,  of  the  National 
Physical  Laboratory,  exhibited  and  described  a  carbon  tube 
furnace  which  they  have  recently  been  using  for  carrying  out 
a  series  of  tests  on  the  softening  points  of  refractories,  and 
their  compressive  strengths  at  furnace  temperatures  exceed- 
ing 1,800  deg.  C.,  properties  obviously  of  the  greatest  import- 
ance in  considering  the  practical  value  of  a  new  refractory. 

A  sectional  view  of  the  furnace  is  shown  in  fig.  1.  The 
i-m.  carbon  tube  c  is  of  2  in.  outside  diameter,  and  is  11  in. 
leng.  A  J-in.  slot  extends  down  almost  its  entire  length,  to 
permit  of  observations  of  the  heated  specimen.  The  tube  is 
encased  in  a  sheet  iron  casing  a,  1'2  in.  diameter,  the  ends  of 
which  are  closed  with  fbestos  slate  board  b  b.  The  thermal 
insulator  consists  of  crude  zirconia  powder— an  excellent  in- 
sulator—surrounded   by    a  3-in.    layer    of   magnesia-asbeet*; 


A  most  important  feature  of  a  carbon  tube  furnace  is  the 
construction  of  the  electrodes,  for  any  heating  caused  by  the 
passage  of  large  currents  across  the  metal-carbon  junction  is 
fatal.  Fig.  2  shows  how  the  electrodes  arc  formed  in  the 
present  furnace.  A  copper  tube,  through  which  the  water 
for  cooling  passes,  is  bent  into  a  zigzag  form  and  white  bear- 
ing metal  cast  around  it,  the  mould  being  formed  of  strip 
iron  with  the  carbon  tube  as  core.  In  this  way  a  perfect  fit 
between  metal   and  carbon   is  ensured,   and    with  a  current 
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of  400  amperes  the  drop  of  potential  across  the  contact  was 
barely  detectable. 

Another  type  of  electrode  designed  for  a  large  5J-in.  crucible 
furnace,  is  also  of  sufficient  interest  to  describe  here.  This 
is  shown  in  fig.  3.  ll  are  graphite  blocks  bored  to  the  dia- 
meter of  the  furnace  tube.  The  copper  leads  M  are  hollow, 
and  water-cooled.  A  further  contact  with  the  graphite  blocks 
is  through  the  flexible  conductor  o. 

To  preserve  a  neutral  atmosphere  a  stream  of  nitrogen  is 
passed    through   the  tub*,    otherwise    the    carbon    is  rapidly 


Pig.  1. 

oxidised.  Up  to  1,700  deg.  C.  the  furnace  is  free  from  volatile 
carbon  compounds.  It  is  of  interest  to  note  that  the  atmos 
phere  in  the  tube  is  highly  ionised ;  in  fact,  currents  of  several 
amperes  will  pass  between  insulated  electrodes  having  only 
a  few  volts  potential  difference  between  them  The  current 
is  accompanied  by  the  transport  of  material  particles,  probably 
molecular  aggregates. 

Pressure  is  applied  to  the  specimens  under  test,  which  are 
small  cylinders  of  the  refractory  material  about  §  in.  dia- 
meter and  1  in.  long,  by  means  of  the  plunger  arrangement 
above  the  furnace,  the  action  of  which  will  be  clear  from 
fig.  1.  The  magnitude  of  the  pressure  is  read  off  on  the 
scale  H.  In  the  furnace  shown,  pressures  up  to  150  lb.  per 
square  inch  could  be  applied.  The  specimen  is  supported  in 
the  furnace  on  a  carbon  rod,  from  which  it  may  be  separated 
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The  tests  that  have  so  far  been  made  with  the  furnace  cannot 
be  published  at  present,  but  it  may  be  stated  that  a  mag- 
nesite  brick  normally  breaks  down  at  1,500  deg.  C.  under  a 
pressure  of  about  30  lb.  per  sq.  in.  The  authors  have  placed 
in  the  hands  of  makers  and  users  of  refractories  an  instru- 
ment of  considerable  value. 

A  Method  of  Uniting  Optical  Glass  by  Heat. 

Mr.  R.  G.  Parker  and  Mr.  A.  J.  Dalladay  described  a  very 
ingenious  method  they  have  devised  for  uniting  together  glass 
surfaces  polished  plane,  or  to  the  same  curvature,  to  a  high 
degree  of  accuracy.  The  existing  method,  that  of  cementing, 
has  obvious  disadvantages,  both  mechanically  and  optically, 
and  to  do  away  with  the  necessity  of  cement  is,  as  Dr.  Rosen- 
heim characterised  it,  a  remarkable  achievement.  The 
method,  once  it  is  known,  is  the  quintessence  of  simplicity. 
The  finished  surfaces  are  merely  placed  together  and  sub- 
jected to  carefully-controlled  heating,  some  80-90  deg.  C. 
below  the  annealing  temperature,  when,  under  slight  pres- 
sure, complete  union  takes  place,  the  two  pieces  become 
absolutely  one,  and  it  is  impossible  to  separate  them  along 
the  surface  of  juncture.  The  possibility  of  the  process  prob- 
ably arises  from  the  fact  that  glass  under  slow  stresses  acts 
as  a  highly-viscous  liquid,  which  becomes  fairly  mobile  as  the 
temperature  is  raised,  even  very  far  below  the  melting  range. 
The  operation  is  carried  out  in  a  platinum-wound  electric 
oval  tube  furnace,  3}  in.  by  2h  in.  by  14  in.  long,  fitted  with 
double  silica  windows  at  each  end.  Two  resistances  permit 
of  a  very  close  control  of  temperature,  down  to  s  deg.  C. 
per  minute,  which  is  measured  on  a  Callendar  recorder.  An 
arrangement  by  which  polarised  light  can  be  passed  through 
the  furnace,  so  as  to  examine  the  effect  on  the  glass  or  silica 
under  operation  of  unequal  heating,  completes  the  apparatus. 
The   method    has  been    used    successfully   to    construct    such 
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if  contamination  is  feared,  and  a  similar  rod  on  top  transmits 
the  pressure.  Usually  three  test  piecS  were  taken  from  a 
brick,  and  the  results  only  accepted  if  concordant.  A  test 
took  about  two  and  a  half  hours  with  a,  10  deg.  C.  increase 
of  temperature  per  minute. 

Temperatures  are  measured  in  this  furnace  with  an  optical 
pyrometer,  which  sights  the  specimen  through  the  slot  in  the 
furnace  tube.  Observations  are  effected  by  comparison  with 
tbe  field  of  illumination  due  to  an  electric  lamp,  the  instru- 
ment being  directly  calibrated  by  comparison  with  a  thermo- 
couple under  "black-body"  conditions.  It  is  possible  to 
attain  a  temperature  of  3,000  deg.  C.  with  the  furnace  for 
short  periods,  but  all  commercial  refractory  bricks  soften 
under  loads  below  1,700  deg. 
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apparatus  as  the.  cell  for  a  Rayleigh  interference  refracto- 
nieter  or  a  polarimeter  tube.  Up  to  the  present  it  has,  ail- 
fortunately,  not  been  found  possible  to  unite  two  different 
kinds  of  glasses,  such  as  the  flint  and  crown  used  in  object 
glasses,  owing  to  their  differences  in  annealiag  temperature. 
Fused  silica  can,  however,  be  welded  by  this  method. 

The  Resistance  of  Iron  and  its  Chemical  Composition. 

Prof.  E.  D.  Campbell,  of  the  University  of  Michigan,  pre- 
sented a  paper,  which  was  read  by  Sir  Robert  Hadfield, 
entitled  "  Do  Equiatomic  Solutions  in  Iron  Possess  Equal 
Resistances?  "  The  conception  of  steel  as  a  solid  solution 
long  ago  suggested  a  relationship  between  its  chemical  com- 
position and  its  resistance,  and  Benedicks,  in  1902,  put  for- 
ward his  well-known  rule  that  equiatomic  solid  solutions  in 
iion  possess  equal  resistances.  This  relation  -was  based  on 
certain  assumptions,  which  need  not  detain  us  now,  that  the 
experimental  work  of  Arnold  has  shown  to  be  untenable,  and 
the  object  of  the  experiments  described  by  Prof.  Campbell 
was  to  see  w-hether  it  might  not  be  possible  to  suggest  a 
more  satisfactory  hypothesis  to  explain  the  relation  between 
carbon-concentration  and  resistance  of  heat-treated  steels. 
The  experiments  were  made  on  seven  steels  of  various  com- 
positions in  both  the  hardened  and  annealed  states,  the  heat 
treatment  being  carried  out  in  a  small  electrically-heated  fur- 
nace on  bars  6  mm.  square  and  15  cm.  long.  The  specific 
resistances  were  measured  at  25  deg.  C.  and  at  95  deg.  0., 
maintained  by  means  of  an  oil  bath,  and  were  determined  by 
measuring  the  fall  of  potential  between  knife  edges  clampeJ 
to  the  bar  10  cm.  apart,  a  constant  current  flowing  through 
the  bar.  The  experimental  results  are  embodied  in  the  accom- 
panying curves  (fig.  4).  It  is  at  once  obvious  that  different 
amounts  of  influence  are  produced  in  the  specific  resistance 
by  equiatomic  concentrations  of  carbon.  On  taking  into  con- 
sideration, however,  the  amount  of  iron  sarbide  present, 
Frof.  Campbell  concludes  that  what  determines  the  deviatio» 
of  resistance  from  that  of  pure  iron  is  the  molecular  concea- 
tration  of  the  carbides  in  solid  solution,  and  not  the  atomic 
concentration  of  the  carbon,  and  he  puts  forward  this  hypo- 
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thesis  for  consideration  and  experimental  confirmation.  One 
striking  point  to  be  noted  in  these  results  is  the  almost  con- 
stant value  of  the  absolute  increase  in  specific  resistance  with 
increased  temperature,  at  which  the  specific  resistance  is 
measured,  this  increase  differing  very  slightly  from  that  of 
pure  iron.  These  results  would  indicate  that  this  increase  in 
specific  resistance  with  increased  temperature  is  wholly  due 
to  the  increase  in  specific  resistance  of  the  solvent,  while  that 
component  of  the  total  specific  resistance  due  to  the  solutes 
in  solid  solution  is  very  slightly,  if  at  all,  affected  by  the 
temperature  at  which  the  specific  measurements  are  made. 

The  following  papers  were  also  read  : — "  Grain  Growth 
in  Deformed  and  Annealed  Low-carbon  Steel,"  sent  in  by 
Mr.  Ralph  H.  Sherry,  of  Detroit,  who  explains  in  it  the 
conditions  under  which  this  undesirable  grain  growth  occurs; 
and  "  The  Effect  of  Pressure  on  the  Equilibrium  Constant  of 
a  Reaction  in  a  Dilute  Solution."  presented  by  Prof.  W.  0. 
MgCullagh  Lewis,  of  the  University  of  Liverpool.  This 
paper  indicates  a  simple  mode  of  deducing  the  effect  of  ex- 
ternal pressure  on  the  equilibrium  constant  of  a  reaction  in 
dilute   solution. 

ft  was  announced  that  general  discussion  on  the  following 
subjects  were  in  course  of  arrangement  : — "  The  Training  and 
Work  of  the  Chemical  Engineer,"  "Osmotic  Pressure,"  and 
"  The  Physical  Chemistry  of  the  Setting  of  Cements  and 
Plasters."  The  first  of  these  will  be  held  in  February,  and 
will  be  opened  by  Sir  George  Beilby,  F.R.S. 


PRINCIPLES     INVOLVED     IN     COMPUTING 
THE     DEPRECIATION     OF     PLANT. 


By  F.  GILL  and  W.  W.  COOK,  Members  I.E.E. 


(Abstract  of  paper  read  before  the  Institution  of  Electrical 

Engineers.) 

(Concluded  from  paqe  83.) 

Value  of  Plant  in  Place  at  any  Time. 

The  engineer  controlling  a  system  must  be  able  not  only 

to  know  the  annual  charges  on  each  kind  of  plant,  but  also 

to  estimate  the  value  remaining  in  the  plant  at  any  time. 

In  considering  extensions  of  plant,  or  the  adoption  of  im- 
proved plant,  it  frequently  happens  that  the  question  arises 
whether  it  is  economical  to  take  out  certain  plant  still  per- 
forming satisfactorily  the  service  it  is  adapted  to,  and  replace 
it  by  new  plant  of  a  more  economical  nature.  If  the  existing 
plant  is  taken  out,  there  will  be  a  wastage  of  its  then  value 


in  place,  plus  the  cost  of  taking  it  out  and  less  the  amount 
received  for  the  recovered  materials,  the  net  result  of  this 
being  a  present  loss  when  the  change  is  made.  Against  this 
loss  there  is  to  be  set  any  economy  in  annual  charges  that 
may  be  gained  by  the  new  plant  during  the.  period  which 
would  have  remained  of  the  displaced  plant's  life.  Further, 
since  the  wastage  must  be  incurred  when  the  change  is  made, 
while  the  prospective  savings  are  in  the  future,  the  two  sums 
must  be  brought  to  a  common  time  for  comparison;  in  fact, 
the  problem  is  to  find  out  if  it  is  worth  while  to  incur  a 
present  loss  to  achieve  a  future  gain. 

Unless  the  new  plant  will  thus  pay  for  the  wastage,  or 
unless  there  are  compelling  reasons  which  require  the  change 
irrespective  of  economy,  the  change  should  not  be  made. 

If  the  first  cost  and  the  annual  charges  have  been  rightly 
estimated,  the  diminution  in  value  is  the  amount  which 
should  be  in  the  renewals  fund,  for  that  was  the  very  purpose 
of  the  fund.  That  is,  the.  first  cost  less  the  amount  which 
should  lie  in  the  fund  is  the  measure  of  the  remaining  value. 

One  easy  way  to  test  the  equity  of  the  value  in  place  pro- 
duced by  the  alternative  methods  used  in  treating  deprecia- 
tion is  to  examine  how  each  would  result  if  an  undertaking 
passed  successively  to  several  owners,  on  the  basis  of  the 
remaining  value  being  the  first  cost  less  the  amount  which 
should   be  in  the  renewals  fund.     • 

In  this  case,  as  already  shown,  the  life  concerned  is  not 
the  economic  life,  but  the  physical  life,  so  that  in  calculating 
the  following  tables  we  must  take  the  physical  life  of  25 
years,  and  the  residual  value,  at  the  end  of  life,  at  £2. 

Assume  that  an  original  owner  whose  conditions  are  set 
out  in  Table  II  (5  per  cent,  sinking  fund),  to  whom  the  user 
of  the  plant  pays  £7.05  per  annum,  sells  at  the  end  of  the 
eighth  vear  on  the  basis  of  this  table.  He  will  then  sell  for 
.£100  less  £19.01    (the  amount  in  the  fund).   =    £80.39. 

This  second  owner's  conditions  will  then  be :  Capital 
£80.39,  remaining  life  17  years,  residual  value  £2,  other  condi- 
tions as  before,  and  the  table  shows  these  figures  for  the 
next  eight  years. 

If  the  second  owner  transfers  to  a  third  owner  at  the  end 
of  the  I6th  year,  on  the  same  basis,  he  will  then  sell  for 
£80.39  less  £28.97  =  £51.42. 

The  third  owner's  conditions  will  then  be  :  Capital  £51.42, 
remaining  life  nine  years,  residual  value  £2,  other  conditions 
as  before,  and  the  financial  result  is  shown  in  the  table. 

If  the  third  owner  transfers  to  a  fourth  at  the  end  of  the 
24th  vear,  on  the  same  basis,  he  will  sell  for  £51.42  less  £42.8 
=    £8.62. 

This  last  owner's  conditions  will  then  be :  Capital  £8.62. 
remaining  life  one  year,  residual  value  £2,  other  conditions 
a-t  before,  and  the  table  shows  his  position. 

This  last  ow-ner  finds  £2  from  sale  of  materials  and  £6.62 
from  his  renewals,  and  thus  gets  back  the  money  he  had 
invested. 


TABLE  II  (Abbreviated). — Value  of  Plant  in  Place. 
Sinking-Fund   Method. 
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TABLE  in  (Ar.mtEviATED).— Value  of  Plant  in  Place 
Straight- Line  Method. 
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It  is  true  that  the  portion  of  the  annual  charge  allocated  in 
this  example  to  renewals  becomes  larger  each  year,  being  for 
the  case  under  consideration.  £2.05,  £3.03,  £4.48,  and  £6.62; 
but  that  is  only  one  part  of  the  transaction,  and  the  increase 
is  exactly  counterbalanced  by  the  reduction  of  the  charge  in 
respect  of  return  on  capital,  in  this  case,  £5,  £4  02,  £2.57, 
and  £0.43.  It  will  be  observed  that  each  successive  owner 
has  taken  over  the  plant  at  what  it  would  have  stood  at,  had 
part  of  the  capital  been  paid  back  each  year  on  the  annuity 
method. 

Thus  each  successive  owner  has  had  the  same  plant,  the 
same  annual  charge,  and  has  got  back  all  his  capital  at  the 
end  of  his  term. 

Now  contrast  what  happens  under  the  straight-line  law, 
the  annual  rental  remaining  constant  at  the  amount  fixed  by 
ttw  first  year's  annual  charge.  The  figures  used  are  shown 
in  Table  III. 

The  first  owner's  conditions  are :  First  cost  £100.  life  25 
years,  residual  value  £2.  He.  charges  the  plant  with  £8.92 
per  annum,  and  has  the  plant  for  eight  years.  During  that 
time  the  money  he  receives,  together  with  the  interest  earned 
by  the  renewals  fund,  which  is  not  credited  to  its  source,  i.e., 
the  plant  account,  is  sufficient  to  enable  him  to  pay  a  return 
on  his  capital   increasing  from  0  to  6.37  per  cent. 

He  then  sells  on  the  basis  of  this  table  at  £100  less  £31.36 
=  £68.64,  and  thus,  with  what  is  in  his  renewals  funds,  his 
capital  is  repaid. 

The  second  owner's  conditions  are :  First  cost  £68.64, 
residual  value  £2,  remaining  life  17  years,  and  the  table 
shows  the  figures  for  'the  next  eight  years. 

Here  it  is  seen  that  the  annual  charges  for  the  second 
owner  consisting  of  the  Return,  column  C,  plus  the  Renewals, 
column  D,  fall  short  of  the  total  for  the  original  owner  by 
£1.57,  and  this  is  available  with  the  interest  earned  by  the 
fund  to  give  a  total  return  on  the  capital  increasing  from  7.2,8 
per  cent,  per  annum  in  the  ninth  year  to  £9.28  per  cent,  per 
annum   in  the  16th   year. 

If  the  second  owner  transfers  to  a  third  at  the  end  of  the 
16th  year,  he  will  sell  for  £37.28  (£68.64  -  £31.36),  and  the 
conditions  for  this  owner  will  be:  First  cost  £37.28,  residual 
value  £2.  remaining  life  nine  years,  and  the  result  is  shown 
in  the  table. 

The  balance  here,  column  E,  is  greater  than  before,  and 
the  total  return  on  the  capital  increases  from  13.41  per  cent. 
to  17.09  per  cent,  per  annum. 

If  the  third  owner  transfers  to  a  fourth  at  the  end  of  the 
24th  year,  he  will  sell  for  £5.92  (=  £37.28  -  £31.36),  and 
the  last  owner's  conditions  will  be  :  First  cost  £5.92,  residual 
value  £2,  remaining  life  one  year,  and  his  position  is  shown 
in  the  table. 

This  last  owner  gets  £2  for  the  residual  value,  which  with 
£3.92  in  the  renewals  fund  repays  his  capital,  and  the  total 
return  on  his  capital  is  84.64  per  cent,  per  annum. 

Thus  each  successive  owner  has  had  the  same  plant,  and 
has  got  back  all  the  capital  invested,  but  each  successive 
owner  has  received  a  higher  percentage  return  on  the  capital 
invested  than   any  of  the  previous  owners. 

It  may  be  argued  that  the  amount  of  profit  an  owner  can 
make  has  nothing  to  do  with  the  value  of  the  plant,  and  this 
is  true.  In  the  above  cases  the  relative  profits  under  the 
same  conditions  have  merely  been  used  to  test  whether  the 
price  at  which  the  plant  is  valued  seems  a  fair  one  or  not. 

When  one  finds  that,  on  the  one  hand,  when  interest  is 
brought  into  the  transaction,  there  is  absolute  equality  as  be- 
tween various  years  or  various  owners,  and,  on  the  other  hand, 
when  interest  is  not  brought  in,  the  successive  year  or  suc- 
cessive owner  is  always  progressively  favoured,  one  has  good 
ground  for  the  conclusion  that  all  is  not  right  with  tlw 
method  of  valuation  which  neglects  interest  on  the  renewals 
fund  payments. 

Equated  Lives  for  Plant. 
In  treating  a  case  in  which  there  are  various  lives,  it  does 
not  appear  to  be  well  known  that  the  average  life  obtained 
in  the  usual  manner  of  getting  a  weighted  average  is  an 
erroneous  figure  to  use  in  calculations  for  redemption  of 
money.  The  late  Mr.  Robert  Hammond  referred  to  this  in 
his  paper  on   "Depreciation." 

If    we  take    a   plant    consisting  of  three  classes   of  articles 
having  different  first  costs  and  lives  as  shown  below,  we  find 
that  the  average  life  is  seven  years,  obtained  as  follows:  — 
\inount.       Life  in       £  X  years. 
£  years. 

Class  A     300  10  3.000 

class  B      200  5  1,000 

Class  C      100  2  200 

600  4,200 

Total  average  life  4,200/600    =    7  years. 
But  in   the  complete  cycle  of  in  years  the   money  actually 
involved   will  be  : — 

£  £ 

Class  A,  one  renewal         =  300  x  1  =  300 

Class  B,  two  renewals       =  200  X  2  =  400 

Class  C,  five  renewals        =  100  X  5  =  500 

1,200 
and  therefore  the  figures  should  be,  if  interest  be  not  added 
to  the  fund  :  — 


£  X  years. 


Class  A 
Class  B 
Class  C 


Equated  life 


1,200  6,000 

6,000/1,200  =  5  years. 


One  usual  way  of  calculating  this  equated  life,  i.e.,  without 
interest,  is  to  divide  the  first  cost  by  the  sum  of  the  annua) 
instalments. 

If,  on  the  other  hand,  interest  (say  5  per  cent,  per  annum) 
is  added  to  the  renewals  fund,  the  calculation  will  give  4.95 
years  as  the  equated  life. 

If  an  average  life  of  seven  years  is  taken  for  calculating  the 
provision,  the  actual  deficit  will  be  £1,200  -  857  =  £343  in 
the.  10  years. 

From  this  example  it  will  be  seen  that  there  is  a  great 
danger  if  the  difference  between  average  and  equated  lives 
is  not  appreciated.  The  equated  life  is  always  shorter  than 
the  average  life.  Provision  for  a  complex  plant  can  only  be 
made  either  by  providing  separately  for  each  part  and  sum- 
mating  the  annual  payments,  or  by  using  the  correct  equated 
life  and  treating  the  plant  as  a  whole. 

When,  however,  a  sub-division  of  plant  having  the  same 
general  characteristics  is  considered,  the  average  lives  or  ages 
may  safely  be  used 

In  some  cases  the  life  of  plant  is  limited  by  the  units  of 
work  performed  rather  than  by  time.  One  example  of  this 
is  a  tool  such  as  a  lathe  or  press ;  another  is  a  locomotive. 
Such  things  do  not  wear  out  by  the  passage  of  time,  but  by 
the  work  which  is  done  by  them,  and  it  would  be  wrong  to 
estimate  the  life  of  such  a  thing  merely  in  years  irrespective 
of  work. 

The  question  arises,  how  the  proper  charge  per  unit  of  work- 
is  to  be  arrived  at,  since  in  some  cases  there  must  be  found 
the  correct  amount  to  be  charged  to  each  job  for  the  use  of  a 
tool  or  machine. 

In  such  a  case,  time,  i.e.,  the  physical  and  economic  lives, 
must  be  brought  into  the  calculation,  and  one  is  bound  to 
estimate  a  period  during  which  the  units  of  work  will  be 
performed  in  order  not  to  ignore  the  fact  that  the  payment 
for  depreciation  is  made  in  advance  of  the  money  beim; 
actually  required,   and  therefore  interest  must  accrue. 

Constant  -Maintenance  Cost. 

It  was  assumed  above  that  the  maintenance  cost  would  be 
constant  throughout  the  life  of  the  plant,  and  it  is  necessary 
to  return  to  this  question. 

The  renewal  of  each  part,  as  it  is  required  in  its  turn,  is 
provided  for  by  the  fund  established  on  the  basis  of  the 
equated  physical  life.  The  cost  of  maintenance  is  the  cost  of 
looking  after  the  plant,  keeping  it  in  running  order,  repairs, 
keeping  records  and  inspections,  but  not  of  making  renewals. 

Sometimes  in  practice  it  is  found  more  convenient  to  charge 
small  renewals  to  maintenance  rather  than  to  renewals 
account,  but  that  convenience  does  not  affect  the  question  of 
fact. 

We  believe  that  constant  maintenance  cost,  if  full  provision 
is  made  for  renewals,   is  a  tenable  assumption. 

In  the  case  of  telephone  plant,  careful  investigation  failed 
altogether  to  detect  any  increase  in  the  cost  of  maintenance 
witli  advancing  age,  and  so  far  we  know  of  no  data  showing 
increasing  cost  apart  from  renewals. 

Some  advocates  of  the  straight-line  method  say  that  the 
interest  on  the  depreciation  fund  is  required  to  offset  this 
alleged  increasing  charge. 

If  there  are  cases  of  maintenance  cost  increasing  with  age, 
this  increasing  cost  must,  of  course,  be  met,  and  any  such 
cases  will  doubtless  have  well  determined  cost  data,  but  the 
provision  should  be  made  directly,  and  not  indirectly.  It 
would  be  curious  indeed  if  on  all  classes  of  plant  the  inereas 
ing  cost  of  maintenance  were  just  the  amount  provided  bj 
interest  at  varying  rates,  compounded  over  various  periods. 

Assessment  of  Profits. 

The  amount  to  be  charged  to  depreciation,  or,  as  we  prefer 
to  put  it.  to  renewals  fund  and  to  improvements  fund,  before 
assessing  the  profits  of  an  undertaking,  is  the  total  amount 
indicated  by  the  portion  of  the  annual  charges  allotted  to 
those  costs!  The  correctness  of  the  annual  charges  ha? 
already  been  discussed,  and  when  these  have  been  settled, 
then  the  charge  against  the  year's  income  for  renewals  and 
improvements  must  follow  in  principle  that  settlement,  sub- 
ject to  any  alteration  of  fact  which  later  knowledge  may  havs 
brought  to  light.  But  this  does  not  permit  of  any  change 
in  the  method. 

If  the  sinking  fund  method  is  correct  for  the  annual 
charges,  it  must  also  be  correct  for  the  year's  accounts; 
otherwise,  the  annual  charges  are  not  true,  and  if  they  are 
not  true,'  the  primary  object  of  ascertaining  the  annual 
charges— to  select  plant  wisely— is  vitiated. 

The  accountant  cannot  logically  at  this  stage  question  th  > 
correctness  of  the  charge;  he  mav  honour  the  bill  or  not. 
may  put  awav  more  or  less  than  the  correct  sum  as  given  by 
the'  annual  charaes,  but  this  sum  remains  the  true  measure 
of  the  vear's  debit   against  the   undertaking. 
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Reserves  Invested  in  the  Business. 
Up  to  the  present  one  assumption  has  been  that  the  capital 
account  was  closed  and,  therefore,  the  reserve  funds  could 
only  be  lent  outside.  But  for  many  purposes  it  is  more 
convenient  to  invest  these  reserves  in  the  business  itself  rather 
than  to  lend  them  outside  and  raise  fresh  capital  for  th-s 
extension  of  the  business.  There  is  no  difference  in  principle 
whether  the  reserve  be  lent  outside  or  invested  in  the  busi- 
ness; in  either  case  the  money  must  earn  interest,  and  the 
interest  must  be  credited  to  its  real  source. 

Conclusions. 

There  is  only  one  common  method  for  the  financier,  the 
accountant,  and  the  engineer.  This  common  method  is  best 
studied  in  the  annual  charges  for  plant,  determined  in  advance 
of  construction. 

To  determine  the  amount  in  the  annual  charges  for  depre- 
ciation it  is  necessary  to  estimate  the  first  cost,  residual 
values, -and  the  physical  and  economic  lives  of  the  various 
classes  of  plant.  It  is  also  necessary  to  fix  the  treatment  of 
the  capital  account  and  to  estimate  the  charge  for  return  on 
capital. 

The  interest  to  be  earned  by  the  reserve  funds  must  be 
credited  to  its  source. 

The  reserves  are  preferably  handled  by  means  of  two  funds, 
as  follows  :  — 

(a)  A  renewals  fund  for  providing  the  neeessary  money  at 
the  end  of  the  physical  life,  that  is,  the  end  of  the  period 
during  which  the  plant  will  give  its  service  satisfactorily  under 
ail  conditions  outside  the  owner's  control. 

(6)  An  improvements  fund  for  providing  sufficient  addi- 
tional money  to  enable  the  plant  to  be  taken  out  of  commis- 
sion for  reasons  within  the  owner's  control,  and  while  it  is 
still  giving  its  service  satisfactorily. 

The  calculation  of  the  amounts  to  be  contributed  to  these 
two  funds  must  include  the  interest  which  should  be  earned 
by  the  money  before  it  is  required  at  the  end  of  the  life. 

The  amount,  calculated  as  above,  which  should  be  in  the 
renewals  fund  gives  the  correct  diminution  in  value,  when 
considering  the  value  to  the  owner,  of  the  plant  in  place  and 
working,  at  any  period  in  its  history. 

The  amounts,  calculated  as  above,  which  should  annually 
be  put  to  the  two  funds,  renewals  and  improvements,  deter- 
mine the  correct  depreciation  charge  against  the  undertaking 
for  the  purpose  of  assessing  profits,  fixing  rates,  and,  under 
certain  conditions,  assessing  the  value  of  an  undertaking  as  a 
going  concern. 

The  sinking-fund  method  fulfils  all  the  requirements. 

The  straight-line  method  does  not. 

All  estimates,  such  as  first  cost,  physical  and  economic 
lives,  and  interest  earned  by  funds,  will  require  revision  from 
time  to  time  either  as  a  result  of  experience  or  of  changes  in 
conditions. 

Discussion  in  Yorkshire. 
The  paper  was  read  by  Mr.  Cook  and  discussed  at  a  meeting 
of    the   Yorkshire  Section   of   the   I.E.E.    on  Wednesday, 
January  10th. 

Mr.  Stanseield  (Yorkshire  Electric  Power  Co.)  said  he 
feared  that  the  authors  had  not  taken  into  account  the  diffi- 
culties which  the  accountant  must  meet  and  overcome,  and 
those  which  had  to  be  encountered  and  overcome  by  the 
business-man,  who  had  to  make  the  undertaking  a  success. 
Accountants  had  particular  opportunities  of  observing  the 
methods  of  those  in  authority,  and  appreciating  the  reasons 
for  the  somewhat  rough-and-ready  methods  adopted.  In  con- 
sidering depreciation,  they  must  remember  that  the  primary 
necessity  was  to  obtain  business,  and  that  they  were  forced 
to  deal  with  depreciation  according  to  the  year's  working. 
Directors,  shareholders,  and  councillors  did  not  concern  them- 
selves very  much  with  rates  and  methods  of  depreciation,  and 
engineers  and  accountants  alike  had  in  the  end  to  adopt 
methods  as  little  complicated  as  possible.  Competition  had 
ti  be  faced.  The  maintenance  method,  the  first  one  to  be 
thrown  overboard  by  the  authors,  was  the  policy  pursued  by 
railway  companies  with  enormous  capital  and  plant,  and 
though  this  was.  perhaps,  not  theoretically  sound,  there  must 
In'  something  in  it,  because  the  railway  companies  had  not 
gone  into  liquidation.  He  agreed  with  the  authors'  objection 
to  the  reducing  method,  because  during  the  earlier  years 
the  plant  would  not  earn  so  much  as  in  later  years, 
and  profits  would  not  be  such  as  to  provide  a  sufficient 
surplus  for  depreciation.  In  regard  to  the  straight-line 
method,  it  must  be  assumed  that  its  advocates  had  thought 
it  out,  even  if  the  advantages  of  the  system  did  nc,  seem 
to  be  capable  of  demonstration.  It  appeared  to  him  that 
the  sinking-fund  method  required  very  elaborate  book-keep- 
ing. If  it  was  to  be  consistentlv  adhered  to.  the  life  of  each 
important  piece  of  plant  would  have  to  be  dealt  with  sepa- 
rately. That  was  an  important  point  when  the  supreme 
(lowers  came  to  have  their  say  in  the  matter.  He  agreed  with 
the  authors  that  the  objection  to  the  sinking-fund  method  on 
the  ground  that  it  must  be  unfair  either  to  the  buyer  or  the 
seller  was  absurd.  Undertakings  were  not  run  for  the  pur- 
pose of  being  sold.  It  could  safely  be  employed  on  the 
repayment  of  money  either  by  equated  or  regular  pay- 
ments. Then  there  was  a  time  period  within  which  it  must 
be  renaid.  It  could  be  used  for  life  assurance,  because  thp 
period  of  life  could  be  averaged,  but  it  was  a  very  different 


matter  to  deal  with  plants  whose  life  could  only  be  estimated, 
and  where  they  could  only  depreciate  in  accordance  with  the 
amount  of  profit  which  had  been  made. 

Mr.  Whittaker  (Borough  Treasurer  of  Wakefield)  said  he 
had  been  struck  with  the  fact  that  the  authors  appeared  to 
regard  maintenance  as  a  standing  charge;  however  the  plant 
might  be  depreciated  in  the  future,  the  same  amount  of 
maintenance  was  to  be  charged  to  revenue  each  year.  He 
had  found  that  the  maintenance  charges  on  the  Halifax  plant 
had  increased  year  by  year,  and  he  had,  to  a  large  extent, 
adopted  the  straight-line  method.  The  paper  had  opened  his 
eyes  in  the  matter  of  the  improvements  fund.  He  had  not 
heard  that  side  of  the  matter  raised  before,  and  it  seemed 
to  him  there  was  something  in  it.  At  the  same  time,  it  was 
very  largely  a  matter  of  having  the  ratepayers  to  consider. 

Mr.  Mitchell  (Deputy  City  Treasurer  of  Leeds)  said  it 
appeared  to  him  that  if  the  sinking-fund  period,  as  deter- 
mined by  authority,  was  the  correct  one,  nothing  more  need 
be  done  in  the  way  of  providing  for  depreciation  than  pro- 
viding for  the  reduction  of  the  debt  within  the  period.  If 
it  were  proved  that  any  other  sums  were  necessary  in  order 
to  provide  for  improvement,  it  was  proof  positive  that  the 
sinking-fund  period  had  been  too  long,  and  if  that  were 
proved,  local  authorities  would  be  well  advised  to  shorten  the 
loan  period  and  set  up  a  sinking  fund. 

Mr.  W.  Lang  thought  Mr.  Cook  would  be  disappointed  to 
find  that  the  matter  was  discussed  so  largely  from  the  point 
of  view  of  expediency,  because  it  should  not  end  with  that. 
There  were,  however,  many  factors  to  be  taken  into  account 
which  were  not  mentioned  in  the  paper  at  all.  There  was. 
for  example,  the  rise  and  fall  of  the  bank-rate.  That  was 
quite  a  material  item  in  relation  to  depreciation  of  very  large 
undertakings,  where  money  was  put  in  a  sinking  fund,  and 
was  not  available  for  very  urgent  repair  work,  or  renewals 
or  extension    work  which  could    not  be  delayed. 

Mr.  J.  E.  Storr  said  he  disagreed  with  the  authors'  state- 
ment that  depreciation  should  be  included  in  the  annual 
charges  of  all  plant,  seeing  that  depreciation  was  defined  as 
including  the  improvement  or  replacement  of  obsolete  plant. 
That  conclusion  should  be  modified,  because  at  least  a  third 
of  the  electrical  plant  assets  were  not  subject  to  obsolescence?. 

Mr.  Walton  (accountant,  of  Leeds)  objected  to  the  sinking- 
fund  method  on  the  ground  of  the  difficulty  in  getting  busi- 
ness men  to  give  attention  to  anything  so  complicated.  It 
was  only  by  the  straight-line  method  and  the  reducing  method 
that  business  men  could  be  got  to  appreciate  the  true  effect 
of  depreciation.  He  always  recommended  the  reducing 
balances  method. 

Mr.  W.  M.  Selvey  said  it  appeared  to  him  that  in  the  case 
of  a  company  whose  stock  or  shares  were  equivalent  to  a 
gilt-edged  security  every  method,  however  theoretical,  which 
cculd  be  adopted  to  define  accurately  the  exact  financial  posi- 
tion of  a  concern  should  be  adopted.  But  the  bulk  of  busi- 
nesses could  not  be  so  described,  and  what  the  man  in  a 
speculative  kind  of  business  wanted  to  know  was  not  what 
his  capital  was,  but  what  he  turned  over,  and  what  he  made 
oa  it.  He  did  not  want  to  know  what  he  was  worth  until 
he  wanted  to  turn  it  into  a  limited  liability  company,  and 
then  he  found  he  was  worth  a  great  deal  more  than  he  had 
ever  imagined  !  As  to  a  company  that  was  in  the  stage  of 
developing,  there  was  a  certain  sort  of  value  called  goodwill, 
which  could  not  be  called  capital,  and  in  regard  to  which  the 
argument  was  that  it  was  not  only  legitimate,  but  necessary 
to  draw  on  that  goodwill  in  a  sense  by  not  placing  to  depre- 
ciation a  certain  amount  of  the  gross  profits  in  any  parti- 
cular year,  because  of  the  necessity  of  keeping  up  the  face 
value  of  the  actual  shareholders'  capital.  The  goodwill  in 
a  long-established  company  was  practically  written  off,  inas- 
much as  it  appeared  as  a  reserve  fund,  which  was  drawn  on 
in  case  of  necessity  in  order  to  keep  up  the  perfectly  steady 
depreciation  which  must  be  set  aside  if  the  actual  financial 
position  of  a  company  was  to  be  accurately  ascertained. 
When  the  company  reached  that  stage  the  most  perfect 
theoretical  method  available  must  be  applied. 

The  Chairman  (Mr.  T.  Roles)  said  the  paper  had  been  a 
most  useful  one  to  engineers.  In  Bradford,  the  Corporation 
paid  back  an  equal  amount  of  capital  yearly,  so  that  the 
interest  on  capital  should  be  a  varying  amount.  The  loan 
terms  were  shorter  than  they  had  been  in  many  other  places. 
and.  whatever  the  earlier  engineers  might  have  thought  about 
it.  that  had  proved  fortunate  for  those  who  had  followed. 
In  the  early. stages,  in  addition  to  the  sinking  fund,  a  certain 
amount  was  set  aside  for  depreciation,  and  after  about  lj 
years  that  amounted  to  a  considerable  sum.  It  was  then 
decided  that  the  whole  of  the  books  should  be  handed  over 
to  the  citv  treasurer,  and  he  took  the  whole  of  the  deprecia- 
tion from  the  various  assets,  and  made  an  appropriation  fund. 
The  fund  had  largely  been  used  as  an  improvement  fund, 
and  the  present  consumers  were  very  much  indebted  to 
the  original  consumers  for  providing  this  money,  because  it 
had  enabled  the  Electricity  Committee  to  effect  very  con- 
siderable improvements  in  plant,  and  to  scrap  plant  which 
would  otherwise  have  had  to  be  used  because  additional 
money  could  not  be  borrowed.  It  appeared  to  him  that  the 
great' point  broneht  out  by  .the  authors  was  that  deprecia- 
tion should  be  divided  into  two  parts,  to  provide  for  the 
diminution  in  value  of  plant  in  place,  and  the  taking  of 
plant  out  of  commission  before  its  physical  life  had  been 
exhausted.    Although  lhe  periods  of  the  loans  might  reason- 
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ably  be  assumed  to  be  tbe  life  of  the  assets,  it  -was  often 
found  economically  advisable  to  throw  out  old  generating  sets 
before  they  had  actually  come  to  the  end  of  their  physical 
lives,  and  considerable  economies  had  been  effected  in  the 
Eradford  experience  by  so  doing.  \Yith  regard  to  the  authors' 
two  alternative  ways  of  commencing  an  installation,  it  was 
not  always  recognised  that  it  was  often  better  to  spend  more 
in  connection  with  tin-  first  cost  of  plant  than  to  spend  less. 
-Results  were  in  favour  of  the  more  expensive  plant.  He 
believed  that  municipal  electrical  committees  had  a  very  had 
name  in  this  connection.  They  almost  invariably  went  for 
the  lowest  tender,  and  what  happened 
was  that  they  had  to  pay  much  more 
in  the  way  of  maintenance,  and  they 
should  pay  very  much  more  in  depre- 
ciation, though  whether  the  deprecia- 
tion was  allowed  for  was  a  question. 

Mr.  Cook,  in  replying  on  the  discus- 
sion, said  that  if  what  the  accountants 
had  said  really  represented  their  atti- 
tude, he  and  his  colleague  had  failed 
in  what  they  had  been  trying  to  do. 
They  had  tried  to  set  out  the  principles 
for  computing  the  depreciation  of  plant 
chiefly  from  the  engineer's  point  of 
view,  and  before  anything  could  be 
done  in  that  way  the  accountant  must 
understand  the  engineer'. >  point  of  view. 
It  was  equally  true,  of  course,  that  the 
engineer  must  understand  the  point  of 
view  of  the  accountants.  Someone  must 
make  a  start  towards  that  mutual 
understanding,  and  that  was  why  they 
had  done  it.  Some  of  the  difficulties  of 
the  owner  or  employer  were  undoubt- 
edly due  to  the  fact  that  the  accountant 

was  pulling  one  way  and  the  engineer  the  other.  If  these  two 
could  agree  upon  principles  and  act  together  they  would  have 
more  influence  on  the  owner.  One  of  the  ways  in  which  an 
agreement  on  a  method  would  be  helpful  would  be  by  getting 
agreement  between  the  Local  Government  Board  and  the 
income-tax  authorities.  At  present  they  could  not  reconcile 
the  methods  of  the  two  authorities  with  each  other,  and  prob- 
ably not  either  of  them  to  the  facts.  To  express  it  roughly, 
the  difference  between  the  two  authorities  was  very  largely  a 
question  of  one  acting  on  the  physical  life  and  the  other  upon 
the  economic.  He  could  not  agree  for  a  moment  with  what  ha  1 
been  said  about  the  difference  between  good  and  bad  years 
in  reference  to  depreciation.  Whether  the  year  was  good  or 
bad,  depreciation  charge  was  a  working  cost,  and  if  they  were 
not  able  to  meet  it  in  one  year  they  must  carry  it  forward 
in  some  shape  or  other.  A  good  deal  had  been  made  of  the 
extra  labour  involved  in  book-keepinc  by  the  sinking-fun  1 
method.  There  were  generally  such  objections  to  new 
methods,  but  he  had  not  found  this  on,-  to  be  substantia]  in 
actual  practice.  Mr.  Selvey's  contribution  to  the  debate  was 
a  very  valuable  one  which  would  take  some  thinking  about, 
and  he  would  defer  his  reply. 


effective  type  of  combined  shade  carrier  and  lamp-lock,  which  is 
illustrated  herewith.  The  necessity  of  a  locking  device  for  tungsten 
lamps  is  keenly  felt  in  South  Africa,  and  we  are  informed  that 
there  is  a  wide  open  market  for  a  lock  which  can  be  depended  upon 
to  retain  the  lamp  securely  in  its  socket. 

The  device  consists  essentially  of  an  ordinary  bayonet-socket 
holder  provided  with  two  sprint;  latches,  which  allow  the  lamp  to 
be  inserted  in  the  socket  and  then  snap  upon  the  pins,  so  that  the 
lamp  cannot  be  moved  in  any  direction.  To  remove  the  lamp  a 
special  key  is  necessary,  with  which  the  latches  are  lifted  out  of 
the  way  while  the  lamp  is  withdrawn.     Combined  with  the  lock  is 
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The  "  Thab  "  "Patent  Lamp-Lock. 

Mb.  T.  H.  Alex.  Brown,  of  the  Heidelberg  Municipal  Electricity 
Works.  Transvaal.  South   Africa,   has   developed  an   ingenious  and 
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a  shade  carrier  which  forms  an  essential  part  of  the  device.  The 
details  are  shown  in  figs.  1  ::,  and  views  of  the  parts  are  given  in 
■figs.  4  and  5.  In  the  lampholder  1  the  lamp  socket  2  has  an  ex- 
ternal thread  and  bayonet  slots  3.  engaging  the  pins  4  of  the  lamp 
cap  .">.  Flat  Bpring  latches  t;  are  riveted  to  the  socket  at  the  end  7. 
and  arc  provided  with  holes  8  opposite  the  inner  ends  9  of  the 
bayonet  slots  ;  the  free  ends  10  of  the  springs  are  bent  outwards. 
so  as  to  be  lifted  by  the  entering  pins,  and  the  edges  11  of  the 
springs  with  the  socket  are  tapered  away  as  shown  at  12.  to 
ensure  that  the  pins  will  fairly  pass  under  the  springs  when  the 
lamp  cap  is  inserted  and  turned  round  in  the  socket.  The  barrel 
IS  screwed  on  the  socket  has  a  flange  14  at  the  lower  end.  which 
.■overs  the  springs  7.  the  flange  being  provided  with  slots  15  to 
admit  the  pins  :  the  upper  eud  16  of  the  barrel  is  curved  to  suit 
the  usual  patterns  of  lamp  shade,  and  holes  18  are  provided  in 
the  barrel  for  the  insertion  of  the  releasing  key.  The  key  consists 
of  two  arms  19.  hinged  together  at  20,  with  a  spring  21  which 
tends  to  close  the  arms  :  grips  22.  when  held  between  the  finger 
and  thumb,  enable  the  key  to  be  held  open  while  inserting  the  pegs 
23  in  the  holes  in  the  barrel.  The  manner  in  which  the  pegs  lift 
the  latches  is  shown  in  fig.  3.  the  lamps  and  socket  being  rotated 
with  one  hand,  whilst  the  barrel  and  key  are  rotated  with  the  other 
until  the  pins  are  released  and  the  lamps  can  be  removed,  the  slots  1  .'■ 
being  then  opposite  the  open  ends  of  the  bayonet  slots.  Tsually 
the  shade  is  carried  above  the  lamp  lock  and'  barrel  :  on  the  othe'r 
hand,  some  shades  closely  embracing  the  lamps  cannot  be  fixed  in 
this  way.  A  lamp  cap  ring-  is  then  slipped  over  the  cap.  and  rests 
on  the  Bhoulder  of  the  cap,  the  shade  is  placed  on  the  ring.  and. 
after  the  lamp  has  been  inserted  in  the  socket,  the  barrel  is  screwed 
down  to  grip  the  shade  securely,  as  in  fig.  5. 

The  inventor  has  kindly  sent  us  a  model  of  the  device,  which  we 
find  bears  out  his  claims,  and  it  appears  that  it  would  take  a  very 
clever  t  hief  to  detect  the  method  of  locking  and  succeed  in  removing 
the  lamp. 

Burleigh  Dynamos  and  Motors. 
.:u-  ago  (November  2i'.th.   1909,  and  January  5th,  1912) 
we  published  descriptions  of  D.C.  motors  with  commutatiiig  poles 


u'  the      Thai-.     Combined  shade  Carp.iei:  and  Lamp  Lock, 


Cross    Section 
Fig.  6.—  Diagrammatic   Section   o; 
BDeleigh  Field-Magnet  S 
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and  cast-iron  magnets,  in  which  the  field-magnet  system  was 
designed  on  a  novel  principle,  for  which  many  advantages  were 
claimed.  These  machines  are  being  made  by  Messrs.  Newtoxs. 
Ltd.,  of  Taunton,  under  Mr.  J.  W.  Burleigh's  patent,  and 
particulars  of  them  are  embodied  in  a  list  recently  issued  by  the 
firm.  The  essential  feature  of  the  design  is  the  special  arrange- 
ment of  the  four-pole  field,  as  shown  diagrammatically  in  fig.  G  : 
it  will  be  seen  that  the  poles  are  arranged  in  pairs  connected  by 
stout  yokes,  while  the  interpoles  are  carried  on  much  lighter  yokes, 
which  also  form  part  of  the  magnetic  circuit,  the  whole  of  the 
carcass  being  of  cast-iron.  By  this  construction,  while  the  weight 
of  the  machine  differs  little  from  that  of  an  all-steel  magnet 
system,  less  machining  is  required  and  the  cost  is  reduced,  while 
equal  efficiency  and  excellent  commutating  properties  are  obtained. 
The  magnetic  leakage  is  reduced,  and  the  ventilation  is  uivath 
improved.  ..wing  to  the  large  spaces  provided  in  the  interpole  yoke, 
as  shown  in  fig.  7.  which  represents  an  "open  protected"  motor. 
Machines  built  on  these  lines  have  been  tested  at  the  Faraday 
House  Testing  Laboratories,  which  report  that  the  interpole  flux  is 
closely  proportional  to  the  armature  current,  and  shows  little  sign 
of  saturation   up  to  loads  of  50   per  cent,  in  excess  of  the  normal 


CORRESPONDENCE. 

Letters  received  by  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Fig.  7.    Newton's  Open  Protected  Motok, 

output,  so  that  the  machine  could  carry. larger  overloads  than  one 
Of  the  ordinary  type.  The  heat-dissipating  properties  of  the  machine 
are  described  as  excellent,  and  the  weight  is  not  greater  than 
that  of  steel-frame  machines  of  the  best  manufacture.  In  a  report 
on  an  adjustable-speed  8-H.P.  motor  of  thesametype.it  is  stated 
that  the  machine  worked  sparklessly  at  all  speeds  and  loads  up  to 
50  per  cent,  overload,  had  no  tendency  to  hunt,  even  with  a  field  of 
half  the  minimum  strength  for  which  it  was  designed,  and  ran 
silently  under  all  conditions.  It  also  started  satisfactorily  against 
full  load  with  minimum  field  strength  as  a  shunt  machine,  and  gave 
its  normal  output  continuously  at  the  lowest  speed  without  over- 
heating, with  an  efficiency  of  S4  per  cent. 

The  list  gives  the  H.r.  and  speeds  of  each  size  of  motor  at  sis 
different  voltages,  and  also  states  the  efficiency  at  each  speed  and 
(pads  up  to  1 J  full  load,  an  unusual  and  valuable  feature.  The  out- 
puts run  from  l\  to  100  b.h.p..  the  largest  size  having  an  efficiency 
jjtf  91  "5  percent  at  full  load.  In  the.  case  of  the  variable-speed  motors, 
in  view  of  the  unlimited  variety  of  combinations  of  pressures; 
powers,  and  speeds  that  may  be  asked  for,  a  simple  table  ha*  been 
devised  which  enables  the  reader  to  find  with  ease  the  suitable  size 
of  frame  for  any  voltage  between  110  and  550,  with  a  speed  varia- 
tion of  4  :  1  :  a  range  of  li  :  1  can  be  provided  in  many  cases.  In 
these  and  other  respects  the  list  is  exceptionally  informative  and 
useful  to  the  engineer. 

Pocket-Lainp   Extension. 

A  convenient  improvement  on  the  ordinary  pocket  lamp  has 
been  devised  and  prov.  protected  by  Messrs.  W.  R.  CTrtts 
(13,  Coniston  Road.  Muswell  Hill.  N.)  and  E.  Bigmore.  It  consists 
of  a  miniature  lamp  of  the  usual  pattern,  provided  with  a  spring 
clip  for  attachment  to  the  user's  clothing,  and  connected  with  a 
flexible  cord,  the  other  end  of  which  is  wound  on  a  spring  cord- 
absorber  ;  the  case  of  the  latter  is  furnished  with  a  screw  adapter 
so  that  it  can  be  attached  to  the  case  of  the  ordinary  pocket  lamp 
or  torch  in  place  of  the  lamp.  Thus  the  battery  can  be  carried  in 
the  pocket,  and  the  lamp  clipped  on  to  the  coat-collar  or  used  as  a 
torch  to  find  the  kerb,  and  so  on  :  when  not  required  for  use,  the 
cord  is  automatically  coiled  up  and  the  lamp  is  clipped  on  to  the 
case,  which  can  then  be  used  as  a  hand  lamp  in  the  usual  way. 


A  New  Swiss  Company. — A  new  company,  under  the 
title  of  the  Elektrotechnische  Werke  Lauffen,  has  been  formed  at 
Laufenburg,  in  the  canton  of  Aargau,  for  the  manufacture  of 
electrochemical  and  electrometallurgical  products.  The  share 
capital  is  £30,000.  of  which  one-half  has  been  paid. 


The  Position  of  Shift  Engineers  After  the  War. 

The  position  of  shift  engineers  is  only  a  part  of  a  very  large 
question.  It  is  not  only  shift  engineers  who  are  affected,  but  it  is 
everyone  from  chief  downwards. 

The  central-station  profession  is  suffering  from  a  very  bad  disease, 
and.  unless  it  can  be  cured,  there  is  no  doubt  alwut  the  advisability 
of  the  first-class  men  clearing  out  :  they  have  been  doing  it  for 
some  time  now, and  the  emigration  increases  every  year. 

With  very  few  exceptions,  every  position  in  central  stations  is 
underpaid,  but  in  many  cases  the  men  holding  these  positions  are 
overpaid,  and  unless  the  second-rate  men  are  removed  by  offering  a 
better  salary  and  attracting  the  first-class  man.  it  is  only  a  question 
of  time  before  the  central-station  profession  is  in  the  hands  of  the 
second-class  man  altogether. 

If  the  emigration  of  the  best  men  is  going  to  be  stopped,  it  is  up 
to  the  first-class  chief  engineers  to  do  it  by  offering  better  salaries 
for  their  assistants  :  the  results  would  be  better,  and  their  own 
salaries  would  increase  in  proportion.  Of  course,  you  cannot 
expect  the  second-class  chief  to  assist  in  this  work,  because,  if  the 
first-class  man  stopped,  he  would  have  to  go. 

This  question  is  more  than  a  professional  one.  it.  is  a  national  one. 
because  it  is  necessary  for  the  manufacturers  of  this  country  to  be 
supplied  with  power  at  a  minimum  rate,  and  it  can  only  be  done  by 
first-class  men  from  chief  downwards. 

Suum  Cuique. 

As  a  shift  engineer  of  many  years'  service  in  different  public 
supply  undertaking's,  both  company  and  municipally  controlled.  I 
heartily  endorse  the  greater  part  of  the  clear  and  concise  exposi- 
tion of  the  state  of  affairs  presented  by  Mr.  John  Marks  in  his 
article  on  this  subject.  As  for  the  great  majority  never  reaching 
"the  lower  figure.  £250,"  as  their  annual  salary,  I  think  £200 
would  be  a  nearer  estimate  :  the  number  of  shift  engineers  getting 
£22.">  or  more  might  be  reckoned  on  the  fingers  of  one's  hands. 
The  article,  however,  true  to  life  though  it  is,  has  dealt  with  the 
darker  side  of  the  picture,  and  there  is  a  lighter  side,  even  for  an 
intelligent  man  with  a  good  education,  if  he  can  exercise  dis- 
cretion. For  example,  the  tedium  of  long  hours  of  light  load  and 
uniform  running  of  the  plant  may  be  largely  dispelled  by  under- 
taking literary  work  of  a  technical  character,  which  may  prove 
l.oth  educative  to  the  writer  and  others,  and  remunerative  to  his 
bank  account.  Books,  articles  of  an  up-to-date  character  for  the 
Press,  scientific  literature,  &c.,  offer  considerable  scope.  Another 
advantage  is  that  if  one  wants  a  day  off,  it  is  easily  arranged  with 
one's  colleagues,  and  no  questions  asked,  the  equivalent  of  work 
done  by  them  being  repaid  at  a  convenient  season,  whereas  in  an 
ordinary  business  office  to  get  a  day  off  means  an  interview  with 
the  "  chief."  with  explanations,  and  then  having  to  ask  a  favour. 
for  the  work  of  one  day  cannot,  as  a  rule,  be  made  up  on  another. 
When  all  is  said  and  done,  however,  in  the  duties  of  a  shift 
engineer  there  is  not  sufficient  scope  to  satisfy  a  progressive  mind, 
and  in  that  case  the  best  policy  is  to 

Get  Out. 

Sources  of  Error  in  Thermometry. 

I  was  much  interested  in  the  notes  by  Mr.  E.  B.  Pausey  in  your 
issue  of  December  20th  last,  as  one  who  has  had  to  battle,  often 
with  no  very  great  success,  against  the  prevailing  methods  of 
applying  thermometers  and  pyrometers  to  pipe  lines  and  similar 
apparatus",  and  I  welcome  his  very  practical  remarks  on  the 
subject. 

The  errors  which  are  incurred  by  the  use  of  a  thermometer 
p  icket  which  has  only  shallow  insertion  into  the  heated  zone,  and 
which  is  of  large  cross  section,  may  be  very  large  indeed.  They 
are.  further,  quite  incalculable,  as  they  depend  upon  a  number  of 
variables,  as  pointed  out  by  Mr.  Pausey.  A  case  which  I  have  had 
to  meet  in  which  the.se  errors  appeared  very  largely  was  in  con- 
nection with  electrical  pyrometers  for  use  on  running  locomotives, 
the  temperature  being  that  of  the  superheated  steam.  As  the  case 
is  one  illustrating  just  this  class  of  error,  it  may  be  of  interest  to 
your  readers. 

The  primary  measurement  was  made  by  an  electrical  pyrometer 
of  the  thermo-couple  type,  this  being  installed  with  the  hot 
junction  actually  exposed  to  the  superheated  steam  in  the  header 
of  the  locomotive.  With  the  special  design  of  thermo-couple 
employed  the  conduction  effect  was  practically  negligible,  and  the 
thermal  capacity  of  the  actual  thermo-couple  junction  was  very 
small,  therefore  the  accuracy  of  the  indication  of  this  pyrometer 
was  high,  and  its  speed  in  following  temperature  variations  quite 
in  advance  of  anything  which  could  be  achieved  with  a  mercury 
thermometer. 

The  consulting  engineers,  however,  having  that  touching  faith 
in  the  mercury  thermometer  with  a  pocket,  referred  to  by  Mr.  E.B. 
Pausey,  specified  that  alongside  the  thermo-couple  there  should  be 
provided  a  steel  pocket  available  for  use  with  a  mercury  ther- 
mometer. As  the  pressure  was  high,  and  the  consulting  engineers 
were  cautious,  the  thickness  of  this  steel  pocket,  bored  from  the 
solid,  was  considerable,  hence  the  conduction  error  was  very  large. 
It  was  really  rather  amusing  to  use  a  mercury  thermometer 
installed  under  these  conditions  as  a  check  upon  an  electric  pyro- 
meter of  much  higher  intrinsic  accuracy.    The  result  in  practice 


96 


THE    ELECTRICAL    REVIEW,    [vol.  so.  Xo.  2.044.  January  26,  mu 


was  that  we  had  to  put  a  caution  on  the  test  certificate  issued  with 
the  electrical  pyrometer,  that,  owing  to  this  conduction  effect,  the 
temperature,  as  shown  upon  the  mercury  thermometer,  might  easily 
be  lower  than  that  of  the  electrical  pyrometer  by  as  much  as  10 per 
cent. 

Of  course,  this  error  was  not  only  very  large,  but  quite  incal- 
culable, because  it  depended  upon  three  variables— namely.  («1  the 
actual  temperature  of  the  steel  ;  (ft)  the  rate  of  flow  of  the  steam 
past  the  pocket  ;  and  (c)  the  temperature  of  the  flange  in  which 
the  pocket  was  mounted. 

The  mercury  thermometer  is.  of  course,  an  extremely  convenient 
instrument  for  measuring  temperature,  but  the  user  should  realise 
very  clearly  that,  at  the  best,  it  can  only  indicate  the  temperature 
of  its  own  bulb:  whether  that  is  the  temperature  of  the  material 
under  measurement  depends,  to  a  very  large  extent,  upon  the 
conditions  in  which  it  is  used. 

The  present  tendency  in  high-temperature  operations  is  very 
strong  towards  the  use  of  some  electrical  method  such  as  the 
thermo-couple,  in  which  the  installation  can  be  made  with  the 
least  danger  of  conduction  errors,  and  also  with  less  danger  of 
permanent  error  resulting  from  temporary  overheating. 
Chas.  E.  Foster, 


January  17th,  1917. 


Proprietor,  Foster  Instrument  ('".. 
Let  eh  worth. 


Localising  a  Fault. 

Can  any  of  your  readers  engaged  on  central-station  mains 
work  suggest  a  simple  method  of  localising  a  fault  as  detailed 
below,  somewhere  on  a  length  of  just  about  a  mile  of  triple- 
concentric  L.s.  and  s.T.  armoured  cable  .'  The  system  of  supply  is 
D.c.  three-wire,  and  the  cable  in  question  acts  as  a  feeder  and  runs 
from  the  station  switchboard  bus-bars  to  a  feeder  pillar  a  mile 
away,  there  being  en  route  three  s.T.  boxes  and  half-a-dozen  T  boxes 
(for  house  services  of  two-core  cable — no  other  cable  being  in  the 
roads  this  feeder  is  laid  in.  some  premises  have  been  connected 
direct  from  the  feeder),  but  there  are  no  inspection  boxes  of  any 
kind  between  the  station  and  the  feeder  pillar,  and  the  cable  is  laid 
from  1  to  3  ft.  deep  in  very  hard  soil. 

Tests  proved  all  the  three  conductors  to  be  shorted,  and  each 
showed  a  dead  earth,  but  the  cable  was  not  burnt  completely 
through.  A  loop  test  was  impossible,  as  there  was  no  sound  con- 
ductor Call  three  being  shorted),  and  it  was  also  impossible,  for 
many  reasons,  to  drop  a  length  of  cable  on  the  surface  and  so  try  a 
loop  test. 

"  Burning  out  "  was.  for  various  reasons,  not  practicable. 
With  a  search  coil  and  telephone,  notes  could   be  heard  distinctly 
over  the   whole  length,  though  the  conductors  at  one  end  were 
entirely  disconnected. 

The  compass  method  of  Mr.  B.  0.  Quin  was  tried,  but  proved 
deceptive,  the  needle  indicating  the  direction  of  the  flow  of  current 
from  each  end  to  points  a  few  yards  apart,  but  the  fault  was  not 
between  the  two  points. 

Current  for  testing  purposes  was.  of  course,  available  at  both 
end-  of  the  cable,  but  the  only  instruments  available  were  a  general 
combined  house-testing  generator  set.  an  insulation  testing  set. 
and  volt  and  ampere  meters. 

The  fault,  fortunately,  was  found  bj  chance,  but  the  writer 
would  be  glad  of  advice  re  the  l>est  and  simplest  method  to  proceed 
in  such  a  case  in  future. 

Mr.  F.  ( '.  Raphael's  book  on  localisation  of  faults  does  not  clearly 
show  how  to  proceed  in  cases  of  btrru-outs  on  triple-concentric  or 
three  or  four-core  L.s.  and  s.T.  armoured  cable  where  "all  con- 
ductors  are  shorted  and  earthed  "  and  where  "  no  spare  cable  is 
available  to  make  the  loop." 

Mains  Assistant. 

City  and  Guilds'  Examinations. 

Your  comments  on  our  two  previous  letters,  if  you  will  permit 
us  to  say  so.  afford  an  excellent  example  of  how  the  initial  scope 
of  a  subject  can  be  extended  to  confusion  point. 

Our  first  letter  dealt  with  the  two  City  Guilds'  subjects— Elec- 
trical Installation  Work  (late  Electric  Wiremen's  Work)  and 
Electrical  Engineering,  and  compared  the  treatment  meted  out  to 
each  in  technical  colleges.  &c„  and  the  results  obtained. 

In  your  footnote  on  this  letter  you  brought  in  references  to 
manufacture,  ic.  which  appeared  to  us  quite  beside  our  point,  and 
we  wrote  to  say  as  much. 

In  your  footnote  to  our  second  letter  (.see  your  last  issue  I.  you 
i  by  digressing  still  further,  and  launch  into  general  remarks 
about  the  "  respective  functions  of  the  technical  college  and  the 
trade  school."  "electrical  manufacturing  a*  a  handicraft."  Ac. 
Your  mention  of  "trade  schools."  (how  many  are  there.')  and 
"  handicraft  "  reminds  us  of  our  letters  in  your  columns  in  November 
and  December  last  anent  final-grade  classes  in  Electrical  Installa- 
tion Work. 

You  return  to  the  point  towards  the  end  of  your  note,  when  you 
place  another  construction  on  the  percentage  results.  Some  may 
c  insider  your  interpretation  correct. 

Next  you  disagree  with  our  original  contention  that  the  subject 
of  Electrical  Installation  Work  is  grossly  neglected.  In  regard  to 
this,  may  we  tender  the  same  suggestion  as  we  made  to  Mr.  A.  P. 
Trotter  in  the  above-mentioned  previous  correspondence — viz..  that 
you  should  peruse  the  syllabus  of  the  subject,  and  then  walk  into 
the  nearest  polytechnic  and  see  what  they  do  with  it. 

Your  final  remark  that  Grades  I  and  II  in  Electrical  Engineer- 
ing have  a  direct  bearing  on  wiremen's  work  "  reopens  such  a  field 
for  strong  disagreement,  that  we  do  not  feel  equal  to  the  task. 
You  might  compare  the  respective  syllabuses. 


We  regret  exceedingly  that  no  teacher  of  the  subject  has  had 
the  energy  to  join  in  this  correspondence,  as  we  feel  sure  that  we 
should  have  received  a  good  deal  of  support  from  that  quarter. 
There  are  obvious  reasons,  of  course,  why  men  in  that  position 
should  hesitate  to  state  their  views  publicly. 

A.  P.  Lundberg  &  Sons. 

London.  N.,  January  22W.  1017. 

[We  fail  to  see  what  bearing  this  letter  has  upon  the  subject.  - 
Ens.  EliBC.  Rev.] 

Several  other  letters  are  unavoidably  held  over  to  a  later  issue. — 
Eds.  Elec.  Rev. 


LEGAL 

Secret  Process  in  Rubber  Manufacture. 
(Continues  from  page  83). 

Mn.  Ballantyne  was  called  by  the  Belgium  company  to  prove; 
as  an  expert  chemist,  that  the  formula  used  in  the  manufacture  of 
their  hardened  rubber  was  not  the  same  as  that  which  was 
to  have  been  taken  away  from  the  plaintiff  company  by  Manning. 
He  produced  18  formula'  for  the  purpose  of  obtaining  insulating 
hard  rubber. 

Cross-examined  by  Mr.  Hughes.  K.C..  he  said  he  could  not  say 
whether  they  were  formula;  for  goods  that  had  been  supplied,  but 
he  thought  so.  The  least  variation  in  the  ingredients  might  be  of 
great  importance.  Materials  produced  from  two  different  formulas 
might  have  the  same  specific  gravity,  whilst  in  materials  produced 
from  the  same  formula  one  might  get  considerable  difference  in 
specific  gravity. 

Mr.  Hughes  said  that  was  not  the  experience  of  rubber  manu- 
facturers, and  Witness  said  he  had  had  no  experience  in  rubber 
manufacture,  but  had  considerable  experience  of  rubber  as  a 
chemist.  He  had  no  doubt  that  the  first  test  between  rubber  manu- 
facturers and  their  customers  was  specific  gravity. 

Further  evidence  was  called  for  the  defence,  and.  counsel  having 
addressed  the  Court  on  behalf  of  their  respective  clients,  his 
Lordship  reserved  judgment. 


Liability  of  Tramway  Authorities. 
At  the  Newcastle-on-Tyne  County  Court,  on  the  19th  inst..  a  typist 
sued  the  Corporation,  as  owners  of  the  tramway  undertaking, 
claiming  damages  for  the  loss  of  a  suit  case,  valued  at  £9  15s.. 
which  she  handed  to  the  conductress,  who  placed  it  at  the  back  of 
the  car.  The  plaintiff  paid  Id.  in  respect  of  the  parcel  and  received 
a  ticket  for  it.  When  she  alighted  from  the  car  the  case  could  not 
be  found,  having  probably  been  removed  by  another  passenger. 
For  the  plaintiff  it  was  submitted  that  the  Corporation,  by 
accepting  the  luggage,  became  common  carriers,  and  it  was  con- 
tended that  they  had  broken  their  obligations  as  common  carriers. 
For  the  Corporation  it  was  argued  that  they  were  not  common 
carriers  :  the  only  obligation  upon  them  was  that  a  passenger 
could  carry  with  him  28  lb.  of  luggage.  The  plaintiff  had  failed  to 
prove  any  negligence.  His  Honour  asked  why  the  charge  of  Id. 
was  made  :  why  should  they  make  a  charge  and  accept  no  respon- 
sibility .'  For  the  Corporation  it  was  replied  that  the  charge  was 
for  the  carriage  and  not  for  insurance.  His  Honour  reserved 
judgment.  

Moraine  c.  The  United  Electrical  Manufacturing  Co. 
In  the  Lord  Mayor's  Court,  on  Monday  and  Tuesday,  this  case  was 
heard  before  the  Recorder  (Sir  Forrest  Fulton.  K.C.)  and  a  jury. 
The  plaintiff.  Mr.  M.  X.  Moraine,  commission  agent,  residing  at 
Berkhampstead,  and  now  in  Government  service,  sued  the  defen- 
dants, manufacturers  of  electric  pocket  lamps,  torches,  and  batteries, 
of  Moor  Lane,  E.C.,  for  10  per  cent,  commission  upon  orders  for 
electric  pocket  lamps  and  batteries  procured  by  him  for  the 
defendants. 

Mr.  W.  Eddy  was  counsel  for  the  plaintiff  and  Mr.  A.  Morley  for 
the  defendants. 

According  to  the  plaintiff's  case,  in  November.  1914,  the  out- 
break of  war  having  put  an  end  to  his  business,  he  discovered  there 
was  a  demand  -for  electric  pocket  lamps  and  batteries,  and  became 
acquainted  with  Mr.  Pordes.  of  the  defendant  company.  In  June. 
1915,  Mr.  Pordes  entered  into  a  verbal  agreement  whereby  plaintiff 
was  to  receive  10  per  cent,  commission  on  all  orders  introduced  by 
him  to  the  defendant  company.  The  plaintiff  had  a  list  of  250 
customers  given  him.  and  a  private  connection  of  his  own.  The 
plaintiff  was  successful  in  obtaining  orders,  and  worked  up  the 
business  for  four  months.  He  then  received  a  letter  from  the 
defendants  stating  that  no  more  orders  could  be  received  through 
him  for  the  Solar  electric  pocket  lamp,  and  that  if  there  was  any 
money  due  to  him.  they  would  be  pleased  to  let  him  have  it.  T"pon 
the  orders  received  by  the  defendants,  as  a  result  of  plaintiff's 
efforts  during  the  short  interval  of  time,  there  was  due  from  them 
10  per  cent,  commission.  At  the  time  of  the  commencement  of  the 
proceedings,  as  a  result  of  the  inspection  of  the  defendant  company's 
books,  there  was  found  to  be  due  a  sum  of  £50.  and  that  was  the  sum 
the  plaintiff  now  sought  to  recover.  The  plaintiff  had  been  prepared 
to  have  the  matter  dealt  with  by  the  Registrar  of  the  Court  at  a 
reference  where  an  inquiry  into  various  items  could  be  better 
proceeded    with,    but    to    this    course    the    defendants   objected. 
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Counsel  lor  the  defendants  said  that  the  reason  for  the  objection 
to  having  the  matter  referred  to  the  Registrar  of  the  Court  was 
that  there  was  a  dispute  between  the  parties  as  to  the  terms  of 
the  verbal  agreement,  and  there  were  items  in  the  plaintiff's  claim 
for  commission  which  had  reference  to  orders  executed  long  before 
the  agreement  relied  upon  by  the  plaintiff  was  entered  into.  The 
defence  was  that  up  to  the  time  of  the  proceedings  the  plaintiff 
had  been  paid  all  that  was  due  to  him.  A  sum  of  £25  was  paid 
into  Court  to  satisfy  the  plaintiff's  demands. 

The  jury  found  a  verdict  for  the  plaintiff  for  £4S  15s.  2d.,  an 
order  being  made  for  the  money  in  Court  to  be  paid  out  to  the 
plaintiff. 


WAR     ITEMS. 


War  Trade  Department. — After  Monday  next,  all  com- 
munications for  the  War  Trade  Intelligence  Department 
should  be  sent  to  the  new  address,  1,  Lake  Buildings,  St. 
James's  Park,   near  Storey's  Gate.  Westminster,  S.W. 

Badged  Electricity  Workers. — A  correspondent  says  that 
electricity  authorities  nrfve  been  notified  by  the  Ministry  of 
Munitions  that  all  war  service  badges  and  certificates  held  by 
men  of  military  age.  and  graded  as  unskilled  or  semi-skilled, 
are  to  be  withdrawn. 

Trading  With  the  Enemy. —  The  "  London  Gazette  "  for 
January  19th  contains  further  lists  of  firms  and  bodies  in  the 
following  countries  with  whom  trading  is  prohibited :  — 
Argentine,  Brazil,  Denmark,  Ecuador,  Greece,  Netherlands, 
Norway,  Spain,  Sweden,  &c. 

Manchester  War  Bonus. — The  Manchester  Corporation, 
in  refusing  the  application  of  the  Corporation  officials  for  a 
war  bonus  of  10s.  a  week,  has  resolved  that  each  Committee 
will  reserve  its  own  judgment  as  (<>  the  necessity  for  raising 
salaries  or  not. 

Raw    Materials   and   Men    in   Germany.— Addressing    the 

shareholders,  at  the  recent  annual  meeting  in  Berlin,  of  the 
Siemens  &  Halske  Co.,  Arnold  von  Siemens  is  reported  to 
have  stated  that  all  the  company's  works  were  in  full  opera- 
tion, and  there  was  no  lack  of  orders.  The  prospects  were 
dependent  upon  the  extent  to  which  raw  materials  and  labour 
were  available.  As  the  company  had  important  duties  to 
fulfil,  it  was  probable  that  raw  materials  would  be  placed  at 
its  disposal  to  the  desired  amount.  The  course  of  conditions 
after  the  war  would  chiefly  be  characterised  by  the  paths 
assumed  by  statesmanlike  administration. 

At  the  meeting  of  the  Schuckert  Electricity  Co.,  of  Nurem- 
berg, the  chairman  announced  that  a  large  stock  of  orders 
was  brought  over  into  the  new  financial  year,  and  further 
orders  had  since  been  received,  which  were  greater  than  in 
the  corresponding  period  of  1915.  As  a  consequence,  the 
company  could  again  reckon  on  obtaining  satisfactory  results 
insofar  as  men  and  raw  materials  were  rendered  available  to 
an  adequate  extent. 

Carlisle  Electricity  Department. — We  have  before  us  two 
lists  showing  the  part  that  is  being  performed  by  the  staff  of 
the  Carlisle  electricity  department  with  the  Forces  and  with 
the  Volunteers.  Twenty-two  names  are  given  in  the  first 
list,  which  includes  the  station  superintendent,  Mr.  H.  P. 
Baynham,  who  is  Company  Sergeant-Major  in  the  .Boyal 
Marine.  S.M.,  the  chief  clerk,  and  other  members  of  the  office 
and  station  and  outside  staff,  also  five  apprentices.  The 
second  list,  which  contains  24  names  of  men  in  the  Volun- 
teers, is  headed  by  Captain  F.  W.  Purse,  the  city  electrical 
engineer,  followed  by  his  chief  assistant,  Corporal  J.  H. 
Thompson,  and  members  of  the  office,  station,  and  outside 
staff. 

Tramways  and  Substitution. — The  Secretary  of  the  Tram- 
ways &  Light  Railways  Association  wrote  to  members  of  that 
body,  under  date  December  '27th.  191b\  as  follows: — "I  beg 
to  inform  you  that  the  following  arrangement  has  been  come 
come  to  between  the  War  Office  and  this  Association,  on 
behalf  of  its  members.  I  am  authorised  to  say  that  if  you 
will  supply  the  War  Office  with  a  list  of  all  your  employes 
who  are-  now  in  the  Army  (at  home  or  abroad),  steps  will 
be  taken  to  ascertain  if  they  are  in  a  low  medical  category, 
and  if  this  is  the  case,  arrangements  will  be  made  to  exchange 
them  for  general  service  men  to  be  released  by  you.  The  list 
should  contain  the  man's  name  and  initials,  his  regimental 
number,  rank,  unit,  and,  wherever  possible,  where  he  is 
stationed.  You  are  also  requested  to  give  the  names,  &c, 
of  men  now  in  your  employ  who  will  be  available  as  substi- 
tutes for  the  men  released  from  the  Army.  The.  lists  should 
be  sent  at  the  earliest  possible  moment  direct  to  the  Secretary, 
The  War  Office,   S.W.,  D.R.,  4  Department." 

Dr.  Walter  Rathenau  Again. — We  reproduce  from  the 
American  Literary  Digest  for  January  13th,  just  to  hand,  the 
following  article  on  "  Germany  and  the  Next  War." — "  No 
lasting  peace  appears,  whatever  may  be  the  official  views  of 
the  Government,  to  enter  into  the  calculations  of  some  of  the 
captains  of  industry  in  Germany,  at  least,  if  the  views  of 
Dr.  Walter  Rathenau  are  typical.  As  the  head  of  one  of  the 
greatest    ele^tnc^l    industries   in   the    world,   the  Allgeniems 


Elektricitats  Gesellschaft,  popularly  known  as  the.  '  A.E.G.,' 
Dr.  Rathenau  occupies  high  rank  among  the  commercial 
magnates  of  the  Fatherland,  while  his  genius  for  organisa- 
tion is  such  that,  since  the  war  began,  the  task  of  mobilising 
industry  has  been  committed  to  his  charge  by  the  Govern- 
ment: Under  these  circumstances,  Dr.  Rathenau's  utterances 
acquire  special  significance,  and  it  is  somewhat  of  a  shock 
to  find  an  article  from  his  pen  in  the  Berlin  Lokal  Anzeiger, 
in  which  he  discusses  the  need  of  industrial  preparation  for 
a  future  war,  which  he  apparently  regards  as  inevitable.  He 
says  :  — 

"  '  We  began  the  war  a  year  too  soon.  When  we  have 
seemed  a  German  peace  we.  must  begin  at  once  a  reorganisa- 
tion upon  a  broader  and  firmer  basis  than  ever  before.  Estab- 
lishments that  produce  raw  materials  essential  to  the  Army 
must  not  only  continue  their  work,  but  enter  into  it  upon 
lines  of  increased  energy,  forming  thus  the  kernel  of  econo- 
mic Germany  in  preparing  in  the  economic  sense  for  the  next 
war.  We  must  carefully  calculate  in  advance,  in  view  of 
lessons  learned  in  this  war,  what  our  country  lacks  in  raw 
material  or  essentials  of  raw  material,  and  secure  immense 
reserves  to  remain  unused  until  a  day  in  the  future.  We 
must  organise  as  genuine  an  industrial  mobilisation  as  we  had 
a  military  mobilisation.  Every  technician  or  semi-technician, 
enrolled  or  not  in  the  list  of  mobilised,  must  be  empowered 
through  official  credentials  to  take  charge  and  direction  of 
a  given  establishment  upon  the  second  day  following  a  new 
declaration  of  war.  Every  establishment  manufacturing  for 
commercial  purposes  must  be  mobilised  also,  and  understand 
officially  that  upon  the  third  day  after  declaration  of  war  its 
entire  abilities  are  to  be  devoted  to  serving  the  Army  upon 
demand.' 

"  'It  must  also  be  determined  in  advance  just  what  quan- 
tities and  sort  of  essentials  such  establishment  can  furnish 
the  Army  in  a  given  time.  Each  establishment  also  should 
be  required  to  furnish  a  detailed  list  of  workmen  who  can  be 
dispensed  with,  these  alone  to  be  mobilised  in  the  military 
sense.' 

"  While  preparations  must  be  made  at  home,  Dr.  Rathenau 
would  have  the  diplomats  of  the  Fatherland  busy  abroad  in 
order  that  some  of  the  experiences  of  this  war  may  be  obviated 
in  the  future.     He  writes:  — 

"'We  must  finally  establish  some,  definite  commercial 
understanding  with  nations  outside  Europe  that  will  offer 
them  advantages,  to  be  duly  specified  in  detail,  whereby  these 
nations,  as  neutrals,  will  find  it  to  their  direct  disadvantage 
commercially  to  trade  or  sell  munitions  during  war  to  either 
ourselves  or  our  enemies.  We  can  afford  to  offer  such  condi- 
tions: And,  finally,  when  the  next  war  comes,  it  must  not 
be  a  year  too  soon.'  . 

"  These  frank  utterances  from  one  of  the  leading  capitalists 
of  Germany  have  produced  in  France  a  marked  reaction 
against  peace,  and  we  find  that  brilliant  French  author  and 
academician,  Mr.  Rene  Bazin,  using  Dr.  Rathenau's  artic'e 
as  a  text  for  an  impassioned  appeal  to  the  United  States  not 
to  insist  too  strongly  on  peace  proposals  at  the  present  time." 

Exemption  Applications. — At  Pontefract,  exemption  was 
claimed  by  Mr.  J.  L.  Brown  (25),  who  asserted  that  he  was 
the  onlv  electrician  in  the  town.  In  reply  to  a  question 
Major  Rennv  said  that  he  did  not  think  that  applicant  would 
be  able  to  enter  the  Navy,  but  he  might  enter  the  Engineers 
as  a  linesman.  The  appeal  was  dismissed,  applicant  not  to  be 
called  up  until  April  1st. 

At  Bromlev  (Kent),  Mr.  May,  secretary  to  the  local  Elec- 
tric Light  &  Power  Co.,  applied  for  exemption,  and  said  that 
he  was  in  the  Naval  Air  Service.  The  Tribunal  decided  that 
they  had  no  jurisdiction,  and  dismissed  the  application.    __ 

At  a  sitting  of  the  Canterbury  Tribunal,  on  January  loth 
an  appeal  was  made  by  Mr.  Sidney  Terry  (29),  electrical 
engineer,  for  himself  and  an  employe  named  Reginald  A 
Elliott.  Mr.  Terry  stated  that  he  had  charge  of  all  the  elec- 
trical plant,  dynamos,  and  lighting  at  a  local  munitions  works 
and  at  the  premises  of  the  Motor  Co.  The  Advisory  Com- 
mittee recommended  three  months  to  Mr.  Terry,  and  no 
time  to  the  employe  beyond  a  month's  grace  before  the  eall- 
iiv  -up.  Mr.  S.  Shea,  for  Mr.  Terry,  asked  it  the  three 
months  could  be  extended,  as  there  was  such  a  scarcity  ol 
skilled  electricians.  Mr.  Terry  was  given  the  three  months, 
and  the  case   of  Elliott  was  put  back   for  medical   classifica- 

At  Woking,  the  Electric  Supply  Co.  appealed  for  the  reten- 
tion of  S.  C.  Bicknell  (38),  electric  wireman  and  repairer  It 
was  stated  that  Bicknell  was  one  of  only  two  men  left  to 
maintain  the  repairs  over  the  company's  area,  and  before  the 
war  they  had  10  men  doing  similar  work.  It  was  impossible 
to  obtain  an  experienced  man  in  his  place.  Six  months 
"ranted  The  Militarv  Representative  suggested  that  efforts 
should  be  made  to  replace  Bicknell.  who  is  in  Class  A,  by  a 
substitute  out  of  the  Army  before  the  six  months  expired. 

At  Whitehaven,  on  January  17th.  an  electrician  appealed 
for  the  retention  of  his  son,  aged  31,  the  only  experienced 
man  left  to  undertake  electrical  work  at  collieries,  fto.  Ihe 
Advisory  Committee  recommended  conditional  exemption, 
and  this  was  agreed  to.  _ ' 

At  Chatham,  10  employes  were  appealed  for  bv  the  tram- 
way Co  their  exemption  oetrtificateB  having  been  withdrawn. 
With  the  consent  of  the  Military,  two  were  again  given  condi- 
tional exemption,  and  the  rest  were  temporarily  exempted, 
peudmg  substitution. 
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The  South  Stall's.  Appeals  Court  has  given  conditional  ex- 
emption to  an  electrician  in  charge  of  a  generating  station  at 
Rowley  Regis  under  the  Government,  who  intimated  that 
thev  required  appellant's  services. 

The  Isle  of  Thanet  Electric  Tramways  &  Lighting  Co. 
appealed  at  Broadstairs,  on  January  16th,  for  conditional 
exemption  for  an  employe,  aged  36,  engaged  as  a  wireman 
and  driver,  repairer  of  trucks,  &c.  Conditional  exemption 
until  the  company  finds  an  efficient  substitute. 

On  the  appeal  of  the  Electric  Traction  Co.,  Ltd..  the  Peter- 
borough Tribunal  have  granted  the  following  exemptions  :  — 
J.  Culshaw  (34).  chief  traffic  inspector,  in  B 1,  conditional 
exemption;  J.  G.  Manning  (28),  electrician,  Class  A,  one 
month  for  substitution;  C.  W.  Armitage  (29),  tramway  fore- 
man, Class  A,  a  month  for  substitution;  G.  A.  May  wood  (33), 
fitter  and  mechanic,  a  month  for  substitution  ;  P.  G.  Jeseop 
(29).  mechanic  and  driver,  B  2,  conditional  exemption;  E.  A. 
Sewter  (30),  electric  fitter,  ftc.,  B  2,  three  months. 

At  Taunton,  the  Corporation  electricity  department  appealed 
for  W.  P.  Short  (28),  ledger  clerk,  book-keeper,  and  relief 
switchboard  attendant,  in  Class  B  1.  The  electrical  engineer 
(Mr.  Howard)  said  that  the  man  was  indispensable  to  the 
supply  of  current  for  power  and  light  to  munition  and  other 
works.     Six  months'  exemption  was  granted. 

At  Eastbourne,  an  electrical  engineer  appealed  for  the  re- 
tention until  the  end  of  March  of  an  apprentice,  aged  19, 
and  passed  for  general  service.  The.  employer  said  that  by 
the  time  stated  he  hoped  to  get  three  boys  efficient  in  the 
work.     The  appeal  was  rejected. 

At  Farsley  (Yorks.)  Tribunal,  the  Morley  Electrical  Engi- 
neering Co.  claimed  for  six  men,  all  of  whom,  except  one, 
came  under  the  "Trade  Card"  category.  The  one,  H.  Moore, 
armature,  winder,  was  26  years  of  age,  and  it  was  suggested 
that  he  would  have  to  be  refused  owing  to  his  age,  though 
th2  firm  might  claim  him  under  their  engineering  scheme. 
The  Tribunal  could  not  agree  to  him  being  in  a  certified  occu- 
pation. Mr.  W.  Surnmerseales  (the  manager  of  the  com- 
pany) said  it  was  singular  that  when  the  Government  made 
the  arrangement  with  the  Trade  Union  no  provision  was 
made  for  foremen,  but  the  Employers'  Federation  were  con- 
sidering the  question.  Moore  had  charge  of  the  department 
which  made  motors  for  driving  machinery  for  Russia.  France, 
Italy,  and  Australia.  All  the  hands  under  him  were 
only  about  17  years  of  age,  and  if  he  were  taken  the 
department  would  have  to  be  closed.  He  was  a  highly 
skilled  man.  The  Clerk  having  given  it  as  his  opinion 
that  Moore's  age  did  not  now  debar  him  from  conditional 
exemption,  this  ruling  was  accepted,  and  he.  with  the  other 
five  men,  was  conditionally  exempted  to  March  31st.  The 
other  men  were  F.  L.  Bell  (34),  draughtsman  and  designer; 
J  Hartley  (36),  turner;  L.  Magson  (30),  engineer's  black- 
smith; W.  Pearson  (40),  pattern  maker;  and  F.  H.  Platts 
(37),  electrical  fitter. 

At  "Northampton,  Henry  Sale,  a  cartage  contractor,  ap- 
pealed for  the  exemption  of  his  son  Harry,  aged  30,  married, 
w-ith  three  children.  He  said  that  he  and  his  son  were  in  part- 
nership, and  they  both  worked  in  the  business,  and  employed 
two  other  men.  They  had  a  contract  running  for  the  carting 
of  the  whole  of  the  coal  used  by  the  Northampton  Electric 
Light  &  Power  Co.,  and  that  occupied  the  whole  of  their 
time.  They  had  that  day  carted  74  tons.  It  was  suggested 
that  the  man  appealed  for  could  be  replaced,  but  Sale  said 
that  was  impossible;  there  was  no  labour  available.  Aid.  F. 
PI  Thornton,  the  chairman  of  the  Electric  Light  Co.,  pointed 
out  that  the  company  was  an  important  branch  of  the  public 
service,  and  said  it  would  be  very  difficult  to  find  a  substitute. 
Three  months'  final  was  given. 

Before  the  Henley  Rural  Tribunal,  Mr.  R.  C.  H.  Harrison, 
of  Shiplake  Court,  appealed  for  the  retention  of  R.  A.  Pride, 
engineer  in  charge  of  the  electric  light  installation.  Condi- 
tion;]] exemption  was  granted  until  May  1st,  subject  to  sub- 
stitution. 

At  BexhilUon-Sea,  Mr.  R.  \Y.  Waine  appealed  for  J.  Bloor 
(35),  electrician,  classified  for  labour  duty  abroad.  The  Mili- 
tary agreed  that  he  was  of  more  use  in  civil  life,  and  did  not 
oppose  temporary  exemption.  Three  months  were  conceded. 
At  Oxford,  the  Military  Representative  asked  for  a  review 
of  the  case  of  W.  T.  Cooke  (28),  electrical  fitter  and 
mechanical  lead  burner,  with  Messrs.  Hill.  Upton  &  Co., 
electrical  engineers,  granted  conditional  exemption  to  .Tune 
26th.  On  behalf  of  the  firm  it  was  stated  that  Cooke 
was  the  only  one  now  left  to  do  his  work,  three  others 
having  left  for  the  Army.  The  firm  were  engaeed  in  con- 
siderable munition  work,  and  Cooke  was  chiefly  engaged 
putting  in  machinery  at  munition  works.  He  had  sole  charge 
of  the  installation  of  machinery,  and  had  to  go  all  over  the 
country.  It  was  mentioned  that  the  firm  had  a  trained  lady 
electrician,  the  only  firm,  it  was  believed,  in  the  country 
who  had  one.  and  that  90  per  cent,  of  the  firm's  work  was 
indirect  war  work.  Captain  Fox  said  that  there  was  a  great 
demand  for  men  of  Cooke's  stamp  in  munition  works,  and 
io  the  Royal  Flying  Corps.  The  Tribunal  held  that  Cooke 
was  engaged  on  work  of  national  importance,  and  they  con- 
firmed   the  conditional  exemption. 

At  Oxford,  the  Electric  Light  Co.  asked  for  exemption  for 
Mr.  J.  F.  Pierce  (39),  chief  assistant  engineer,  two  fitters 
and  turners,  a  shift  foreman,  three  switchmen,  an  improver, 
a  motor  mechanic  and  tester,  an  electrician,  and  a  stoker. 
Mr.  F.  Gray,  for  fise  company,  said  that  they  had  14  men  of 
military   age,  bat  they  had   to  supply   current  for  power   to 


munition  works  in  the  district.  Of  the  14  men,  10  were 
passed  for  general  service,  and  four  had  been  rejected.  He 
suggested  that  one,  should  go  at  once,  two  should  be  released 
if  efficient  substitutes  were  found,  and  seven  exempted  for 
three  months  on  condition  that  during  that  period  every  effort 
would  be  made  to  find  substitutes.  It  transpired  that  the 
improver  had  joined  up,  and  Mr.  Gray's  suggestion  as  to  the 
rest  was  agreed  to,  Mr.  Pierce  being  with  those  exempted 
for  three   months. 


BUSINESS   NOTES. 


Australian  Contracts.— The  Victorian  Railways  Depart- 
ment lias  agreed  to  include  in  all  contracts  accepted  the  name  of 
the  country  where  any  such  articles  or |  goods  or  material  are 
man u fact u red.  —Tender*. 

British  Industries  Fair,  1917.— Manufacturers  who  are 

exhibiting  at  the  British  Industries  Fair  have  received  their  allot- 
ments of  space  from  the  Board  of  Trade  during  the  last  few  clay-. 
and  the  work  of  erecting  stands  has  already  begun.  The  total 
amount  of  space  applied  for  has 'again  largely  exceeded  the  space  at 
the  Board's  disposal,  with  the  result  that  exhibitors  have  found 
their  allotments  considerably  reduced.  In  some  cases  it  has  even 
been  found  necessary  to  reduce  the  applications  by  half.  The 
space  covered  by  the  Fair  will  be  considerably  larger  than  last  year, 
and  the  number  of  exhibitors  will  also  be  greater. 

The  Fair  will  open  on  the  last  Monday  in  February  (February 
2tith),  and  will  remain  open  till  March  9th. 

The  London  Fair,  like  all  such  undertakings,  comes  under  the 
restrictions  imposed  by  the  Ministry  of  Munitions,  and.  conse- 
quently, certain  trades,  which  would  otherwise  lie  included,  cannot 
participate.  As  before,  the  direct  interest  of  the  electrical  trade, 
as  exhibitors,  is  naturally  very  limited,  for  in  London  the  trades 
included  will  be  toys  and  games,  earthenware  and  china,  glass, 
fancy  goods,  stationery  and  printing. 

The  Glasgow  British  Industries  Fair  will  cover  textiles,  ready- 
made  clothing,  boots  and  shoes,  foodstuffs,  and  domestic  chemicais. 

At  the  London  Fair  the  charges  for  space  will  be  2s.  a  sq.  ft., 
and  exhibitors  have  no  other  expense  except  the  cost  of  the  erec- 
tion of  their  stands.  At  last  year's  Fair  many  exhibitors  had 
stands  as  small  as  (i  ft.  X  ti  ft.,  and  their  total  expenses,  including 
the  erection  of  their  stands,  probably  did  not  exceed  £7.'  Xone  the 
less,  many  of  them  booked  orders  for  several  thousand  pounds. 

Bankruptcy    Proceedings. — Christian   Evan   Evans, 

!13,  Cannon  Street,  E.G..  financial  agent. — An  application  for  an  order 
of  discharge  was  made  on  January  1 7th  to  Mr.  Registrar  Linklater  at 
the  London  Bankruptcy  Court.  Mr.  Daniel  Williams,  Official  Receiver, 
reported  that  the  bankrupt  failed  in  August,  1914,  with  provable 
debts  £2,034  and  assets  expected  to  eventually  realise  £170.  In 
December.  1912,  the  bankrupt,  in  consideration  of  shares  valued  at 
£3oo  (borrowed  from  a  creditor)  and  £50  cash,  acquired  an  in- 
terest in  a  patent  for  the  Boran  electric  lamp,  which  was  then 
lieinv  exploited  by  third  parties.  The  lamp  was  to  be  manufactured 
by  a  company,  but  the  latter  went  into  liquidation  and  the  lamp 
was  never  placed  on  the  market.  The  bankrupt  estimated  his  loss 
on  the  venture  at  £350,  and  the  creditor  from  whom  he  borrowed 
the  shares  had  proved  against  the  estate  for  „£ 500.  The  appli- 
cation was  opposed  by  the  Official  Receiver  on  the  grounds  (1)  in- 
sufficiency of  assets  to  equal  10s.  in  the  M.  on  the  amount  of  the 
unsecured  liabilities ;  (2)  omission  to  keep  proper  books  of 
accounts  :  (3)  contracting  debts  provable  in  bankruptcy  without 
having  at  the  time  any  reasonable  or  probable  ground  or  expecta- 
tion of  being  able  to  pay  them  ;  and  (4)  rash  and  hazardous  specu- 
lation. His  Honour  upheld  the  report,  and  imposed  a  further 
suspension  of  two  years.     Order  entered  accordingly. 

J.  R.  WHITEHOUSE,  managing  director  of  an  electrical  company. 
13.  St.  Andrew's  Road.  Golder's  Green.  Middlesex. — This  debtor 
applied  to  the  Judge  sitting  at  Barnet.  on  January  23rd.  for  his 
discharge.  The  Official  Receiver  stated  that  the  liabilities  were 
£630,  and  the  assets,  which  were  estimated  at  £385.  had  only 
realised  £31.  Debtor  was  now  in  employment,  and  receiving  U 125 
a  year.  His  conduct  during  the  bankruptcy  proceedings  had  bean 
unsatisfactory.  The  solicitor  appearing  for  the  debtor  said  that 
the  failure  had  been  brought  about  owing  to  the  war,  and  asked 
his  Honour  to  treat  his  client  leniently.  His  Honour,  however, 
said  it  Was  a  very  bad  case,  and  he  refused  the  application. 

Calendars  and  Diaries. — From  Mr.  George  Ellison. 

of  Birmingham,  we  have  received  a  small  desk  calendar  on  metal 
base,  with  daily  turn-over  date-slips.  Rather  a  large  proportion  of 
the  space  is  occupied  with  the  various  addresses  of  the.  firm,  but  a 
small  memoranda  space  is  left,  in  addition  to  which  one  has  before 
one  each  day  a  calendar  for  a  complete  three  months. 

Ihe  S.R.O.  Ball  Bearing  Co..  of  115.  Southwark  Street. 
London,  S.E.,  have  sent  us  a  clearly  dated  calendar  for  1917.  with 
monthly  sheets,  at  the  right-hand  side  of  which  is  a  daily 
memoranda  space.     Copies  may  be  obtained  on  application. 

The  London  Association  of  Foremen  Engineers  has  sent  us  a  copy 
of  its  diary,  containing  particulars  regarding  the  Association,  list 
of  members,  engineering  data,  &o.  Referring  to  the  tables  of 
metrical  equivalents,  which  are  carried  to  the  millionth  of  a  centi- 
metre, the  lo-millionth  of  a  ton,  and  the  100-millionth  of  an  inch, 
we  would  suggest  that  these  figures  are  enough  to  frighten 
anybody  ;  all  that  is  necessary  in  practice  is  four  or  five  significant 
figures.  The  diary  is  neat  and  handy,  and  contains  an  insurance 
coupon. 
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Swiss  Trade  in  1916. — According  •  to  information 
collected  and  published  by  Swiss  financial  institutions,  the  iron  and 
steel  and  engineering  industries  in  Switzerland  had  an  abundance  of 
orders  during  the  whole  of  1916.  Considerable  difficulties,  how- 
ever, were  experienced  in  obtaining  raw  materials  :  the  prices 
reached  an  exceptionally  high  level,  and  this  fact  and  the  advance 
in  wages,  caused  a  large  increase  in  the  cost  of  production.  The 
electrical  industry  was  characterised  by  an  active  course  of  business 
at  good  selling  prices,  and  the  prospects  are  declared  to  be  decidedly 
satisfactory. 

Catalogues     and     Lists.  —  British    Westinghouse 

Electric  and  Manufacturing  Co.,  Ltd..  Trafford  Park. — 
Fourteen  illustrated  leaflets,  containing  particulars,  and  in  some 
oases  prices,  of  the  following  manufactures: — Contactor  control 
gear,  ironclad  switehgear,  electric  motors,  heating  apparatus,  wire- 
drawn lamps,  rotor  starters,  reversing  controllers,  motor-control 
panels,  and  lightning  arresters  and  multi-gap  surge  dischargers. 

British  Thomson-Houston  Co.,  Ltd.,  Rugby. — Descriptive 
List  No.  2,269  (eight  pages),  containing  illustrated  particulars, 
with  fully-tabulated  dimensions,  of  their  crane  and  hoist  motors. 

Spray  Engineering  Co.,  Boston.  U.S.A. — Bulletin  No.  2">o 
(Hi  pages'),  containing  a  fully-illustrated  description  of  their 
"Spraco"  equipment  for  washing  and  cooling  air,  especially 
applicable  to  steam  turbo-generators  and  other  electrical  machinery. 

Electrical  Supplies  Co.,'  233,  Tottenham  Court  Road.  London. 
W.    -Folder,  giving  prices  of  "  Lighthouse"  cinematograph  carbons. 

Messrs.  E.  Bennis  &  Co..  Ltd..  of  Little  Hulton,  have  issued 
No.  3  (December)  of  their  journal  "  Cheap  Steam." 

Liquidations. — Immisch  Launch  &  Boat  Co.,  Ltd 

A  meeting  of  creditors  is  called  for  January  26th  at  Electrical 
Federation  Offices.  London. 

Stentorphone  Syndicate,  Ltd. — Creditors  are  to  send  par- 
ticulars of  debts.  &c,  to  Mr.  A.  A.  Baster.  Whitgift  Chambers, 
North  End,  Croydon  (the  liquidator"),  by  February  20th. 

Kilowatt  Publishing  Co.,  Ltd. — Creditors  must  send  par- 
ticulars of  debts,  &c,  to  the  liquidators,  Messrs.  A.  Webster  and 
E.  A.  Burnie.  by  February  Kith. 

Trade    with    Canada. — ELM.    Trade    Commissioner    in 

I  lanada  and  Newfoundland  (Mr.  C.  Hamilton  Wiekes)  is  to  pay  a 
further  official  visit  to  this  country.  He  is  expected  to  arrive  early 
in  March,  and  will  be  prepared  to  interview  (by  appointment) 
representatives  of  firms  who  may  be  able  to  see  him  in  London  at 
the  Offices  of  the  Department  of  Commercial  Intelligence  of  the 
Board  of  Trade  for  several  weeks  before  Easter.  Immediately 
after  Easter  he  will  visit  certain  trade  and  industrial  centres  in  the 
United  Kingdom.  Firms  who  may  desire  to  have  an  interview 
with  Mr.  Hamilton  YViekes  are  requested  to  make  their  application 
not  later  than  February  19th  in  the  case  of  London  and  March  5th 
in  the  case  of  the  Provinces.  Applications  should  be  addressed  to 
the  Comptroller-General.  Department  of  Commercial  Intelligence, 
73,  Basinghall  Street,  London.  E.C. 

For  Sale. — The  Llandudno  U.D.C  invites  offers  for 
1,325  yards  of  lead-covered  insulated  cable;  the  Erith  U.D.C.  is 
inviting  offers  for  the  sale  of  a  Bettington  boiler,  and  several  i.e. 
generating  sets  (125  kiv.  and  50  kw.).  Full  particulars  are 
given  in  our  advertisement  pages  to-day. 

Trade  Announcements. — Messrs..!.  Haluwell  &  Sons, 
electrical  and  mechanical  engineers  and  contractors,  having  opened 
new  premises  at  7.  Church  Road,  Seacombe,  Cheshire,  desire  to  receive 
catalogues,  &c,  of  electrical  and  mechanical  machinery,  tools,  and 
accessories  ;  also  samples  of  cables,  wires,  etc. 

T  Mr.  Charles  Haswell.  of  Sherbrooke  Chambers,  s,  Norfolk 
Row.  Sheffield,  has  been  appointed  the  agent  of  Messrs.  Crompton 
and  Co.,  Ltd.,  London  and  Chelmsford,  for  Sheffield  and  the 
surrounding  district. 

Exhibition. — According  to  the   Financier,  it    has    been 

decided  that  the  Shipping,  Engineering,  and  Machinery  Exhibition, 
which  it  was  originally  intended  to  hold  in  September  and  October, 
191-1.  but  whicli  was  postponed  owing  to  the  outbreak  of  war.  i«  to 
In-  held  at  Olympia  after  the  conclusion  of  the  war. 

Book  Notices. — The  Journal  of  the  Tramways  and  Light 

Railways  Association  for  January  contains  a  full  list  of  members 
of  the  Association. 

Willm,.  s  Press  Guide  for   l'\  London     Jas.  V/ tiling   I  1:1. 

Price   Is. 

L'Entente  "  Revue  Politique,  Eeonomique  et  Finauciere. 
No.  1.  January  15th.  1917.  Paris:  A.  Pamaron.  (i.  Prade. 
Price  3  fr. 


LIGHTING  AND  POWER  NOTES. 


Aldershot.— The  U.D.C.  has  acceded  to  the  application 
of  the  postal  authorities  to  give  a  supply  of  current  to  the  new 
post  office  premises,  and  to  supply  other  premises  en  route  when 
the  extension  of  the  mains  is  carried  out. 

Australia. — According  to  the  West  Australian,  the  new 

East  Perth  (IV  A.")  power  station  has  now  been  brought  into  use  for 
both  tramway  and  general  supply. 

Bandon    (Co.    Cork). — The   Town   Commissioners    are 

considering  a  scheme  for  electric  lighting. 


Banbridge  (Co.  Down). — E.L.  Proposal. — At  the  last 

meeting  of  the  U.D.C.  it  was  resolved  to  ask  for  tenders  for  the 
lighting  of  the  town,  either  by  gas  or  electricity.  Banbridge  is  a 
steadily-improving  town  with  mills,  factories.  &e.,  situated  on  the 
Upper  Bann. 

Continental. — Spain. — A  new  hydro-electric  generating 
station  established  by  the  Compania  Mengemor,  near  Mengibar 
(Province  of  Jaen),  has  lately  been  completed  and  put  into  opera- 
tion. The  plant,  which  utilises  the  power  of  the  Escalas  Falls  on 
the  River  Guadalquivir,  will  supply  current  for  lighting  and  power 
purposes  in  the  district. 

K  ussi  A.  —In  a  study  of  the  resources  of  the  Caucasus  in  connection 
with  the  development  of  industries  in  Russia,  it  is  stated  that  the 
hydro-electric  installations  in  the  cities  of  Hagri,  Suchum.  Novy- 
caphon,  Batoum,  Artvis.  and  Borzham  have  a  total  capacity  of 
15,000  H.l\  Hitherto  this  has  been  utilised  locally,  but  a  portion 
might  be  diverted  to  chemical  purposes.  The  Commission  which 
carried  on  the  investigation  has  opened  up  negotiations  with  im- 
portant firms  for  the  installation  of  electric  furnaces  for  the  pro- 
duction of  nitrates  in  the  Caucasus. 

Caucasian  newspapers  report  that  the  employment  of  water- 
generated  energy  from  the  Rivers  Kaban  and  Maloi-hata  is  under 
investigation.  The  Council  of  the  Viceroy  of  the  Caucasus  has 
approved  the  chief  heads  of  a  contract  with  J.  Xikolenku  for  a 
period  of  75  years,  ceding  sites  on  these  rivers,  but  with  a  Govern- 
ment right  of  purchase  within  30  years.  The  capacity  of  the 
central  station  is  estimated  at  45,000  kw.,  and  exceeds  that  of  all 
the  other  installations  in  the  Caucasus  combined,  their  total  being 
30,000  KW.,  without  reckoning  the  plants  employed  in  the  mining 
industry. 

Dartford. — The    electrical  engineer   has    forwarded  the 

following  particulars  to  the  I.M.E.A.  on  the  effect  of  the  working 
of  the  Summer  Time  Act  on  the  quarter's  revenue  ending  Sep- 
tember, 191(5.  as  compared  with  the  previous  year.  The  reduction 
in  sales  for  lighting  purposes  only  was  30  per  cent,  (cinemas,  tec., 
not  included);  saving  in  coal  for  quarter,  13  tons  (estimated); 
saving  to  lighting  consumers.  £120.  The  charges  for  electricity 
were  not  raised  in  anticipation  of  a  loss  in  revenue  due  to  the  Act. 

Dublin. — The  various  reports   arising  from  the  Special 

Inquiry  were  on  the  Corporation  agenda  for  a  special  meeting  last 
Friday,  but.  owing  to  the  length  of  time  occupied  by  other  business, 
it  was  decided  to  postpone  the  discussion  until  the  February 
meeting. 

The  Electricity  Supply  Committee  has  submitted  to  the  T.C.  a 
further  report  protesting  against  the  procedure  adopted  by  the 
Special  Committee  of  Inquiry,  urging  that  the  expert  engaged  to 
advise  it  should  have  been  the  chief  engineer  of  a  British  central 
station,  and  painting  out  that  the  expenditure  of  large  sums  of 
money  at  the  present  time  on  extensions  and  alterations  at  the 
power  station  is  impracticable.  The  Electricity  Committee  also 
claims  to  have  made  arrangements  which  guarantee  the  mainte- 
nance of  an  undiminished  supply  of  electricity,  and  again  asks 
that  the  report  of  the  Special  Inquiry  Committee  shall  be  referred 
to  it  for  investigation  and  report. 

At  tin-  final  meeting  for  the  year  of  the  Electricity  Supply  Com- 
mittee, the  outgoing  chairman  (Mr.  J.  J.  O'Neill)  said  it  was  a 
matter  for  congratulation  that  they  were  able,  during  the  last  com- 
pleted financial  year,  to  pry  off  just  over  £32,000  of  capital  raised, 
and,  in  addition,  to  pry  £21,000  in  interest  and  make  a  profit  of 
nearly  -r.  9,000. 

The  Corporation  has  decided  to  borrow,  for  the  extensions  of 
the  electric  lighting  system,  sums  of  £28,000,  £60,000,  and 
£12,000,  and.  under  sanction  of  the  L.G.B.,  has  authorised  the 
borrowing,  for  the  purpose  of  the  utilisation  of  the  electric  tram- 
way system  for  the  conveyance  of  refuse,  and  the  provision  of  a 
depot, 'the  sums  of  £7.700  arid  C  t,5ni>. 

A.C3orJing  to  Mr.  1".  .1.  JUAnlrw.  a  lo^al  coa3ulting  engineer, 
arrangements  are  now  being  made  to  proj33d  with  the  schema 
for  the  utilisation  of  water  power  in  Ireland  for  electrical 
purp s. 

Dundalk. — Inquiry.  —This,  week  a  L.G.B.  inquiry  will 

be  held  into  an  applical  ion  by  the  i  'ouncil  for  a  loan  of  65,000  to 
carry  out  extensions  to  I  lie  electric  lighting  system  of  the  town 
and  district. 

Ewell. —  PROV.  ORDER. — The  P.O.  has  appointed  a 
Committee  to  interview  the  South  Metropolitan  Electric  Tramways 
and  Lighting  Co.  regarding  its  application  for  a  prov.  order  for  the 
area. 

Gillingham  (Kent).  -The  T.C.  has  entered  into  a  farther 
contract  with  Recess  Screws,  Ltd.,  for  a  supply  of  current  on  the 

basis  rate  of  1 ',d.  per  unit,  subjed  to  ;i  sliding  scale. 

London. — Poplar. — Owing  to  the  growing  difficulty  in 

obtaining  carts,  the  Electricity  Committee  has  decided  to  purchase 
out  of  the  profits  of, the  current  year  a  second  Foden  steam  wagon, 
at  a  cost  of  £711  (Electric  Vehicle  Committee  please  note).  The 
surveyor  of  taxes  made  an  assessment  of  the  electricity  under- 
taking of  £1,201  in  respect  of  excess-profits  tax  for  the  year  ended 
March  :ilst.  1915.  Objection  was  successfully  taken  on  behalf  of 
the  Council  to  the  assessment,  which  has  been  discharged. 

Fulham. — The  Electricity  Committee  reports  that  difficulties 
have  been  experienced  with  the  economisers  at  the  electricity 
works,  due  to  tube  failures  under  pressure,  and  it  is  proposed  to 
work   the  economisers    at    atmospheric    pressure,    inTolving    tin- 
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installation  of  a  centrifugal  pump  to  pass  the  water  through  the 
economises  to  a  galvanised  hot  well.  The  cost  will  be  about  £100, 
and  will  obviate  an  immediate  expenditure  of  some  £2,000  for 
renewals.  The  Committee  has  received  the  certificate  of  the 
Ministry  of  Munitions  in  respect  of  the  borough  electricity  works, 
and  has  adjusted  the  wages  of  the  employes  in  accordance  with  the 
scale  approved  by.  the  Islington  B.C.  in  connection  with  the 
certification  of  its  electricity  undertaking. 

Ii.CC—  The  Finance  Committee  recommends  the  Council's 
sanction  to  the  borrowing  by  the  Woolwich  B.C.  of  £-'.141'  for 
electricity  purposes. 

The  Committee,  with  tile  consent  of  the  Treasury,  has  granted  a 
loan  of  C3. i  to  the  Hackney  B.C.  for  mains  and  switchgear. 

St.  PANCRAS. — The  Electricity  Committee  has  decided  in  favour 
of  an  offer  by  the  Brush  Co.  to  remodel  the  1,000-KW.  Ljuugstrom 
turbine,  which  the  Council  has  had  in  satisfactory  use  for  some 
time  on  hire,  pending  the  installation  of  a  5,000-K.W.  set  of  the 
same  type.  It  is  proposed  to  alter  it  so  that  it  will  develop 
1,500  k\v.  continuously  and  have  an  overload  capacity  of  20  per 
cent,  for  two  hours,  at  a  cost  of  66,500,  less  u  1,500  paid  for  hire. 

A  deputation  of  cinema  proprietors  has  interviewed  the  Com- 
mittee with  a  view  to  obtaining  power  rates  for  projector  use.  At 
present  a  special  flat  rate  of  3d.  per  unit  is  given,  and  the  Com- 
mittee considers  that  such  energy  should  be  charged  for  at  lighting, 
not  power,  rates. 

Manchester. — A  deputation  appointed  to  consider  the 
possibilities  of  increased  street  lighting,  after  visiting  a  number  of 
other  towns,  has  come  to  the  conclusion  that  Manchester  already 
has  a  larger  proportion  of  lamps  lighted  than  the  towns  visited. 

Stafford. — Loan     Sanction. — The  T.C.    has    received 
sanction  to  a  loan  of  .<  1,000  for  the  provision  of  new  cable. 
Stowmarket. — According  to  the  Bury  and  Norwich  Post, 

the  Suffolk  Electric  Supply  and  Power  Co.  does  not  intend  to 
increase  the  price  of  electricity  for  lighting  and  power,  although 
the  six  months'  working.  April  to  September,  showed  a  loss  :  the 
returns  for  the  past  three  months,  however,  are  satisfactory,  and 
there  is  every  prospect  of  this  improvement  continuing.  The 
Summer  Time  Act  accounts  tor  the  adverse  balance  during  the 
spring  and  summer  quarters. 

Tonbridge. — At  a  meeting  of  the  U.D.C.,  strong  objection 

was  taken  to  the  application  of  the  local  gas  company  for  a  prov. 
order  to  supply  gas  for  the  purpose  of  generating  electricity,  in 
rivalry  to  the  Council's  electricity  undertaking.  A  letter  from  the 
manager  of  the  company  expressed  the  opinion  that  they  would  be 
able  to  meet  the  Council  on  the  matter,  and  the  subject  was 
deferred. 

U.S.A. — According  to  the  Electrical   World,  the  Secretary 

of  War,  on  the  ground  that  he  lacks  legal  authority,  has  refused  to 
take  action  in  regard  to  authorising  additional  water  diversion  at 
Niagara,  but    recommends   that    temporary  permits   be   given  to 

generate  more  power,  and  that  this  should  lie  decided  by  Congress. 

Willesden. — Proposed    Extensions. — A    report    from 

the  electrical  engineer  shows  that,  owing  to  the  growth  of  the 
undertaking,  the  demand  leaves  no  margin  of  safety  or  capacity  in 
either  cables  or  machinery,  and  extensions  must  be  made  before 
next  winter.  Application  is  to  be  made  to  the  L.G.B.  to  sanction 
the  borrowing-  of  610,110,  made  up  as  follows  : — New  500-KW. 
rotary  converter  with  transformers,  switchgear,  foundations,  and 
connections  at  Salusbury  Road  and  Acton  Lane  sub-stations. 
63,600;  new  1,000-KW.  cable  from  Taylor's  Lane  to  Acton  Lane 
sub-station,  with  switchgear.  £2,900  ;  new  700:KW.  cable  from 
Taylor's  Lane  to  Anson  Road,  63,350  :  and  other  items.  From 
April  1st  to  December  31st  last,  (il  services  were  laid  at  customers' 
expense,  amounting  to  £486.  Having  considered  a  report  on  nego- 
tiations for  inter-linking  and  inter-working  of  electricity  under- 
takings in  the  metropolitan  area,  and  in  view  of  the  fact  that  the 
agreement  entered  into  by  the  Council  with  the  North  Metro- 
politan Electric  Power  Supply  Co.  expires  on  March  31st.  1918,  the 
electrical  engineer  has  been  authorised  to  make  inquiries  in  con- 
nection with  the  situation. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — Recently  one  person  was  killed  and  20  were 
injured  by  an  electric  car  overturning  at  Burwood.  near  Sydney. 
The  car  carried  40  passengers. 

The  Melbourne  Tramways  and  Omnibus  Co.  has  been  awarded 
6335,000  as  compensation  in  connection  with  the  transfer  of  the 
Melbourne  Tramways  to  the  Tramways  Board. 

Blackburn. — Female    Labour.  —  The  employment   of 

females  by  the  tramway  department  is  said  to  have  proved  a 
pronounced  success  ;  a  corresponding  clerk,  ticket  clerk,  two  girls 
in  the  ticket  stores,  two  inspectors,  five  drivers,  and  about  10 
women  conductors  are  employed,  and  others  are  learning  to  drive 
or  receiving  instruction  as  conductors. 

Bury. — The  Tramways  Committee  has  had  complaints  as 

to  the  car  service,  and  the  manager  explained  that  he  had  great 
difficulty  in  obtaining  materials  for  repairs  and  renewals.  An 
application  lias  been  received  from  the  Tramway  and  Vehicle 
Workers'  Association  for  an  increase  in  the  wages  of  female 
employes,  and  a  Sub-Committee  is  to  meet  a  deputation  from  the 
Association  on  the  matter. 


Continental. — Spain. — It  is  announced  that  the  Spanish 

Minister  of  Public  Works  has  just  approved  a  scheme  submitted  by 
the  city  of  Madrid  for  the  construction  of  a  metropolitan  railway 
according  to  the  designs  prepared  by  D.  M.  Otamendi.  The  pro- 
ject, for  which  a  concession  has  been  granted  for  90  years  without 
any  State  guarantee  or  subsidy,  comprises  four  lines,  which  are  to 
connect  the  capital  with  the  suburbs,  and  run  from  the  north  to  the 
south  and  the  east  to  the  west.  The  lines  are  to  be  of  double 
track  and  for  electric  traction  :  the  first  is  to  be  completed  in  three 
years  and  the  others  in  eight  years  from  the  stipulated  date. 

Italy.--  An  agreement  has  been  come  to  between  the  Italian 
Government  and  the  Rome-Xord  Tramways  Co.  for  the  construction 
and  working  of  an  electric  railway  from  Rome  to  Viterbo.  through 
Civitacastellana. 

Halifax. — A  heavy  motor  wagon  collided  with  a  tramway 
standard,  last  week,  with  such  violence  that  the  arm  carrying  the 
wires  was  smashed  off  entirely,  and  the  live  trolley  wires  fell  over 
a  length  of  road.  A  woman  had  her  legs  entangled,  and  received 
a  shock  from  which  she  did  not  recover  for  several  hours.  The 
driver  of  a  car,  who  was  able  flo  approach  fairly  closely,  warned 
people  of  the  danger,  cut  off  the  current,  and  notified  the  repair 
department.  The  tramway  service  was  suspended  for  several  hours 
during  temporary  repairs. 

Haslingden. — Traffic  Data. — During;  the  nine  months 

ended  December  31st.  the  car-mile  receipts  of  Haslingden  tramways 
averaged  13'71d..  as  compared  with  13'36d.  for  the  same  period  of 
1915,  the  total  receipts  being  £6,559,  as  compared  with  £6,151. 
The  mileage  was  112,553,  as  compared  with  113,611  in  the  nine 
months  ended  December,  1915.  During  the  three  months  of 
October,  November,  and  December,  1916,  the  car-mile  receipts 
averaged  I3'98d.,  as  compared  with  12'32d.  in  the  same  months  of 

1915.  A  reduction  of  car-mileage  occurred,  the  figures  for  1916 
being  35,808  and  those  tor  1915,  37. .Ml. 

Huddersfield. — Wages. — The  Tramways  Committee  has 

granted  an  increase  of  3s.  per  week  in  the  bonus  of  male  employes 
under  the  Union  (excluding  office  staff),  as  from  November  22nd. 

1916,  and  a  bonus  of  Is.  fid.  per  week  to  the  female  employes 
(excluding  office  staff),  from  the  same  date. 

The  Committee  has  decided  to  charge  for  the  carrying  of  parcels 
on  the  cars.  Id.  up  to  5  lb.  ;  2d..  14  lb.  :  3d..  28  lb.  ;  and  that  no 
parcel  above  2S  lb.  be  carried.  It  was  further  resolved  that  no 
parcels  be  carried  after  5  p.m. 

London. — An  unprecedented  stoppage  of  electric  railway 
services  on  London  suburban  routes  took  place  on  Monday  morning, 
when,  owing  to  sleet  having  frozen  on  to  the  conductor  rails,  most 
of  the  exposed  sections  of  such  railways  using  the  third-rail  system 
were  unable  to  run  until  the  ice  was  thawed  or  broken  off.  The 
District.  Metropolitan.  South-Western,  and  North  London  Railways 
were  particularly  affected,  and  in  some  cases  steam  locomotives 
were  requisitioned  to  haul  the  disabled  electrics  home,  and  steam 
trains  ran  a  relief  service.  Attempts  to  scrape  off  the  ice  did  not 
always  succeed,  and  in  some  cases  a  hammer  was  required.  The 
weather  conditions  as  applying  to  electric  railway  working  are 
stated  to  have  been  the  worst  which  have  been  experienced  since 
the  lines  were  electrified. 

Er.CC  The  Highways  Committee  reports  that  for  the  five  weeks 
ended  January  loth  the  total  number  of  passeng-ers  carried  on  the 
Council's  tramways  was  53. Hid. 172.  giving  a  revenue  of  £221.279, 
as  against  54,291,778  and  £228,425  in  the  previous  year;  this 
represents  a  decrease  of  1,131,606  passengers  and  C7.14i;  in  revenue. 
The  total  traffic  receipts  from  April  1st.  1916,  to  January  loth. 
1  *. >  1 7 .  were  £1,951,183,  an  increase  over  the  previous  vear  of 
c.147.109. 

At  the  Tuesday  meeting  of  the  Council,  it  was  stated  that 
there  had  been  50  breakdowns  in  the  tramway  service  between 
January  1st  and  Friday  last.  Mr.  Hume,  the  chairman  of  the  High- 
ways Committee,  in  pointing  out  the  difficulties  which  had  occurred 
owing  to  the  war.  stated  that  they  hoped  by  internal  reorganisation 
to  be  able  to  effect  an  improvement,  and  a  scheme  would  shortly 
be  submitted  which,  though  it  would  involve  some  cost  to  the 
Council,  he  hoped  would  be  supported. 

Stockport. —  Strike.  —  Practically    the    whole    of    the 

employes  on  the  Corporation  tramways  struck  work  on  Saturday 
morning,  and  the  service  was  suspended  during  the  day.  The 
employes  were  included  in  the  recent  award  of  Sir  George  Askwith. 
and  the  fact  that  the  women  workers  were  not  included  in  the 
award  was  one  of  the  causes  of  the  strike.  It  is  contended  that 
they  only  earn  31s. aid.  on  the  full  week,  as  against  £2  by  the  men. 
The  men  also  had  a  grievance  that  a  former  advance  of  jd.  per 
hour  had  been  discontinued,  and  that  by  the  late  cars  being  dis- 
continued, their  wages  will  be  further  reduced.  The  manage- 
ment's reply  is  that  the  late  cars  are  being  taken  off  because  they 
have  been  run  at  a  loss,  and  it  is  contended  that  the  id.  referred 
to  is  included  in  the  war  bonus.  Between  4o0  and  500  employes 
were  concerned. 

As  a  result  of  negotiation,  the  ordinary  car  service  was  resumed 
on  Sunday.  The  men  have  been  given  a  52-hour  week,  and  the 
question  of  the  women's  war  bonus  will  probably  be  considered 
throughout  Lancashire- 
West  Ham.  —  The  tramway  manager  (Mr.  Slatury), 
with  a  view  to  expediting  the  reconstruction  of  cars,  has  suggested 
the  purchase  of  car  bodies  completed  ready  for  mounting,  and 
lenders  for  2U  such  bodies  are  to  be  obtained. 

The  through  service  from  Stratford  to  Chingford  Mount  is  to  be 
discontinued,  and  a  service  between  Baker's  Arms  and  the  Docks, 
rid  Stratford,  instituted. 
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TELEGRAPH  and  TELEPHONE  NOTES. 


Cable  Rates  to  the  Dominions. — It   is  rumoured  that 

the  Report  of  the  Dominions  Royal  Commission,  which  will  shortly 
be  issued,  will  contain  recommendations  for  drastic  changes  in 
connection  with  the  charges  for  telegrams  to  the  British 
Dominions. 

G.W.    Railway. — Included  in  the  work   of   the    Signal 

Department  of  the  Great  Western  Railway  during  the  past  year 
was  the  laying'  of  5J  miles  of  air-space  core  telegraph  cable  :  in 
1915  <>'  miles  were  laid. 

High-Speed  Telegraphy. — The  Committee  appointed  by 

the  Postmaster-General  at  the  end  of  1913  to  examine  the  various 
systems  of  high-speed  telegraphy  has  just  issued  its  report.  The 
main  conclusions  arrived  at  are  :  That  systems  on  the  multiples 
principle  are  definitely  superior  to  the  automatic  high-speed  systems 
on  the  large  majority  of  main  circuits  for  ordinary  inland  commer- 
cial telegraph  work ;  the  extension  of  systematic  Wheatstone 
working  should  be  discontinued ;  the  Western  Electric  having 
yielded  the  best  results,  seven  or  eight  quadruple  duplex  installa- 
tions should  be  ordered  ;  the  five-unit  alphabet  as  a  code  for 
printing  telegraphy  is  better  than  the  Morse  code,  leaving-  out  of 
account  news  traffic  and  submarine  cable  communications. — Daily 
Xews.  ' 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Sydney — Feb.    19th.     Municipal  Council. 

Meters,  maximum-demand  indicators,  feeder  regulators.  Specifica- 
tion from  E.L.  Department,  Town  Hall. 

March  5th.  Council.  One  7.500-K.V.A.  turbo-alternator.  See 
"  Official  Notices  "  January  oth. 

Adelaide. — March  28th.  P.M.G.'s  Department.  Telephones, 
telephone  parts,  line  and  battery  material.  &c.  Shedules  444  to  (53. 
—Australian  Mining  Standard. 

Melbourne.  —  March  21st.  Victorian  Railways.  Half-watt 
lamps  and  lanterns — Australian  Mining  Standard. 

Banbridge. — February  3rd.      Urban    Council.      Public 

lighting  of  the  district  with  gas  or  electricity. 

Bedford.  —  Electricity  Department.  Extensions,  coin- 
prising  buildings,  boiler-house  plant,  turbo-generator,  steam  and 
water  auxiliaries,  switchgear.  &c.  See  "  Official  Notices  "  January 
19th. 

Cheltenham.  —  February  14th.  Corporation.  Twelve 
months'  supply  of  electric  light  fittings.  Mr.  J.  S.  Pickering. 
Borough  Engineer. 

Halifax. — February  12th.  Corporation  Tramways  Com- 
mittee. Stores  and  materials,  including  lighting  materials,  wheel 
brake  blocks,  trolley  and  overhead  line  materials,  ic,  for  twelve 
months.     Tenders  to  Tramway  Engineer, 

Keighley. — February  24th.  Keighley  and  Bingley  Joint 
Hospital  Board.  Electrical  work  at  the  Morton  Banks  Sanatorium 
Mr.  J.  N.  Clarkson,  Clerk,  40,  North  Street. 

London.  —  Battersea.  —  February    6th.       Electricity 

Department.  Oils,  engine-room  stores,  meters,  joint  boxes,  fto. 
See  "  Official  Notices"  January  19th. 

Bermondsev.— February  22nd.  B.  of  G.  Three,  six  and  twelve 
months'  supply  of  electric  lamps.  Mr.  E.  Pitts  Fenton.  Clerk.  283 
Tooley  Street.  S.E. 

Manchester.  —  February  2nd.  Electricity  Committee. 
Cooling  towers.     See  "Official  Notices"  January  19th. 

February  13th.  Corporation  Tramway.-  Committee.  Stores.  See 
"  Official  Notices"  to-day. 

Middlesbrough.  —  February  1st.  Corporation.  Twelve 
months'  supply  of  electric  lamps.  Mr.  S.  E.  Burgess.  Borough 
Engineer. 

Portsmouth.  —  February    6th.      Tramways    Committee. 

Six  months'  supply  of  stores,  including  several  electrical  items. 
See  "Official  Notices"  to-day. 

New    Maiden.  —  January    :11st.      Maiden    and    Coombe 

U.D.C.  Installation  of  fire-alarm  system.  Particulars  from  the 
Council's  Engineer. 

South  Africa. — Durban.— February  12th.     Six  four-ton 

electric  travelling  portable  jib-cranes  for  the  harbour.* 

March  Sth.  Department  of  Post  and  Telegraphs.  Installation 
of  an  automatic  telephone  exchange  at  Pieterrnaritzbure-.  See 
"  Official  Notices  "  January  19th. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Department  in  London. 


CLOSED. 

Government  Contracts. — Fist   of  new   contracts  placed 

during  December,  1916  : — 

War  Office. 
Distributing  boards.— Dorman  ft  Smith,  Ltd. 
Ebonite  rod  and  sheet.— British  Ebonite  Co.,  Ltd. 
Motor-driven    fans    and    accessories.— J.   Keith   &   Blackman    Co.,   Ltd. ; 

Sturtevant  Engineering  Co.,  Ltd. 
Electric  light  fittings.—  Barton  &  Sons,  Ltd. ;  Cable  Accessories  Co.,  Ltd. ; 

Electrical  Conduits.  Ltd. ;  Eureka  Conduits  &  Fittings  Co.  ;  General 

Electric  Co.,  Ltd. ;  Ingram  &  Kemp,  Ltd. ;  Nettlefold  &  Sons,  Ltd. ; 

Oriental  Tube  Co.,  Ltd.  ;  Perfecta  Seamless  Steel  Tube  &  Conduit  Co., 

Ltd. ;  Rainsford  &  Lynes,  Ltd. ;  G.  Roe  &  Sons  ;  T.  Saveker  ;  Simplex 

Conduits,  Ltd.;  C.  J.  Thursfield  ft  Co.,  Ltd.;  Veritvs,  Ltd.;  Walsall 

Hardware  Mfg.  Co. ;  Ward  &  GoJdstone. 
Generating  sets.— Aster  Engineering  Co.,  Ltd. ;  Austin  Motor  Co.  (19111, 

Ltd.  ;  A.  Lyon  ft  Wrench. 
Switchboards  and  dynamos. — Dorman  &  Smith,  Ltd. ;  Lancashire  Dynamo 

and  Motor  Co.,  Ltd. 
Switches.— Spemn  &  Co.,  Ltd. ;  J.  H.  Tucker  &  Co. 
Electric  wire.— British  Insulated  A  Helsby  Cables,  Ltd.  ;  Calender's  Cable 

and  Construction  Co.,    Ltd. ;   I.  Frankenburg  &  Sons,  Ltd.  ;  Fuller's 

Wire  ft  Cahlc  Co.,  Ltd. ;  W.  T.  Glover  &  Co.,  Ltd. ;  A.  Green,  Ltd.  ; 

W.T.Henley's  Telegraph  Works  Co.,  Ltd.;  Hooper's  Telegraph  and 

India-Rubber    Works,    Ltd. ;    Liverpool    Electric    Cable    Co.,    Ltd. ; 

Midland  Electric  Wire  Co.,  Ltd. 
Works  services.— Electric   lighting  at   Lympne  :  H.  J.  Cash  &  Co.,  Ltd. 

Electric  lighting  at  Thetford  :  Tredegars,  Ltd.    Electric  lighting  at 

Turnhouse  :  Allan,  Arthur  A  Ure. 

India  Office  Store  Department. 
Transmitters.— Siemens  Bros.  &  Co.,  Ltd. 
Post  Office. 
Repairing  wire  apparatus.— Wynn,  Timmins  &  Co.,  Ltd. 
Telegraph  apparatus.— I.R.,  G.P.  &  Telegraph  Works  Co.,  Ltd. 
Telephone  apparatus.— British  L.  M.  Ericsson  Mfg.  Co.,  Ltd. ;  Peel-Conner 

Telephone  Works,  Ltd. 
Tubular  telegraph-pole  arms.— Bullers,  Ltd. 

Submarine  cable. — Telegraph  Construction  \-  Maintenance  Co.,  Ltd. 
Telegraph    cable.— Henley's  Telegraph  Works  Co.,   Ltd.  ;    Johnson  and 

Phillips,  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd. 
Loading  coils.— Western  Electric  Co.,  Ltd. 

Galvanometers.— Edison  Swan  Electric  Co.,  Ltd.  ;  W.  G.  I've  i  Co. 
Plates  for  stay-rods.— Bayliss,  Jones  &  Bayliss. 
Cable  distribution  plugs.— B.I.  &  Helsby  Cables,  Ltd. 
Stay-rods. — Bayliss,  Jones  &  Bayliss,  Ltd. 
Suspenders  for  cable. —P.  Huntingdon  &  Co. 
Bronze  wire.— T.  Bolton  &  Sons,  Ltd. ;  P.  Smith  4  Co.  (incorporated  in  the 

London  Electric  Wire  Co.  A  Smiths.  Ltd.i. 
Copper  wire. — B.I.  &  Helsby  Cables,  Ltd. 

Ireland. — Newcastle  West.  —  The   Newcastle  West 

Commissioners  have  decided  to  accept  the  tender  of  Mr.  Wm. 
Phelan.  managing  director  of  Newcastle  West  Electric  Light  Co.. 
for  lighting  the  town. — Freeman's  Journal. 

London. — L.C.C. — The  Highways  Committee  has  received 

the  following  tenders  for  alterations  and  additions  to   switchgear 

in  connection  with  the  third  new  turbo-generator  to  be  installed  at 

Greenwich  generating  station  : — 

Ferguson,  Pailin  &  Co.,  Ltd (accepted i    £2,444 

British  Westinghouse  E.  i  M.  Co.,  Ltd .">,25fi 

British  Thomson-Houston  Co.,  Ltd 5,519 

For  additional  steam,  exhaust  and  condensing  water  piping,  ic. 

required  in  connection  with  the  new  turbo-generator  : — 

Brigbtside  Foundry  &  Eng.  Co..  Ltd ±"5,527 

Babcock  &  Wilcox,  Ltd.  ..        ..  (incomplete)      5.943 

J.  Spencer,  Ltd 7,055 

The  tender  of  the  Brightside  Foundry  &  Engineering  Co..  Ltd.. 

has  been   accepted,  plus   £140   for  thicker  plates   for  the  large 

circulating  water  pipes,  and  £235  for  steam  pipes  with  riveted 

flanges  and  for  valves  of  a  type  different  from  the  type  originally 

specified. . 

Mechanical    stokers    for    four    water-tube    Stirling   boilers    at 

Greenwich  generating  station,  to  render  them  suitable  for  burning 

coke  or  low-grade  coal  : — 


The  Stores  and  Contracts  Committee  has  accepted  the  following 
tenders  during  the  three  months  ended  December  31st.  1916  : — 

Electric  insulating  material.  Schedule  No.  15  (40  firms  invited  to  tender). — 
L.  Andrew  ft  Co.  litems  2  and  9l ;  R.  W.  Blackwell  i  Co.,  Ltd.  litems 
1,6  and  7);  G.  Hattersley  &  Sons  litem  10)  ;  Hooper's  Telegraph  and 
India-Rubber  Works.   Ltd.   litem  Si  ;  G.  MacLellan  &  Co.   litem  3) ; 
Siemens  Bros.  &  Co.,  Ltd.  litems  4  and  5). 
Electric  lamps.  Schedule  No.  17  (15  firms  invited  to  tender). — Maxim  Lamp 
Works,  Ltd.  (items  1  to  7) ;  Pope's  Electric  Lamp  Co.,  Ltd.  (items  8  to 
27),  estimated  value  ±2,472  (metallic-filament  lamps  with  filaments  cf 
drawn  wire  in  one  continuous  length);  Cryselco,  Ltd.  (items 8 to 271 
(metallic-filament  lamps  with  filament  not  of  drawn  wire),  estimated 
value  ±2,538. 
Electric  lamps.  Schedule  No.  17  D  (11  firms  invited   to  tender). — Maxim 
Lamp  Works,  Ltd.  (item  2),  estimated  value  ±3,437. 
The  Committee  calls  attention  to  the  fact  that  of  the  eight  firms 
who  submitted  tenders  for  electric  traction  lamps,  seven  quoted 
the  same  price  and  discount. 

The  Stores  and  Contracts  Committee  has  arranged  for  the  supply 
from  various  firms  during  the  year  1917  of  electric  fittings  and 
engine  packings  subject  to  current  discount  rates  on  catalogue 
prices,  and  for  the  supply  of  wrought-iron  tubing  until  February 
10th,  1917.  at  discounts  off  the  standard  list. 

Board  of  Trade. — The  Board  of  Trade  has  placed  with  Messrs. 
W.  ( I.  Tackley  \  Co..  Ltd..  of  West  Kensington,  the  contract  for  the 
entire  installation  of  electric  lighting  for  the  British  Industries 
Fair,  which  opens  next  month.  The  contract  includes,  for  the 
stands  for  the  two  buildings — the  Victoria  and  Albert  Museum 
and  the  Imperial  Institute — between  2, nun  and  3,000  lights  (26  and 
32  C.P.y  Supply  is  obtained  from  separate  mains  taken  into  both 
buildings  by  the  Office  of  Works,  and  aerial  wires  arc  carried  well 
over  the  top  of  the  stands.  The  work  is  well  in  hand  already. 
Messrs.  Tackley  will  have  a  stand  at  the  Fair. 

Rawtenstall. — The  tender  of  Messrs.  Jones  Bros.,  of 
Manchester,  has  been  accepted  for  the  lighting  by  elec  ty  of  a 
portion  of  Bury  Road. 


102 


THE    ELECTEICAL    REVIEW,    [Vol.  so.  No.  2,044,  janoaby  26, 1917. 


FORTHCOMING     EVENTS. 


Physical   Society   of   London.— Friday,  January  26th.     At  5  p.m.     At  the 

Imperial  College  of  Science  and  Technology,    South    Kensington,  S.W. 

General  meeting. 
Institution    of    Electrical    Engineers    (Manchester    Local    Section).— 

Tuesday,  January  30th.    At  7.30p.m.    At  the  Engineers' Club.    Paper  on 

"  Fuel  Economy,"  by  Mr.  J.  Drummond  Paton  and  Mr.  J.  Frith. 
Boy»l    Society    of    Arts.— Tuesday,   January  30th.     At  4.30  p.m.     At  John 

street.  Adelphi.  W.C.     Lecture  on  "Imperial  Industries  After  the  War," 

by  Mr.  (>.  C.  Beale. 
Chemical  Society.— Thursday,  February  1st.    At  8  p.m.    At  Burlington  House, 

Piccadilly,  W.    Ordinary  scientific  meeting. 
Royal  Institution  of  Great  Britain-  Thursday,  February  1st.    At  3  p. 

At   Albemarle  street,  Piccadilly.  W.     Lecture  on   "The  Mechanism 

Chemical  Change,"  by  Prof.  F.  G.  Donnan,  F.R.s. 

Friday,  February  2nd.    At  5.30 p.m.    At  Albemarle  Street,  W.     Lectin 

on  "  The  Supply  of  Gaseous  Energy."  by  Br.  C.  Carpenter. 


of 


NOTES. 


Electrical    Steel  in  France. — It  is  announced  that  the 

Societe  Paul  Girod.  which  utilises  the  water  power  in  the  valley  of 
the  Arly  at  TJgine.  has  brought  into  operation  a  new  electric  steel 
furnace  of  10  tons  capacity.  This  will  enable  the  production  of 
electric  steel  to  be  increased  to  150  tons  per  day. 

Trade  with  Russia. — An  important  scheme  for  the  pro- 
motion of  closer  commercial  and  educational  relatione  between 
Glasgow  and  Russia  was  inaugurated  at  a  public  meeting  in 
Glasgow,  last  week,  convened  by  the  Lord  Provost.  It  was 
explained  that  Mr.  William  Weir.  Director  of  Munitions  for 
Scotland,  had  endowed  for  five  years  a  lectureship  in  Russian  at 
Glasgow  University,  and  that  Messrs.  Brown  and  Messrs.  Denny, 
shipbuilders,  had  promised  a  sum  for  five  years  for  a  Russian 
travelling'  scholarship.  The  Lord  Provost  appealed  for  £50,000. 
A  tine  response  resulted. — Daily  Telegraph. 

Self-contained  Turbo  Sets. — In  our  issue  of  November 

24th  last,  in  discussing  Bome  aspects  of  power-station  design,  we 
referred  to  the  apparent  desirability  of  revising  our  ideas  of  engine- 
house  design,  in  view  of  the  evolution  of  types  of  generating  plant 
which  differ  so  essentially  in  constructional  and  operating  charac- 
teristics from  the  plant  types  of  the  past.  In  the  old  days  the 
bulk  of  the  running  plant  demanding  supervision  was  above  the 


Self-Contained  Tukbo-Condenseb  Set. 

engine-room  floor  ;  nowadays  the  plant  in  the  basement  requires 
the  most  attention,  the  condensing  plant  being  all-essential  to 
efficient  operat  ion . 

It  was  suggested  that,  in  view  of  tendencies  in  plant  design,  the 
most  efficient  arrangement  would  be  to  make  the  present  base- 
ment floor  the  starting  point  for  engine-room  structures  and  to 
develop  self-contained  turbo-condenser  plant,  which,  in  addition 
to  involving  less  costly  buildings,  would  facilitate  supervision  of 
the  running  of  the  whole  plant.  Our  view  shows  a  turbine  set  of 
this  type  in  a  Continental  power  station. 

Cable    Makers'    Association. — We   are   notified  by  the 

secretary  of  the  Cable  Makers'  Association  that  they  have  left 
No.  tit.  Victoria  Street,  Westminster,  S.W..  and  taken  new  offices 
at  Sardinia  House.  Sardinia  Street.  Kingsway,  London.  W.C,  to 
which  address  jn  future  all  communications  should  be  sent. 


Electric   Starting    Sets   on    Motor   Cars.— One  of  the 

mosl  noteworthy  differences  between  American  and  British  motor- 
car construction  is  the  way  in  which  electric  engine-starting 
devices  have  been  adopted  as  a  standard  fitting  on  the  cars  turned 
out  on  the  other  side  of  the  Atlantic.  While  in  this  country  but 
few  car  manufacturers  have  adopted  such  installations  as  standard. 
We  note  from  a  list  of  181  different  models  of  cars  published 
lately  in  an  American  contemporary  that  no  fewer  than  177 — that 
is.  all  but  four -are  provided  with  an  electric  engine  starter. 

L.C.C. — The  Finance  Committee  reports  to  the  Council 

that  it  has  decided  that,  until  further  order,  the  rate  of  interest  to 
be  charged  by  the  Council  for  loans  to  local  authorities  shall  be 
5£  per  cent . 

The  Stores  and  Contracts  Committee  reports  having  made 
inquiries  with  regard  to  a  number  of  firms  who  were  suspected  to 
be  controlled  wholly  or  largely  by  enemy  aliens,  and.  as  a  result, 
lias  removed  the  names  of  three  firms  from  the  Council's  lists  of 
firms  to  be  invited  to  tender  for  the  supply  of  stores.  &c. 

A  Vital  British  Industry.— The  perfection  of  the  high- 
speed internal-combustion  engine,  which  began  with  the  intro- 
duction of  the  motor-car  21  years  ago.  has  re-modelled  our  methods 
of  traction,  and,  at  the  same  time,  created  a  vast  industry,  with  a 
large  number  of  contributory  trades  more  or  less  dependent  on  it. 
Among  the  most  important  of  these  may  be  classed  the  manu- 
facture of  magnetos.  When  war  broke  out  there  was  only  one 
British  firm  making  magnetos,  its  output  being  under  a  100  a 
week.  Practically  every  magneto  which  went  on  to  the  motor 
vehicles,  motor  boats,  and  aircraft  of  Great  Britain  came  from 
enemy  Germany  or  from  America.  Till  August.  1914.  we  had  been 
content  to  go  abroad  for  nearly  all  our  magneto-. 

But  in  a  few  short  months  British  manufacturers  got  steadily  to 
work.  Some  of  the  best  scientific  brains  in  this  country  were 
enlisted.  New  and  special  steels  and  other  materials  were  evolved. 
To-day  there  are  some  12  or  more  British  firms  making  magnetos. 
Their  entire  outputs,  reaching  a  total  to  date  of  over  165,000 
magnetos,  have  been  made  for  war  purposes,  and  are  used  on 
aeroplanes,  seaplanes,  airships,  motor  lorries,  motor  ambulances, 
motor  cycles,  "tanks."  big  gun  tractors,  motor  boats,  wireless  sets. 
searchlight  sets,  lighting  sets.  ,*cc.  In  fact,  it  may  be  said  that  the 
war  i-  being  conducted  on  British-made  magnetos. 

After  t lie  war  the  resources  of  the  British  magneto  manufacturers 
will  be  at  the  disposal  of  the  British  public.  There  will  !>e  no  need 
to  buy  enemy  or  other  foreign  magnetos. 

Lighting    Restrictions    in    France.— As  was  mentioned 

in  a  previous  issue,  the  French  Government  has  published  decrees 
for  the  purpose  of  bringing  about  a  reduction  in  the  consumption 
of  gas  and  electricity  for  lighting.  In  the 
first  place.  Article  1  of  the  decree  of  November 
21st.  1916,  provides  that  no  new  contract  may 
be  entered  into  or  an  increase  made  in  any 
existing  contract  without  the  authority  of  the 
Ministry  of  War  in  the  case  of  all  distributing 
networks  which  supply  either  State  establish- 
ments or  private  establishments  and  works 
which  are  occupied  on  work  for  the  national 
defence."  The  decree  was  brought  into  force  on 
December  19th,  when  the  electricity  supply 
undertakings  concerned  were  specified  as  com- 
prising i  1  >  all  those  for  the  sale  or  distribution 
of  energy  whose  generating  stations  have  a 
total  power  installed  which  is  equal  to  or 
greater  than  500  kiv..  aud  (2)  the  companies 
which  purchase  from  generating  undertakings 
which  are  subject  to  the  regulations  of  the 
decree,  the  whole  or  a  portion  of  the  energy 
which  they  resell.  Lighting  applications  for 
less  than  5  hectowatts,  and  those  for  power  for 
less  than  1  KW., however,  can  be  satisfied  bj  tie 
companies  in  question  without  the  advice  of 
the  military  authority' 

A   further  decree  has  been  promulgated  by 
the  Ministry  for  the  Interior  in  regard  to  the 
consumption  of  eneigy  by'lighting  customers. 
According  to  this  measure  th°  maximum  con- 
sumption of  each  user  ha-  been  fixed  on  the 
basis  of  the  actual  consumption  either  in  1913 
or    1915,    but    the    total    consumption    cannot 
exceed  80  per  cent,  of  the   basis  consumption. 
The  latter  was  modified  at  the  end  of  Decem- 
ber,  so  that  the   permissive  maximum   daily 
consumption  per  person  residing  with  the  con- 
sumer   is  now  3$  hectowatts   for  a  consumer  who   formerly  used 
5  hectowatts:  4   hectowatts  as  compared  with   7   hectowatts   pre- 
viously. 4  J   hectowatts  as   against  9  hectowatts,  and  .">  hectowatts 
as  contrasted  with  11  hectowatts  formerly.     In  those  cases  where 
the  consumption  was  over  11  hectowatts  the  daily  consumption 
has  been  fixed  at  5  hectowatts,  plus  one-sixth  of  the  proportion 
of  the  basis  consumption  higher  than  11  hectowatts.     A  variation 
of  10  per  cent,  is  allowed. 

Inventions  for  the  Admiralty. — The  Admiralty  has 
issued  a  notice  reminding  the  public  that  correspondence  on  naval 
matters  should  not  be  addressed  direct  to  individual  members  of 
the  Board  of  Admiralty,  but  in  the  case  of  inventions  to  the  Secre- 
tary. Board  of  Invention  and  Research.  Victory  House.  Cockspur 
Street.  S.W..  and.  in  all  other  cases,  to  the  Secretary  of  the 
\dmiraltv. 
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Metropolitan     Association      of     Electric      Tramway 

Managers. — A  meeting'  of  the  members  of  this  Association  was 
held  at  the  Municipal  and  County  Club,  Whitehall  Court,  White- 
hall. 8. W..  on  Friday,  the  19th  inst.,  when  there  were  present:  — 
Messrs.  Fllmann  (East  Ham"),  chairman,  Hammond  (M.E.T. ).  vice- 
chairman,  Bruce  (L.C.C.),  Schofield  (Leyton),  Harvey  (Hford), 
Slattery  (West  Ham).  Mason  (South  Met.).  Macfcinnon  (London 
United),  and  Goodyer  (Croydon),  hon.  sec.  Letters  notifying  in- 
ability to  attend  were  received  from  Messrs.  Stokes  (Bexley  Heath  I, 
Williams  (Erith).  and  Murray  (Walthamstowi.  Various  matters  of 
interest  were  discussed. 

"Sterling"    British"    Products. — While    the    Sterling 

Telephone  and  Electric  Co..  Ltd..  has  been  busily  engaged  almost 
from  the  commencement  of  the  war  on  work  of  national  import- 
ance, the  fact  that  until  recently  it  had  not  been  able  to  shake  off 
w holly  the  trammels  of  its  earlier  associations  no  doubt  detracted 
somewhat  from  the  satisfaction  of  the  management  and  staff. 
Hence,  we  suppose,  it  was  felt  that  the  purchase  of  all  the  enemy 
shares  from  the  Public  Trustee  by  Sir  John  Bethell  and  his  friends, 
announced  in  our  last  issue,  and  the  changes  in  the  directorate, 
called  for  a  special  celebration,  which,  in  accordance  with  British 
custom,  took  the  form  of  a  dinner,  at  which  the  staff  and  a  few 
friends  were  the  guests,  about  12U  in  all,  of  the  chairman  and 
directors  of  the  company.  Sir. John  Bethell,  Bart..  M.P..  presided, 
and  was  supported  bv  Mr.  Guy  Burney  (managing  director)  and 
Mrs.  Burney.  Sir  Thos.  Bethell.  Mr.  C,  S.  Syrett,  and  Mr.  L.  A. 
McGeoch. 

After  the  loyal  toast  had  been  duly  honoured,  and  the  chairman 
had  proposed'"  H.M.  Forces,"  Mr.  Burney  proposed  "  The  Staff." 
expressing  his  cordial  appreciation  of  the  magnificent  work  they 
had  accomplished  since  the  outbreak  of  war:  before  that  event 
the  company  employed  in  all  300  persons — now.  at  Dagenham 
alone,  their  workpeople  numbered  over  1,400.  He  made  special 
mention  of  the  services  of  Mr.  Sherwood,  his  right-hand  man  from 
the  bsginning-,  1(3  years  ago  :  Mr.  Bell,  with  a  record  of  14  years 
of  invention  in  telephone  and  signalling  systems  :  and  several 
other  members  of  the  staff,  including  ladies,  who  had 
been  with  the  firm  for  8  to  16  years.  Many  of  their 
former  colleagues  were  serving  with  the  Forces  — all  by  choice  and 
not  under  compulsion — and  happily  there  had  not  been  one  fatal 
casualty  among  them  ;  their  positions  were  kept  open,  and  they 
would  be  welcomed  on  their  return.  He  wished  for  closer  contact 
between  the  staff  and  the  workpeople,  and  to  that  end  hoped  soon 
to  erect  a  club  house  near  the  works,  on  a  site  of  5i  acres,  the 
whole  of  which  would  be  available  for  recreation.  Mr.  Burney 
concluded  by  urging  his  hearers  to  be  provident  while  they  were 
prosperous,  for,  while  he  had  every  confidence  in  the  future  of  the 
company,  there  might  be  a  period  of  reaction  for  which  they  should 
provide  in  time. 

In  reply,  Mr.  Sherwood  referred  to  the  strong  support  and 
encouragement  received  from  Mr.  Burney  by  the  staff,  who  had  all 
worked  together  with  the  greatest  goodwill,  and  Mr.  Janes  pointed 
out  that  their  success  was  largely  due  to  Mr.  Burney's  gigantic 
efforts  to  secure  contracts  and  machinery. 

Proposing  "The  Directors."  Mr.  Bell  referred  to  their  exc?llent 
qualifications  for  their  office,  and  said  they  were  a  board  that  any 
body  of  men  should  be  proud  to  serve.  Mr.  McGeoch;  in  reply, 
mentioned  that  he  had  for  17  years  been  associated  with  Mr. 
Burney.  and  endorsed  a  remark  of  Mr.  Bell's  that  good  material 
and  the  best  workmanship  should  be  the  hall-mark  of  British 
manufactures  in  the  trying  times  to  come.  Mr.  "W.  J.  Hammond 
proposed  "The  Ladies."  and  Mrs.  Parrett,  the  supervisor  of 
the  welfare  department,  responded  in  an  excellent  speech, 
in  the  course  of  which  she  paid  a  tribute  to  Mrs.  Burney  as  a  real 
true  friend  to  all  the  women  workers. 

In  proposing  the  health  of  the  managing  director.  Mr.  F.  S. 
Hooker  dwelt  on  the  indomitable  courage  and  energy  with  which 
Mr.  Burney  had  overcome  innumerable  difficulties,  and  bad 
brought  the  company  into  its  present  strong  position  :  his  relations 
with  the  staff  had  been  most  cordial,  and  as  a  token  of  their  appre- 
ciation of  the  way  in  which  he  had  governed  them,  they  wished 
to  present  him  with  a  Cromwellian  clock  and  an  illuminated 
address.  The  toast  was  accorded  musical  honours,  and  Mr.  Burney 
expressed  his  heartfelt  thanks  for  these  marks  of  their  esteem, 
with  which  he  was  highly  gratified.  Afterwards  reviewing  the 
history  of  the  company  from  its  earliest  days,  he  described  how  in 
1902  he  had  placed  on  the  market  the  first  successful  multiple- 
lever  automatic  interphone,  of  which  enormous  numbers  had  been 
sold.  The  Dagenham  works  were  started  in  1910.  the  whole  of  the 
staff  being  British  from  the  commencement  :  they  were  getting  mi 
nicely  until  the  outbreak  of  war  put  an  end  to  their  industrial 
activities.  However,  large  contracts  were  obtained,  which  had 
amply  compensated  for  the  diminution  of  their  ordinary  business. 

Mr.  Burney  then  proposed  "  The  Visitors."  coupling  with  the 
toast  the  name  of  his  first  customer.  Alderman  Duncan  Watson, 
who,  in  reply,  expressed  his  continued  satisfaction,  over  a  period 
of  17  years,  with  the  company's  products:  he  regarded  the 
example  of  the  Sterling  Co.  as  one  that  should  be  copied  by  ever} 
firm  in  the  country.  Mr.  S.  E.  Worley,  proposing  "Prosperity  to 
the  Firm."  expressed  his  admiration  of  the  organisation  of  the 
company's  works  and  of  the  care  displayed  for  the  comfort  and 
happiness  of  the  employes,  and  Sir  John  Bethell.  in  reply,  stated 
that  the  establishment  was  the  best  organised  of  all  that  he  had 
inspected  :  only  housing  accommodation  was  lacking,  and  that 
problem  would  have  to  be  solved  in  the  near  future.  Tie  pro- 
ceedings were  enlivened  by  mes  .-ellent  programme  of  music. 
&C  In  spite  of  the  restrictions  imposed  by  war  conditions,  the 
occasion  was  a  marked  success  in  every  way.  and  made  an  admirable 
start  for  the  new  regime. 


Institution    and    Lecture    Notes.     Belfast    Engineers' 

Association.  -On  Friday  evening  last,  a  paper  by  Mr.  C.  G 
entitled  "  Electric  L  read  by  Mr. 

P.H.Steven-.  The  paper  dealt  largely  with  the  mechanii 
of  the  subject.  Re  marine  lifts,  the  author  -aid  that  all  the 
features  of  land  lifts  must  be  repeated,  with  additions.  The 
pitching  and  rolling  of  a  ship  would  demand  stronger  fixings  fir 
the  winding  engine,  and  this  was  still  more  true  of  all  portion-  at 
the  head  of  the  lift  well.  The  guide-,  in  a  cross  sea,  with  ii- 
and  balance-weight  trying-  to  swing  as  pendulums,  would  be 
subjected  to  serious  cross  stresses,  and  must  nut  only  be 
sutler  iii  action,  but  more  firmly  secured.  Yet  it  must  be 
remembered  that  no  -hip  was  absolutely  rigid  in  heavy  seas,  and  if 
no  flexibility  in  fixing  was  provided,  something  must  go.  The 
swinging'  control  cables  below  the  cage  w  -re  generally  vo 
nuisance,  bm  the  only  alternatives  were  bare  live  conductors,  as  in  a 
crane,  or  a  weighted  and  guided  pulley  running  in  the  bight  id  the 
bundle  of  cable-.  The  first  was  clearly  out  of  the  question,  and  the 
-  -  jond  broke  up  the  cables  and  set  up  dangerous  short  circuits. 
But  if  the  fittings  inside  the  well  were  so  formed  that  the  free- 
swinging  bight  could  not  catch  beneath  them  when  rising,  there  need 
be  no  trouble.  All  switches  should  be  mad-  hose-proof,  and  the 
motor  and  controller  should  be  housed  on  a  lower  deck  and 
propsrly  protected  from  sea  wash.  The  brake  should  be  molified 
so  that  when  free  for  running,  with  the  ship  rolling,  the  chocks 
should  not  be  able  to  hammer  the  wheel. 

Association  of  Mining  Electrical  Engineers.— At  a  meeting  of 
the  West  of  Scotland  Branch,  in  Glasgow,  on  the  20th  inst..  Mr. 
H.  A.  M'Gubbie,  convener  of  the  Bell  Signalling  Committee,  intro- 
duced a  demonstration  with  mining  signals  and  bells  to  comply 
with  the  new  regulations  set  up  by  the  Home  Office.  Various 
systems  of  sparkless  signalling  for  underground  use  were  tested 
and  exp'ained,  including  the  Davis-Macdonald  solenoid  bell 
arrangement,  a  device  fitted  by  the  Sterling  Telephone  Co..  the 
Davis-Railing  patent  relay,  which  has  been  introduced  by  the 
General  Electric  Co..  the  "Wigan"  bell  and  relay  supplied  by 
Messrs.  Heyes  ..v.  Co..  and  Prof.  Thornton's  device  for  testing  the 
efficiency  of  existing  bells  and  relays.  At  an  interval  in  the  pro- 
ceedings, a  paper  on  "Modern  Switch  and  Fuse  Gear  "was  read 
by  Mr.  Alex.  M'Phail  (Kilmarnock). 

Electric  Power  and  the  Output  of  Boots. — At  North- 
ampton Tribunal,  on  Tuesday,  the  Xorthampton  Electric  Light  and 
Power  Co..  Ltd..  appealed  for  the  exemption  of  Alfred  Hutching'--, 
aged  29  (married),  an  electrician,  wireman.  and  motor  inspector, 
passed  for  Class  Bl.aud  William  Trusler,  39  (married),  general 
labourer,  passed  for  Class  A.  A  representative  of  the  firm  said  the 
labourer  was  employed  on  the  work  of  the  new  generating  station. 
which  was  urgently  required  for  the  production  of  electricity  for 
industrial  purposes.  The  work  was  certified  Class  A.  and  was  being 
carried  out  with  the  sanction  of  the  Government.  The  Chairman  : 
So  far  as  the  demand  for  current  for  industrial  purposes  goes,  that 
will  g-o  down  a  great  deal  owing  to  men  being  taken  from  the  boot 
factories.  The  Representative  :  It  is  not  making  any  difference  to 
■  our  output,  which  is  going  up.  Is  not  the  tendency  rather  to 
replace  men  by  machines,  and  so  increase  the  demand  for  power.' 
Mr.  Gribble  (a  member  of  the  Tribunal)  :  That  is  certainly  the 
logical  conclusion.  The  Tribunal  gave  three  months'  exemption, 
with  V.T.C.  conditions  in  each  case,  and  the  military  representative 
said  he  would  have  to  appeal  from  the  decision  so  tar  as  it  con- 
cerned Hutchings. 

New  American  Electric  Passenger  Car. — The  Milburn 

Wagon  Co..  of  Toledo.  Ohio,  has  introduced  a  new  type  of  town 
passenger  "electric."  which  appears  to  mark  a  considerable  advance 
in  this  type  of  vehicle.  The  ear  seats  four  passengers  in  the 
enclosed  body,  and  another  one  with  the  driver  on  the  driver's  seat. 
It  has  a  wheel  base  of  105  in.,  and  total  length  of  146  in.:  it  i~ 
equipped  with  a  G.E.  motor  and  controller,  and  wire  wheels  with 
l-in.  tire-.  The  car  speed  is  from  I)  to  25  miles  an  hour,  and  the 
travelling  radius  is  60  to  so  miles  with  lead  batteries  (Philadelphia), 
or  7o  to  90  miles  on  Edison  batteries. 

Moscow's     Proposed     New     Electrical    Station. — The 

responsible  agent  of  the  Belgian  Central  Electrical  Station  Co.. 
of  Moscow.  D.  P.  Rotzoff,  has  announced  in  Belgium  the  refusal  of 
the  Town  Council  to  return  to  the  company  its  cash  deposit  for 
the  concession  to  construct  a  second  electrical  station  in  Moscow. 
The  Town  Administration,  without  waiting  for  a  claim  from  the 
company,  is 'arranging  to  turn  the  deposit  over  to  the  town  funds. 
and  to  use  the  piece  of  land  purchased  in  the  name  of  the  town  for 
the  construction  of  a  station.  It  is  not  believed  in  the  Town 
Administration  that  the  Belgian  company  will  make  any  claim  for 
the  return  of  the  deposit.  Not  only  are  the  hopes  of  winnii  g  such 
claim  very  small,  but  there  are  other  obstacles  as  well.  In  order  to 
initiate  such  a  claim,  it  would  be  necessary  to  deposit  over  50,000 
roubles  in  legal  dues,  and  the  company  hardly  possesses  sufficient 
funds  t,,  ,!,,  this. 

Reversal  of  Rotation  of  Three-phase  Motors.— Under 

certain  conditions,  when  one  phase  oi  a  three-phase  distribution 
system  is  interrupted,  the  motors  connected  to  the  system  may 
begin  to  rotate  backwards.  An  instance  reported  by  the  E.T.Z. 
occurred  on  the  system  supplied  by  the  Hoechsl  electricity  works 

last  year.  Owing  to  the  fracture  of  an  insulator  on  the  occurrence 
of  a  short-circuit,  an  oil-switch   I.,  the  phases, 

and   the   motors    in    a    number  of    works   started    up  in   the  wrong 

direction, 
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Volunteer  Notes.— First  London  Engineer  VOLUN- 
TEERS.—Headquarters,  Balderton  Street,  Oxford  Street.— Orders 
for  the  week,  by  Lieut.-Col.  C.  B.  Clay,  V.D..  Commanding:  :— 

Monday,  January  29*A.—  Technical  for  Platoon  No.  9,  at  Regency 
Street.  Squad  anil  Platoon  Drill,  Platoon  No.  10.  Signalling 
Class.     Recruits'  Drill.  6.30—8. 

Tuesday,  January  ZQth. — A  volunteer  fatigue  party  is  required 
to  assist  the  Quartermaster. 

Wednesday,  January  31s*.  Instructional-  Class.  6.15.  Platoon 
Drill,  Platoon  No.  1. 

Thursday,  February  1st. — Platoon  Drill.  Platoon  Nos.  6  and  (',. 
Ambulance  Class  by  M.O.,  6.30. 

Friday,  February  2ml. — Technical  for  Platoon  No.  10,  Regency 
Sn\et.  '  Squad  and  Platoon  Drill,  No.  9.  Signalling  Class. 
Recruits'  Drill.  6.25     8.25. 

Saturday,  February  3rd. — Commanding  Officers'  Parade,  2.45. 
Uniform. 

Smith  hi,  February  ith. — Entrenching  at  Otford.  Parade  Victoria 
(S.E.  &  C.  Railway  Booking  Office).  8.45  a.m. 

(By  order),  MACLEOD  TEABSLET,  Adjutant. 

Trade     Union     "  Discipline."— Mr.   H.   W.   Thornton, 

general  manager  of  the  Great  Eastern  Railway,  in  a  recent  speech 
spoke  of  the  lack  of  discipline  in  British  Trade  Unionism.  Accord- 
ing to  the  Times,  he  said  it  was  nothing  more  or  less  than  a  pest. 
"  He  and  his  colleagues  had  frequently  come  to  an  understanding 
with  the  representatives  of  the  men  on  some  particular  question, 
only  to  find  that  when  the  representatives  went  back  to  their  con- 
stituents the  whole  thing  was  upset.  If  British  Trade  Unionism 
was  to  get  on,  and  was  to  earn  the  confidence  of  employers,  it  must 
look  to  its  internal  discipline,  and  see  that  when  a  bargain  was 
made  by  the  leaders  of  a  Union  that  bargain  was  adhered  to  by  all 
the  members  of  the  Union  as  faithfully  as  it  was  adhered  to  by  the 
employer." 

Re  Cedes  Electric  Traction,  Ltd.— In  the  Winding-up 

Court,  on  Wednesday.  Mr.  Justice  Astbury  decided  to  postpone  for 
six  months  an  order  for  the  compulsory  winding  up  of  this  com- 
pany, in  order  tp  enable  the  Board  of  Trade  to  decide  whether  it 
should  exercise  its  powers  under  the  Trading  with  the  Enemy  Act. 
The  application  was  made  by  an  English  creditor.  The  winding-up 
order  was  made  last  April.  It  was  stated  that  there  were  a  number 
of  uusecured  English  creditors,  but  that  an  enemy  creditor  now 
claimed  a  sum  which,  if  admitted  as  a  debt,  would  swamp  the 
assets  so  far  as  the  English  creditors  were  concerned. 

Prohibited  Exports. — A   Supplement   to  the   Board  of 

Trade  Journal,  of  January  25th,  contains  complete  lists  of  articles 
which,  according  to  the  latest  information  received  by  the  Board  of 
Trade,  are  prohibited  to  be  exported  to  various  destinations  from 
the  Straits  Settlements.  Hong-Kong,  Nigeria.  Gold  Coast,  Jamaica. 
Barbados,  Trinidad  and  Tobago,  and  British  Guiana. 

Technical  Training  for  Disabled  Sailors  and  Soldiers. — 

The  Education  Committee  of  the  L.C.C..  referring  to  the  course  of 
training  to  enable  sailors  and  soldiers  to  qualify  for  employment 
as  switchboard  or  sub-station  attendants  which  has  been  established 
at  the  Northampton  Polytechnic  Institute,  has  considered  the  report 
of  the  Committee  of  the  Institution  of  Electrical  Engineers  on  the 
courses,  and  gives  the  following  figures  relating  to  the  work 
accomplished  in  the  three  courses  which  have  been  held  since  the 
scheme  commenced  : — 

First      Second     Third 
course,     course,     course. 
(a)  No.  of  applicants  for  admission   ...         22  21  22 

(A)  No.  commencing  the  course         ...         13  20  18 

(«)  No.  approved  for  employment      ...         15  14 

(rf)  No.  actually  placed  13  12  — 

(e)  No.  of  applications  from  employers         1  fi  1 2        over  5(  i 

The  differences  between  the  figures  given  under  (<•)  and  (</)  are 
due  to  the  fact  that  even  at  the  end  of  the  training,  certain  men 
were  not  ready  to  discontinue  hospital  treatment. 

The  increase  in  the  number  of  applications  from  employers,  and 
other  evidence,  such  as  the  reports  from  employers  on  the  work  of 
those  who  passed  through  the  course,  seem  to  indicate  that  the 
course  has  been  well  planned,  and  that  the  men  are  being  enabled 
to  earn  their  own  living. 

New  American  Westinghouse  Works. — According  to  the 

Electrical  World,  arrangements  have  been  made  by  the  Westing- 
house  Electric  and  Manufacturing  Co,  to  construct  a  large  factory 
on  the  Delaware  River  at  Essingtou,  Pa.,  not  far  from  Philadelphia. 
The  land  has  a  deep  water  frontage,  and  provides  sufficient  area  for 
a  factory  development  several  times  as  large  as  the  East  Pittsburg 
works  ;  it  is  reported  that  the  new  plant  will  cost  between  .">  and  7 
million  dollars,  and  employ  15.000  men. 

Appointments  Vacant. — Shift  engineer,  for   Colchester 

electricity  supply  department;  temporary  charge  engineer  (£3), 
for  the  Borough  of  Southwark  electricity  department.  See  our 
advertisement  pages  to-day. 

Cornish  Tungsten. — Steps  have  been  taken  to  press  on 

the  working  of  the  wolframite  deposits  on  the  Duchy  of  Cornwall 
estates  at  Kingston  Down  and  Kit  Hill  :  new  machinery  has  been 
erected,  and  it  is  understood  that  good  progress  has  been  made. 
Fine  lodes  of  ore  have  been  discovered,  and  it  is  the  opinion  of 
experts  that  in  the  future  Cornwall  will  be  able  to  produce  a  large 
proportion  of  the  wolfram  required  in  this  country, — The  Times, 


Removing   Drilling  Tools  from  Oil  and   Gas  Wells. — 

According  to  a  patent  of  Walter  O.  Snelling,  of  Pittsburg.  Pa.,  drill- 
ing tools  which  have  become  broken  and  jammed  in  drilling  wells 
may  be  removed  by  introducing  a  salt  solution,  lowering  a  copper 
bar  until  it  makes  contact  with  the  iron  drill,  and  then  passing  a 
current  of  Hon  to  loo  amperes  through  the  electrolyte.  The  nascent 
oxygen  formed  corrodes  the  iron,  and  this  corrosion  may  be  carried 
so  far  as  to  completely  consume  the  tools,  or  only  partial  corrosion 
may  be  carried  on,  when  the  tools  become  dislodged  and  may  be 
fished  ont. — Met.  ami  Chem.  Engineering. 

Consular  Reform. — The  recommendations  of  the  Asso- 
ciation of  Chambers  of  Commerce  as  to  the  reform  of  the  Consular 
Service  have  been  heartily  endorsed  by  the  affiliated  Chambers. 
The  Association  has  received  a  letter  from  the  Foreign  Office 
stating  that  Lord  Robert  Cecil  is  prepared  to  receive  a  deputation, 
hut  suggesting  that  before  a  date  is  fixed  the  Council  should  study 
the  report  recently  drawn  up  by  a  Foreign  Office  Committee 
respecting  the  proper  organisation  of  the  Government  service  of 
commercial  intelligence  in  foreign  countries.  The  Council  of  the 
Association  has  now  expressed  itself  in  agreement  with  the  broad 
lines  of  this  report. — Daily  Telegraph. 

The  Times  refers  to  the  matter  at  some  length  in  its  issue  of 
January  20th.  The  report  to  the  Foreign  Office  is  stated  to  be  a 
confidential  but  very  important  one  ;  indeed,  so  revolutionary  is  it 
said  to  be  that  if  the  changes  that  it  advises  in  the  Consular  Ser- 
vice are  adopted,  the  position  will  be  so  altered  that  all  recom- 
mendations will  require  to  be  reconsidered  as  a  whole.  The 
adoption  of  a  general  foreign  trade  policy  is  forecasted. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  icith  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  t/ie 
Electrical  Review  posted  as  to  their  increments. 


Central  Station  and  Tramway  Officials.— The  General  Pur- 
poses Committee  of  the  L.C.C.  report  having  granted  leave 
of  absence,  owing  to  illness,  for  six  months,  if  necessary, 
to  Mr.  A.  L.  C.  Fell,  the  chief  officer  of  tramways. 

The  Willesden  Urban  District  Council  has  decided,  in 
\ie\v  of  the  progress  of  the  electricity  undertaking  and  the 
important  duties  discharged  by  Mr.  Blake,  that  his  salary,  as 
from  April  1st  next,  be  increased  from  £400  to  £500,  and 
thence  by  two  annual  increments  of  £50  to  £600.     - 

West  Ham  Corporation  has  granted  the  following  increases 
of  salary,  amongst  others,  in  connection  with  the  working  at 
the  electricity  department,  the  figures  being  exclusive  of 
war  bonuses  payable  :— Mr.  E.  Tombs,  stores  manager,  from 
£'200  to  £220;  Mr.  J.  Lavton,  senior  shift  engineer.  70s.  t» 
week  to  75s.;  Mr.  A.  J.  Giffin,  ditto,  67s.  6d.  to  72s.  6d.;  Mr. 
W.  Bridger,  ditto.  65s.  to  70s.;  Mr.  W.  Spittle,  ditto,  62s.  6d. 
to  67s.  6d. ;  Mr.  W.  J:  Watson,  mains  foreman,  £147  to  £160; 
Mr.  W.  A.  Wiggins,  electricity  collector,  from  £150  to  £165, 
increasing  after  12  months  to  £175. 

Mr.  Wm.  Mills,  Glasgow,  has  been  appointed  chief  assist- 
ant at  the  Falkirk  T.C.  electricity  works,  at  £150  per  annum. 

General. — Mr.  S.  E.  Bastow,  who  for  the  last  four  years 
has  been  joint  manager  of  Bruce  Peebles  &  Co.,  Ltd.,  Edin- 
burgh, has  accepted  the  position  of  chief  engineer  to  British 
Dyes,  Ltd.  Mr.  Bastow's  headquarters  will  be  at  Hudders- 
field.  Mr.  John  H.  Bunting,  who  for  the  last  four  years  has 
been  joint  manager  of  Bruce  Peebles  &  Co.,  Ltd.,  has  been 
appointed  general  manager  of  the   company. 

Mr.  Ethelbert  Rendell  has  been  given  a  commission  as 
Second-Lieutenant  in  the  Tyne  Electrical  Engineers,  B.E. 

Aid.  J.  P.  Smith,  J.P.,  who  has  been  chairman  of  the 
Barrow  Corporation  Electricity  Committee  since  its  forma- 
tion in  1897,  has  been  admitted  to  the  freedom  and  livery  of 
the  City  of  London  in  the  Feltmakers'  Company. 

Mr.  J.  B.  Hamilton,  the  Leeds  city  commercial  manager 
since  1914.  and  formerly  tramway  manager,  has  been  ap- 
pointed Director  of  Trades  Regulations  in  the  Admiralty 
department,  now  being  organised  by  Mr.  Lynden  Macassey. 
K.C.,  for  control  of  labour  in  shipyards  and  machine  and 
boiler  works.  All  the  Leeds  Corporation  Committees  have 
approved  Mr.  Hamilton's  acceptance  of  the  post,  condition- 
ally on  his  being  available  as  necessity  may  arise.  Hia 
salary  will  be  paid  by  the  Corporation,  the  Admiralty,  as  in 
the  case  of  other  municipal  officials  lent,  bearing  the  expenses 
incidental  to  the  appointment.  As  commercial  manager  of 
all  municipal  undertakings  at  Leeds,  Mr.  Hamilton  has  the 
direction  of  8,000  workers. 

Mr.  Thomas  F.  Maylor,  who  before  the  war  was  assistant 
chief  inspector  at  Messrs.  Dick,  Kerr  &  Co.'s,  Ltd.,  Preston, 
and  who  is  now  chief  inspector  at  a  large  Government  muni- 
tion factory  in  the  Metropolis,  has  been  presented  with  a  gold 
watch,  subscribed  for  by  the  employes  as  a  mark  of  esteem. 

Roll  of  Honour.— We  have  received  a  copy  of  the  latest 
Roll  of  Honour  of  Edmundsons'  Electricity  Corporation,  Ltd., 
from  which  it  appears  that  there  are  404  men  from  the  asso- 
ciated undertakings  now  serving  with  the  Forces.  Eighteen 
of  the  staff  have  made  the  supreme  sacrifice.  The  D.S.M. 
has  been  gained  bv  J.  O.  Knight,  of  the  Frome  undertaking; 
the  D  CM.  by  C.  W.  Saunders,  of  the  Twickenham  under- 
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taking;  and  the  following  have  won  the  Military  Medal:  — 
V  Johnson,  of  Godalming;  J.  Polkinghorne,  of  Hayle;  and 
J.  Summers,  of  Hamilton. 

Lance-Corporal  R.  ToNGE,  Lancashire  Fusiliers,  previously 
reported  missing,  and  now  reported  killed,  was  employed  by 
the  British  Westinghouse  Co.,   at  Trafford  Park. 

Private  J.  McLaughlin,  who  has  been  killed  in  action  in 
Mesopotamia,  was  employed  by  Messrs.  Dick,  Kerr  &  Co., 
Preston. 

Captain  Harry  Richardson,  R.E.,  has  been  "mentioned" 
for  distinguished  service  at  the  Front.  Captain  Richardson. 
who  is  the  general  manager  of  the  Dundee  Corporation  elec- 
tricity department,  has  been  at  the  Front  with  his  unit  for 
13  months. 

Alfred  H.  Adamson,  late  sub-station  attendant  to  the 
Poplar  electricity  undertaking,  has  been  awarded  the  Military 
Medal. 

Private  T.  Macdonald,  of  the  Cheshire  Regiment,  killed  in 
action,  was  at  the  British  Westinghouse  Works,  Trafford 
Park. 

The  Military  Cross  for  gallantry  in  action  has  been  awarded 
to  Captain  H.  S.  Lavbrack,  East  Yorkshire  Regiment,  for- 
merly an  engineer  at  Messrs.  Siemens  Bros.  Dynamo  Works 
at  Stafford. 

Private  E.  L.  Gordon,  Royal  Warwickshire  Regiment,  who 
has  died  of  wounds  received  in  action,  was  with  Messrs. 
Bullers.  Ltd..  of  Hanley. 

Second-Lieutenant  J.  E.  Townsend.  R.F.C.,  who  has  been 
killed  whilst  flying  at  Bristol,  was  at  the  Rugby  works  of  the 
British  Thomson-Houston  Co..   Ltd. 

Obituary.— Mr.  F.  Farquhab. — The  death  has  occurred,  at 
the  age  of  39  years,  of  Mr.  Francis  Farquhar,  manager  of  the 
electrical  department  of  Messrs.  Claud  Hamilton,  Ltd..  Aber- 
deen. 

Mr.  R.  W.  Martin.— Mr.  Richard  W.  Martin,  electrical 
engineer,  of  Castle  Gary,  aged  35  years,  was  killed  whilst 
motor  cycling  on  January  13th.  He  collided  with  the  wheel 
of  a  trap  after  turning  a  corner,  and  he  died  the  next  night 
after  undergoing  an  operation. 

Mr.  W.  Tallett. — The  death  has  taken  place,  suddenly, 
at  the  age  of  50,  of  Mr.  Win.  Tallett,  electrician,  of  Malvern. 
who  was  for  nearly  30  years  engaged  in  the  business  of 
Messrs.   Sparkes  &   Houlton,  Ltd..  of  Malvern. 


NEW     COMPANIES     REGISTERED. 

William   Taylor   (Electric   Lamp)    Co.,    Ltd.    (145.750L  — 

This  company  was  registered  on  January  11th,  with  a  capital  of  £300  in  £1 
shares,  to  carry  on  the  business  indicated  by  the  title.  The  subscribers  (with 
one  Share  each)  are:  W.  Taylor.  8,  India  Street.  K.C.,  electrical  engineer;  > 
Berg.  8.  India  Street,  E.  C,  insurance  broker.  " 
is   the    first    permanent    director.     R  gi.i   ■ 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Woking    Electric    Supply    Co.,    Ltd.— Issue    on    various 

dates  from  May  24th.  19H,  to  Ma\  2nd.  191.3.  of  debenture*  totalling  £2.630 
(£1,200  being  conversions),  parts  of  a  series  of  which  particulars  have  alreadv 
been  filed.     (Notice   filed  January   11th.    1917.)  

Electric  Construction  Co..  Ltd.— Satisfaction  of  deben- 
ture stock  :  The  whole  of  the  £a0,000  4±  per  cent,  redeemable  second  mort- 
gage debenture  stock  secured  bv  trust  deed  of  February  18th,  1899,  was 
r.-.l  .-,n..I  by  purchase  in  1909-10,  but  resolutions  were  passed  by  the  board 
to  k-ep  the  stock  alive  for  purpose  of  re-issue.  Bv  board  resolution  of  Janu- 
ary 11th,  1917,  the  whole  of  the  said  stock  was  cancelled,  and  the  property 
.  comprised    in   the    trust    deed   has    been    released. 

Burnbam  &  District  Electric  Supply  Co.,  Ltd. — Deben- 
tures dated  January  2nd,  1917.  to  secure  £1.000,  charged  on  the  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital. 
Holders  :  Lloyds  Bank,   Ltd. 

Tyne  Electric  Steel   Foundries,   Ltd. — Issue  on   December 

18th.  191(1,  of  £.1.700  debenture.,  p.-.rt  r.l  :,  -Ties  ,.{  which  particulars  have 
already    been    Sled. 

Issue  of  January  12th  of  £4.500  debentures,  part  of  ..  series  of  which 
particulars    have    already    been    filed. 


CITY     NOTES. 


The    accounts    of    the    S,„  Uii    Gramme 

French  show   gross    profits  amounting   to   £23,000 

Electrical         for    the   year    1915-16.    as   compared    with 

Companies.        £17,000   in  -the    previous    twelve    months, 

and  net    profits  of  £10,000  and  £4.600   in 

the  two  years  respectively.     It  is  proposed  to  pay  a  dividend 

of  £1  2s.  ner  share,  being  the  same  rate  as  in  1914-15,  nnrl  to 

place   £2,400  to  a   war  reserve  fund. 


2/(i  Compagnie  Parisienne  de  V Air  Comprint/:  reports  for 
I'M:-!',  -toss  profits  of  £21,000  from  the  compressed-air  busi- 

I  interest  of  £59,000  from  investments,  as  compared 
with  £23,000  in  the  case  of  the  former  department  in  1914-15. 
The  net  profits  amount  to  £63,000,  as  in  the  previous  year, 
and  the  dividend  is  to  be  at  the  rate  of  £1  4s.  per  share,  as 
in  1914-15. 

The   accounts  of   the    Con  nerale   d'Electricite  of 

Paris  show  gross  profits  of  £199,000  for  1915-16,  as  compared 
with  £163,000  in  the  previous  year.    After  defraying  interest 

Mil  loans,  a-,.,  the  net  profits  are  stated  to  have 
reached  £172,000,  including  the  balance  forward,  as  com- 
pared with  £124,000  in  L914-15.  The  directors  recommend 
the  payment  of  a  dividend  of  £2  per  share,  as  against  £1  in 
the  preceding  twelve  months. 

/  'i  telle  des    Telephones,  which  owns   six 

manufactories  (of  which  five  are  situated  in  the  war 
reports  gross  profits  for  1915-16  amounting  to 
£260,000,  as  compared  with  £117,000  in  the  preceding  vear. 
A! lei  deducting  general  expenses  and  interest  on  loans,"  the 
n.-t  profits  ate  returned  at  £204,000,  as  against  £73.(»U0  in 
1914-15.  The  sum  of  £60,000  has  been  set  aside  for  depre- 
ciation, as  compared  with  £30,000  m  the  previous  year,  and 
£-14, im;ii  has  been  placed  to  the  contingency  fund.  The  recent 
meeting  sanctioned  the  payment  of  a  dividend  of  £1  4s.  per 
share,  this  comparing  with  12s.  per  -hare  in  1914-15.  It  was 
then  mentioned  that  the  cable  steamer  Francois  Arago  had 
bei  n  -ild,  and  the  amount  of  the  difference  between  the  book 
price  and  that  realised  from  the  sale  had  been  devoted  to 
depreciation  of  the  works  at  Calais. 

The    Ocster.    Brou-n-Boeeri    Werke,    of 
Austrian  Vienna,    report   net   profits   amounting   to 

Companies.  £32,000  for  the  year  ended  on  June  30th, 
1916.  most  of  which  has  been  applied  to 
the  extinction  of  the  loss  incurred  in  1914-15.  It  is  stated 
that  in  consequence  of  the  larger  turnover,  and  the  increased 
demands  made  upon  the  productive  capacity,  the  company 
intends  to  erect  large  works  on  the  outskirts  of  Vienna.  The 
necessary  funds  are  to  be  provided  bv  the  augmentation  of 
the  ordinary  share  capital  from  £187,000  to  £354,000,  which 
issue  is  being  taken  over  by  the  Austrian  Daimler  Motor  Co. 
At  the  same  time,  an  agreement  of  long  duration  has  been 
concluded  between  the  two  companies,  the  association  of  the 
Mi  (ti  ir  Co.  bringing  Baron  von '  Skoda  within  the  scope  of 
the  electrical  industry.  The  existing  capital  of  the  Brown- 
Boveri  Co.  is  held  partly  by  the  United  Electricity  Co.,  of 
Vienna,  and  partly  by  a.  syndicate  composed  of  the  Lower 
Austrian  Discount  Co..  the  Pesth  Commercial  Bank,  and  the 
Swiss  firm  of  Brown-Boveri. 

The  report  of  the  T>r.  Elehtrizitats  Gesellschaft,  of  Vienna. 
states  that  the  company's  works  continued  to  develop  in 
1915-16.  The  manufacturing  firrus  associated  with  the  com- 
pany were  fully  occupied  during  the  year,  and  were  also  now 
employed  to  the  limit  of  their  capacity.  In  the  case  of  the 
electricity  supply  works,  the  consumption  of  energv  had  in- 
creased everywhere,  and  the  traffic  on  the  tramways  had 
also  expanded.  On  the  other  hand,  the  prices  of  raw  and 
other  materials  had  risen  beyond  every  expectation.  The 
T'nited  (How  Lamp  &  Electricity  Co.,  of  Ujpest.  in  which  the 
company  was  interested,  had  paid  a  dividend  of  12  per  cent, 
for  1915-16,  as  compared  with  8  per  cent,  in  1914-15.  and  the 
United  Electricity  &  Machinery  Works,  of  Pest,  had  again 
been  able  to  distribute  6  per  cent.  The  Austrian  Brown- 
Boveri  Co.  was  exceptionally  well  provided  with  orders  for 
the  Army  authorities  and  for  private  customers.  The  accounts 
of  the  Ver.  Elek.  Ges.  indicate  net  profits  of  £37.000,  as 
against  £44,000  in  1914-15.  and  the  dividend  is  at  the  rate 
of  7  per  cent.,  as  compared  with  4  per  cent,  in  the  previous 
vear. 


Aluminium  Corporation,  Ltd. — The  Aluminium  Corpora- 
tion his  deposited  a  Bill  for  introduction  into  Parliament 
in  xt  session  "  to  arrange  for  the  extinction  of  its  partici- 
pant!- shares."  The  preamble  states  that  5,000  of  these 
participating  shares  were  issued  at  the  incorporation  of  the 
company  in  1900.  and  are  now  entitled  to  a  dividend  "equal 
tn  eight  times  the  dividend  of  7  per  cent,  payable  on  each 
£1  of  the  preference  stock,  and,  on  a  return  of  assets,  to  the 
sum  of  £8  in  respect  of  each  participating  share."  The  Bill, 
juoposes  to  empower  the  Corporation  to  increase 
it-  capital  by  the  creation  of  £40,000  preference  stock,  and 
t.i  distribute  this  stock  among  the  holders  of  the  partici- 
pating shares  in  the  proportion  of  £8  of  the  stock  for  each 
Is.  share.  The  new  preference  stock  is  to  rank  equally  with 
the  existing  preference  stock,  and  is  to  be  entitled  to  the 
three  years'  cumulative  dividend  of  7  per  cent,  now  in 
a  near  on  that  stock. — Times. 

Northampton  Electric  Light  &  Power  Co..  Ltd. — The 
new  issue  of  shares  has  been  subscribed  for  in  a  manner 
with  which  the  directors  are  quite  satisfied.  Applications 
nt  in  for  29.935  shares,  and  these  have  all  been 
allotted.  The  issue  was  of  50.000  £1  shares  at  par.  and 
had  the  prospectus  been  sent  out  a  few  days  earlier,  and  the 
clash  with  the  War  Loan  avoided,  there  is  no  doubt  that  it 
would  have  been  over-subscribed.  There  will  not  be  the 
slightest  difficulty  in  obtaining  the  full  £50,000,  and  the  new 
works  are  being  pushed  forward  with  the  fullest  possible 
spped. 
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The  New  War  Loan. — The  General  Electric  Co.,  Ltd., 
have  taken  up  the  new  war  loan  to  the  extent  of  £'200,000, 
of  which  £100,000  is  new  money. 

A  number  of  other  well-known  electrical  and  engineering 
concerns  appear  in  the  newspaper  lists  as  large  subscribers, 
among  them  being  British  Insulated  &  Helsby  Cables,  Ltd., 
Mather  &  Piatt.  Ltd.,  Automatic  Telephone  Manufacturing 
Co.,  Ltd.,  the  Federation  of  British  Industries,  &c. 

Brazilian  Traction,  Light  &  Power  Co.,  Ltd.— Dividend, 
1  per  cent,  on  the  ordinary  capital  stock,  payable  March  1st. 


STOCKS     AND     SHARES. 

Tuesday  Evening. 

Th,'  question  which  continues  to  engage  most  discussion  ill 
the  Stock  Exchange  is  whether  national  interest  is  served 
by  vicarious  selling  of  securities  in  order  that  the  money 
may  be  put  into  the  War  Loan.  This  applies  to  all  the 
markets,  but  particularly  those  connected  with  investment 
,-toeks  and   shares. 

Talking  the  matter  over  with  a  well-known  member  of  the 
electric  lighting  and  supply  section,  he  took  the  view,  which 
is  supported  by  a  good  many  other  people  in  the  House,  that 
whereas  if  a  holder  of  shares  sells  them  in  the  Stock  Ex- 
change the  buyer  probably  utilises  money  which  in  any  case 
would  not  have  been  put  into  the  War  Loan ;  and  accord- 
ingly the  capital  which  is  furnished  by  the  realisation  of  the 
shares  is  definitely  assured  of  going  into  the  War  Loan  if 
the  seller  has  made  up  his  mind  to  apply  it  in  this  way. 

The  buyer  in  the  Stock  Exchange  would  regard  the  money 
which  he  pays  for  the  shares  as  being  part  of  his  capital,  and 
therefore  to  be  employed  in  the  business.  His  surplus  funds 
would  go  into  the  War  Loan,  but  not  his  ordinary  working 
capital:  and  it  is  the  latter  which  be  uses  for  the  purchase 
of  shares  from  present  holders.  The  chain  of  the  argument 
has  one  or  two  weak  links.  If  this  process  were  carried  out 
all  round,  the  logical  consequence  would  be  a  severe  slump 
in  all  other  securities,  and  an  indirect  damaging  of  the  credit 
of  the  War  Loan  itself  by-and-bye.  It  is  further  open  to  the 
objection  that  it  affords  too  much  opportunity  to  the  ever- 
present  bargain-hunter.  But,  on  the  whole,  there  is  a  good 
deal  to  be  said  for  it;  and  that  proprietors  of  stocks  and 
shares  are  acting  in  the  manner  indicated  is  seen  from  the 
way  in  which  the  course  of  quotations  tends  quietly  down- 
wards. 

This  tendency  is  noticeable  amongst  the  Home  Railway 
debenture  and  other  pre-ordinary  stocks.  Instead  of  standing 
at  levels  which  return  4j  to  5  per  cent,  on  the  money,  as  the 
stocks  did  just  lately,  prices  have  come  down  to  levels  at 
which  5i  or  5i  per  cent,  is  to  be  derived  from  the  best-class 
issues  in  this  market.  The  prior-charge  stocks  of  the  Under- 
ground Railway  companies  have  not  varied  much.  They  had 
their  fall,  as  a  matter  of  fact,  some  six  weeks  ago,  and  have 
rested  at  the  lower  figures  then   established. 

Business  round  the  House  is  quiet,  as,  indeed,  is  appro- 
priate, considering  the  War  Loan.  Naturally,  no  attempt  is 
being  made  by  the  Stock  Exchange  to  advance  the  claims  of 
other  securities  to  the  attention  of  investors.  The  way  is 
being  left  open  for  the  War  Loan,  and  that  alone,  unanimous 
effort  being  directed  towards  assuring  for  this  the  all-round 
success  which  it  can  only  hope  to  achieve  by  a  good  deal  of 
work  on  the  part  of  those  intimately  concerned,  and  a  cer- 
tain amount  of  self-sacrifice  on  the  part  of  the  country 
generally. 

In  the  circumstances,  prices  are  remarkably  firm.  The 
week  started  in  rather  an  amusing  fashion,  in  consequence  of 
the  weather  conditions,  which  brought  about  failure  of  the 
electric  current  on  some  of  the  suburban  lines.  This  fur- 
nished glorious  excuses  for  the  unpunctual  office  boy,  and 
disorganised  for  an  hour  or  two  the  arrangements  of  a  good 
many  other  people.  Prices  on  the  whole  are  steady.  There 
is  little  business  being  done  in  the  shares  of  the  Under- 
ground Electric  Railways:  the  0  per  cent,  income  bond-  fell 
J  to  90J,  and  the  shilling  shares  are  easier  at  6s.  Metropolitan 
Surplus  Lands  dropped  to  46,  and  Central  London  ordinary 
shed  a  point.     London  Electric  debenture  is  2  down  at  674. 

Pending  the  declaration  of  the  February  dividends,  there 
is  next  to  nothing  in  electricity  supply  shares.  The  prospects 
of  the  success  of  the  "Safety  First"  campaign  do  not  seem 
to  be  particularly  bright:  and  so  even  this  little  bull  point  is 
becoming  dimmed.  Therefore  the  prices  of  stocks  and  shares 
in  all  the  illumination  companies  are  slightly  depressed.  City 
Lights  and  County  ordinary  are  5s.  lower."  Of  the  foreign 
shares,   Madras  gave  way  to  14s. 

The  same  quietude  is  noticeable  in  the  list  of  manufac- 
turing shares.  General  Electric  preference  fell  5s.,  and  Elec- 
tric Constructions  remain  heavy  at  20s.  A  fall  of  27s.  6d.  in 
British  Aluminium  ordinary  was  brought  about  by  efforts  to 
realise  on  the  part  of  those  who  had  recently  bought  the 
shares  lower  down,  and  wanted  to  take  their  profits,  pre- 
sumably with  the  intention  of  putting  the  money  into  the 
War  Loan.  A  little  animation  occurred  in  these;  "otherwise, 
the  course  of  the  market  has  been  placid  almost  to  stagnant. 


Talk  of  a  tax  upon  companies'  profits  over  8  per  cent,  in 
the  United  States  served  to  bring  about  some  reaction  in  the 
prices  of  securities  connected  with  power  companies  on  the 
other  side  which  have  been  making  munitions  for  this  coun- 
try and  her  allies.  It  would  seem  as  though  the  United 
States  were  taking  a  leaf  out  of  the  book  of  Mr.  McKenna, 
and  contemplating  a  tax  on  the  lines  of  the  excess  profits 
duty.  So  far,  however,  the  matter  does  not  seem  to  have 
gol    beyond   the  rumour  stage. 

Anglo-American  Telegraph  rose  a  point  to  91.  but  the  de- 
ferred is  a  little  duller  at  22J.  United  River  Plate  Telephones 
eased  off  to  69|,  and  except  for  these  insignificant  changes 
there  is  nothing  fresh  to  report  in  this  section.  Callenders 
are  a  little  easier  at  12J,  and  the  other  manufacturing  shares 
are  firm. 

In  the  foreign  group  prices  remain  as  they  were.  A  good 
deal  of  nervousness  is  expressed  with  regard  to  the  state  of 
affair's  in  Mexico,  and  the  issues  of  the  various  Mexican  rail- 
ways are  very  heavy  and  depressed.  The  industrials,  how- 
ever, aie  not  affected.  One  man  declared  that  the  prices  for 
the  utility  bonds  had  already  fallen  so  low  that  there  was 
scarcely  any  room  for  them  to  drop  further  without  losing 
their  places  altogether.  The  British  Columbia  rises  are  well 
maintained,  and  Brazil  Tractions  revolve  around  49,  the 
market  being  strengthened  to  some  extent  by  the  declaration 
of  the  usual  quarterly  dividend  of  1  per  cent. 

In  other  parts  of  the  industrial  market  business  has  fallen 
oft  noticeably.  There  is  still  a  fair  amount  being  done  in 
rubber  shares,  where  prices  continue  good  by  reason  of  the 
price  of  the  raw  material  clinging  closely  to  3s.  per  lb. 
Amongst  the  metals,  the  rise  in  the  price  of  tin  attracts  more 
attention  in  that  it  is  bringing  orders  lor  the  tin  companies' 
shares.     But  copper  interests  are  still  dull  and  heavy. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electricity  Companies. 

Dividend  Price 

, ' „  Jan.  23     Rise  or  fall 

1914.    1015.  1917.        this  week. 

Brompton  Ordinary       ....      10       10  68  — 

Charing  Cross  Ordinary           ..66  8|  — 

do.       do.         do.     44  Pref..       44       44  8} 

Chelsea        6          4  3  — 

Citv  of  London 9         8  11  —  i 

do.       do.    6  per  cent.  Pref.       6         6  10  — 

County  of  London           . .         . .        7         7  10  —  J 

do.         6  per  cent.  Pref.       6         6  91  — 

Kensington  Ordinary     ....        9         7  68  — 

London  Electric 4         8  13  — 

do.        do.  6  per  cent.  Pref.       6         6  «ft  — 

Metropolitan         8*        8  2*  — 

do.            4*  per  cent.  Pref.        44        i\  8J  — 

St.  James'  and  Pall  Mall          . .      10         8  6  — 

South  London       6         6  2§  — 

South  Metropolitan  Pref.         ..7         7  \\  — 

Westminster  Ordinary  ....        9         7  58  — 

TELEORIPH3  AMD  TELEPHONES. 

Anglo-Am.  Tel.  Pref 6          6  94  +1 

do.            Def 80/-     83/6  22}  —  } 

Chile  Telephone 8         8  7xd  — 

Cuba  Sub.  Ord 6         6  8i  — 

Eastern  Extension          ..        ..        7         8  181  — 

Eastern  Tel.  Ord 7         8  188  — 

Globe  Tel.  and  T.  Ord 6         7  12*  — 

do.              Pref.           ..6         6  91  — 

Great  Northern  Tel 22        22  87  — 

Indo-European 13       13  49  — 

Marconi       10        10  2fJ  — 

New  York  Tel.  4J           . .        . .        4}        4)  lfil  — 

Oriental  Telephone  Ord.         . .      10        10  2}  — 

United  R.  Plate  Tel 8         8  6g  — -fg 

West  India  and  Pan 1          6d.  1 

Western  Telegraph        ....        7         8  131  — 

Home  Rails. 

Central  London,  Ord.  Assented         4          4  64ft  —1 

Metropolitan         HI  384  — 

do.        District      ..        ..     Nil      Nil  16*  — 

Underground  Electric  Ordinary     Nil      Nil  2  — 

do.               do.     "A"     ..      Nil      Nil  6,'  -6d. 

do,              do.     Income         6         6  904  —  4 

Foreign  Teams,  Ao. 

Adelaide  Sup.  6  per  cent.  Pref.        6         6  4*3  — 

Anglo-Arg.  Trams,  First  Pref.           64        54  8  — 

do.               2nd  Pref.            f. J       64  2?  — 

do.               6  Deb.      ..6         6  641  — 

Brazil  Tractions 4          4  49  — 

Bombay  Electric  Pref 6         6  10}  — 

British  Columbia  Elec.  Rly.  Pfce.    6         6  62  — 

do.              do.            Preferred  —      Nil  44  — 

do.             do.           Deferred  —     Nil  88*.  — 

do.  '          do.           Deb.          4}       4}  64 

Mexico  Trams  5  per  cent.  Bonds     —      Nil  25  — 

do.            6  per  cent.  Bonds     —      Nil  224  — 

Mexican  Light  Common          . .        Nil    Nil  7*  — 

do.            Pref Nil    Nil  164  — 

do.            1st  Bonds        . .       Nil    Nil  274  — 
Manufacturing  Companies, 

Babcock  &  Wilcox         ....       14       16  2}3  — 

British  Aluminium  Ord.          ..         6         7  27  6  — 1/- 

British  Insulated  Ord 15        17*  11|  — 

British  Westinghouse  Pref.     . .         7J        74  2™  — 

Callenders 16        20  12|  —  J 

do.        6  Pref 6         6  4  -   } 

Castner-KeUner 20        22  8A  — 

Edison  &  Swan,  £3  paid          . .      Nil       —  ^  — 

do.        do.      fully  paid      ..Nil       —  IS  — 

do.       do.  4  per  cent.  Deb.        4         4  61J  — 

Electric  Construction   ....         6         74  fn  — 

Gen.  Elec.  Pref 6         6  94  —  } 

do.        Ord 10       10  18|  — 

Henley 20        26  16  — 

do.      44  Pref 44       44  4  — 

India-Rubber       10       10  12'.  — 

Telegraph  Con 90       20  88'  — 

*  Dividends  paid  free  of  income-tax, 


6  10 
6  15 
6  13 


•6  15  4 

•6  16  0 

«6  14  8 
6     16 

6  19  0 

6  12  8 

8  14  9 


6    6    9 

6  16    3 

7  6  10 

6  11    4 

7  17  0 
6  6  0 
6  12    7 

Nil 

Nil 

6  10    1 

8  0    0 

6  6    4 

7  6  6 
7  13  10 
6  12    6 

•8  0  0 
•6    6    0 
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EXPORTS    AND     IMPORTS    OF     ELECTRICAL     GOODS     DURING     DECEMBER,     1916. 


The  official  returns  of  electrical  export  and  import  business  for  the 
last  month  of  the  year  just  ended  show  a  further  falling  off  in 
Talue  of  the  exports — the  decline  having  set  in  in  October — and  a 
considerable  appreciation  in  import  values. 

|<  The  total  value  of  the  December  exports  was  £405,921,  as  com- 
pared with  £438,830  in  the  preceding  month  ;  the  only  branches  of 
business  attaining  a  higher  level  than  in  November  were  machinery, 
battery,  and  telegraphic  exports,  while  considerably  reduced  values 
were  recorded  in  telephonic,  cable,  and  lamp  exports  particularly. 

The  imports  total  for  the  month  of  £246.252  was  much"  in 
excess  of  the  November  figure  of  £198,492,  increased  values  of 
cable,  lamps,  battery,  and  telegraphic  and  telephonic  material 
having  entered  this  country,  in  comparison  with  November.     Elec- 


trical machinery  imports  were  only  a  trifle  in  excess  of  those  of 
the  previous  month. 

There-exports  at    C  1:1.104  show  a  reduction  of  som-    £6,01 n 

the  November  figures. 

Export  business  with  India  showed  some  improvement,  and 
French  purchases,  though  less  than  in  November,  were  little  less 
valuable  than  India's. 

Practically  all  the  importers  into  this  country  increased  their 
business  during  the  month,  the  U.S.  more  particularly  so. 

Dutch  imports  reached  nearly  £28,000  in  value,  and  Japan  the 
newcomer — shows  a  total  of  £17,700. 

It  will  be  noted  that  nearly  £62,000  worth  of  lamps  and  part- 
entered  this  country  during  the  month. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


H 


K 


Russia.  Sweden,  Norway  and  Denmark 
Netherlands,  Java  and  Dutch  Indies 
Belgian  Congo... 

France 

Portugal  !... 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary,... 
Greece,  Roumauia,  Turkey  and  Bulgaria  ... 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

CJ2fC« 

U.S.A.,  Philippines  and  Cuba 

Canada  and  Newfoundland   ... 

British  West  Indies  and  British  Guiana     ... 

Mexico  and  Central  America 

Peru  and  Uruguay      

Chile      

Brazil  ... 
Argentina 
Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco    ... 
British  West  Africa    ... 
Rhodesia,  O.R.C.  and  Transvaal 

("ape  of  Good  Hope 

Natal     

Zanzibar.  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar... 

Persia  '• 

China  and  Siam  

Japan  and  Korea 

India      

Ceylon 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak    ' ,         ...         

Hong  Kong      

West  Australia 

South  Australia  ...         ... 

New  South  Wales       

Victoria 

Queensland       ...         ...         ...         

Tasmania 

New  Zealand  and  Fiji  Islands    


£ 
2,229 

512 

36 

2.665 

5 

202 

791 

516 

91 

851 
133 

109 
22 


192 

233 

878 

122 

1,142 

75 

22 

8 


615 
1 

1,774 
257 

612 


162 

37 

1.139 

4,001 

127 

1.009 


£ 

4,890 

10,466 

4 

721 

2,651 

210 

14 

1261 


31 

si; 

252 

9 

690 

363 

4.343 

109 

73 
96 
1,714 
886 
2,268 
30 
42 


3,334 

10 

13,681 

897 

761 
279 

330 

393 

5,454 

7,162 

576 

5,961 


£ 

580 

826 

8 

1,332 

41 


10 
4 

489 

672 

IK, 
183 

6 

459 
7114 


611 
406 
42S 
246 
21 


583 

9 

4,827 

127 

719 
541 

182 

279 

1,112 

2.325 

167 

196 


1,417  1,1 


£ 
38 
22 
23 
236 
227 
19 

23 

17 

2 

1  M 

6 

3 

9 

1S4 

253 

934 

81 

472 
62 
412 
199 
16 
55 
93 
25 

8 

731 
9 

2,487 
78 

374 
87 

332 
393 
1,090 
859 
160 
113 


£ 

607 
61 


£ 

1,826 

140 

13 

184 

44 

1.266 

37 

7 

66 


79 
535 
448 


100 
305 
333 
89 
416 


1,368 
246 

2.574 
18 

317 
375 


524 

1,180 

626 

179 

293 


Total,  £  21,899   69,904  20,304  11,484   990  14,180  149,953  21,067  17,490  1,913  19,581  57,516 
Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


£ 

36,946 

1,096 

21.308 

514 

5,296 

17,446 

3,500 

17 

5,080 

1.789 

36 
215 
899 

763 
2.2H3 
1.131 

2.64U 
56 

:;.nss 

1,66: 

S92 
476 
1 
26 


4.nr,-l 

2,360 

12,184 

6 

778 


204 
591 
8,534 
8,273 
359 
1.765 
1.815 


£ 
1,799 

445 

6,230 

*23 
56 


378 
235 


95 
179 


1,262 


235 

500 

3.554 

112 


2,080 
1 ,230 


£ 

118 

190 

6 

467 
386 

151 

321 

23 

17 


328 

20 


56 

703 


367 

628 

110 

232 

2,236 

10 

4 


345 

340 

7.335 

103 

146 
145 

16 
326 
918 
260 
329 

760 


2.625 
14 

2,195 
112 

306 

"l8 


1,180 


4  2 
360 
206 

291 

519 

19 


27 

16 
228 


2,100 
520 

2,031 
482 

4.23S 


£ 

3.H47 

24  7 

20 

11,360 

3.242 

792 

4.127 

400 

6.237 

211.266 

299 

"4 

73 

1,486 

6 

6 

407 
556 

6 
1.427 

8 
113 
302 


663 
71U 
37 

523 

58 

6 
167 

29 

444 


£ 
53.449 
16,954 

260 

46.753 

7.227 

s.471 

23,098 

4,079 

1.056 

12,925 

23.966 

526 

838 

449 

3.741 

4.417 

10,680 

1,637 

5.1 171 , 
2.548 
7.239 
5,459 
7,364 
2.880 
1,103 
111 

43 

11.353 
4,174 

49,931 
1,708 

4.346 

2,556 

1,291 
4.814 
22,093 
26.796 
2,850 
2.083 
19,313 


105.921 


Russia,  Norway,  Sweden  and  Denmark 

Netherlands      

France 

Switzerland 

Italy      

Japan 

United  States 


nark 

... 

244 

6,844 

2.977 

8S5 

2,302 

994 

30 

16.473 

9,677 

90 

1,654 

162 

4,787 

156 

389 

796 

2 

8,508 

2,225 

1,050 

2,873 

113 

163 

1,708 

5,935 

2,728 

517 

632 

215 

7,767 

8.027 

1,070 

7,838 

7,930 

1,203 
1,687 

6,14  7 

5,804 

1,356 

9,675 

34.088 

15,208 

6,081 

Total,  £ 

9,712 

15,590 

30,794 

30,741 

3,860 

18,679 

34,973 

31,470 

9,847] 

838 

15,084 

27,924 

411 

17,436 

12.244 

200 

3.073 

17,711 

55,688 

151,018 

56,137 

2H,19(, 

ilators.  E6 

W  : 

Addstrenal  imports.— Spain,  carbons,  £700.      Canada,  glow  lamps,  £288  ;  arc  lamp  parts.  £25  ;  batteries  and  accumulators.  £6 

electrical  goods,  £  1 1 0. 

Registered  Re-Exports  of   Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 

Various  •onntries,  mainly  as  above  ...      1,604        696  1    ...       4,622  j     765      1,017     2,443         ...     I    334       105     j         1,518 


Total  Exports:  £405,921  Total  Re-Exports:  £13,104  Total  Imports:  £216.252 

Note.  — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned  which  is  not  necessarily 
the  country  of  origin 
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ELECTRICAL     EXPORTS     AND     IMPORTS 
DURING       1916      AND      PREVIOUS      YEARS. 


In  accordance  with  our  usual  custom,  we  publish  in  this  issue  a 
graphic  summary  showing  the  trend  of  British  electrical  export 
and  import  business  daring  1916  and  previous  years,  the  curves 
being  based  on  the  monthly  statistics  supplied  to  this  journal  by 
the  Customs  authorities. 

It  is,  perhaps,  superfluous  to  write  at  any  length  on  the  factors 
influencing  external  electrical  business  during  the  year — the  war 
exercises  a  tighter  grip  on  our  industry  than  it  did  a  year  ago,  and 
the  difficulties  connected  with  labour,  finance,  shipping,  &c, 
referred  to  in  our  remarks  in  January  last  year,  have  been  con- 
siderably accentuated,  and,  indeed,  further  handicaps  in  the  shape 
of  business  restrictions  have  been  added. 

Under  the  circumstances,  there  would  be  every  excuse  for  a 
dwindling  export  business  in  electrical  goods,  but  such  has  not 


The  re-export  business  was  nnich  the  same  as  in  the  previous  year 
remaining  at  a  reduced  level  in  comparison  with  pre-war  days. 

The  gross  values  of  our  electrical  exports  and  of  the  telegraphic 
materials  included  therein  for  the  five  years  covered  by  the  curves  in 
fig.  1  were  as  follows  : — 


1912     . 

.     Gross  £6,300,000 

Telegraphic  C  1,500,000 

1913     . 

7,668,000 

2.388,000 

1911     . 

5,189,000 

835,800 

1915     . 

4,564,01)0 

690.300 

1916     . 

5,628, 

776,300 

The  respective  monthly  averages  of  general  business  (exclusive  of 
telegraphic  exports)  were  :  1912,  £400,000  ;  1913,  £432,000  ;  1914. 
£362,000;   1915,  6323.000;  and  1916,  £404,300. 

The  value  of  electrical  material  imported  into  this  country  during 
1916,  according  to  our  monthly  statistics,  was  £2,736,000,  repre- 
senting a  monthly  average  of  £228,000.  These  figures  compare 
with  a  total  of  £2,646,000  and  monthly  average  of  £220,500  in  the 
previous  year,  and  show  a' comparatively  small  appreciation  in  valor 
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Fig.  1. 


191?  1914  1915  1916 

The  lower  export  curve  (dot-and-dash)  is  exclusive  ol  telegraphic  exports.    Value  in  thousands  of  i'. 

Chart  showing  Monthly  Electrical  Exports  and  Imports  during  the  past  Fivk  Years. 


been  the  case,  our  overseas  electrical  business  having  shown  a 
marked  improvement  in  values  over  that  of  the  previous  year,  as 
will  be  gathered  from  the  two  upper  curves  of  fig.  1. 

It  will  be  noted  that  the  extreme  fluctuations  of  value  due  to 
telegraphic  export  business  have  been  absent  since  the  war  started, 
and  that  the  second  (dot-and-dash)  curve  indicating  the  more 
steady  general  business  (exclusive  of  telegraphic  material)  compares 
very  well  with  1912  in  value. 

The  imports  curve,  on  the  other  hand,  does  not,  on  the  whole, 
show  any  particular  appreciation  in  valueduring  1916,  as  compared 
with  the  previous  year,  such  as  one  might  expect,  although  during 
May  and  June  record  values  of  electrical  material  entered  this 
country  from  abroad,  and  mainly  from  America. 

Although  there  has  been  a  marked  tendency  towards  the  restric- 
tion of  importation  of  certain  classes  of  goods  into  this  country, 
this  probably  did  not  affect  electrical  imports  to  any  extent  during 
the  past  year ;  and,  indeed,  it  does  not  appear  probable  that  any 
diminution  of  such  business  will  occur  while  the  war  lasts,  what- 
ever may  be  the  case  afterwards. 


under  the  circumstances,  the  totals  being-  less  than  those  of  1914 
and  1913. 

The  re-exports  showed  comparatively  little  fluctuation  from 
month  to  month,  and  only  reached  a  total  value  of  nearly  £193,000. 
thus  being  even  smaller  in  extent  than  in  1915,  when  the 
total  was  £198,000.  The  monthly  averages  for  the  two  years  were 
£16,000  and  £16,500  respectively. 

Turning  to  fig.  2,  the  curves  on  which  deal  with  the  most 
prosperous  sections  of  our  electrical  export  business — viz..  machinery 
and  cables — it  will  be  seen  that  these  branches  have  no  reason  to 
complain  as  regards  the  progress  made,  the  amount  of  business  in 
both  cases  showing  a  marked  increase  on  the  previous  year. 

The  electrical  machinery  export  values  will  not,  of  courBe,  bear 
comparison  with  the  palmy  pre-war  times,  but  electrical  cable 
exports  established  a  record  both  for  the  year's  business  and  for  an 
individual  monthly  total.  For  the  whole  year  electrical  machinery 
exports  were  valued  at  £1,719,000,  as  compared  with  £1,482,000  in 
1915  ;  the  cable  exports  reached  a  total  value  of  £1,342,000,  which 
was   much   in   excess   of  the   previous   year's  total  of  £916,000  ; 
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further,  the  value  of  cable  exported  in  September  reached  a  total 
of  nearly  '£169,000,  bein<r  the  highest  value  so  far  recorded  by  us. 
It  should  be  noted  that  the  above  cable  export  figures  are  exclusive 
of  the  values  of  telegraph  and  telephone  cables,  which  appear  in 
their  own  sections. 


tinued  until  last  May.  when  an  abnormal  total-  -some  £75,000 — 
was  reached,  the  values  subsequently  dropping  away  to  normal  at 
the  end  of  the  year. 

Throughout  the  greater  part  of  the  year  the  importation  of  electric 
lamps  and  parts  reached  abnormal  values,  which  show  little  signs 
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Fig.  2. — Monthly  Exports  of  Electrical  Machinery  and  Electrical  Cable — other  than  Telegraphic  and 
Telephonic  Cable— during  the  past  Five  Years. 
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1913 


1914 


1915 


1916 


1912 

JfiG.  3. — Monthly  Imports  of  Electrical  Machinery,  Telegraphic  and  Telephonic  Material  and  Cable,  and 
Electric  Lamps  and  Parts  during  the  past  Five  Years. 


Fig.  3,  containing  representative  curves  of  value  for  machinery, 
telegTaph  and  telephone,  and  lamp  imports,  shows,  as  regards  the 
first-named,  a  decided  falling  off  in  comparison  with  the  previous 
year. 

The  values  of  telegraphic  and  telephonic  material  imported  into 
this  country  showed  an  upward  tendency  during  1915,  which  con- 
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Fie.  i. — Electrical  Exports  to  Canada,  Argentina  and 
Brazil,  1914-16. 
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of  falling  off.     The  following  total  figures  for  the  last  two  years 
a  re  I  if  interest : — 

Import*.  1915.  1916. 

Machinery 61,643,000  £1,080,000 

Telegraph    and   telephone 

material 154,600  368,000 

Lamps  and  parts 256,600  483.000 

Purchasing  Countries  and    Importers  into  the  United  Kingdom. 

Figs.  4  to  !>  deal  with  another  phase  of  our  electrical  business, 
which  is  of  considerable  interest  in  view  of  the  widespread  effect 
of  the  war  on  international  trade.  In  this  connection,  figs.  4.  5. 
and  6  indicate  the  course  of  business  in  what  are  normally  pro- 
gressive markets  for  British  goods,  and  it  will  be  noticed  that 
while  Argentinean  business  continued  to  fall  off  during  1916,  and 
electrical  exports  to  Brazil  and  Canada  remained  in  a  depressed 
state,  yet  trade  with  India,  China,  and  our  Australasian  and  South 
African  Colonies  has  shown  a  gratifying  revival,  the  upward  ten- 
dency being  strongly  marked  in  some  cases. 

Our  export  business  to  Japan,  with  the  exception  of  one  month 
in  which  some  £  100.000  worth  of  telegraphic  material  was  in- 
cluded, on  the  whole  remained  lifeless,  although  reaching  a  greater 
total  due  to  the  above  cause  than  in  1915. 

The  position  is  not  an  unexpected  one.  as  the  Japanese  electrical 
manufacturing  business  has  undoubtedly  made  great  strides  during 
the  last  few  years  :  so  much  so.  indeed,  that  her  name  now  figures 
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Fig.  6. — Electrical  Exports  to  Japan.  India  and 
China,  1914-16. 


as'an  importer  of  electrical  material  into,  this  country  to  quite  a 
considerable  amount.  Undoubtedly  the  most  satisfactory  branch 
of  our  electrical  export  business  is  that  with  Australia  and  New 
.Zealand  (see  fig.  5),  which  has  shown  a  continuous  improve- 
ment on  pre-war  times  despite  difficulties  in  communication. 
The  improvement  in  South  African  business  may,  perhaps,  be 
traced  to  the  withdrawal  of  German  competition,  and  no  doubt 
progress  in  China  -the  country  of  great  expectations — is  due  to  a 
similar  cause.  It  should  be  noted,  however,  that  Japan  in  some 
branches  of  electrical  business  is  beginning  to  compete  in  India, 
China,  and  South  Africa,  and  no  doubt  the  effect  will  be  felt  in  the 
next  year  or  two. 

V  The  gross  value  of  our  electrical  exports  to  the  above-mentioned 
countries  for  the  years  1914,  1915,  and  1916  were  as  follows  :     .  ; 


1914. 

1915. 

1916. 

India    ...         ...         

E784, 

6557,000 

£743.000 

Australia  and  New  Zealand... 

1,032,1 

1.234.0(10 

1.345.000 

Argentina 

448.000 

279,000 

244,000 

South  Africa  ... 

134,000 

293,000 

476,000 

Canada 

318,000 

11  2.01  in 

217,000 

Japan...           

320,000 

128,000 

179.ni  in 

Brazil... 

176,000 

73,000 

68,000 

China...           

1  I7.ni  in 

88.000 

166,000 

As  pointed  out  in  our  remarks  a  year  ago,  the  war  has  caused 
u  partial  redistribution  of  our  electrical  export  business,  and  allied 
and  neutral  European  nations  account  for  a  much  larger  propor- 
tion of  value  than  in  pre-war  days.  The  figures  for  French 
purchases  from  us.  for  instance,  show  continuous  expansion  for  the 
last  three  years,  viz.,  1914,  £150.000;  1915,  £321,000  :  and  1916, 
"£601,559;  it  will  be  noted  that,  with  the  latter  total,  France  has 
become  one  of  our  very  best  customers  for  electrical  goods,  and  it 
is  to  be  hoped  that  means  will  be  found  to  permanently  secure  the 
goodwill  of  our  near  neighbours  in  this  branch  of  trade. 

The  Scandinavian  group  of  countries,  together  with  Russia, 
purchased  £474,000  worth  of  electrical  material  from  us  during 
1916,  as  compared  with  £465,000  worth  in  1915,  and  £253,000  worth 
in  1914,  showing  that  this  branch  of  business  has  improved, 
though  not  to  the  extent  of  the  previous  year. 


The  last  set  of  curves,  in  fig.  7,  deals  with  the  principal  countries 
importing  into  Britain,  amongst  which  the  United  States  has 
occupied  the  premier  position  since  German  overseas  business  was 
abruptly  suspended  in  August,  1914. 

Although  our  American  cousins  sold  to  us,  roughly,  63  per  cent, 
of  our  total  purchases  of  electrical  material,  recent  months  have 
shown  a  falling  off  in  values,  and.  on  the  whole  year,  the  total 
of  £1,700,000  was  less  than  for  1915  (£1.855,000).  though  still  in 
excess  of  the  best  effort  of  Germany  in  pre-war  days,  viz.. 
£1.632,000  in  1913. 

From  France  we  received  a  smaller  value  of  electrical  material. 
viz..  £151,000  worth,  as  compared  with  £167.000  worth  in  1914. 

Belgian  business  disappeared  early  in  1915.  but  Dutch  imports — 
mainly  in  the  form  of  lamps — attained  such  solid  proportions  during 
the  year,  that  we  have  given  her  a  place  on  the  chart,  as  also 
Japan,  for  reasons  which  will  be  apparent  from  preceding  remarks. 
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Fig.  7. — Electrical   Imports   prom  the  United  Statbs  and 

France  during  1914-16  ;  prom  Holland  and  Japan  in 

1916  ;  and  prom  Germany  and  Belgium  in  1914. 

F  Dutch  electrical  imports  into  this  country  ranked  next  to  those  of 
the  United  States  in  value,  amounting  to  £337,000  in  1916,  as  com- 
pared with  £153,000  in  the  previous  year,  and  only  £60,000  in  1914. 

Of  the  Dutch  total,  lamps  and  parts  account  for  some  £311,000 
in  value,  or  nearly  £26,000  a  month,  as  against  £10.000  a  month  in 
1915,  and  only  £1,400  a  month  before  the  war.  No  doubt  we  are 
engrossed  in  more  vital  occupations  than  lamp  making,  otherwise 
the  situation  would  be  extremely  disappointing. 

General. — In  concluding  onr  remarks,  we  can  only  point  out  that. 
with  the  duration  of  the  war  still  uncertain,  and  so  many  adverse 
factors  present,  the  prospects  of  the  electrical  industry  are  naturally 
overcast  at  the  moment. 

One  may  well  ask.  however,  whether  in  the  event  of  a  sudden 
cessation  of  hostilities,  there  is  any  prospect  of  our  electrical 
industry  being  prepared  for  the  task  which  may  confront  it  in  the 
event  of  a  regrouping  of  international  trade  relationships  taking 
place.  It  cannot  be  denied  that  an  industry  which  in  normal  times 
exported  material  worth  six  or  seven  millions  sterling  annually, 
while  at  the  same  time  competing  material  from  abroad  valued 
at  some  2J  millions  a  year  was  sold  almost  on  its  doorsteps,  has 
considerable  need  to  set  its  house  in  order. 
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TRADE     AFTER     THE     WAR. 

Thk  third  report  of  the  Special  Committee  on  Trade  during 
and  after  the  war,  to  the  Council  of  the  London  Chamber  of 
Commerce,  is  divided  into  four  sections.  No.  1  deals  with 
Commercial  and  Industrial  Organisation  generally.  Herein 
it  is  stated  that  the  question  of  improved  methods  of  business 
after  the  war  naturally  involves  some  possible  difference  of 
opinion  according  to  the  requirements  of  particular  trades, 
industries,  or  markets,  and  that  so-called  "  improvements  " 
are  of  value  only  to  the  extent  to  which  they  are  practicable, 
and  can  be  best  appreciated  when  existing  methods  are  under- 
stood and  explained.  There  is  also  a  wide  distinction  between 
the  methods  employed  in  the  home  and  overseas  markets 
respectively.  The  Committee  affirm  their  conviction  that  the 
practical  application  of  measures  for  the  extension  of  trade 
and  industry  after  the  war  will  be  mainly  a  matter  for  private 
enterprise.  Merchants  and  manufacturers  alike  are  alive  to 
the  need  for  preparation  on  business  lines,  but  there  are 
certain  measures  which  can  only  be  effective  with  the  dis- 
criminating support  of  the  Government,  whose  aid,  as  in  the 
past,  should,  broadly  speaking,  only  be  given  with  regard  to 
action  which  the  individual  himself  is  unable  to  take.  Apart 
from  the  question  of  discriminating  tariffs,  Government  inter- 
vention is  only  considered  desirable  within  certain  defined 
limits.  A  closer  connection  between  the  business  community 
through  their  appointed  representatives  and  the  various  Gov- 
ernment Departments — co-ordinated  as  far  as  possible  through 
a  Ministry  of  Commerce — is  held  to  afford  the  most  likely 
prospect  that  co-operation  between  trade  interests  and  the 
Government  will  be  really  effective.  There  is  found  to  be  a 
growing  tendency  to  organise  collective  representation  of 
manufacturers  or  merchants  on  a  co-operative  basis  through 
the  agency  of  persons,  firms,  companies,  or  associations  for 
both  the  overseas  and  home  trade.  This  plan,  which  has 
been  applied  successfully  by  engineering  and  other  firms, 
affords  a  means  of  reducing  the  expenses  of  individual  action 
and  ensuring  capable  representation,  more  especially  in 
foreign  countries.  The  Committee  holds,  however,  that  export 
merchants  representing  a  number  of  manufacturers  in  similar 
lines  will  probably  continue,  in  view  of  their  foreign  connec- 
tions and  financial  standing,  to  be  valuable  auxiliaries  in  the 
promotion  of  British  trade.  There  is  a  necessity  in  many 
trades  for  the  larger  employment  of  competent  commercial 
representatives  to  bring  goods  directly  under  the  notice  of 
the  retailer  or  consumer;  also  the  appointment  of  travelling 
representatives  to  visit  agents  where  principals  themselves 
are  not  available.  The  need  for  a  combination  of  linguistic 
ability  with  technical  knowledge  emphasises  the  need  for  the 
study  of  foreign  languages  at  an  early  age  or  concurrently 
with  the  acquisition  of  technical  knowledge.  The  require- 
ments of  common  interest  to  all  traders  in  which  State  aid 
is  desirable  relate  to: — A  tentative  tariff;  a  Ministry  of  Com- 
merce and  Industry;  the  improvement  of  the  commercial  side 
of  the  Consular  service;  the  restriction  of  the  operations  of 
enemy  traders  within  the  Empire  after  the  war,  perhaps  by 
continuing  in  force  many  of  the  provisions  of  the  Trading 
with  the  Enemy  and  other  emergency  Acts;  the  improvement 
of  means  of  transport  on  land  and  water,  and  penalising 
enemy  shipping  as  recognised  in  the  Paris  Economic  Confer 
ence  recommendations;  and  the  co-operation  of  the  State  in 
the  promotion  of  a  Trade  Bank  or  Banks,  to  furnish  financial 
accommodation  of  a  special  kind  to  traders  doing  business 
abroad,  not  otherwise  provided  for  under  the  existing  system. 

If  the  foregoing  requirements  are  satisfied,  little  assistance 
will  be  required  enabling  the  adoption  of  more  effective 
voluntary  action  in  regard  to: — The  printing  of  trade  cata- 
logues in  various  foreign  languages;  the  greater  use  of  the 
metric  system  of  weights,  measures,  and  currency;  the  estab 
lishment  of  improved  British  organisations  for  obtaining  in- 
formation as  to  the  status  of  foreign  clients;  and  the  holding 
of  trade  exhibitions  at  home,  abroad,  and  in  the  Dominions. 

In  regard  to  industrial  organisation,  the  Committee  says 
that  the  vital  interests  of  the  manufacturer  in  the  who'e 
scheme  of  economic  progress  of  the  country  must  be  recog- 
nised, whether  in  relation  to  the  home  or  the  export  trade, 
and  his  claim  to  special  recognition  in  the  matter  of  tariffs 
and  well-directed  State  aid  is  indisputable.  "The  State  must 
clearly  play  a  more  active,  and  even  sympathetic,  part  in 
these  problems,  without  undue  interference  with  the  develop- 
ment of  private  enterprise,"  but  the  two  must  act  in  com- 
bination if  the  best  results  are  to  be  attained.  It  is  con- 
sidered that  the  principal  question  which  arises  in  connection 
with  the  subject  of  industrial  organisation  is  the  future  rela- 
tionship between  employers  and  employed.  The  Committee 
quotes  Mr.  Neville  Chamberlain's  outline  of  the  wants  of 
Capital  and  Labour  as  follows : — 

The  Wants  of  Capital. 

1.  That  labour  should  put  forth  its  utmost  effort  in  pro- 
duction. 

2.  That  there  should  be  reasonable  notice  of  any  change 
in  wages. 

3.  That  labour  should  not  be  unnecessarily  withdrawn. 

The  Wants  op  Labour. 
1.  A   greater   share   in    the    distribution    of    the   wealth   it 
creates. 


•2.  Greater  regularity  of  employment. 

3.  Improved  conditions  of  life  in  the  factory  and  the  home. 

To  these  desiderata  the  Committee  add  the  following  re- 
commendations as  a  basis  for  negotiation  between  Capital 
and  Labour  :  — 

(a)  As  regards  the  remuneration  of  employes  the  principle 
of  payment  by  results  should  as  far  as  possible  be  adopted  by 
employers  and  employed. 

(b)  The  basis  of  rates  of  payment  for  labour  should  involve 
such  a  scale  as  will  ensure  for  all  willing  and  efficient  workers 
a  fair  and  reasonable  standard  of  living. 

(c)  The  Government  should  afford  opportunities  for  con- 
sidering the  amendment  of  the  Trade  Disputes  Acts  and  of 
any  provisions  of  the  Factory  and  Workshop  Acts  other  than 
those  relating  to  the  health  of  the  workers. 

(d)  Encouragement  should  be  given,  as  far  as  possible,  to 
profit-sharing  and  co-partnership  agreements,  or  premium  and 
bonus  systems  on  lines  which  have  proved  beneficial  to  em- 
ployers and  employed  in  the  past,  subject  to  the  special  condi- 
tions of  particular  trades,  and  to  the  maintenance  of  the  stan- 
dard rates  of  wages. 

The  Committee  views  with  hope  the  conferences  that  have 
taken  place  between  employers  and  the  trade  unions,  an.i 
urges  that  such  should  be  encouraged. 

In  this  same  section  the  practical  relation  of  science  to 
industry  is  reviewed.  It  is  believed  that  the  various  agencies 
that  are  now  at  work  on  this  matter  will  have  far-reaching 
results.  Among  other  points  mentioned  is  the  necessity  for 
making  the  scale  of  remuneration  for  trained  scientific  em- 
ployes such  as  will  encourage  students  to  prepare  themselves 
to  take  part  in  the  industrial  campaign  of  the' future.  Other 
subsidiary  questions  mentioned  relate  to  the  use  of  State 
factories  for  private  industrial  work  after  the  war,  encourage- 
ment of  technical  education  after  the  statutory  school  age. 
the  amendment  of  the  Patents,  &c,  Acts,  removing  restric- 
tions to  the  adoption  of  new  processes,  labour-saving  appli- 
ances, and  new  inventions;  the  improvement  of  all  kinds  of 
transport,  better  Government  commercial  intelligence  infor- 
mation respecting  competition  and  new  openings,  further 
diiect  representation  of  manufacturers  in  the  Dominions,  a 
greater  sympathy  on  the  part  of  the  Government  in  regard  to 
the  promotion  and  amendment  of  legislative  measures  affect- 
ing British  industry  (especially  in  relation  to  conditions  of 
labour),  and  "  a  preference  on  the  part  of  Government  Depart- 
ments and  local  authorities  for  goods  produced  within  the 
British  Empire  when  needed  for  the  requirements  of  th« 
State." 

In  Section  2  the  Committee  deals  with  commercial  and 
industrial  policy;  Section  3  relates  to  the  treatment  of  enemy 
shipping  (the  ton  for  ton  policy  of  the  London  Chamber  of 
Commerce,  and  the  after-war  proposals  of  the  British  Im- 
perial Council  of  Commerce) ;  and  Section  4  discusses  finance 
and  insurance.  Practically  one-half  of  the  publication  con- 
sists of  a  collection  of  appendices,  which  include  the  Paris 
Economic  Conference  recommendations,  extracts  from  the 
Government  Committee  report  on  a  Trade  Bank,  and  memor- 
anda relating  to  a  Ministry  of  Commerce,  the  Consular  Ser- 
vice, Restraint  of  Enemy  Trade,  the  Registration  of  Business 
Names  Bill,  Anglo-Italian  trade,   &c. 


Russian  Electrical  Control. — According  to  the  decision 

of  the  Council  of  Ministers,  the  pnyet  de  loi  drawn  up  by  the 
Ministry  of  Trade  on  the  transmission  of  electricity,  has  been 
returned  to  it  for  the  purpose  of  removing-  the  difference  between 
the  Ministry  of  Trade  and  the  Ministry  of  the  Interior.  The 
difference  consists  chiefly  of  the  desire  of  the  Ministry  of  the 
Interior  to  subject  the  control  of  electrotechnical  installations  to 
the  general  police,  whilst  the  Minister  of  Trade,  in  his  prqjet  de  lot, 
contemplates  centralising  the  whole  control  of  the  transmission  of 
electric  current  in  the  hands  of  his  own  officials.  As  a  resnlt  of 
mutual  consideration,  the  Minister  of  the  Interior  agrees  that 
it  is  possible  to  revise  the  projet  de  loi  prepared  by  him  on  the  police 
control  of  electrical  installations,  and  to  accept  almost  without 
correction  the  projet  of  the  Trade  Department.  On  the  question  of 
authorising  new  electrical  installations,  the  Ministries  of  the 
Interior  and  of  Trade  have  introduced  a  clause  in  the  agreement 
milking-  the  authorisation  of  the  electrotechnical  installations  com- 
pletely independent  of  the  consent  of  the  representatives  of  the 
Ministry  of  the  Interior.  In  case  of  the  disapprobation  of  the 
representatives  of  this  Department  in  local  or  central  Committees 
re  the  electrical  business,  such  disagreement  is  to  be  decided  by  the 
Council  of  Ministers. 

The    Ratho     Railway    Smash. — Commenting    on    tin 

accident  at  Ratho,  the  Edinburgh  Evening  Dispatch  remarks  that 
"the  smashed  train  was  lit  by  electricity  and  not  gas.  and.  as  a 
result,  there  was  no  danger  from  fire  to  the  numerous  passengers 
who  were  pinned  down,  and  who  could  not  be  rescued  for  over  an 
hour  after  the  accident.  Had  the  train  been  equipped  with  gas. 
there  is  little  doubt  that  the  smash,  as  was  the  case  at  Gretna  and 
Hawes  Junction,  would  have  been  turned  into  a  fierce  and  terrible 
holocaust,  that  would  have  intensified  the  horrors  and  casualties  of 
the  disaster  manifold.  As  it  was.  the  injured  were  spared  that 
awful  fate." 
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IMPORT  TRADE  OF  CEYLON. 


The  following  figures,  showing  the  value  of  the  imports  of 
electrical  and  allied  material  into  Ceylon  during  1915,  are 
extracted  from  the  recently-issued  official  statistics.  The 
values  for  the  previous  year  are  given  for  purposes  of  com- 
parison, and  notes  added  of  any  increases  or  decreases:  — 

1914.  1915.      Inc.  or  dec. 

Rupees.      Rupees.  Rupees. 


Manufactures  of  copper. — 

From  United  Kingdom 

India  

Germany         

Other  countries 

Total        

Electrical  materials. — 
From  United  Kingdom 

„     Germany         

,,      Other  countries 

Total        

Scientific  instruments. — 
From  United  Kingdom     ... 
India  

Total        

Lamps. — 

From  United  Kingdom 

,.      Germany        

Other  countries 

Total   


30,000  45,000  +  15,000 

29,000  20,000  -  9,000 

22,000     —  -  22,000 

1,000  2,000  +  1,000 


82.000  67,000 

160,000  118,000 

5,000 

16,000  8,000 


181.000       126,000 


19,000 


16,000      - 
3,000      + 


15.000 


42.000 
5,000 
8,000 

55.000 


3,000 
3,000 


19,000        19,000 


135,000 
72,000 

26,000 


62.000 
13,000 
32,000* 


233,000       307,000 

*  Japan  Rs.  11,000. 
Machinery,  foundry  and  workshop. — 
From  United  Kingdom     ...       651,000 


United  States 
Other   countries 


Total 


12,000 
2,000 


000 
000 
000 


665,000       561,000 


126.000 


97,000 
7,000 


104.000 


Other  machinery,  dutiable,  not   including  tea, 

textile,  and  oil-making. — 
From  United  Kingdom 
Germany 
i  rther  countries 

•Total 

Ditto,  free. — 
From  United  Kingdom 
German  v 

..      United  States 
Other  countrii'-. 


41,000 
2,000 
3,000 

13,000 
3,000 

28,000 

2,000 

(6,000 

16,000 

-   30,000 

696,000 
96,000 
50,000 
30,000 

625,000 

8,000 

14,000 

183,000 

-  71,000 
-'   88,000 

-  36,000 
+  153,000 

Total 
Telephone  material*  — 

Prom  United  Kingd 

Germany 


872,000       830,000 


Total 


(N.B. 


6,000 
1,000 


7,000 
-15  Rupees  = 


11,000 


12,000 


5,000 
1,000 


11,000      +        4,000 
£1.) 


Sounding  by  Electricity.—  Experiments  have  recently 
been  made  on  the  banks  of  the  Ohio  River  with  an  electric  sound- 
ing- apparatus,  the  principle  of  which  is  to  produce  at  the  bottom 
of  the  water,  by  towing  a  metallic  body,  a  noise  which  is  observed 
with  a  telephone  receiver  on  board  a  boat.  The  plummet  cons:sts 
of  a  hollow  cast-iron  case  about  45  cm.  long  and  10  cm.  in  diameter, 
which  weighs  18  kg.  :  it  is  suspended  from  an  armoured  cable, 
containing  two  insulated  conductors,  which  are  connected  to  a 
microphone  fixed  inside  the  plummet  and  to  the  receiving  appa- 
ratus at  the  surface.  Tests  have  been  made  at  speeds  from  3'2  km. 
to  9'6  km.  per  hour.  When  the  boat  passes  over  shallows  of  clay 
or  sand,  a  characteristic  hissing  sound  is  heard,  whilst  friction  oh 
rocks  or  gravel  gives  rattling  sounds.  Generally  the  sounds  pro- 
duced are  easily  audible  at  the  receiver,  except  when  the  bottom 
consists  of  a  very  fluid  mud.  The  depth  is  determined  by  the 
length  of  cable  run  out,  and  the  speed  of  the  boat,  which  causes 
the  cable  to  assume  a  slanting  position  :  these  factors  being  known, 
the  depth  can  be  read  from  tables.  The  advantage  of  the  method 
is  that  continuous  soundings  can  be  taken  in  a  sheltered  position 
and  without  slackening  the  speed  of  the  vessel. — Le  Gertie  Civil. 
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Ir  will  not  be  gainsaid  that  when  Mr.  F.  Gill  and  Mr. 
W.  W.  Cook  tackled  the  thorny  question  of  depre- 
ciation of  engineering  plant,  with  a  view  to  provid- 
ing a  rational  basis  of  agreement  between  engineers, 
accountants,  and  financiers,  they  displayed  an 
altruistic  courage  worthy  of  the  highest  praise. 
Moreover,  they  set  about  the  undertaking  in  a 
manner  which  commands  attention  and  respect, 
whether  one  agrees  with  their  conclusions  or  not, 
and  they  have  been  rewarded  by  discussions  which, 
if  they  reveal  the  most  varied  views  upon  the  sub 
ject  of  the  paper,  at  any  rate  bear  witness  to  the 
keen  interest  which  it  arouses  in  the  minds  of  those 
to  whom  the  paper  was  addressed.  The  curious 
difference  of  opinion  displayed,  for  instance,  between 
the  speakers  at  Birmingham  and  those  at  Edinburgh 
needs  some  explanation;  on  the  other  hand,  in  York- 
shire "  honours  were  even,"  and  in  London  the 
feeling  was  distinctly  in  favour  of  the  authors' 
views. 

In  approaching  this  question  from  an  impartial 
point  of  view,  it  should  be  borne  in  mind  that  it  is 
hedged  about  by  a  host  of  divergent  and  incompa- 
tible considerations,  some  of  which,  indeed,  are 
wholly  irrelevant  from  a  scientific  standpoint,  but 
yet  exert  a  controlling  influence  upon  the  views  of 
those  responsible  for  decisions.  As  one  speaker 
remarked  at  Leeds,  expediency  only  too  often  over- 
rides all  theoretical  arguments.  One  factor,  to  the 
admission  of  which  Mr.  Cook  stronely  demurred, 
is  the  presence  or  absence  of  net  profits  out  of 
which  a  due  amount  can  be  set  aside  as  a  provision 
for  depreciation.  Again,  in  the  case  of  municipal 
trading  undertakings,  the  question  whether  the 
sinking  fund  (which  must  be  provided)  truly  repre- 
sents depreciation  or  should  be  supplemented  bv 
further  provision  is  an  old  bone  of  contention;  and 
when  the  affairs  of  a  company  are  under  considera- 
tion, solicitude  for  the  shareholders'  dividends,  and 
in  the  case  of  a  supply  or  tramway  company,  the 
liability  to  purchase  of  the  undertaking  by  the  local 
authority,  have  also  to  be  reckoned  with.  Add  to 
these  factors  the  accountants'  expressed  aversion  to 
"  complicated  book-keeping  "  and  the  difficulty 
which  they  experience  in  explaining  to  business  men 
(is  not  the  adjective  misapplied?)  any  method  but 
the  "  straight-line  system,"  the  impossibility  of 
prophesying  the  duration  of  the  economic  life  of 
an  item  of  plant,  the  instability  of  all  human  affairs 
such  as  market  prices,  taxation,  and  interest  on 
loans,  not  to  mention  wars  and  earthquakes,  and  it 
will  be  seen  that  the  subject  by  no  means  lends 
itself  to  exact  and  rigorous  analysis. 
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The  authors  necessarily  took  account  only  of  those 
factors  which  could  be  regarded  as  strictly  relevant 
to  the  subject  from  the  point  of  view  of  what,  with- 
out disparagement,  we  may  call  pure  theory:  the 
science  of  psychology  is  still  far  from  the  stage  at 
which  measurement  is  possible,  and  many  of  the 
obtrusive  extraneous  considerations  to  which  we 
have  referred  will  be  seen  to  lie  within  its  sphere, 
whilst  others  are  on  the  knees  of  the  gods.  In  the 
case  on  which  the  authors  based  their  argument, 
no  doubt  the  best  possible  means  must  be  employed 
t3  form  a  reasonable  estimate  as  to  the  amount  of 
the  annual  charges  upon  the  plant  that  is  to  be  in- 
stalled, especially  when  widely  different  alternatives 
present  themselves,  such  as  the  choice  between 
steam  and  gas  power,  or  between  manual  and  auto- 
matic telephone  switchboards;  but  once  the  plant  is 
put  in  operation,  we  cannot  avoid  the  conclusion 
that  the  conduct  of  the  business,  and  the  decision  as 
to  the  proper  rate  and  system  of  depreciation  to 
adopt,  must  be  allowed  to  depend  very  largely  upon 
the  circumstances  of  the  moment  when  the  annual 
revision  of  accounts  takes  place.  No  matter  what 
agreement  may  be  reached  on  theoretical  grounds, 
that  is  fairly  certain  to  be  the  actual  course  adopted 
in  practice. 

The  subject  is  of  peculiar  interest  at  the  present 
time,  when  the  question  of  purchase  of  the  Metro- 
politan supply  companies  is  looming  in  the  not 
distant  future,  and  the  present  owners  are  perforce 
called  upon  to  have  regard  to  the  value  that  will 
be  placed  upon  their  property,  especially  in  the  not 
unlikely  event  of  purchase  before  the  expiry  of  the 
statutory  period.  Under  these  conditions,  that  part 
of  the  paper  in  which  the  authors  deal  with  "  the 
value  of  the  plant  in  place  "  will  be  of  particular 
interest  to  them,  but  whether  they  will  feel  it  to 
their  advantage  to  adopt  the  method  of  valuation 
recommended  by  the  authors  is  somewhat  question- 
able. Moreover,  another  question  here  arises — -out- 
side the  scope  of  the  paper,  but  of  material  import- 
arce,  nevertheless — namely,  the  value  of  the  plant 
expressed  in  terms  of  the  price  that  it  would  fetch  on 
its  merits  in  the  open  market,  which  would  not  neces- 
sarily bear  any  definite  relation  to  the  value  at  which 
it  might  stand  in  the  books  of  the  company,  as  depre- 
ciated. In  this  connection,  it  is  impossible  to  ignore 
the  fluctuations  in  value  that  have  been,  and  may  be, 
induced  by  war  conditions,  and  here,  again,  no  pro- 
cess of  analysis  avails  to  take  account  of  all  the 
relevant  considerations.  The  solution  will  be  arrived 
at  by  the  judicial  estimate,  otherwise  the  glorified 
guesswork,  of  the  arbitrator  in  the  light  of  rival 
and  highly  divergent  claims.  The  authors  take  no 
.account  of  goodwill  in  connection  with  deprecia- 
tion, nor  could  they  be  expected  to  do  so,  though 
Mr.  Selvey  introduced  it  at  Leeds;  but  it  is,  never- 
theless, a  factor  that  will  provide  abundant  scope 
for  forensic  eloquence  and  bills  of  costs  unless  the 
•     purchase  is  deferred  to  the  statutory  limit. 

Not  only  is  the  method  of  allotting  depreciation  a 
contentious  problem:  the  question  of  maintenance 
is  also  one  that  affords  much  scope  for  discussion. 
The  precise  point  where  the  line  should  be  drawn 
between  repairs  and  renewals,  and  the  question 
whether  to  charge  such  items  to  maintenance  or  to 
renewals,  are  proper  and  prolific  subjects  for  debate. 
But  we  have  not  space  to  enter  upon  this  wide  field. 
In  conclusion,  we  venture  to  put  forward  once  more 
a  counsel  which  is  no  stranger  to  our  columns, 
namely,  no  matter  what  system  of  depreciation  is 
adopted,  the  management  will  do  well  to  build  up, 
,      as    soon    as    possible,    a    substantial    reserve    fund. 


Until  this  is  done,  no  , municipal  trading  department 
should  be  depleted  of  its  profits  in  order  to  relieve 
the  rates,  and  no.  company  should  declare  large  divi- 
dends for  the  sake  of  indicating  a  prosperity  which 
in  the  light  of  subsequent  developments  may  prove 
illusory. 


The  report  on  this  subject,  ot 
High-Speed  which  we  commence  an  abstract  on 
Telegraphy,  another  page,  while  it  suffers  from, 
the  fact  that  the  outbreak  of  war 
brought  the  elaborate  experimental  investigations 
which  had  been  contemplated  to  a  sudden  stand- 
still, nevertheless  marks  an  epoch  in  the  his- 
tory of  the  evolution  of  high-speed  telegraphy 
in  this  country.  Incidentally,  we  may  congratu- 
late ourselves  on  the  leading  position  occupied 
by  the  British  Post  Office  and  British  inventors  in 
the  development  of  this  interesting  branch  of  .the 
science  of  long-distance  communication,  a  position 
to  which  New  Zealand  has  contributed  in  no  smail 
measure,  for  several  of  the  most  useful  and  success- 
ful devices  have  been  invented  by  sons  of  that  pro- 
gressive Dominion — Messrs.  John  Gell  and  Donald 
Murray.  The  latter  in  particular  has  laboured  in- 
cessantly in  this  field,  and  has  evolved  a  remarkable 
series  of  apparatus,  besides  focusing  public  atten- 
tion upon  the  subject  by  his  able  writings. 

The  complexity  and  almost  infinite  variety  of  the 
inventions  which  have  been  developed  in  the  hope 
of  solving  the  problems  of  high-speed  telegraphy 
were  abundantly  illustrated  in  the  classic  paper  read 
by  Mr.  H.  H.  Harrison  before  the  Institution  of 
Electrical  Engineers  last  year,  and  it  is  interesting 
to  note  that  both  he  and  Mr.  Murray  have  recently 
joined  forces  with  Messrs.  Creed,  Bille  &  Co.,  who 
also  stand  in  the  front  rank  in  this  connection,  and 
will,  without  doubt,  give  a  good  account  of  them 
selves  thus  reinforced  in  the  future. 

The  Committee's  report,  without  excessive  tech- 
nical detail,  tersely  outlines  the  purpose  and  char- 
acter of  each  of  the  devices  that  have  been  tested 
or  put  forward,  and  constitutes  an  able  summary  of 
the  present  position.  It  is  made  clear  that  the 
requirements  of  the  British  telegraphic  service 
should  be  closely  studied  by  inventors  before  they 
devote  their  brains  to  the  task  of  complying  with 
them,  for  the  conditions  are  by  no  means  simple  or 
obvious.  But  for  the  transfer  of  many  of  the  tele- 
graph lines  to  the  trunk  telephone  service,  it  appears 
that  there  would  have  been  no  special  need  of  high- 
speed apparatus  other  than  the  classic  Wheatstone. 
Even  under  the  conditions  thus  set  up,  not  every 
high-speed  system  is  applicable  to  the  traffic  require- 
ments, one  of  the  most  pressing  of  which  is  the 
necessity  of  a  ready  means  of  communication  be- 
tween the  terminal  operators,  for  the  purpose  of 
making  corrections,  &c.  Again,  the  organisation  of 
the  traffic  presents  special  problems  which  would 
not  naturally  suggest  themselves  to  the  mind  of  the 
casual  observer.  Hence  it  is  that,  after  mature 
deliberation,  the  Committee  arrives  at  the  extremely 
important  conclusion  that  "  systems  on  the  multi- 
plex principle  are  definitely  superior  to  the  auto 
matic  high-speed  systems  on  the  large  majority  of 
main  circuits  for  ordinary  inland  commercial  tele- 
graph work."  Thus,  "  at  one  fell  swoop,"  are 
swept  aside  so  many  ingenious  instruments,  the 
fruit  of  untold  pains  and  lavish  outlay.  This  is  the 
outstanding  feature  of  the  report,  which  goes  on  to 
give  the  palm  to  the  Western  Electric  Co.'s  system, 
but  keeps  the  door  open  for  others.  We  believe 
that  Mr.  Murray's  pioneer  work  deserves  a  con- 
siderable measure  of  credit  in  this  connection,  but, 
above  all,  we  must  not  omit  to  pay  homage  to  the 
memory  of  the  French  inventor,  who  is  entitled  to 
rank  with  our  illustrious  Wheatstone — namelv,  the 
originator  of  the  five-unit  alphabet  and  of  tli° 
modern  multiplex  system,  Baudot. 
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THE     PIRELLI-GENERAL     CABLE     WORKS. 


Although  the  new  cable  factory  of  the  Pirelli-General  Cable 
Works,  Ltd.,  at  Southampton,  has   been    in   operation  for 


Cable-stranding  Machines. 

some  two  years,  it  was  not  until  last 
month,  owing  to  the  exigencies  of 
the  war  and  the  pressure  of  work, 
that  an  official  description  of  the 
plant  was  issued  by  the  company. 
From  the  excellent  brochure  which 
we  have  now  received,  we  have 
extracted  the  following  particulars, 
which,  while  not  pretending  to  present 
an  adequate  account  of  the  establish- 
ment, may  serve,  at  any  rate,  to  indicate 
the  nature  and  scope  of  the  works. 

The  company  was  formed  jointly  by 
the  Italian  firm  of  Pirelli  &  Co.  and 
the  General  Electric  Co.,  Ltd.,  of  Great 
Britain,  both  concerns  of  world-wide 
reputation,  and  combining  commercial 
experience  with  technical  ability  of  the 
liighest  order.  Hence  the  cable  works 
had  the  advantage  of  starting  with  the 
support  of  a  huge  organisation  and  vast 
resources,  which  guaranteed  to  it 
success  from  the  very  commencement. 
Moreover,  it  was  set  in  operation  at 
a  time  when  the  national  emergency 
called  for  the  employment  of  every 
possible  instrument  of  production,  and 
has  thus  been  enabled  to  carry  out 
important  contracts  for  Government 
departments  ;  at  the  same  time,  the 
circumstances  under  which  it  was  in- 
augurated rendered  it  impossible  to 
signalise  the  event  in  the  usual  manner, 
and  consequently  operations  were  quietly 
commenced  without  any  public  function. 

The  firm  of  Pirelli  <fc  Co.,  which 
has  been  established  for  over  40  years, 
possesses  factories  at  Milan  and  Spezia 
in  Italy,  and  at  Barcelona  in  Spain, 
and  employs  at  Milan  alone  over  6,000 
workers  ;  owing  to  its  progressive  cha- 
racter and  the  excellence  of  its  research 
department,  it  has  long  held  a  position 
in  the  front  rank  of  cable  manufac- 
turers. The  General  Electric  Co.,  Ltd., 
one  of  the  largest  firms  of  electrical  manu - 
facturers  in  the  British  Empire,  needs 
no  introduction  to  our  readers,  with 
whom  its  name  is  a  "  household  word.'' 


The  whole  of  the  plant  being  entirely  new,  the  works 
enjoyed  the  advantage  of  starting  on  the  most  up-to-date 
lines  and  with  the  most  efficient  types  of  machinery  through- 
out. The  lay-out  of  the  plant  is  also  planned  with  an  eye 
to  the  most  economical  production.  A  private  pier  gives 
access  to  the  site  by  water,  and  is  equipped  with  a  10-ton 
electric  crane,  while  an  overhead  monorail  system  with 
electrical  propulsion  affords  facilities  for  transporting  loads 
up  to  7  tons  in  weight  to  any  part  of  the  works.  The  main 
building  is  of  two  storeys,  to  which  others  can  be  added  if 
necessary — but  only  one-third  of  the  area  owned  by  the 
company  is  at  present  covered,  so  that  there  is  ample  room 
for  extensions.  The  shops  are  well  lighted  and  ventilated. 
The  heavy  machinery  is  mounted  on  the  ground  floor, 
where  the  rubber  washing,  cleaning,  and  calendering 
plant,  the  stranding  and  covering  machines,  the  vulcanising 
and  testing  tanks,  lead  presses,  and  stores  are  situated.  All 
the  machinery  is  driven  by  "Witton"  motors,  which  derive 
their  power  from  the  Southampton  Corporation  mains.  A 
boiler  house  supplies  steam  for  the  cable-heating  and  drying 
chambers,  and  two  gas  producers  provide  for  the  heating  of 
the  lead  furnaces.  The  works  are  lighted  with  Osram  and 
Osram-Atmos  lamps. 

The  cable  machinery  is  capable  of  laying  up  as  many  as 
450  wires  in  one  cable,  and  can  deal  with  cables  up  to 
]  ,500  sq.  mm.  section.  Both  rubber  and  paper  insulation 
is  employed,  the  latter  type  of  cable  being  lead-sheathed. 
Wire  and  tape  armour  is  also  provided  when  required. 

The  testing  rooms  are  of  exceptional  excellence,  being 
equipped  with  apparatus  for  investigating  the  properties  of 
all  the  materials  used  in  cable  manufacture,  and  test 
pressures   up   to    800,000   volts    a.C.    are    available,    the 
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current  being  generated  by  a  "  Witton "  alternator  and 
transformed  up.  An  electrostatic  voltmeter  of  the  Jona 
type,  with  a  maximum  range  of  200,000  volts,  and  trans- 
formers giving  various  test  pressures,  are  provided. 

On  the  upper  floor  machines  are  installed  for  the  manu- 
facture of  the  smaller  wires  and  cables  for  electric  lighting, 
telegraphs  and  telephones,  bells,  &c,  and  afford  employment 
for  female  labour,  which  in  the  past  has  had  little  scope  in 


(  ABLE-TESTI 


.Southampton.  Other  departments  include  offices,  stores, 
repair  shops,  &c,  the  last-mentioned  being  equipped  with 
heavy  machine  tools  capable  of  making  the  new'  machinery 
for  future  extensions  to  the  works.  We  give  herewith 
some  views  of  the  cable  shops,  to  illustrate  the  character  of 
the  equipment,  which  we  hope  at  some  future  date  to 
describe  more  fully,  and  conclude  with  an  expression  of 
our  best  wishes  for  the  success  of  the  factory  in  the  strenuous 
times  to  come. 


syndicates,  and  one  of  the  objects  of  the  district  banks  was 
to  make  advances  to  the  local   banks   of  the   syndicates. 
This  excellent  preliminary  to  the  solution  of  the  financial 
difficulties  which  are  at  the  back  of  so  many  agricultural 
problems  was   followed  by  another  law  (March  31st,  1899). 
which  placed  an  advance  of  £1,COO,000  from  the  Banque 
de  France  at  the  disposal  of  the  Government  for  application 
to  loans  (free  of  interest)  to  the  district  banks,  in  order  that 
these  in  turn  might  render  more  effec- 
tive assistance   to  the   local  sooieties. 
Still  later,  the  law  of  September  29th, 
1900,  organised  long-term  agricultural 
credit,  and  authorised  the  Government 
to  draw  on  the  funds  up  to  £1,600,000, 
and  remit  sums  to  the  district  banks, 
free  of  charge,  for  the  benefit  of  agri- 
cultural- co-operative  societies  seeking 
loans  for  approved  purposes.     Societies 
thus  financed  are  required  to  repay  the 
district   banks   by  annual  instalments 
over  periods  up  to  25   years.      Out- 
standing principal  is   subject  only  to 
2  per  cent,  interest  per  annum.     Ad- 
vances to  the  local  society  in  respect  of 
agricultural  operations  or  the  purchase 
and  installation  of  machinery,  &c,  are 
made  by  the  district  bank  as  the  work 
proceeds.      The   total   amount  of  the 
advances   may   not   exceed    twice    the 
capital  subscribed  by  the  society  to  the 
local   bank,   and  the  capital  itself   is 
made   up   of   shares,   of   which    every 
member    must  purchase   at   least   one.      The   shares   bear 
interest  at  not  more  than  4  per  cent. 

Societies  desirous,  or  formed  with  the  sole  object  of 
establishing  a  central  station  to  serve  a  group  of  farmers, 
or  of  purchasing  energy  in  bulk  from  a  power  company,  are 
admitted  to  the  full  benefits  of  the  scheme  of  financial 
assistance  outlined  above,  and  are  thus  relieved  of  the 
immediate   capital   expenditure.      Naturally,   the   societies 


SOME     CONSIDERATIONS 

AFFECTING     THE     USE     OF     ELECTRICITY 

IN     AGRICULTURE. 

(Coticluded from  page  89.) 

It  is,  of  course,  well  known  that  our  near  neighbour  France 
has  for  many  years  carefully  fostered  her  agricultural 
resources,  and,  amongst  other  matters  which  have  occupied 
attention  in  official  circles,  is  the  possibility  of  extending 
the  use  of  electricity  for  agricultural  purposes,  largely  with 
a  view  to  helping  out  the  scarcity  of  labour  after  the  war. 
A  good  deal  has  already  been  done  in  this  direction  by  the 
enterprise  of  French  electric  power  companies,  by  the 
co-operative  action  of  French  farmers,  and  by  a  valuable 
measure  of  Government  assistance. 

In  France  there  are  extensive  distribution  networks,  and 
electrical  energy  can  be  purchased  cheaply  enough  od  the 
line  of  transmission,  but  the  problem  there  (as  elsewhere)  is 
to  supply  the  farms  situated  at  some  distance  from  the 
transmission  routes.  Solely  from  the  point  of  view  of  cost, 
it  is  impossible  for  the  supply  company  to  serve  such  con- 
sumers as  individuals,  but  the  difficulty  has  been  overcome 
by  a  number  of  agriculturists  co-operating  in  the  provision 
of  a  distribution  system,  and,  if  necessary,  of  a  generating 
station  to  supply  it. 

It  was  to  facilitate  the  realisation  of  such  co-operative 
schemes  that  the  French  system  of  collective  agricultural 
credit  was  first  established,  and  there  seems  to  be  no  doubt 
that  this  system  will  play  a  very  important  part  in  future, 
and  not  only  in  France.  Mutual  agricultural  credit  was 
organised  in  France  by  the  Act  of  November  5th.  1894, 
which  created  district  banks  for  agricultural  credit.  It 
was  laid  down  that  the  capital  of  these  banks  could  only  be 
found    by    subscription    from    members    of    agricultural 
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have  to  pay,  in  the  long  run,  the  same  amount 
(plus  interest)  as  they  would  have  to  pay  for  a  central 
station,  or  for  a  feeder  and  sub-station,  if  they  paid 
outright  in  the  first  instance.  This  means  that  the  cost 
per  unit,  for  electrical  energy  is  relatively  higher  until  the 
capital  debt  is  discharged,  but  the  burden  of  the  latter  is 
distributed  over  anything  up  to  25  years.  The  price  per 
unit  is  at  first  such  that  the  annual  receipts  provide  for 
interest  and  depreciation  on  the  loan,  costs  of  working  and 
maintenance,  and,  in  addition,  the  accumulation  of  a  reason- 
able reserve  fund.  After  the  loan  is  repaid,  the  price  per 
unit  naturally  decreases  very  considerably.     If  the  receipts 
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show  a  surplus,  after  making  the  above  provisions,  it  is 
divided  between  consumers  (who  must  all  be  members  of 
the  society),  in  proportion  to  their  consumption. 

There  is  no  limit  to  the  number  of  district  banks  which 
may  be  established,  and  at  the  end  of  1913  there  were  98 
distributed  all  over  France,  so  that  co-operative  agricultural 
societies  could  be  founded  and  operated  anywhere. 

It  cannot  be  too  strongly  emphasised  that  the  obstacles 
in.  the  way  of  really  general  utilisation  of  electricity  in 
agriculture  are  those  of  finance  and  those  of  conservatism. 
The  manufacturers  can  supply  electrical  equipment  suitable 
for  every  farm  need*,  and  agriculturists  could,  if  necessary, 
obtain  electrical  equipment  on  easy  terms  by  the  co-operative 
society  system,  especially  the  larger  electric  motors  (as  needed 
for  ploughing,  threshing,  &c),  which  can  only  be  used 
economically  on  a  co-operative  basis.  At  the  back  of  such 
co-operative  societies  must  be  agricultural  banks,  with  a 
measure  of  State  support.  Granted  the  organisation  for 
financing  co-operative  societies  there  still  remains  the  task 
of  persuading  agriculturalists  to  form  them,  and  it  will  fall 
upon  central  station  engineers  and  electrical  manufacturers 
to  boost  the  advantages  of  electric  power  in  agriculture  just 
as  they  do  in  its  other  industrial  applications.  In  this  special 
application,  however,  they  might  go  further,  not  only 
overcoming  the  conservatism  of  farmers,  but  showing  them 
how  the  financial  problem  may  be  solved  by  co-operation, 
and  even  assisting  in  securing  the  necessary  organisation 
and  Government  support  for  co-operation. 

It  may  be  of  interest  to  give  a  few  particulars  concerning 
a  French  limited  liability  co-operative  society  in  the  Roisel 
(Somme)  sector,  which  has  as  its  object  the  supply  of  elec- 
tricity for  agricultural  purposes,  or,  more  specifically,  its 
object  is  "  to  facilitate  agricultural  operations  by  supplying 
electricity  for  all  purposes,"  and,  with  this  end  in  view, 
the  society  makes  contracts  and  loans  to  secure  the  proper 
installation  and  use  of  apparatus  for  its  members.  The 
society  has  members  in  86  communes,  and  is  established,  in 
the  first  place,  for  a  period  of  20  years.  The  original 
capital  was  £8,000,  in  2,000  shares  of  £4  each,  and  this 
can  be  increased  by  decision  of  a  general  meeting,  or  it  may 
he  reduced  (by  not  more  than  10  per  cent.)  by  calling  in 
shares. 

Each  member  must  hold  at  least  one  share.  £  1  being:  paid  on 
application  and  the  remainder  as  and  when  demanded.  Each  share 
is  indivisible,  will  not  be  redeemed  at  a  premium,  and  will  not  bear 
more  than  4  per  cent,  interest.  A  certain  proportion  of  all  fresh 
capital  issued  is  reserved  to  old  shareholders,  the  admission  of 
new  members  is  controlled,  and  any  member  maj  retire,  or  he 
may  be  expelled  for  a  sufficient  reason,  so  long  as  the  capital  is 
not  reduced  more  than  10  per  cent,  by  such  action.  Until  all  State 
loans  have  been  repaid,  the  capital  may  not  be  reduced  below  that 
on  which  the  loans  were  granted.  Members  retiring  or  expelled 
are  bought  out  by  the  society  (at  not  more  than  par),  but  they  are 
still  liable,  to  the  amount  of  their  former  shares,  for  debts  con- 
tracted by  the  society  during  their  membership. 

The  administrative  council  of  the  society  comprises  nine  members, 
each  of  whom  holds  at  least  10  shares  during  his  whole  term  of" 
office,  these  shares  being  inalienable  and  deposited  in  the  society's 
bank  as  a  guarantee.  The  normal  period  of  office  is  three  years. 
The  council  is  given  full  control  over  affairs  of  the  society  and. 
inter  alia,  it  fixes  the  price  of  current  and  the  conditions  of  supply 
once  a  year.  Any  or  all  of  the  powers  of  the  council  may  be  dele- 
gated by  it  to  a  working  committee  of  three  members.  A  technical 
director  (possibly  not  belonging  to  the  society)  may  be  appointed 
to  work  under  the  council.  In  general  meetings,  five  shares  (£20) 
counts  as  one  vote,  but  no  member  may  exercise  more  than 
10  votes.  Consent  of  a  general  meeting  is  necessary  in  the  case  of 
proposed  deals  involving  £4,000  or  more,  and  in  the  case  of  work 
proposed  to  be  done  at  a  cost  of  £800  or  more  to  the  society.  A 
valuable  opportunity  of  furthering  the  aims  and  interest  of  the 
society  is  afforded  by  the  annual  meeting,  for  which  one  delegate  is 
nominated  from  each  commune.  As  regards  the  distribution  of 
profits,  any  surplus  after  paying  redemption  and  working  expenses 
is  taxed  5  per  cent,  to  provide  the  statutory  reserve  ;  then  4  per 
cent,  interest  is  paid  to  shareholders,  and  10  per  cent,  of  any  sur- 
plus still  remaining  is  placed  to  supplementary  reserve,  the  balance 
being  divided  amongst  shareholders.  The  reserve  funds  are  not 
repayable  to  members  under  any  circumstances :  in  case  of  liquid- 
ation any  balance  from  reserve  is  to  be  applied  to  encouraging 
agricultural  co-operation,  or  to  other  works  of  agricultural 
amelioration. 

*  Many  of  the  existing  standard  agricultural  machines  operate 
at  too  low  speed  for  efficient  electric  driving.  This  is,  of  course, 
due  to  these  machines  having  been  developed  for  hand  operation 
or  for  slow-speed  belt  driving,  and  there  is  no  reason  why  modified 
machines  should  not  be  built  for  direct  coupling  to  high  or  medium- 
speed  electric  motors  Co-operation  is  required  between  electrical 
Manufacturers  and  makers  of  agricultural  machinery. 


The  constitution  and  aims  of  this  society  form  a  very 
good  example  of  the  businesslike  yet  sympathetic  lines 
which  such  a  scheme  must  be  operated  if  it  is  to  succeed. 
Not  the  least  pleasing  feature  of  the  society's  statutes  is 
the  provision  whereby  non-members  may  have  two  lamps 
on  practically  the  same  terms  as  members.  This  rule 
reserves  the  benefit  of  wholesale  electric  lighting  and 
of  electric  power  to  the  members,  without  denying  to 
"  outsiders  "  the  great  convenience  which  even  a  couple  of 
filament  lamps  may  bring. 

In  concluding  these  remarks  we  may  draw  attention  to 
two  further  matters  which  may  have  a  considerable  infiuenre 
on  the  future  development  of  rural  electricity  supply,  viz.. 
ploughing  and  transport.  As  most  of  us  are  aware,  a  revo- 
lution on  a  small  scale  is  occurring  in  connection  with 
ploughing — the  oil  tractor  and  plough  which  so  many 
people  scoffed  at  a  few  years  back  has,  owing  to  war-labour 
conditions,  been  forced  into  use,  and  it  is  said  that  over  a 
100  firms  are  building  suitable  engines  for  ploughing  pur- 
poses. This  is  a  development  which  may  as  easily  react  in 
favour  as  against  electric  ploughing,  if  we  choose  to  develop 
agricultural  electricity  supply  on  an  extended  scale.  Given 
a  shortage  of  labour,  the  farmer  must  adopt  mechanically- 
driven  ploughing  and  cultivating  appliances,  and  that  type 
which  requires  the  least  labour  and  least  costly  fuel,  and  is 
inexpensive  in  upkeep  and  most  simple  in  operation,  should 
appeal  most  strongly  to  him. 

Of  the  three  "  power  "  systems  in  use,  viz.,  the  "  cable," 
the  "tractor"  and  the  self-contained  motor  plough,  we 
know  from  Continental  and  British  experience,"  that 
electric  cable  ploughing  is  a  greater  labour-saver,  and  less 
costly  in  plant  and  operation,  than  steam  ploughing  by 
cable  :  an  American  writer  (Koester)  some  years  ago  gave 
the  comparative  capital  costs  of  electric  and  steam  cable 
plough  tackles  as  $11,000  and  $14-15,000. 

The  disadvantage  cited  against  the  electric  tackle — that 
it  is  not  self-propelled — could  obviously  be  overcome. 

According  to  an  English  writer  on  the  general  question 
of  ploughingf  a  set  of  14-h.p.  nominal  ploughing  engines, 
with  a  six-furrow  plough,  can  plough  20-25  acres  per  day. 
or  cultivate  50-55  acres  ;  in  a  season  8,000-4,000  acres  are 
dealt  with.  Such  a  set  is  usually  hired  at  10s.  to  12s.  per 
aire,  the  farmer  finding  coal  and  water  ;  it  requires  four 
men  and  a  boy,  also  a  man  and  horse  for  carting.  The 
cable  system  allows  of  any  practicable  depth  of  ploughing. 
and  the  cables  are  good  for  6,000-8,000  acres  before 
renewal. 

Obviously  the  high  initial  outlay  is  against  the  use  of  a 
steam-operated  cable  system  by  small  or  medium  farms, 
unless  they  hire,  in  which  case  the  time  of  use  has  to  lie. 
arranged. 

The  less  costly  and  more  mobile  oil  tractor  has  been 
developed  in  a  variety  of  sizes,  ranging  from  7  to  60  traction 
h.p.  and  from  15  to  120  b.h.p.,  and  the  25-80  b.h.p.  machine 
is  suggested  as  suited  to  conditions- in  this  country.  The 
traction  efficiency  appears  to  be  50-60  per  cent.,  but  limits 
of  30-70  per  cent,  are  sometimes  reached  :  a  Canadian  test 
showed  a  weight  of  535  lb.  per  "b.h.p.,  and  61  per  cent,  of 
this  delivered  at  the  draw-bar  when  ploughing.  It  is  in- 
teresting to  note  that  the  draft  of  ploughs  in  different  soils 
varies  from  227  lb.  in  loamy  sand  to  660  lb.  in  blue  clay. 
with  a  furrow  5  in.  deep  and  9  in.  wide,  and  that  a 
10-12  h.p.  engine  on  a  self-contained  plough  is  considered 
sufficiently  powerful  for  two  furrows  in  medium  land, 
the  machine  weighing  about  1  ton,  and  ploughing  about 
;'.  acres  per  day.  These  figures  should  lie  of  interest  to 
electrical  men  who  are  considering  rural  supply  work, 
because  the  battery-plough  and  battery-tractor  are  obvious 
possibilities  with  an  intensively  developed  farm-electric 
supply  system.  This  also  applies  to  the  question  of 
transport,  which  is  bound  up  with  the  employment  of  the 
electric  tractor,  which  is  already  in  considerable  favour  for 
industrial  use.  But  there  is  also  to  be  considered  for  large 
farms,  or  for  co-operative  working,  the  use  of  narrow-gauge 
light  railways  with  battery  or  trolley  tractors,  such  as  have, 
in  fact,  been  employed  on  the  Continent,  and  with  which 
our  own  Light  Railway  Commissioners  were,  according  to  a 
writer  in  the  Times,  originally  intended  to  deal. 

*  "Electric  Ploughing,"  Elec.  Rev.,  February  11th,  1916. 

t '"  Mechanical  Aids  to  Farming,"  QmUMreial  Motor,  July.  1916. 
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It  is  obvious  that  rural  transport  will  have  to  be 
reorganised  in  the  future,  and,  given  the  necessary  supply 
facilities,  there  is  no  obvious  reason  which  electricity  should 
not  play  a  prominent  part  in  connection  with  it. 


ERRORS     OF     DIRECT-CURRENT     AMPERE- 
HOUR     METERS. 


The  present  article  is  an  attempt  approximately  to  investi- 
gate, from  a  theoretical  standpoint,  the  errors  of  direct- 
current  ampere-hour  meters.  The  shapes  of  the  curves  of 
both  mercury  and  commutator  meters  are  well  known,  but 
it  would  seem  only  empirically.  An  investigation  of  these 
cnrves  from  a  theoretical  standpoint  is  not  only  interesting, 
lmt  valuable,  as  it  will  throw  considerable  light  on  their 
nature,  will  point  out  a  rational  method  of  testing  the  two 
types  of  meters,  and,  incidentally,  will  explain  the  remark- 
able difference  in  the  performances  of  meters  of  the  mercury 
and  commutator  types. 

Considering  first  an  ideal  meter  of  either  type,  without 
solid  or  fluid  friction,  in  which  the  same  field  is  used  for 
braking  and  driving,  we  have,  6  being  current,  b  flux,  0> 
angular  speed,  a  and  e  constants,  equating  torques 

p  ,a  b2  =  a  c  B, 

<0  =  acjeB, 

showing  that  the  speed  of  a  meter  for  a  given  current  is 
inversely  proportional  to  the  flux.  This  is  now  generally 
known,  but  it  is  interesting  to  recollect  that  in  a  descriptive 
pamphlet  of  a  well-known  meter,  published  not  many  years 
ago,  it  was  stated  that,  as  the  braking  and  driving  fluxes 
were  identical,  an  alteration  in  the  strength  of  the  magnet* 
would  not  affect  the  accuracy  of  the  meter. 

The  case  of  a  meter  with  solid  friction  only  may  now  be 
considered.  The  fundamental  equation  now  becomes./ being 
frictional  torque — 

a  B  c  =  e  B2  u,  +  / 
to  =  a  c/e  B  —  /Je  B8. 

The  error  is  accordingly  —  fje  b',  and  it  is  interesting  to 
note  that  this  varies  inversely  as  b2,  emphasising  the  advan- 
tage of  powerful  magnets. 

Consider  now  the  meter  with  the  armature  at  rest,  and 
with  a  current  infinitesimally  less  than  starting  current 
passing.     We  shall  now  have — 

o  =  a  cje  b  —  FJe  b2  and  v  =  a  b  r„ 

C,  being  starting  current  and  P  being  standing-still  friction. 
It  is  difficult  to  estimate  the  ratio  between  F  and/,  the 
friction  when  the  rotor  is  moving.  It  is  quite  probable 
that  in  the  case  of  mercury  meters,  even  at  minute  speeds, 
the. armature  has  a  tendency  to  be  lifted  off  the  bottom 
jewel,  the  friction  thereby  being  very  considerably  reduced. 
In  the  case  of  a  commutator  meter,  there  will  be  no  such 
tendency.  As  a  rough  approximation,  FJ/=n  may  be 
taken  as  3  for  a  mercury  meter  and  1 J  for  a  commutator 
meter. 

We  have  accordingly,  /  =  a  b  c„/m. 

The  error  can  now  be  written,  —  a  cs/w  e  b. 

The  percentage  error  v  is  therefore,  —  100  c.  //  0. 

This  error,  it  must  be  noted,  is  the  difference  between 
the  actual  and  ideal  speeds  of  the  meter.  It  is  not  the. 
same  as  the  inaccuracy  of  registration,  for,  as  is  well  known, 
the  wheel  work  of  the  counting  train  of  a  meter  is  so 
adjusted  ae  to  make  the  algebraical  average  of  the  various 
inaccuracies  as  near  zero  as  possible. 

The  results  obtained  above  apply  with  close  approxima- 
tion to  a  commutator  meter,  and  also  to  a  mercury  meter 
at  low  speed.  They  demonstrate  that  the  curve  of  a  meter 
n  these  circumstances  is  a  rectangular  hyperbola,  and  that 


the  performance  of  the  meter  depends  upon  the  starting 
current  and  the  ratio  of  stationary  to  moving  friction. 

To  take  a  numerical  example,  with  a  commutator  meter 
having  o9  =  0'02  ampere,  //  =  1},  the  percentage  error 
at  j  ampere  will  be  —  (3-4.  Since  the  meter  will 
probably  be  adjusted  to  read  2  per  cent,  fast  at  ideal  speed, 
the  inaccuracy  will  be,  at  J  ampere,  4-4  per  cent.  slow. 
With  a  mercury  meter,  cs  being  0-03,  and  n  being  3,  the  per- 
centage error  will  be  — 4.  As  the  ideal  speed  will,  for  reasons 
to  be  explained  later,  probably  be  about  S-|  per  cent,  fast . 
the  inaccuracy  of  the  meter  at.  }  ampere  will  be  \  per  cent. 
slow. 

It  may  occasionally  happen  that  a  mercury  meter  will 
give  a  satisfactory  test  at  low  load  with  an  unsatisfactory 
starting  current,  this  indicating  that  n  has  a  higher  value 
than  3.  In  such  a  case  the  rotor  will  usually  be  found  to 
be  out  of  truth  or  improperly  balanced,  a  state  of  affairs 
that  needs  correction.  The  suitability  of  starting  current 
as  a  criterion  of  the  accuracy  of  a  meter  is  not,  therefore, 
vitiated  by  such  an  example. 

The  case  of  a  meter  having  both  solid  and  fluid  friction 
has  now  to  be  considered.  The  simplest  way  to  deal  with 
this  problem  is  to  assume  that  fluid  friction  introduces  an 
error  proportional  to  w2.  Since  ,u  is  very  nearly  propor- 
tional to  c  at  the  higher  speeds  when  fluid  friction  ceases  te 
be  negligible!  we  may  consider  this  error  to  be  proportional 
to  C*. 

The  error  may  be  written  —  j]e  b*  —  gc2,g  being  a 
constant,  percentage  error  ,,  =  —  100  cB  n  c  —  m  c,  m  being 
a  constant.     The  shape  of  the  curve  is  now  altered.     There 


Full  line  — Commutator  Meter,  starting  current  0'02  amp. 
Dotted  line—  Mercury  Meter,  starting  current  0*043  amp. 


Errors  op  D.C.  Ampere-hour  Metres. 

is  now  a  minimum  arithmetical  error  for  a  finite  value  of  <  . 
The  curve  can  be  constructed  by  adding  the  ordinates  of  the 
original  curve  to  those  of  a  straight  line  x  =  m  o.  The 
shape  of  the  curve  is  very  little  modified  for  the  lower 
speeds  of  the  meter. 

The  result  of  the  correction  for  fluid  friction  by  weaken- 
ing the  flux  by  an  amount  proportional  to  the  current  may 
lie  investigated  as  follows  : — 

The  speed,  neglecting  errors,  without  the  correcting 
device  is. 

,u  =  11  C  i-  B, 

The  increased  speed  due  to  correction — 

J  =  acje(B  —  so),  s  being  a  constant. 

We  therefore  obtain  very  approximately,  sc  being 
small — 

w'  —  w  =  it  s  c'/e*  b2. 

The  result  of  the  correction  as  regards  the  errors  of  tbe 
meter  is  of  the  second  order  of  smallness,  and  may  \«- 
neglected.  As  the  result  of  the  correction  of  the  meter  is 
proportional  to  c2,  its  effect  is  to  diminish  the  constant  m  in 
the  equation  giving  the  error  of  a  mercury  meter,  and  in 
no  way  to  alter  the  nature  of  the  curve.  By  increasing 
the  number  of  turns  in  the  correcting  coil,  it  will  In- 
possible  almost  exactly  to  counteract  the  effect  of  fluid 
friction,  or  even  to  over-compensate  the  meter.  This  is 
rarely  done,  and  it  will  be  explained  that  it  is  advisahk- 
slightly  to  under-compensate  the  meter. 

The  accompanying  diagram  will  make  these  results  clear. 
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The  full-lino  curve  is  a  rectangular  hyperbola,  and  repre- 
sents the  performance  of  a  commutator  meter.  The  straight 
line  represents  the  effect  of  uncompensated  fluid  friction, 
and  the  dotted  curve  represents  the  effect  of  both  solid  and 
fluid  friction  as  found  in  a  mercury  meter.  A.  considera- 
tion of  these  curves  will  show  very  clearly  why  a  mercury 
meter  gives  greater  accuracy  at  low  loads  than  a  commutator 
meter.  With  a  commutator  meter  the  full-load  speed  is 
relatively  the  greatest,  and  the  zero  inaccuracy  line  has  so 
to  be  adjusted  that  at  this  load  the  meter  is  not  inure  than 
2  per  cent.  fast.  With  a  mercury  meter,  the  speed  at  full 
load  is  relatively  much  smaller,  ami  the  zero  inaccuracy 
line  can  be  adjusted  to  a  lower  position,  as  shown.  It  will 
be  seen  from  the  diagram  that  although  the  ideal  error  of 
the  two  meters  at  [  ampere  may  he  the  same,  the  inaccuracy 
of  the  commutator  meter  will  be  2  per  cent,  greater  than 
that  of  the  mercury  meter.  It  will  also  be  (dear  that  it  is 
advantageous  for  the  curve  of  the  mercury  meter  to 
drop  slightly  at  the  higher  loads,  as  this  allows  the  zero 
inaccuracy  line  to  be  shifted  to  a  lower  position  than 
otherwise. 

The  equation  for  the,  error  of  a  mercury  meter  may  be 
written — 

n  =  ~  (p/c  +  >»  c)  : 
we  easily  obtain  by  differentiation  that  the  smallest  arith- 
metical error  occurs  when  c  =  s/j>j/n.  It  therefore  follows 
that  if  from  observed  values  of  c  and  »j,  p  and  m  can  be 
calculated,  this  value  of  C  can  be  obtained.  This  value 
can,  however,  be  ascertained  by  trial  for  different  types 
of  meters,  and  will  be  found  to  be  fairly  constant  for  each 
type,  it  being  remembered  that  c  is  the  current  in  the  bath 
of  the  meter. 

It  therefore  follows  that  the  three  criteria  necessary  to 
determine  the  accuracy  of  a  mercury  meter  are  tests  at 
full  load,  at  load  of  minimum  arithmetical  error,  an  1 
starting  current.  If  these  criteria  are  satisfactory,  other 
tests  are  superfluous.  In  the  case  of  a  commutator  meter 
two  tests  are  sufficient,  starting  current  and  full-load  speed. 


HIGH-SPEED     TELEGRAPHY. 


An  important  report  was  issued  last  week  by  the'  Committee 
appointed  by  the  Postmaster-General  at  the  end  of  1913,  to 
consider  the  position  of  high-speed  telegraphy  for  the  informa- 
tion of  the  Post  Office.  It  states  that  when  the  only  high- 
speed systems  available  were  the  quadruplex  Morse  and  tiie 
Wheatstone,  neither  of  which  was  satisfactory,  a  sufficient 
number  of  wires  was  provided  to  carry  the  traffic  with  low- 
speed  apparatus,  and  as  the  volume  of  telegraphic  traffic  has 
been  at  a  standstill  for  some  years,  there  has  not  been  an 
uige.nt  demand  for  the  increased  use  of  high-speed  apparatus. 
It  would  not  be  desirable  to  take  down  existing  wires  in  order 
to  justify  the  application  of  high-speed  apparatus  to  the  re- 
maining wires.  A  reduction  in  the  number  of  telegraph  wires 
has,  however,  been  effected  by  converting  some  of  them  into 
trunk  telephone  wires,  and  in  the  development  of  the  tele- 
phone service  this  policy  of  conversion  must  continue  to  be 
followed.  In  this  way  the  economical  multiplication  of  high 
speed  telegraph  circuits  can.be  effected.  The  economy  will 
be  twofold,  first,  by  the  saving  of  wires,  and  secondly,  by 
the  increased  output  per  operator  which  is  yielded  by  certain 
of  the  high-speed  systems. 

In  the  Post  Office  service  the  duplex  method  of  working  is 
normally  adopted  on  all  lines  where  the  traffic  justifies  it.     A 

duplex   Mors,:  circuit   has  a   sp 1   of  30   words  per   minute  in 

each  direction,  and  a  total  carrying  capacity  of  about  60  words 
per  minute.  All  systems  which  provide  a  greater  output  than 
this  are  elassed  as  high-speed   systems. 

Of  these  there  are  two  classes,  commonly  called  automatic 
and  multiplex.  The  first  provides  an  actual  higher  speed  of 
working  with  a  limit  of  two  channels  in  apposite  directions; 
the  other  class  distributes  the  higher  speed  of  the  circuit 
among  three  or  more  operators.  Of  the  first  cla-s,  the  Wheat- 
stone,  an  automatic  high-speed  Morse,  is  the  typical  instru- 
ment; of  the  second  class,  the  Quadruplex.  as  applied  to  the 
Morse  system,  and  consisting  of  two  duplex  circuits  on  one 
wire,  is'  typical.  A  departure  from  the  Morse  system  was 
adopted  iii  the  shape  of  the  Baudot  telegraph  system;  this 
is  worked  on  the  multiplex  principle,  i.e..  any  even  number 
of  channels  up  to  12  can  be  provided  on  a  single  circuit,  work- 
ing simultaneously  and  equally  divided  between  the  two 
directions. 

Numerous  experiments  have  been  made  by  the  Post  Office 
with  various  tvnes  of  apparatus  designed  to  improve  the  ser- 
vice. Many  of  the  instruments  that  were  the  subject  of 
evidence   before   this   Committee  had  undergone  actual    trials 


before   its    appointment.        Although    the    carefully    designed 
s<  ries  of  tests  which  it  was  hoped  would  illustrate  and  SU] 
the   Committee's    recommendations    could    not   be    pro 
with,  owing  to  the   outbreak  of  war,  the   ample  information 
available  has  enabled  it  to  make  certain  definite  recommi 
tions  without  prejudice  to   further  developments   which 
arise  after  the  war. 

Amongst  tbe  systems  which  have  been  investigated  during 
tlie  last  30  years,  the  following  are  still  in  use  by  the  British 

i'ost  Office: — The  Creed  receiving   perl tor,    wherebj    ordi 

nary  Wheatstone  signals  are  utilised  for  reproducing  a  Wheat 
stone  slip,  and  thus  enabling  a   message  to  be  retran  o 
without    perforating    fresh    slip    by    band     0.')    m     use);    the 
Murray  multiplex  (type  printing  on  ordinarj   telegraph  forms), 
in   wdiieh   a  perforated   slip   is  prepared  by   mean-  of  a 
board    perforator    and    passed    through     a     transmitter,     the. 
signals   being  sent   to    line    ui'd   a   distributor   which    connects 
the  line  in  turn  to  each   of   the  transmitters,  a   synchro 
distributor  at   the   receiving  end   distributing  the  received  sig- 
nals to  the  printers  (one  double  duplex,  London-Manchester); 
Cell   keyboard    perforator,    which    prepares    Wheatstone    slip 
with  electromagnetic   punches  (over  150  in   use):   the   I 

printer,  in  which  perforated  Wheatstonj"  slip  at  the  r 

station  controls  a  pneumatically  operated  typewriter  (40  m 
use);  the  Booth-Baudot  duplex  (six  inland  circuits);  the 
Siemens  automatic  (type-printing),  actuated  by  perforated 
slip,  with  a  transmitter,  synchronised  distributors,  ami  an 
electromagnetic  typewriter  (one  duplex  circuit, 'London -Liver- 
pool); the  Kleinschmidt  keyboard  perforator,  similar  to  the 
Murray  perforator;  and  the  Western  Electric  multiplex  (type- 
printing),  using  perforated  slip,  distributors  synchronised  by 
the  ordinary  signalling  currents,  and  a  typewriter  (one  quad- 
ruple duplex  circuit,  London-Manchester).  When  the  last 
statistics  of  the  International  Bureau  of  the  Telegraphic 
Union  were  issued,  the  United  Kingdom  had  11.0(31  low-speed 
instruments  in  use,  and  670  quadruplex,  79.5  Wheatstone,  ami 
22  Baudot  high-speed  instruments;  France,  with  12,714  low- 
speed  instruments,  had  1,155  sectors  on  the  Baudot  system; 
Germany,  with  12,455  low-speed  instruments,  had  30  Baudot, 
27  Wheatstone,  one  Murray,  and  16  Siemens  high-speed  in- 
struments: Italy,  with  15,514  of  the  former,  had  19  Wheat- 
stone, 152  Baudot,  and  four  Rowland  sets;  and  Russia,  with 
9  796  of  the  former,  had  121  Wheatstone.  115  Baudot,  and 
three  Murray  high-speed  instruments.  Other  countries  showed 
far  less  development   in  high-speed   telegraphy. 

The  Committee  held  28  meetings,  and  received  evidence 
from  inventors  and  other  experts  regarding  the  various  sys- 
tems. The  question  resolved  itself  into  a  rivalry  between 
automatic  high-speed  systems  on  the  one  hand,  and  the 
multiplex  on  the  other,  though  the  inventions  of  Mr.  Creed 
and  the  advent  of  various  keyboard  perforators  had  affected 
the  situation  of  the  former,  and  the  inventions  and  writings 
ot  Mr.  Murray  had  intensified  interest  in  high-speed  tele-. 
graphy  generally.  But  three  new  and  important  systems  were 
brought  to  the  notice  of  the  Committee,  namely,  the  Siemens 
automatic  printing  telegraph,  and  the  multiplex  systems  of 
the  Western  Electric  Co.  and  the  Automatic  Telephone  Manu- 
facturing Co. 

The  Morse  code  employs  groups  of,  symbols  of  varying 
lengths  for  the  different  letters,  while  in  the  five-unit  code 
permutations  of  positive  and  negative  impulses,  always  five 
in  number,  are  employed;  the  former  is  used  for  Wheatstone 
working,  but  most  of  the  multiplex  and  automatic  systems 
use  the  latter,  which  for  printing  telegraphs  has  substantial 
advantages. 

The  question  whether  Wheatstone  working  should  be  em- 
ployed systematically  during  particular  hours  each  day,  or 
only  spasmodically  at  times  of  pressure,  has  been  a  much- 
debated  one  ever  since  the  Wheatstone.  patents  came  into  the 
possession  of  the  Post  Office,  and  the  system  still  presents 
pioblems  in  organisation,  though  these  have  been  modified 
by  the  introduction  of  the  Creed  receiving  apparatus,  which 
produces  punche  1  slip  instead  of  the  Morse  tape,  enabling  the 
message  to  be  translated  into  type  letters  by  the  Creed  printer, 
or  retransmitted  without  translation.  But  even  with  the 
addition  of  the  Creed  inventions,  the  Wheatstone  system  is 
not  a  desirable  one  for  commercial  telegraph  work,  as  the 
operators  are  not  in  direct  communication,  and  there  is  diffi- 
culty in  obtaining  corrections.  Multiplex  working  has  the 
advantage  of  placing  the  operators  in  direct  association  with 
one  another,  exactly  as  if  they  were  working  low-speed 
duplex,  so  that  any  apparent  error  or  failure  can  at  once  be 
t edified.  Moreover,  the  working  speed  of  the  printers  does 
not  exceed  120  words  per  minute,  and  this  rate  cannot  be 
i  lamtained  continuously.  The  greatest  objection  to  the  exten- 
sive adoption  of  the  Creed  instruments  is  their  cost  to  pur- 
chase and  maintain.  The  Gell  keyboard  perforator  _ for  pre- 
paring Wheatstone  slip  at  the  sending  end  of  a  circuit  is  one 
of  the  most  efficient  instrnments  that  the  Post  Office  has 
tried  for  this  purpose,  but  costly.  Mr.  Gell  has  also  invented 
an  automatic  switch  to  connect  two  or  more  Wheatstone 
transmitters  direct  to  line  in  turn,  saving  line,  tune. 
labour,  and  this  is  recommended  for  further  trial.  The  Klein- 
schmidt keyboard  perforator  is  cheaper  than  the  Gell.  and 
works  satisfactorily.  The  Siemens-Halske  is  a  direct  printing 
system,  with  keyboard  perforators  at  the  sending  end;  at  the 
receiving  end,  the  received  impulses  act  directly,  without  the 
interposition  of  a  perforated  slip,  on  the  printing  mechanism. 

(7*0  be  concluded.) 
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THE    ELECTRICAL    REVIEW. 


NEW     ELECTRICAL    DEVICES,    FITTINQS, 
AND     PLANT. 


White's  Patent  Corrosion-Proof  U-Seal  Fittings. 

We  have  from  time  to  time   noticed  the  growth  of  the  series  of 

corrosion-proof  fittings  for  use  in  conjunction  with  cab-tire-sheathed 

cables  in  bad  situations,  which  lias  been  developed  on  the  basis  of  the 

patent  ol    Mb  J.C.  White,  electrical  engineer  to  the  St.  Helens 

CABLE  AND    Rl  BBER  CO.,  Ltd..  Warrington.     The  list  has  steadily 
lengthened,  and  now  provides  for  the  bulk  of  the  requirements  of 

che ial    works     explosives    factories.   &c,   where    extreme    pre- 

canl  ions  are  necessary  to  guard  against  the  corrosion  of  the  fittings 
and  lamp-caps  by   acid  fumes,  accidents   from  shock,  and  ignition 

es     long  rat  nlations  are  due  t to  the  inventor 

and  his  firm  on  the  ingenuity  of  these  devices,  representing  a  great 


and  a  barrel  containing  slack  leads,  which  are  attached  to  the 
contact  pins.  An  ebonite  locking  ring  secures  the  plug  when  in 
position,  and  is  closed  by  a  cap  to  protect  the  pins  at  other  times. 
The  strain  is  taken  off  the  leads  inside  the  plug  by  an  ingenious 
and  effective  method,  the  tough  sheathing  being  split  and  turned 
back  over  the  TJ-seal.  and  gripped  between  the  cover  and  the  barrel 
as  shown,  the  rubber  gasket  being  simultaneously  squeezed,  so  as 
to  render  the  whole  fitting  water-tight. 

The  complete  plug  and  socket,  and  the  plug  alone  with  its  cap 
on.  are  shown  in  figs.  6  and  7. 

A  section  of  the  portable  hand-lamp  is  given  in  fig.  ■:{.  At  the 
upper  end  the  flexible  cable  is  gripped  without  pinching  the  con- 
ductors, as  explained  above,  and  the  connection  is  made  water- 
tight by  the  cap  A.  gasket  l!.  and  ring  r.  Slack  leads  within  tin- 
ebonite  handle  connect  to  the  lampholder  D.  which  is  of  tin- 
simplest  possible  construction,  and  easy  to  wire.  When  the  lamp 
is  in  place,  the  collar  e.  which    carries   an   elastic   ring,    is  sen-wed 


ECTION    ON    A-B 


Fin.  5. — Sections  <if  Pendant 
Lampholder. 


-"White's  i  !oero  to*  pbooi 

Fitting. 


Fio.  i. — Portable 

Hand-lamp. 


Fig.  2.— Section  of 
Socket  and  Put,. 


Fig.  3.— Section  of 
Hand- i. a  mt. 


advance  on  the  original  patterns,  and  the  excellence  of  the  materials 
and  workmanship  embodied  in  their  construction. 

We  illustrate  in  fig.  1  a  showboard  comprising  the  apparatus 
referred  to.  among  which  are  several  new  items  of  which  particulars 
will  be  of  interest  to  our  readers.  Fig.  2  shows  in  section  a  corro- 
sion-proof wall  socket  and  plug,  composed  mainly  of  ebonite.  The 
socket  is  attached  to  the  wall  by  screws  through  lugs,  and  is  pro- 
vided with  the  t'-seal  filled  with  compound  which  characterises 
nearly  all  these  fittings  :  after  wiring  with  "  C.T.S.."  either  single  i  ir 
loop-in.  which  is  an  easy  matter,  the  compound  is  poured  in,  the 
connections  are  covered  with  an  ebonite  diving-bell  cap.  and  a  hood 
is  slipped  on.  and  locked  with  an  ebonite  pin.  The  socket  faces 
downwards,  so  that  no  liquid  can  rest  or  accumulate  on  the  con- 
tacts, and  when  not  in  use  the.  opening  is  closed  with  a  screwed 
cap.  The  plug  is  shown  in  section  in  the  same  view  ;  it  is  pro- 
vided with   a   rubber  gasket  fitting  round  the  flexible  C.T.S.  cable. 
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Fig.  i'..     Socket  and 
Plug. 


Fig.  7. — Plug  with 
Cap  on. 


back  to  lock  the  lamp  and  make  a  water-tight  joint  with  the  bulb. 
The  guard,  of  tinned  iron  wire,  the  ends  of  which  are  bent  to  fit 
the  recesses  shown,  is  then  put  in  position  and  locked  securely  with 
the  collar  F.  The  whole  forms  a  very  substantial  fitting,  with  not 
a  single  metal  screw,  except  in  the  terminals,  and  offering  no 
possible  opportunity  for  any  exposed  metal  part  to  become  alive. 
A  leather  loop,  containing  no  metal  parts,  is  attached  to  the  handle. 
Fig.  4  shows  the  complete  fitting. 

Fig.  5  gives  sections  of  a  corrosion-proof  pendant-holder  with 
U-Seal,  which  explains  itself,  in  the  light  of  the  foregoing  remarks, 
except  that  the  cord  grip  -consists  of  a  wedge  of  wood  inserted  in 
the  end  of  the  cable  to  expand  the  sheathing,  and  a  rubber  washer 
closes  the  space  containing  the  terminals.  The  shape  of  the  U-seal 
is  seen  in  the  sectional  plan. 

Lastly,  fig.  8  shows  a  "  Goliath "  half -watt  lampholder  in 
earthenware  :  in  this   case  the  terminals,  which  are  arranged  for 
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loop-in  wiring,  are  enclosed  in  a  chamber,  which  is  afterwards 
filled  with  melted  compound  through  a  hole  in  the  cap,  which  is 
finally  closed  by  a  screw  plug-.  This  holder  is  unaffected  by  the 
heat  from   the   lamp,  by  acid   vapours,   ice.,  and  a  nut  with   an 


-Parts  up  "  Goliath  ' 
Lampholder. 


Fig.  n. — Precision 
Condenser. 


asbestos  cushion,  which  is  screwed  down  on  the  glass,  prevents 
access  of  fumes  to  the  metal  parts.  It  will  be  seen  that  a  very 
complete  and  practical  set  of  fittings  has  been  developed,  and 
the  samples  before  us  show  that  in  construction  and  material  they 
are  all  that  could  be  desired. 

.  Precision  Condensers. 

Edmund  B.  Wheeler  and  Morton  Sultzer.  of  East  Orange  and 
Xew  York  respectively,  propose  in  Patent  Xo.  1,200,063,  a  method 
of  manufacturing  electric  condensers  which  not  only  permits  of 
adjusting  and  maintaining  the  capacity  to  a  high  degree  of  accu- 
racy, but  which  also  allows  of  a  very  rugged  construction.  Here- 
tofore, in  condensers  of  the  stack  type,  it  has  been  customary  to 
use  tinfoil  lietween  successive  layers  of  insulation.  In  view  of  the 
very  low  tensile  strength  of  tinfoil,  it  is  proposed  that  part  of  the 
tinfoil  sheets  be  replaced  by  copper  or  aluminium  foil,  and  it  is 
found  sufficient  to  have  the  last  few  sheet;  on  each  side  of  the  con- 
denser formed  of  this  stronger  metal.  Clamping  plates  are  used 
for  compressing  the  sheet  material  to  a  high  degree.  It  is  found 
that  the  use  of  a  few  sheets  of  conducting  material  of  high  tensile 
strength  in  these  condensers  permits  an  accurate  adjustment  of  the 
capacity  of  the  condensers  as  a  whole.  This  adjustment  is  accom- 
plished by  having  the  capacity  at  first  a  little  larger  than  desired, 
and  then  pulling  out  sheets  until  the  desired  capacity  is  obtained. 
When  this  stage  of  the  manufacture  has  been  reached,  the  con- 
denser is  placed  in  a  suitable  furnace  and  is  maintained  at  a  high 
temperature  to  remove  any  traces  of  moisture  and  excessive  quan- 
tity of  air.  The  condenser  is  then  dipped  into  a  molten  mass  of 
sealing  mixture.  Its  construction  is  shown  in  fig.  9. — Electrical 
JFm-W. 

Battery  Ignition  for  Petrol  Motor  Vehicles. 

A  new  departure  in  current-distributor  breaker  mechanism  in 
connection  with  battery  ignition  on  petrol  motor  vehicles  has  recently 
been  introduced  by  the  Pittsfield  Spark  Coil  Co.,  of  Pittsfield. 
Ma*-;..  C.S.A.  As  will  be  seen  from  the  accompanying  drawings, 
which  represent  in  an  exaggerated  form  the  stages  of  the  action  of 
the  device,  the  arrangement,  notwithstanding  the  unusual  action,  is 
extremely  simple.  The  essential  feature  is  the  employment  of  two 
stout  spring-steel  blades  A  and  B — one  being  slightly  longer  than 
the  other — each  of  which,  it  will  be  noticed,  carries  a  contact 
point.     The  cam  is  shown  as  being  in  the  form  of  a  square  with 


Fig.  In.— Exaggerated  Diagrams  Illustrating  the  Action 
nr  the  Pittsfield  Positive  Make-and-Break  Mechanism. 


■Banded  corners,  being  intended  for  a  four-cylinder  engine  :  it 
would,  of  course.  I«'  hexagonal  for  a  six-cylinder  engine,  octagonal 
fur  an  eight,  and  so  on. 

With  the  cam  in  the  position  shown  at  tin  left,  the  ends  "1  both 
the  blades  are  resting  on  the  cam.  but  the  platinum  points  air  nut 
in  contact.  As  the  cam  turns,  it  first  lifts  the  blade  u.  bringing  the 
platinum  points  together.  This  causes  the  blade  A  to  be  lifted  to 
the  position  shown  in  the  centre  diagram,  thus  keeping  the 
platinum  points  together  with  a  firm  pressure.  Immediately  the 
point  of  the  cam  strikes  the  extremity  D,  the  circuit  is  broken,  and 
thus  the  cam  mechanically  "  makes,"  and  immediately  afterwards 
mechanically  "  breaks."  the  circuit.  Since  both  the  make  and  the 
break  are  mad«  by  the  cam.  both  are  equally  positive,  and   the 


contact  can  neither  fail  to  make  nor  to  break,  the  actii 
entirely  independent  of  the  strength  of  the  springs.     Othi 
made  for  the  arrangement  are  that,  owing  to  the  short  duration  of 
the  contact,  the  current   consumption  is  small,  thus  reducing  the 
demand  on  the  battery,  and  that  the  positive  action  permits  the 
distributor  to  operate  with  perfect  regularitj  at  speeds  in  ■  ■■  ■  ■ 
the  highest  engine  demand* 

The  distributing  sets  to  which  the  new  maki  and-breai  device  if 
fitted  are  made  iij ■  into  units  G  in.  long  x  :i{  in.  diameter,  the  unit 
including  the  coil  and  condenser,  so  that  the  only  external  win- 
is  a  single  lead  to  the  battery,  in  addition,  of  course,  to  the  high- 
tension  leads  to  the  sparking  plugs  in  the  engine.  The  coil  and 
condenser  are  also  so  fitted  that  they  can  readily  be  removed  in  one 
piece,  and  so  give  access  for  any  adjustments  of  the  interrupter 
mechanism. 


LEGAL 


Cedes  Electric  Traction.  Lth. 
In  the  Winding-Op  Court,  as  briefly  reported  in  our  '"Notes"  last 

week,  an  application  was  made  to  Mr.  Justice  Astbury  to  stay  pro- 
ceedings in  the  winding-up  of  Cedes  Electric.  Traction.  Ltd..  in  order 
that  the  Board  of  Trade  should  have  an  opportunity  to  decide 
whether  they  desired  to  exercise  their  rights  and  duties  under  the 
Trading  with  the  Enemy  Act.  the  allegation  being  that  this  was  a 
company  under  the  control  of  alien  enemies  with  debts  owing  to 
English  creditors. 

In  giving  judgment,  his  Lordship  said  that  the  company  was 
registered  in  1910  and  was  said  to  be  under  the  control  of  enemy 
subjects,  and  it  was  alleged  that  its  share  and  debenture-holders 
were  alien  enemies.  The  summons  to  stay  proceedings  was  by  an 
English  creditor,  who  obtained  judgment  against  the  company  in 
1915  for  £1.500.  Subsequently  in  the  same  year  the  company 
issued  £  3,000  worth  of  debentures,  and-in  Decern  tier.  1 915,  a  winding- 
up  petition  was  brought  by  another  English  creditor.  In  January 
last  year  the  Trading  with  the  Enemy  Act  was  passed,  and  in  April. 
1916,  the  petition  came  on  for  hearing,  and  the  usual  winding-up 
order  was  made  without  any  of  the  facts  that  he  had  stated  being 
brought  to  the  attention  of  the  Court.  It  appeared  that  there  were 
a  number  of  unsecured  English  trade  creditors  of  the  company.  A 
foreign  enemy  now  claimed  to  be  a  creditor  for  a  very  large  sum 
which,  if  the  debt  existed,  would  absolutely  swamp  the  assets  so  far 
as  the  English  creditors  were  concerned.  The  business  was  now 
being  carried  on  by  a  Receiver  for  the  debenture-holders,  who  were 
said  to  be  alien  enemies.  The  application  to  stay  the  winding-up 
temporarily  was  to  give  the  Board  of  Trade  an  opportunity  of  con- 
sidering whether  they  wished  to  act  under  the  legislation  he  had 
referred  to.  Subject  to  proper  undertakings  being  given  by  the 
applicant,  he  thought  the  application  ought  to  succeed,  and  he 
proposed  to  stay  the  winding-up  for  six  months  to  give  the  Board 
of  Trade  the  opportunity  already  mentioned.  It  was  stated  that 
the  undertakings  would  be  given. 


Breach  of  Electricity  Regulations. 
A  sequel  to  the  death  of  Thomas  Bennett,  of  Peak  Dale,  Buxton, 
employed  by  the  Buxton  Lime  Firms  Co..  Ltd..  came  before  the 
Buxton  magistrates  on  Saturday,  the  company  being  charged  with 
having  failed  in  two  instances  to  comply  with  the  electricity 
regulations  made  under  the  Factory  and  Workshops  Act.  Last 
September  Bennett,  who  was  employed  as  a  wagoner,  was  found 
lying  dead  on  an  iron  pipe  near  a  tunnel,  fearfully  burnt  on  several 
parts  of  the  body.  The  pipe  contained  a  cable  used  for  lighting 
purposes.  Mr.  W.  H.  Grenard,  of  the  Home  Office,  instructed  by 
the  Public  Prosecutor,  appeared  for  the  prosecution,  and  Dr. 
Eastham  was  for  the  defence. 

Mr.  Grenard  stated  that  the  electricity  passed  along  a  power 
wire  and  a  lighting  wire  :  they  went  partly  through  a  metal  pipe. 
The  question  of  lighting  had  nothing  to  do  with  the  case.  On 
September  13th  Bennett  was  missed,  and  an  alarm  was  raised. 
He  was  found  dead,  with  his  left  hand  and  arm  on  the  pipe  through 
which  the  lighting  current  ran.  If  the  pipe  had  been  properly 
earthed  in  accordance  with  the  regulations,  death  would  never 
have  occurred. 

Dr.  Eastham  submitted  that  the  case  was  misconceived.  The 
man  was  not  killed  in  the  tunnel.  He  had  to  climb  up  a  4  ft.  6  in. 
wall,  and  had  gone  a  yard  or  two  up  the  embankment.  It  was  not 
a  thoroughfare.  The  pipe  was  placed  in  an  inaccessible  place,  and 
his  clients  thought  it  was  in  such  a  position  that  no  one  could  get 
at  it.  and  no  one's  duties  took  him  there.  He  submitted  that  tin- 
case  for  the  prosecution  had  not  been  established,  and  that  the 
company  were  not  responsible  for  contributing  to  the  man's  death. 

The   Chairman   (.Mr.  T.  H.  Lowthian)  said    the   Bench    were 
unanimous  in  the  first  case,  and  imposed  a  fine  of  E  10  ;   I  Qi 
ease  would  be  dismissed  on  payment  of  costs. 


Broken  Trolley  Wire, 

At  the  Belfast  Recorder's  Court.  James  Dwyer  and  his  wife 
claimed  damages  from  the  Belfast  Corporation  for  injuries  received 
in  October  last  through  the  falling  of  a  trolley  wire  while  they 
were  standing  at  the  corner  of  a  street.  His  Honour  awarded  it  5 
to  Dwyer  and  £4  to  his  wife, 
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Batters]  i  Borough  Council  r.  Juchau. 
\t  the  Wandsworth  County  Court,  before  Judge  Harrington,  on 
Monday,  the  plaintiffs  brought  an  action  against  George  .Tuonan, 
now  of  4!>.  Northeote  Road,  to  recover  £  14  Is.  Id.  for  the  installa- 
tion and  hire  of  three  electric  lanterns  outside  40,  Xorthcote  Road. 

Mr.  E.  T.  Dad;,  for  the  plaintiffs,  said  the  case  was  brought,  as  a 
matter  of  principle.  The  lanterns  were  supplied  and  erected  under 
an  agreement  for  their  use  for  three  years,  but  owing  to  the  police 
regulations  the  lights  were  in  use  only  a  few  months,  and  though 
under  the  agreement  the  Council  had  the  right  to  charge  the  full 
amount,  they  offered  a  reduction  of  75  per  cent,  to  all  customers. 
Defendant  never  availed  himself  of  the  offer.  He  was  charged 
rent  till  September.  1915,  and.  in  addition,  the  actual  cost  of 
installation. 

F.  Thwaites.  a  clerk  in  the  Council's  service,  produced  the 
agreement  dated  July  14th.  1914.  Apart  from  a  small  meter  rent. 
the  hire  agreement  was  I3s.  9d.  per  quarter,  or  £2  15s.  a  year  for 
each  lamp. 

Defendant,  in  reply  to  the  Judge,  said  he  was  an  Englishman. 
Be  had  only  been  able  to  use  the  lights  three  or  four  days  when 
war  broke  out.  Therefore  he  did  not  think  he  owed  the  money,  as 
lie  had  not  had  the  light.     • 

Judge  Harrington  said  he  understood  defendant  was  charged 
with  the  expense  of  being  supplied  with  the  fittings.  He  con- 
sidered the  Council  had  acted  very  considerately  in  making  the 
iv  lucl  ion  they  had. 

Mr.  Thwaites  said  the  full  amount  would  have  been 
£24  18s.  ltd.,  but  defendant  was  only  charged  with  the  cost  of 
the  installation.  Defendant  was  still  carrying'  on  business  in  the 
same  road,  having  changed  from  one  side  to  the  other,  but  he  had 
never  determined  his  contract.  The  undertaking  was  to  use  the 
light  for  at  least  650  hours  per  annum. 

Defendant  agreed  that  he  had  entered  into  the  contract,  and 
had  paid  £2  3s.  3d.  under  it.  The  three  lamps  were  outside  the 
shop,  but  he  had  not  had  the  light,  and  he  was  not  going  to  pay. 
He  had  never  asked  the  Council  to  take  back  the  lamps. 

Mr.  Dale  referred  to  the  case  of  the  Leiston  Gas.  Co.  r.  Leiston- 
cum-Sizewell  Rural  District  Council,  a  similar  action,  where  it  was 
held  that  the  contract  held  good.  In  this  case  the  amount  would 
have  been  £8  6s.  Hid.,  had  the  defendant  been  reasonable,  but  it 
was  now  over  £  14. 

Judge  Harrington  said  it  was  quite  clear  from  a  decision  in  a 
similar  action,  which  was  upheld  on  appeal,  that  he  would  have  to 
decide  against  defendant,  though  it  might  seem  a  hard  case.  He 
gave  judgment  for  the  amount  claimed,  with  costs. 


Rugby  Urban  District  Council  r.  Smith. 
At  the  Rugby  Police  Court,  last   week.  Hugh   Leslie  Smith  was 
summoned  by  the  Urban  Council  for  feloniously  using  electricity 
between  August  1st  and  October  loth  last  year. 

In  November.  1913,  defendant  applied  to  have  the  electric 
current  installed  at  his  house  for  power  and  heating  purposes  only, 
but  when  an  official  visited  the  premises  on  October  Kith  last  he 
found  wiring  for  lighting  purposes  had  been  put  up  in  practically 
every  room,  and  that  lamps  of  60  or  80  C.P.  were  in  use:  also 
that  in  an  attic  used  as  a  workshop  there  was  a  lamp  of  300  C.P. 
The  charges  for  current  for  heating  and  power  purposes  at  Rugby 
were  respectively  lid.  and  2d.  per  unit,  as  against  4jd.  per  unit  for 
lighting.  It  was  also  found  that  behind  a  picture  in  the  hall  of 
the  consumer's  house  the  cable  had  been  bared  for  a  space  of  1-J  in. 
and  prepared  for  making  connections  ;  and  that  the  seal  of  the  fuse 
box  had  been  broken,  the  Council's  fuses  taken  away,  and  others 
of  a  stronger  and  different  make  put  in,  by  which  means  it  was 
possible  to  get  a  great  amount  of  current  without  it  having  passed 
through  the  meter  at  all. 

Defendant  pleaded  guilty  to  the  charge,  but  said  the  large  lamp; 
were  used  for  warming  the  rooms  only. 

A  fine  of  £10  and  costs  was  imposed,  the  Chairman  (Mr.  T.  A. 
Wise)  remarking  that  he  was  sorry  to  find  a  man  in  defendant's 
position  guilty  of  such  a  mean  fraud. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  So  letter  can  be  published 
unless  we  have  tlte  writer's  name  and  address  in  emr  possession. 


British  v.  German  Manufactures. 

Your  leader  appearing  in  the  current  issue  on  preference 
for  British  manufacturers  has  brought  the  previous  report 
oa  breakdowns  to  German  plant  to  my  notice  again,  and, 
without  any  desire  to  take  up  too  much  of  your  valuable 
space,  I  should  like  to  explain  the  precise  position  in  regard 
to  the  alleged  Newport  breakdown,  supplementing  it  by  a 
leu    comments   on   your  more   recent  leader. 

I  am  not  aware  how  you  obtained  your  information  regard- 
ing the  Newport  plant.  Had  you  communicated  with  me  on 
the  subject  I  should  have  been  pleased  to  give  you  the  fullest 
information.  Presumably,  you  extracted  the  information  from 
the  copy  of  the  annual  statement  of  accounts  and  report  sent 
you  in  the  ordinary  course.  In  that  report  it  was  mentioned 
that  a  3,000-kw.  A.E.G.  turbo-alternator  had  been  out  of 
cunmission   for  live   weeks,  due  to  breakdown,   including  the 


annual  overhaul.  These  latter  words  you  carefully  omitted. 
The  reason  why  no  detailed  information  was  given  in  the 
annual  report  was  that  it  was  not  desired  to  again  refer  to 
an  alleged  regrettable  error  which  had  been  fully  dealt  with 
at   the  time  by   inquiry,   and  regarded  as  closed. 

The  actual  facts  are  as  follows: — The  plant  was  installed 
in  J913,  being  put  into  commission  on  December  17th,  sine: 
w  hen  it  has  practically  run  continuously,  that  is  to  say,  day 
in  day  out,  and  for  the  greater  portion  of  the  time  dealing 
with  the  major  part  of  the  total  output.  No  single  defect 
or  trouble  had  occurred  with  it  up  to  the  time  of  the  break- 
down above  referred  to.  On  that  occasion,  apparently,  the 
auxiliary  oil  supply  used  in  starting  up  the  set  was  not  m 
operation,  with  the  result  that  before,  the  set  readied  full 
speed  the  centre  bearing  heated  up,  running  the  metal  suffi- 
ciently to  let  down  the  shaft  on  to  the  labyrinth  glands. 
This  was  the  total  extent  of  the  damage  done,  and,  obviously, 
had 'nothing  to  do  with  the  design  or  the  construction  of  the 
plant  itself. 

The  delay  in  putting  the  plant  into  service  again  was 
partly  due  to  the  fact  that  new  labyrinth  glands  had  to  be 
made,  which  occupied  a  considerable  time,  and  further,  the 
opportunity  was  taken  to  make  a  thorough  overhaul,  includ- 
ing the  condenser  equipment. 

I  am  not  at  all  suggesting  that  there  is  not  a  possibility  of 
trouble  in  the  future.  Careful  observation  leads  me  to  think 
that  certain  parts  of  the  turbine  will  require  renewal  earlier 
than  was  anticipated,  due  to  causes  of  a  metallurgical  nature: 
but  this,  I  suggest,  is  by  no  means  an  uncommon  feature, 
and  had  even  been  met  with  in  the  case  of  British-built 
turbines. 

I  do  not  propose  to  pursue  this  particular  case  further ; 
but  in  regard  to  the  general  statement  contained  in  your 
report  as  to  the  defective  design  and  construction  of  certain 
German-built  plants,  these  were  purchased  by  Britishers, 
presumably  with  their  eyes  open,  and  on  the  advice  of  son:.- 
of'  the  most  eminent  consulting  engineers  in  this  country; 
and  in  many  cases  purchased,  not  by  much-maligned  muni- 
cipal authorities,  but  by  private  limited  companies,  where 
certainly  the  question  of  price  could  hardly  have  been  the 
ruling  factor.  Moreover,  .unfortunately,  I  believe  much 
British  plant  has  suffered  from  the  same  lack  of  experience 
as  the  German  :  it  would,  for  instance,  be  interesting  to 
know  how  many  British-built  turbo-alternators  were  out  of 
commission  in  1913  alone  due  to  breakdown.  I  do  not  think 
that  British  manufacturers,  as  a  body,  would  exactly  care  to 
see  a  published  list. 

I  am  not  for  one  moment  suggesting  that,  therefore, 
British  plant  is  not  superior  to  German-built  plant.  We  have 
all,  no  doubt,  got  decided  opinions  upon  this,  both  in  regard 
to  practical  design  and  construction,  and  workmanship  in 
election,  the  latter  a  most  important  factor:  but  to  pick  out 
a  number  of  isolated  cases  of  breakdown  and  to  hold  them 
up  as  generally  condemning  any  particular  country's  manu- 
factures seems  to  me  illogical. 

Incidentally,  if  the  particulars  as  set  out  by  you  are  typical 
of  German  plant,  there  is,  I  suggest,  a  direction  in  which  the 
outlook  of  the  war  for  this  country  and  her  Allies  is  most 
hopeful,  for  there  is  evidently  not  only  the  attrition  of  man- 
power and  economic  attrition  working  in  our  favour,  but, 
further,  the  attrition  of  machinery  assisting  us;  for  it  can 
surely  only  be  a  matter  of  time  before  the  major  portion  of 
German  plant  within  the  German  Empire  will  have  broken 
down  under  the  excessive  strains  imposed  upon  it,  and  they 
v, ill  be  unable  to  continue  the  manufacture  of  munitions  in 
a  sufficient  quantity,  being  too  busily  engaged  upon  the  repa;r 
o     the  driving  plant. 

Turning  to  the  leader  in  your  current  issue,  one  is  glad  to 
note  a  prominent  technical  journal  placing  to  the  fore  the 
question  of  the  position  of  British  manufactures  after  the 
war.  A  careful  perusal  of  your  leader,  however,  loaves  the 
impression  that  your  underlying  political  tendencies  have 
been  allowed  to  prejudice  your  better  judgment. 

There  can  be  no  engineer  in  the  country  to-day  who  would, 
if  he  could  possibly  help  it,  place  an  order  after  the  war  for 
any  single  item  with  a  German  company  if  a  similar  article, 
be  it  large  or  small,  could,  be  purchased  within  the  Empire, 
or  from  an  allied  or  neutral  nation,  no  matter  how  attractive 
the  proposition  might  be;  certainly  I  could  not  imagine  any 
giving  the  German  market  an  opportunity  to  tender?  It  is 
to  be  hoped  that  in  the  outside  industrial  world  similar  con- 
ditions will  exist.  It,  therefore,  seems  rather  unnecessary  to 
attack  the  alleged  past  actions  of  municipal  authorities  in 
particular  to  carry  home  your  argument.  Many  of  the  state. 
ments  on  this  point  are  devoid  of  foundation. 

It  is  easy  to  be  wise  after  the  event;  but  who  in  the  early 
summer  of  1914  would  have  questioned  the  propriety  of 
giving  the  German  market  an  opportunity  to  tender0  It  is 
extremely  unfair,  therefore,  to  attack  to-day  the  general  busi- 
ness policy  pursued  in  pre-war  times. 

But  why  particularly  single  out  public  authorities  for  attack 
and  make  little  reference  to  private  limited  companies'?     It  is 
common  knowledge  that  some  of  the  biggest  British  contracts 
'  placed  in  Germany  were  given  by  private  companies. 

Your  suggestion  that  deputations  to  the  Continent  had  any- 
thing to  do  with  the  contemplated,  or  definite,  placing  of  con- 
tracts abroad  is  more  in  keeping  with  the  hysterical  vapour- 
ine's  of  certain  sections  of  the  non-technical  Press.  Contracts 
were  placed  abroad  because  it  was  a  sound  commercial  proposi- 
tion to  do  so  under  the  then  existing  conditions.     That  such 
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*  conditions  should  not  be  permitted  to  exist  after  the  war  goes 
without  saying;  how  to  ensure  such -safeguards  as  will  effec- 
tively prevent  it  in  the  future  is  a  matter  for  deep  considera- 
tion, primarily  and  essentially  a  political  and  economic  ques- 
tion ;  that  it  cannot  be  divorced  from  politics  appears  self- 
evident  from  your  leader. 

Tariff  walls  alone  will  never  secure  to  this  country  the 
requisite  safeguards,  and  there  is  always  the  danger  that 
ultimately  they  will  re-act  prejudicially  against  all  sections  of 
a  community,  and  the  consumer  in  particular.  Much  more 
is  necessary  :  A  more  intensive  culture  in  the  form  of  higher 
technical  education,  made  compulsory,  if  necessary,  specialised 
development  and  elaborate  research  work,  particularly  in  the 
fields  of  chemistry  and  metallurgy,  supported  by  generous 
contributions  from  the  State,  and,  preferably,  the  inaugura- 
tion of  national  institutions  for  such  purposes.  It  is  in  this 
direction  that  engineers  can  he.-t  help,  leaving  the  political 
and  economic  considerations  in  the  hands  of  Statesmen. 

Regarding  labour  and  wages  conditions,  how  are  these  to 
be  regulated  in  the  manner  you  indicate?  They  vary  con- 
siderably in  different  parts  of  this  country,  and  enormously 
so  as  between  this  country  and  our  Colonies,  but  I  take  it- 
the  latter  will  certainly  be  given  free  trading  opportunities 
within  the  Empire.  Further,  the  municipal  trade-union  and 
fair-wages  clause  does  not  require  a  firm  to  pay  the  rate  of 
wages  in  force  within  the  particular  municipal  area,  as  you 
seem  to  imply.  It  is  only  required  that  the  manufacturers 
shall  pay  the  rate  of  wages  current  in  their  own  district;  it 
would  be  difficult  to  suggest  a  fairer  arrangement. 

Take  the  case  of  the  allied  and  neutral  nations,  i.e.,  France, 
Italy,  America,  or  Switzerland,  more  particularly  the  former  : 
Is  it  to  be  suggested  that  they  should  be  debarred  from  enter- 
ing into  our  home  markets  and  benefiting  from  the  total 
exclusion  of  Austro-German  competition?  Yet,  how  are  wages 
conditions  in  these  countries  to  be  co-ordinated  with  ours? 
As  a  rule,  in  the  engineering  industry  the  rate  of  wages  and 
conditions  of  labour  in  continental  countries  are,  generally 
speaking,  lower  than  in  this  country,  and  much  lower  than 
in  the  Colonies,  but  it  is  certainly  to  be  hoped  that,  for  this 
reason,  neither  our  Colonies,  nor  our  Allies,  will  be  unduly 
penalised,  but  will  be  given  free  and  ample  opportunity  to 
enter  into  vigorous  competition  with  the  British  manufac- 
turer; nor  will  it  be  any  disadvantage  to  the  purchaser  for 
them  to  do  so.  but  rather  an  advantage.  As  to  why  this 
should  be  so.  you  throw  out  a  very  plain  hint  when  you 
state  that,  "  What  we  have  to  guard  against  if  we  are  to 
carry  with  us  the  co-operation  of  the  public  authorities  is  the 
temptation  to  raise  our  prices  to  such  an  extent  as  to  play 
into  i - 1 1 •  - 1 1 1 >  hands."  Precisely;  in  truth  may  one  say:  Hem 
aru  fi  tigisti.  Have  we  hoc  an  indication  of  the  underlying 
future  commercial  policy  of  British  manufacturers,  particu 
laiiy  in   the  electrical   industry*? 

It  is  quite  obvious  that  the  total  exclusion  of  the  Austro- 
German  market  might  provide  a  splendid  opportunity  for  the 
exploitation  of  the  British  purchaser,  to  the  advantage  of  the 
British  manufacturer. 

Anyone  who  has  had  an  opportunity  of  visiting  Germany 
and  gaining  even  a  superficial  insight  into  the  internal  econo- 
mic conditions  and  commercial  policy,  cannot  fail  to  have 
observed  how  the  German  purchaser  has  been  exploited,  to 
the  advantage  of  the  German  manufacturer,  who  has  at  the 
same  lime  been  able  to  carry  on  his  peaceful  penetration 
in  foreign  markets.  It  is  well  known  that  the  German  pur- 
chaser in  the  past  has  had  to  pay  anything  up  to  20  per  cent, 
more  than  he  should  have  done  for  German-built  machines 
in  order  that  excess  profits  might  be  used  to  compete  in  and 
undercut  the  foreign  market.  Judged  by  our  standards,  it 
may  seem  a  very  immoral  policy;  but  this  would  not  seriously 
concern  the  apostles  of  German  Kultur.  who  have  reduced 
such  methods  to  a  scientific  system,  fostered  and  taught  by 
their  professors  and  intellectuals,  and  Jewish  financiers,  and 
supported  in  a  practical  manner  by  State  subsidies.  It  is 
to  be  devoutly  hoped  that  the  British  purchaser  will  not 
permit  himself  Jo  be  exploited  in  the  same  way  in  this 
country,  not  even  in  order  that  the  British  manufacturer 
shall  be  able. to  compete  in  the  Continental  market. 

There  appeared  in  a  recent  issue  of  your  contemporary, 
engineering,  very  full  particulars  regarding  proposals  for  a 
great  electrical  development  in  Bavaria  after  the  war.  That 
the  German  Government  should  have  the  time  at  its  disposal 
under  existing  conditions  to  develop  so  fully  a  scheme  of  the 
magnitude  therein  outlined  is  significant,  and  a  fuller  know- 
ledge of  these  and  similar  intentions  should  do  more  than  any 
amount  of  semi-political  propaganda  to  foster  and  create 
commercial  impetus  and  efficiency  in  this  country,  and  arouse 
the  British  manufacturers  and  purchasers  to  a  truer  per- 
fective of  things,  thereby  enlarging  their  outlook  and  stimu- 
lating a  broad-minded  international  industrial  policy. 
A.  Nicholls  Moore, 

Borough  Electrical  Engineer, 

Newport  (Mon.),  January  TZn'd,  1917. 

.  [Mr.  Moore's  motto  is  evidently  Fiat  justitia,  mat  coeluml 
— or,  in  more  homely  phrase,  "Give  the  devil  his  due." 
We  have  no  objection  to  this,  and  accordingly  we  commend 
Mr.  Moore's  candour  in  admitting  that  the  breakdown  was 
the  result  of  negligence;  as  for  the  reference  to  the  annual 
overhaul,  it  is  clear  from  his  remarks  that  this  had  nothing 
to  do  with  the  breakdown,   and  that   the  plant  would  have 


been  out  of  commision  for  some  weeks  owing  to  the  break- 
down alone.  Had  our  correspondent  mentioned  in  his  report 
the  cause  of  the  breakdown,  we  should  not  have  included 
this  item  in  our  list;  but  he  anticipates  that  its  inclusion  will 
be  justified  at  a  later  date,  for  he  foreshadows  trouble  with 
the  turbine  in  the  future. 

Mr.  Moore's  detachment  from  mundane  affairs  is  exempli- 
fied in  the  judicial  impartiality  with  which  he  holds  the 
scales  between  British  and  German  manufactures,  and  his 
suggestion  that  the  former  are  not  faultless.  No  one  said 
they  were;  but  the  Germans  have  specifically  claimed  that 
the  workmanship  anddesign  of  then-  products  are  such  as 
to  render  breakdown  impossible,  and  such  claim;  can.  and 
should,  be  refuted  by  specific  instances  of  their  falsity.  The 
majority  of  the  instances  that  we  gave  related  not  to  "much- 
maligned  municipal  authorities,"  but  to  companies,  and  we 
have  pleasure  in  publishing  a  supplementary  list  in  this  issue. 
It  is  not  for  us  to  compile  a  similar  list  of  breakdowns  of 
British  plant,  or  to  fight  the  Germans'  battle  for  them  in  anv 
other  respect.  We  are  acutely  conscious  that  we  are  at  war, 
and  while  we  admire  the  chivalry  of  the  French  officer  of  old, 
who  courteously  invited  our  troops  to  fire  first,  we  hold  that 
consideration  for  the  feelings  of  the  barbarians  who  are 
ranged  against  us  would  be  casting  pearls  before  swine. 

For  the  rest,  we  are  content  to  leave  our  correspondent's 
remarks,  and  the  leading  article  which  he  attacks,  to  the 
judgment  of  our  readers.  \ny  "  broad-minded  international 
industrial  policy  "  which  will  assist  the  Teutonic  policy  «  E 
"  peaceful  penetration  "  in  the  future,  to  the  detriment  of 
British  electrical  industry,  is  quite  outside  the  compass  of  our 
sympathies.  Since  writing  his  letter  Mr.  Moore  has  prob- 
ably read  the  proposals  of  the  supreme  head  of  the  German 
electrical  industry  regarding  preparations  for  the  next  war. 
which  appeared  in  our  "  War  Items  "  last  week. — Eds.  Elec. 
Rev.] 

Women   and  "  Shorts." 

J  do  not  wish  in  any  way  to  ridicule  the  assistance  the  fair 
sex  are  giving  in  all  spheres  of  labour  at  the  present  crisis, 
but  I  certainly  think  there  are  many  instances  where  female 
labour  can  not  be  resorted  to  with  advantage  and  safety. 

One  naturally  hears  "things"  through  the  general  power 
and  sub-station  gossip,  such  as  female  switchboard  sub-station 
and  turbine  attendants,  the  Marylebone  Council  being  great 
on  this,  with  the  following  result  :  quite  recently  they  had 
a  "short"  in  one  of  their  subs.,  in  which  they7  employed 
female  labour.  I  don't  know  if  the  attendants  got  the 
"  blues  "  over  it,  but  they  had  perforce  to  call  in  the  aid 
of  the.  ubiquitous  "Bobby."  which  recalls  to  my  mind  two 
perhaps  rather  ancient  and  hoary,  though  at  one  time  very 
popular  songs;  and  I  think  one  might  very  advantageously 
be  entered  in  the  general  instructions  for  sub-station  attend- 
ants by  the  above  Council,  thus  : — 

If  you  want  to  right  a  "  short  " 

Ask  a  p'liceman. 
Little  Miss  Lovebird,  the  other  day. 

Had  a  short-circuit  down  Marylebone  way; 
Pier  assistant  and  she  almost  had  fits. 
They  thought  the  sub-station   was  going  to  bits. 

So  they  went   and   fetched  a  policeman. 
Exciter. 


An   Appeal  for  Calendars. 

Would  any  of  your  advertisers  care  to  send  us  a  few  calen- 
dars for  1917?  These  would  be  very  acceptable,  as  they  are 
not,  as  you  are  aware,  an  Army  issue. 

F.  L.  Cater,  A.M. I.E. E., 

Second-Lieutenant,    i.S  C. 

373  M.T.  Co..  A.S.C.,   Newmarket. 


Sapphires  for  Industrial   Purposes. 

Our  Queensland  Government's  geologist,  Mr.  B.  Dunstan. 
v  rote  in  his  mining  report.  January  22nd,  1916,  thus  :  "Just 
as  the  crystallised  diamond  would  be  quite  unfit  for  indus- 
trial purposes,  i.e.,  for  draw-plates  or  certain  pivots,  an  1 
contra -pivots,  the  same  with  the  crystallised  sapphires;  it  is 
only  the  opaque  sapphires  that  are  tough  enough  to  be  used 
for  industrial  purposes."  I  was  puzzled  that,  of  later  years, 
gem  dealers  and  cutters  of  draw-plates,  pivots,  and  contra- 
pivots  in  Europe  boycotted  these  grades  of  sapphires  to  such 
an  extent  that  the  Queensland  gem  miners,  who  were  depen- 
dent on  their  whole  sapphire  output,  were  driven  to  miser\ , 
and  many  of  them  had  to  leave  the  gem  mines,  the  miners' 
situation  getting  worse,  so  that  at  (he  beginning  of  1914  I 
had  to  make  a  trip  to  Europe  for  investigation.  This  was 
not  an  easy  undertaking,  because,  through  a  clever  combina- 
tion, the  whole  gem  trade  in  Europe  IS  mor '  less  shrouded 

in  a  mysterious  darl 

However,  through  an  article  wrij  isian  magazine. 

La  Science  et  la  T  ie,  of  April.  1914.  by  Mr.  Ch.  Boulanger.  Fre- 
parator  at  La  Sorbonne  and  the  Faculty  of  Sciences  of  Faris. 
I  learned  that  many  factories  had  been  established  here, 
where  the  scientific  sapphires,  rubies,  and  white  sapphires 
were  manufactured  in  such  fabulous  quantities  that  each  fac- 
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tory  could  produce  daily  from  96  to  112  lb.  of  these  artificial 
ones;  it  is  only  natural  that  the  greater  part  of  these 
turned  out  defective,  and  could  not 
be  cat  it  Jewellery,  and  the  Continental  lapidaries 

!  the  idea  of  cutting  these  artificial  perns  into 
draw-plates,  pivots,  and  contra-pivota  for  sale  to  the  wire- 
drawers  and  electricians,  and  our  Government  has  been  let- 
ting this  go  cm  for  many  years  without  taking  any  notice  of 
Mr.  B.  Dunstan's  statement.  This  encouraged  some  mure 
manufacturers  to  make  chemical  imitation  stones,  having  the 
composition  of  alumina  57  per  cent.,  silica  33  per  cent.,  and 
other  mineral  substances  10  per  cent.,  as  these  were  easier 
in!  cutting. 

According  to  information  obtained  from  some  wire-drawers 
and  electricians,  this  traffic  forced  most  of  them  to  go  in 
more  for  the  use  of  the  expensive  carbon-diamonds  for  draw 
1  lates,  because  draw-plates  of  our  hard  opaque  Australian 
sapphires  were  not  often  offered  to  them  for  sale,  as  in  olden 
times. 

It  thus  happened  that  a  large  electrical  wire-drawing  firm 
here  asked  me  to  supply  them  with  four  carats  sized  good 
carbon-diamonds  for  draw-plates;  as  I  had  none,  I  sent  them 
samples  of  our  hard  opaque  Australian  four  carats  sized  sap- 
phires. They  found  out,  after  trying  these,  that  they  could 
replace  the  diamond  draw-plates,  and*  ordered  from  me  for 
frs.  120  these  sapphires;  the  same  quantity  of  four  carats 
sized  good  carbon-diamonds  would  have  cost  them  about 
83,125  francs.  Afterwards  I  submitted  samples  of  the  same 
grades  of  sapphires  to  wire-drawers  of  brass,  copper,  iron, 
and  steel  wires,  which  gave  equally  satisfactory  results.  The 
worst  thing  is  that  only  a  few  of  the  largest  wire-drawing  and 
electrical  firms  have  cutters  attached  to  their  factories, 
and  the  others  are  dependent  on  the  Continental  manufac- 
turers of  draw-plates,  pivots,  and  contra-pivots  for  their 
supplies.  How  would  it  be  if  in  England,  wire-drawers  and 
elc  ctricians  would  attach  to  their  factories  lapidaries  for  the 
cutting  of  the  said  articles?  In  buying  the  rough,  hard 
cpaque  sapphires  themselves,  they  would  not  only  realise 
handsome  profits,  but  they  would  help  also  our  Colonial  gem 
miners  to  get  a  sale  for  these  grades  of  genuine  gem  stones, 
and  thereby  better  their  critical  position. 

H.  Bengtsson, 
Delegati    for  tin    Queensland  Gem  Minns. 

Paris,  January  21sf,  1917. 


City  and  Guilds   Examinations. 

in  their  Last  two  letters  on  the  above  subject,  Messrs.  A.  P. 
Lundberg  &  Sons  express  regret  that  no  teacher  of  the  sub- 
ject of  "  Electrical  Installation  Work  "  has  had  the  energy 
to  join  in  the  correspondence,  and  conclude  their  letter  in 
vour  issue  of  January  26th  with  the  remark:  "There  are 
obvious  reasons,  of  course,  why  men  in  that  position  should 
hesitate  to  state  their  views  publicly." 

Quite  so;  and  one  of  the  strongest  reasons  is  that  they 
•ting  their  country  in  the  production  of  urgent  com- 
modities, merely  being  visiting  teachers  at  the  polytechnics 
and  other  similar  centres.  There  are  few  (if  any)  teachers 
of  the  above  subject  who  are  engaged  fully,  as  it  would  not 
be  possible  for  the  students  to  attend  except  in  the  evening. 
Perhaps  Messrs.  A.  P.  Lundberg  &  Sons  will  oblige  with  a 
list  of  obvious  reasons,  and,  while  doing  so,  keep  in  mind 
that  some  men  will  never  attempt  to  write  a  letter  for 
publication  even  though,  by  so  doing,  they  would  serve  a 
good  cause. 

In  one  of  their  letters  on  the  same  subject,  a  reference 
is  made  to  students  of  the  Grade  II  Classes  being  able  to 
enter  Grade  I  examinations  and  obtain  certificates  of  the 
same  class  as  when  taking  the  examination  in  the  previous 
year.  The  explanation  is  that,  as  it  requires  two  years'  train- 
ing after  passing  through  Grade  I  to  prepare  students  suc- 
cessfullj  for  the  final  examination,  teachers  and  others  con- 
cerned consider  it  beneficial  to  the  students  to  enter  the 
Grade  I  examination  during  the  first  year  in  the  Grade  II 
classes  in  order  to  keep.  them. in  touch  with  the  earlier  work. 

As  to  whether  the  subject  is  grosslv  neglected  or  not.  it 
would  be  beyond  the  average  teacher's  ability  to  define.  They 
know  how  the  subject  is  taught  in  the  centres  where  thev  are 
engaged,  and  perhaps  learn  of  the  happenings  in  a  few  others, 
but  not  sufficiently  to  be  able  to  generalise.  Maybe  Messrs. 
Lundberg  &  Sons,  in  addition  to  conducting  switching  compe- 
titions, which  have  a  good  educational  value  apart  from  being 
admirable  from  the  advertising  point  of  view,  also  engage  in 
teaching  "Electrical  Installation  Work";  if  so,  there  may 
ue  many  teachers  who  would  welcome  the  following  informa- 
tion :  — 

1.  How  many  students  they  have  coached  successfully  for 
the  City  and  Guilds  examinations  during  the  last  three  years? 

2.  What  were  the  total  student-hours  per  session0 

;  The. percentage  of  student's  actually  engaged  in  the  sub- 
ject as  a  trade0 

4.  Why  the  Final  Grade  is  presumed  to  require  twe  ses- 
sions' training  after  passing  through  Grade  I? 

5.  Is  it  not  a  fact  that  when  a  student  has  attended  two 
sessions  of  the  ..Wirag  Classes"  he  joins  the  Intermediate 
"Electrical  Engineering. Classes,"  that  is,  if  he  is  diligent 
wishing  to  pass  beyond  the  practical  stage  in  order  to  obtain 
higher  technical  knowledge  and  skill? 


G.  Would  it  not  tend  to  higher  percentages  of  successes  in 
the  examinations  if  the  students  were  actually  engaged  on 
'Electrical  Installation  Work"   as  a  trade? 

The  writer  always  found  the  subject  of  "  Electric  Wire- 
man's  Work"  (now  named  "Electrical  Installation  Work") 
well  catered  for  in  the  polytechnics  to  which  he  has  been 
attached,  and  has  known  a  good  proportion  of  students  taking 
Grades  I  and  H  of  Electrical  Engineering  to  attend  the  prac- 
tical wiring  class  in   conjunction   with  their  course . 

No  doubt  the  reason  wiremen  have  been  in  the  minority  at 
classes  will  be  found  in  the  following  list:  — 

1.  Their  work  necessarily  takes  them  into  outlying  districts, 
pi  eventing  them  attending  regularly. 

2.  Employers  have  never  seriously  encouraged  technical 
training  among  their  wiring  staff. 

3.  Men  of  mature  age  object  to  displaying  their  lack  of 
knowledge  before  juniors. 

More  could  be  added. 

It  .was  recently  announced  in  your  columns  that  the  Elec- 
trical Contractors'  Association  had  seriously  tackled  the  sub- 
ject of  examinations  of  wiremen,  and  we  may  hope  that,  in 
addition  to  being  permitted  to  nominate  an  examiner,  the 
Association  will  inquire  into  the  teaching  methods  employed, 
and  see  that  there  are  no  grounds  for  caustic  comments  from 
manufacturers. 

No  Energy. 

The  Sale  of  Foreign  Motors. 

We  are  continually  receiving  letters  from  old  customers  (no 
doubt  in  common  with  other  firms)  stating  that  they  want 
machines  under  Class  "  C."  They  offer  us  their  orders,  and, 
as  is  well  known,  all  electric  motor  manufacturers  have  had 
to  give  an  undertaking  not  to  supply  Class  "  G  "  material 
owing  to  the  copper  and  steel  restrictions;  yet  the  letters 
that  we  receive  regularly  contain  a  sentence  such  as  follows  . 
— "  Unless  you  are  in  a  position  to  supply  us  with  the 
machines  we  shall  have  to  obtain  them  elsewhere."  We 
should  like  to  know  what  firms  are  doing  this  dirty  trade, 
and  what  precaution  can  be  taken  to' prevent  it.  Also,  are 
firms  who  import  foreign  motors  allowed  to  sell  them  with- 
out a  certificate  and  Ministry  of  Munitions  permit  number? 
If  so,  it  is  a  gross  unfairness,  and  giving  our  foreign  compe- 
titors an  unequal  chance.  We  never  object  to  foreign  compe- 
tition on  a  fair  basis.  If  our  factories  cannot  produce  all  the 
electric  motors  that  are  essential  for  war  purposes,  it  is  only 
right  that  they  should  be  imported,  but  this  concession 
should  be  rightly  used,  and  not  abused,  and  we  trust  some 
steps  will  be  taken  in  the.  matter  to  prevent  its  continuation 
at  an  early  date. 

Higgs    Bros. 

W.  F.  Higgs. 

Birmingham,  January  26th,  1917. 


BREAKDOWNS     IN     GERMAN     PLANT. 


In  a  paper  recently  read  before  the  Sodth  African  Instituth 
ok  Electrical  Engineers,  Mr.  A.  E.  Val  Davies  gave  some 
interesting  examples  of  breakdowns  of  German  plant  in 
connection  w'ith  the  South  African  power  companies  during 
the  last  four  years.  The  author  stated  that  his  list  could  be 
eieatly  extended. 

He  explained  that  the  generators,  which  represent  an  aggre- 
gate of  218,800  k.v.a.,  are  all  of  the  turbo-alternator  type, 
their  ratings  varying  from  3,500  to  18,000  k.v.a.,  and  their 
speeds  being  either  1,000  or  1,500  r.p.m.  The  ratings  of  the 
transformers,  which  are  all  of  the.  water-cooled  tvpe,  vary 
from  4/000  to  12,500  k.v.a.,  the  total  being  388,500  k.v.a. 

In  seven  generators,  each  of  12,000  k.v.a.  and  of  identical 
design,  the  joints  between  the  stator  bars  and  the  end  bends 
were  of  most  primitive  design,  and  were,  to  start  with, 
mechanically  w^eak.  Three  hollow  rivets .  were  provided  to 
hold  the  two  forked  ends  of  the 'bends  to  the  bar,  and  the 
joint  thus  made  was  soldered  with  a  soldering  iron.  When 
these  joints  were  opened  up  a  great  majority  of  them  were 
found  to  be  devoid  of  solder  inside,  there  being  merely  a 
beading  of  solder  round  the  edges.  The  usual  cause  of 
failure  was  that  the  beading  cracked  away,  leaving  the  joint 
held  by  the  rivets  only;  it  then  heated  up  and  gradually 
burnt  away  the  surrounding  metal  till  the  joint  ultimately 
failed  by  the  melting  off  of  the  end  of  the  bar  and  bend.  On 
three  occasions  the  following  arcing  burnt  into  the  binding 
wire  of  the  rotor,  which  thereupon  slacked  away  and  ripped 
the  insulation  from  the  remainder  of  the  end  windings.  This 
defective  joint  was  responsible  for  the  loss  of  many  thousands 
of  pounds  directly  and  indirectly. 

The  rotors  of  all  the  generators  are  fitted  with  wire  binders 
round  the  ends  of  the  rotor  windings.  Abutting  the  rotor 
poles  a  copper  alloy  wire,  with  an  ultimate  strength  of  40 
tons  per  sq.  in.,  is  used  to  prevent  to  a  certain  extent  the 
magnetic  leakage  which  would  occur  if  steel  wire  were  used, 
and  special  steel  wire,  with  an  ultimate  strength  of  128  tons 
per  sq.  in.,  is  then  laid  on  in  the  remaining  space,  both  wires 
being  laid  on  at  a  tension  corresponding  to  20  tons  per  sq.  in 
There  can  be  no  question  as  to  the  mechanical  strength  of 
these  binders,  and   their   construction   eliminates   the  possi- 
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bilities  of  internal  stresses  and  unrelieved  strains  to  which 
a  solid  shrunk-on  cap  might  be  subject;  but  this  hardly  com- 
pensates for  their  unfortunate  proclivity,  once  the  outer  turns 
are  burnt  through,  of  stripping  into  miles  of  wire,  which 
forthwith  is  ground  up  in  the  air  gap  of  the  machine,  ruining 
not  only  the  windings,  but  often  the  core,  plates  of  the  stator 
as  well.  This  unfortunately  occurred  three  times.  In  two 
18,000-k.v.a.  machines,  of  different  speeds  and  design,  ill  . 
rotor  binding  wire  was  found  to  heat  up  to  a  temperature 
sufficient  to  melt  the  solder,  which  was  flung  off  upon  the. 
end-windings  of  the  stator. 

A  breakdown  occurred  in  a  12,500-K.y.A.  machine  fitted 
"with  a  dry  air-filter,  composed  of  a  zig-zag  arrangement  of 
filter  cloths  in  wooden  frames,  which  was  placed  below  the 
generator  floor  level.  Owing  to  the  failure  of  a  current  trans-' 
former  installed  12  ft.  away  from  the  filter  and  on  the  gene- 
rator side,  of  it.  severe  arcing  presumably  set  fire  to  the  filter 
cloths,  although,  according  to  the  specification,  they  were 
supposed  to  be  fireproof,  and  the  whole  filter  became  ignited 

In  one  case  a  bank  of  four  6.000-k.v.a.  transformers  work- 
ing on  a  ratio  of  80,000  to  20,000  volts,  failed  within  a  few 
days  of  each  other  owing  to  the  perforation  of  their  respec- 
tive water-cooling  coils,  which  were  of  iron,  arid  the  conse- 
quent flooding  of  the  windings.  In  the  case  of  the  first,  a, 
lump  of  zinc  was  found  in  the  bore,  and  this  caused  a  stream 
of  water,  which  was  decidedly  acid,  to  impinge  on  the  side 
of  the  tube,  which  was'  finally  punctured  by  the  continued 
erosion.  In  the  other  transformers  obstructions  wore  also 
found  in  the  pipes,  which  in  several  cases  all  but  blocked 
the  bore.  In  a  batch  of  six  transformers  there  were  failures 
in  four,  owing  to  perforation  of  their  lead  cooling  coils,  the 
breakdowns  being  due  to  faulty  drawing  or  extrusion  of  the 
tubing.  In  some  of  the  faulty  coils  the  thickness  of  the 
metal  varied  from  a  few  thousandths  of  an  inch  on  one  side 
to  nearly  I  in.  on  the  other  side,  the  proper  thickness  being 
s  in. 

A  12,500-K.v.A.  core-type  transformer  was  removed  for 
examination  after  tripping,  and  when  an  attempt  was  made 
to  lift  off  the  upper  yoke  of  the  core  it  was  found  to  be 
thoroughly  welded  to  one  of  the  vertical  limbs.  This  break- 
down was  due  to  a  succession  of  failures  of  the  insulation 
round  the  core  bolts  in  both  the  top  and  bottom  yokes.  The 
resultant  flow  of  current  melted  into  a  solid  mass  almost  a 
cubic  foot  of  iron  core  plates  in  both  the  yokes,  and  pre- 
sumably, after  the  pad  of  insulating  material  between  the. 
yoke  and  limb  had  been  damaged,  a  further  circulation  of 
current  took  place  across  the  joint  thus  made.  The  net  result 
of  this  breakdown  was  the  scrapping  of  the  machine. — The 
Times  Engineering  Supplement. 


WAR     ITEMS. 


Enemy  Companies  Winding  Up. — A  Supplement  to  the 
Board  of  Trade  Journal  of  February  1st  contains  a  complete 
list  (to  January  25th)  of  the  names  of  firms  which  have 
been  ordered  by  the  Board  of  Trade  to  be  wound  up  under 
the  Trading  with  the  Enemy  Amendment  Act.  1916.  The 
date  of  the  order  is  given  in  each  case,  together  with  the 
name  and  address  of  the  Controller  appointed,  and  an  alpha- 
betical index  of  the  firms  is  included. 

Discharged  Men  in  Kinemas. — The  Kinema  Employment 
(and  Sale)  Bureau,  of  18,  Cecil  Court,  Charing  Cross  Road, 
W.G.,  which  has  been  finding  light  employment  in  various 
capacities  in  kinemas  for  disabled  and  discharged  soldiers  and 
also  employment  for  the  wives  of  soldiers  now  serving  at  the 
Front,  has  several  vacancies  on  its  books.  A  free  register  of 
discharged  and  disabled  men  is  kept. 

Labour  After  the  War. — Mr.  J.  Hodge,  the  Minister  of 
Labour,  is  reported  to  have  stated,  in  a  recent  speech  at 
Manchester,  that  he  was  about  to  form  a  big  central  com 
mittee,  and  four  or  five  hundred  local  committees  in  different 
parts  of  the  country,  to  consider  the  vast  problem  of  after- 
the-war  employment.  He  referred  to  the  great  need  for 
hearty  co-operation  between  employers  and  employed  in  con- 
nection with  this  and  other  problems  of  labour  and  industry. 

Controlled  Works. — The  total  number  of  controlled  estab- 
lishments is  now  4,719. 

Exemption  Applications. — At  the  Plymouth  Tribunal,  two 
apprentices  to  electrical  engineering,  who  had  each  paid  a 
G50  premium,  applied  for  exemption.  The  Military  opposed 
Nation  on  the  ground  that  the  lads  were  18  and 
passed  for  general  service.  The  Mayor  remarked  that  it  was 
hard  that  any  advantage  of  the  premiums  paid  should  be 
forfeited,  but  in  view  of  the  new  circular  the  Tribunal  felt 
they  could  give  no  exemption. — Western  Morning  News, 

At  Southwark,  Coun.  T.  E.  Hewitt,  a  member  of  the  Tri- 
bunal, carrying  on  business  as  an  electrical  engineer  at 
Newington  Causeway,  applied  for  the  exemption  of  three  em- 
ployes, all  passed  for  general  service.  These  were  a  sheet 
metal  worker,  28,  single;  a  tinsmith.  26,  single;  and  a  second 
tinsmith,  23,  married.  He  stated  that  these  were  theonly 
three  men  left  working  at  the  bench.  Under  existing  condi- 
tions he  could  not  expect  lengthy  exemptions  for  them,  but  he 
asked  that  he  might-  keep  them  until  he  had  completed  a 
Government  contract.     The  men  had  been  in  certified  occupa- 


tions until   recently,    but   were    now   taken  out  of    the   list. 
Before  the  war  he  had  17  bench  hands  and  five  fitters,   but 

now  only  had  left  these  three  bench  hands,  < fitter,   and  a 

foreman,   and   if  these   men    went   he   would  have  only    the 

foreman    and  fitter  fit.      lie   had    a  row   of   empl 

with  no  men   to   do   the   work.     His   present   contract   would 

take  just  over  a   month   to   complete,   but  lie.   was   doing   the 

hardest  part  of  the  bench  work  himself.     Thre 

eruption  w-as  granted  in  each  case 

At  Southport.  the  borough  electrical  engineer  applied  for 
four  men,  who,  he  said,  were  formerly  badged.  The  Minister 
of  Munitions  had  informed  him  that  it  tin  -  were  called  up 
he.  must  send  a  certificate  to  the  Recruiting  Office!  that  they 
could  not  be  called  up  until  substitutes  were  found.  Tho 
cases  were   adjourned    for  inquiries. 

At  Rochdale,  Mr.  G.  Webster,  in  appealing  for  J.  Crossley 
(30,  single),  overhead  electric  wireman;  -T.  \Y.  Milnes  (35, 
single)  and  J.  Hird  (37,  married),  the  two  last-named  motor- 
men,  said  he  had  only  two  skilled  wiremen  to  look  after  40 
miles  of  overhead  equipment,  and  on  some  of  the  older  sec- 
tions the  calls  for  the  wiremen  were  more  than  double  what 
they  were  two  years  ago.  It  would  take  a  stranger  a  con- 
siderable time  to  get  into  the  method  of  the  Rochdale  feeder 
system,  and  unskilled  men  were  out  of  the  question.  As  to 
the  drivers,  he  had  to  study  the  safety  of  the  publir 
ally  considering  the  dark  nights.  All  three  men  bad  been 
passed  for  general  service.  Milnes  was  put  back  to  March 
31st,  and  the  others  to  April  30th. 

At  Deal,  exemption  was  claimed  for  Mr.  C.  H.  J.  Craves 
(29).  electrical  engineer  of  thie  "South  Eastern"  Hotel, 
originally  rejected,  and  now  passed  for"  general  service.  It 
was  stated  that  Mr.  Graves  could  not  be  replaced,  and  that 
if  he  had  to  go  there  would  be  no  alternative  but  to  close 
the  hotel,  as  it  would  he  impossible  to  keep  open  without  a 
supply  of  electricity.  The  Advisory  Committee  said  that  Mr. 
Graves  should  be  released  for  military  service,  even  if  the 
hotel  had  to  be  lighted  by  lamps.  The  Tribunal  all.. 
months,  with  no  further  application  without  leave. 

At  Dover,  on  January  24th.  the  Military  Representative 
asked  for  the  withdrawal  of  i  onditional  exemption  granted 
by  the  Recruiting  Officer  to  six  tramway  drivers  in  the  em- 
ploy of  the  Corporation.  One.  it  was  stated,  had  siven  notice 
to  leave,  and  was  going  to  work  for  the  Admiralty,  and  the 
Tribunal  decided  to  grant  no  exemption  to  him,  leaving  the 
case  to  be  foucht  out  between  the  Army  and  Naval  authori- 
ties. As  to  the  rest,  it  was  urged  that  the  men  were 
in  a  certified  occupation.  Mr.  Rohson  said  that  he  looked  on 
tramways  as  a  luxury,  but  Mr.  Carden  pointed  out  that  they 
were  recognised  by  the  Government  as  a  public  utility  ser- 
vice. One  was  civen  conditional  exemption  until  a  substitute 
is  found,  and  the   certificates  of  the  others  were  withdrawn. 

At  Leyton,  on  January  22nd,  Mr.  A.  Partington,  clerk  to 
the  nford  U.D.C..  applied  for  exemption  for  eight  tramway 
employes.  Captain  Howard  said  that  the  tramways  had  done, 
all  they  could  to  meet  the  situation,  and  it  was  highly  credit- 
able to  them.    The  appeals  were  respited  for  three  months. 

The  Southend-on-Sea  Tribunal,  on  January  22nd.  refused 
an  appeal  for  the  exemption  of  A.  V.  Harrison  (31).  elec- 
trician at  the  Hippodrome,  claimed  ■>«  being  indispensable. 
The  calling-up  was  deferred   until  April  1st. 

At  Oxted.  on  Januarv  21th.  Major  Chas.  Leveson-Oower. 
J. P.,  of  Titsey  Place,  f .impsfield.  apnealed  for  H.  Maynard 
(06).  in  charge  of  the  electric  water-raising  plant,  &c,  on  the 
estate.  It  was  stated  that  the  installation  of  the  plant  cost 
£3,500,  and  that  Maynard  could  not  be  replaced.  Conditional 
exemption  was  conceded. 

At  Epsom,  an  electrical  engineer  and  contractor,  aired  36, 
applying  for  exemption,  said  that  he  was  the  head  of  busi- 
nesses at  Epsom  and  Sutton,  and  if  he  had  to  join  up  he 
would  have  to  close  down  both  businesses,  it  being  quite 
impossible  to  find  n  manager  to  do  the  mechanics 
Two  months  were  allowed. 

\t  Weymouth,  the  Town  Clerk  applied  for  exemption  for 
the  electrical  engineer.  Mr.  J.  H.  Bolam,  whose  certificate 
granted  by  the  Recruiting  Officer  had  been  withdrawn.  The 
application  was  acceded   to. 

The    West    Kent    Appeal   Court   has   granted    two   months' 
exemption. -with  no  further  appeal  without  leave,  to    \ 
berfield    (27).  of  Beekenham,    foreman  in  an  electric   battery 
factory,   passed  in   Class  Bl. 

At  Watford,  Mr.  Barham.  electrical  engineer  to  the  U.D.O.. 
applied  for  exemption  for  H.  Tomkins  and  T,.  Cook,  engaged 
at  the  electric  light  station.  He  said  that  both  men  had  been 
de-badged.  and  as  be  was  waiting  for  certain  information 
fiom  the  Ministry  of  Munitions,  he  applied  for  the  ci 
be  adjourned.  The  Military  Representative  replied  tl 
were  young  men.  one  being  26  and  the  other  30.  and  an 
adjournment  was  only  putting  off  the  matter  nsain.  He 
asked  if  men  could  not  be  found  to  take  their  places.  Mr. 
Barham  replied  that  they  had  tried  to  replace  them.  but. 
had  failed.  The  Tribunal  decided  to  adjourn  the  cases  as 
requested. 

The  West  Kent  Appeal  Court  has  again  had  und 
sideration  the  case  of  Mr.  \  Leach,  electrical  engineer,  of 
Maidstone,  previouslv  referred  to  in  the  ELECT  I  RbvTEW. 
Mr.  Leach  claims  havin?  applied  for  naturalisation  in  the 
United  States,  and  he  desires  to  retim  there;  his  earlier 
r'eturn  has  been,  prevented  by  his  wife's  illness,  and  was 
borne  out  by  a  letter  from  him  to  the  Horn"  Office  in   April, 
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1911.  The  Court  granted  three  months'  exemption  condi- 
tion:!] upon  his  receiving  permission,  and  leaving  for  the 
United  States  within  that  period. 

The  Woodbridge  (Suffolk)  and  District  Electric  Light  Co. 
applied  to  the  local  Tribunal  for  exemption  for  their  engi- 
neer, aged  27,  who  has  charge  of  two  power  stations,  on  the 
ground  that  he  is  in  a  reserved  occupation.  It  was  men- 
tioned that  the  company  had  been  invited  to  supply  current 
io  another  centre  in  the  district.  Three  months  were 
allowed,   with  leave  to  appeal  again. 

At  Teddington,  an  appeal  was  made  by  the  London  I  nited 
Tramway  Co.  for  two  tram  conductors,  a  motorman,  and  a 
driver,  whose  certificates  of  exemption  have  been  withdrawn 
on  the  ground  that  it  is  no  longer  necessary  that  they  should 
remain  in  civil  employment.  It  transpired  that,  under  in- 
structions from  the  War  Office,  the  company's  1,500  men  had 
been  inspected  by  the  Recruiting  Officer  at  Chiswick,  and 
all  men  in  any  lit  category  for  military  service  had  been 
taken,  leaving  about  200  motor  drivers  and  a  few  highly- 
skilled  men,  such  as  electrical  experts.  Are.  Major  Smith,  of 
Chiswick,  in  a  letter,  expressed  the  opinion  that  the  few 
exceptions  granted  should  be  respected,  and  that  the  four 
claims  should  be  transferred  to  the  Chiswick  Tribunal.  The 
Clerk  mentioned  that  the  four  men  had  been  exempted  by 
the  War  Office,  and  the  matter  was  adjourned  for  an  explana- 
tion (rom  the  Military   authorities. 


BUSINESS   NOTES. 


Book     Notices. — "  Willing's    Press    Guide"    has    now 

reached  its  forty-fourth  annual  issue.  It  contains  a  mass  of  useful 
information  regarding  the  Press  of  the  world.  We  have  always 
found  it  a  very  handy  and  reliable  work  of  reference.  The  printers' 
errors  noticeable  here  and  there  are,  doubtless,  consequent  upon 
the  increasing  difficulties  of  war-time. 

"  Registration  of  Business  Names."  By  H.  W.  Jordan.  London  : 
Jordan  &  Sons,  Ltd.  (id.  net. — This  booklet  sets  out  the  requirements 
of  the  new  Act.  and  quotes  examples. 

"  Alternating  Currents."  By  C.  E.  Mag'nusson.  London  :  Hill 
Publishing  Co.     Price  17s.  net. 

The  Report  of  the  War  Refugees'  Committee  (General  Buildings. 
Alduych,  W.C.)  contains  a  full  account  of  the  Committee's  work, 
with  a  balance-sheet,  and  illustrations  showing'  scenes  outside  the 
offices  after  the  fall  of  Antwerp,  and  Belgian  soldiers  on  leave  at 
Christmas,  1915. 

The  British  Dominions  General  Insurance  Co.,  Ltd.,  has  pub- 
lished its  very  acceptable  "British  Dominions  Y/ear-Book  for  1917." 
Amongst  the  articles,  first  and  foremost  is  one  by  the  Earl  of 
Cromer  (whose  death  we  lament  as  we  write)  on  "The  Aftermath 
of  i  He  War,"  and  there  are  others  on  "Labour,  Commerce,  and  the 
Empire,"  hy  Edward  Salmon  ;  on  "Trade  Opportunities  in  Latin 
America,"  by  Percy  F.  Martin ;  on  "The  War's  Three  Phases," 
"  India's  Future  in  the  Empire."  "Trade  Before  and  During  the 
War,"  "  The  Civil  Engineer  and  the  Future."  by  Lord  Headley. 
"  War  Finance  and  the  Future,"  "  National  Insurance,"  and  a  whole 
host  of  other  contributions,  accompanied  by  maps,  coloured  plates, 
and  other  illustrations. 

'L'Annuaire  du  Bureau  des  Longitudes  pour  1917."  Paris: 
Gauthier-Villars  et  Cie.     Price  2  fr. 

"The  Practical  Electrician's  Pocket  Book  and  Diary  "  for  I n 1 7 
(  London  :  S.  Rentell  &  Co.,  Ltd.  Price  Is.  Gd.  net)  is  almost  out  of 
its  teens,  and  needs  no  commendation  :  it  has  been  revised  by  the 
Editor.  Mr.  H.  T.  Crewe,  and  a  chapter  has  been  added  dealing'with 
electric  furnaces.  There  are  few  branches  of  electrical  engineering 
iiimii  which  it  does  not  touch. 

Local  War  Museums  :  a  Suggestion."     Bv  C.  Reginald  Grundy 
(Editor  of  "  The  Connoisseur").     3d. 

Catalogues    and     Lists. — The    Hillbar    Press,    72, 

Finsbury  Pavement.  London.  E.C.— Folder  relating  to  their  supplies 
for  the  dry  battery  trade. 

,\li. -mis.  David  Brown  4:  Sons  (Huddersfield).  Ltd..  Park 
Works.  Lockwood.  Huddersfield. — Twelve-page  illustrated  pamphlet 
containing  particulars  of  their  D.B.S.  carburiser  for  case-hardening. 

GENERAL  Electric  Co..  Ltd..  67.  Queen  Victoria  Street'. 
London.  B.C.— Leaflet  V  2,087,  giving  prices  and  particulars  of 
small  power  electric  motors. 

Messrs.  Grindlav,  Ross  &  Co..  Ltd..  of  4  7.  Waterloo  Street. 
Glasgow,  have  issued  loose  blotters,  showing  the  situation  of  their 
premises  in  the  city. 

The  Langdon-Davies  Electric  Motor  Co..  of  110,  Cannon 
Si  reel.  E.G.,  have  also  circulated  loose  desk  blotter  slip, 

British  Electric  Plant  Co..  Ltd..  Alloa.— Four-page  leaflet, 
giving  illustrations  of  their  works  and  of  electrically-driven  haulage 
gears. 

Messrs.  Simplex  Conduits,  Ltd..  Garrison  Lane.  Birmingham. 
-Twelve-page  illustrated  price-list  of  "  Plexsim  "  electric  heating 
and  cooking  apparatus  for  industrial  and  other  use. 

Catalogues  Wanted  for  Russia. — Owing  to  the  special 

importance,  at  the  present  time,  of  establishing7  commercial  con- 
nections on  a  firm  basis  between  the  Allied  countries,  with  the 
object  of  ousting  German  intervention  and  competition,  the  Russo- 
British  Chamber  of  Commerce  at  Petrograd  asks  us  to  request  all 
British  firm-  wishing  to  trade  with   Russia,  now  or  after  the  war. 


to  send  their  catalogues  and  price  lists  (not  less  than  10  copies)  to 
the  Chamber  at  4,  Gorochovaia,  Petrograd,  Russia.  The  catalogues 
will  be  placed  in  the  special  library  of  the  Chamber,  and  will  be 
distributed  to  Russian  merchants  interested  in  the  development  of 
their  trade  connections  with  England. 

Bankruptcy    Proceedings.— C    E.   Boxner,    electrical 

agent,  to:,,  Fox  Lane.  Palmers  Green.     Trustee  released  Jan.  tilth. 

11.  II.  Oxlev  (otherwise  Oliver  Huxley),  consulting  engineer. 
Hanwell.  February  Kith  is  the  last  date  for  the  receipt  of  proofs 
for  dividend  bv  Mr.  E.  W.  J.  Savill.  Official  Receiver.  14.  Bedford 
How.  W.C. 

('.  J.  Ohilvie.  electrical  engineer.  43,  Dudley  Road.  Whalley 
Range. — The  first  meeting  of  creditors  herein  was  fixed  to  take 
place  on  January  24th  at  the  Official  Receiver's  offices.  Byron 
Street.  Manchester,  but  there  was  not  a  quorum  of  creditors  pre- 
sent, and  the  matter  was.  therefore,  left  with  the  Official  Receiver 
who  will  act  as  trustee. 

Calendars. — Mr.  Albert  E.  Mallandatn,  of  51.  Cheap- 
side.  E.C..  has  issued  a  calendar  for  litlT.  with  monthly  slips,  on 
each  of  which  is  also  given  a  complete  calendar  for  the  year. 

Messrs.  Taylob  ,y.  Challex,  Ltd.,  of  Derwent  Works. 
Birmingham,  have  sent  us  a  wall  calendar  for  1917.  with 
monthly  slips  ;  on  the  reverse  side  of  each  slip,  which  turns  down 
when  done  with,  there  is  a  half-tone  view-  of  metal  presses.  fee., 
supplied  by  them. 

Dissolutions   and    Liquidations.— Attwater  &    Sons 

engine  packing  manufacturers.  fas.,  Hopwood  Street  Mill.  Preston. 
and  the  British  'Rubber  Co..  28,  Friargate,  Preston. — Messrs. 
R..  F.,  C.  and  C.  Attwater  have  dissolved  partnership,  so  far  as 
Charles  Attwater  is  I  concerned.  Debts  will  be  attended  to  by  the 
remaining  partners,  who  will  continue  the  businesses. 

Radium,  Ltd..  93,  Mortimer  Street.  London.  W..  dealers  in  radium 
and  radio-active  substances,  fas.  (enemy  subjects).  Creditors  must 
send  particulars  of  debts,  fas.,  to  the  controller,  Mr.  C.  R.  Beeby. 
66,  Basinghall  Street.  B.C.,  by  February  24th. 

R.E..T.  Construction  Co.,  Ltd. — This  company  is  winding  up 
voluntarily,  with  Mr.  A.  Page.  28,  King  Street,  B.C.,  as  liquidator. 

Krupka  &  Jacobv,  Ltd. — The  Controller.  Mr.  Thomas  Wise. 
has  applied  for  his  release. 

Durban    Municipality   and     Preference.— The    Durban 

Town  Council  has  taken  action  with  the  object  of  encouraging 
British  trade.  The  Finance  Committee  has  authorised  the  general 
storekeeper  to  give  a  preference  up  to  lo  per  cent,  to  goods  pro- 
duced and  manufactured  in  the  United  Kingdom,  as  against 
American  goods.  Further,  in  accordance  with  a  previous  resolu- 
tion of  the  Council,  to  the  effect  that  Natal  Municipal  Councils  and 
Local  Boards  should  make  a  return  of  those  goods  which  in  the 
past  they  have  been  accustomed  to  purchase  from  foreign  countries, 
with  a  view  to  publication  for  the  benefit  of  British  manufacturers, 
the  Council  has  forwarded  such  a  return  to  the  Natal  Municipal 
Association.  Amongst  the  goods  included  in  the  return  are  the 
following  :  — 

Tramway  Supplies.  Electrical  equipment  and  spares,  truck.-, 
fenders  and  spares,  trolley  wheels  and  bushes,  trolley  cord,  and 
tramcar  seats. 

Desk  and  wall  telephones,  bitumen,  grease  compound,  metallic- 
filament,  fas,,  lamps,  oil  (engine,  cylinder  and  dynamo),  trans- 
formers (single-phase). 

In  some  instances  the  return  gives  the  names  of  the  foreign 
makers  from  whom  some  of  the  above-mentioned  goods  have 
hitherto  been  obtained,  and  in  others  details  as" to  sizes  and  weights 
are  given.  Such  further  information  as  is  available  may  be 
obtained  by  United  Kingdom  manufacturers  and  exporters  of  U.K. 
goods,  on  application  to  the  Department  of  Commercial  Intelli- 
gence. 73,  Basinghall  Street,  London,  E.C. — Board  of  Trade  Journal. 

Agencies    Wanted. — A   Johannesburg   agent   seeks   the 

agency  for  a  British  manufacturer  of  three-phase  electric  motors. 
Reference  37/H2. 

A  manufacturer's  agent  desires  agencies  for  British  makers  of 
scientific  instruments,  meters,  telegraph  and  telephone  instruments. 
Reference  30. 

Particulars  from  Department  of  Commercial  Intelligence.  73. 
Basinghall  Street.  E.C. 

Registration  of  Business  Names. — Under  the  new  Act, 

an  office  has  been  opened  at  39,  Russell  Square,  London.  W.C,  for 
the  registration  of  firms  and  persons  whose  principal  places  of 
business  are  situated  in  England  and  Wales.  Separate  offices  will 
be  opened  in  Edinburgh  and  Dublin  for  Scotland  and  Ireland.  The 
earliest  date  on  which  it  is  permissible  for  particulars  to  be  fur- 
nished, with  a  view  to  registration,  is  February  22nd.  The 
particulars  must  be  furnished  on  Board  of  Trade  forms,  obtainable 
at  post  offices  later. 

Trade  Announcements. — Mr.  Philip  Herd,  of  Johannes- 
burg, has  entered  into  partnership  with  Messrs.  Peabody,  Rice,  and 
Wilson,  and  the  title  of  the  new  firm  will  be  Rice,  Wilson  ,y  Herd. 
Mr.  Herd  has  been  associated  with  the  South  African  interests  of 
the  B.T.H.  Co..  Ltd.,  of  Rugby,  and  the  General  Electric  Co.,  of 
Schenectady,  for  many  years.  The  address  of  the  offices  will  be 
unchanged— 86-88,  Strand  Bank  Chambers,  Commissioner  Street. 
Johannesburg. 

The  Ainsdale  branch  of  Messrs.  T.  Wainwright  &  Sons.  Ltd., 
electricians.  Southport.  has  been  closed  for  the  duration  of  the  war. 
Mi-.  T.  Wainwright,  jun..  being  called  up. 

The  address  of  Le  Carbone  has  just  been  changed  to  Coventry 
House.  South  Place.  E.C.  New  telegraphic  address:  "Lacoinhe,  • 
Ave.  London." 
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LIGHTING  AND  POWER  NOTES. 


Australia. — The  Victorian  Hydro-Electric  Co.,  Ltd.,  has 

bean  granted  a  licence  for  a  term  of  two  years,  at  a  rental  of  C2.". 
for  the  first  year  and  £50  for  the  second,  for  the  diversion  of  water 
from  the  Kiewa  river  for  a  proposed  power  installation. 

The  Perth  (W.A.)  City  Council  has  re-allocated  the  sum  of  £20, 

-  ;  aside  for  the  erection  of  a  gas  retort  house,  for  the  purchase  of 
gas  and  electric  plant  and  extensions. 

Canada. — According    to    the    Canadian   Engineer,    the 

Ru— iau  Government  has  requested  detailed  information  regarding 
the  facilities  available  in  Canada  which  might  be  used  in  Bussia 
for  carrying  out  extensive  hydro-electric  power  schemes  now  under 
consideration  in  that  country.  The  Dominion  Water  Power  Branch 
has  been  asked  to  supply  information  regarding  Canadian  experience 
in  hydro-development,  also  electrical  and  mechanical  manufactures 
for  such  projects,    and  other  bodies  have  been    asked  to  assist  in 

ous  ways. 

The  following,  taken  from  the  Canadian  Engineer,  shows  the 
amount  of  electrical  energy  produced  for  export  and  home  use 
by  certain  Canadian  companies  : — 

Units  lor       Units  for 
export.  use  in  Total  output. 

Kw.»hours  Canada.  kw. -hours         h.p. 

(thousands),  kw.  -hours  (thousands).  Years. 
(thousands). 
Can.  Niagara -Power  Co.  400,521  11.17s  411.700  62,999 
Electrical  Develop.  Co.  34,652  395,346  129,998  65,799 
Ontario  Power  Co.  ...  l$9,135  616,834  815,969  124,862 
Ontario  &  Minn.  P.  Co.  13,144  11,789  24,933  3,815 
Cedars  Rapids  P.  Co.  ...        358,753  56,031        414.784       63.471 

Sherbrdok  R.  &  P.  Co....  230  8,605  8.836        1J352 

Maine  tJT.  Bruns.P.Co.  3,075  242  3,318  507 

"West.  Canada  P.  Co.    ...  11,937  60,468  72,405        11,079 

Brit.  Col.  Elec.  R.  Co. ...  330  H8.470  68,801        10,528 


Ttlals 


1.H21.7MI     1.22s.!M!i;     2.27.0.747     344,416 


Chile. — Concessions  have  been  granted  to  Senor  Navarro 

to  develop  electric  power  from  the  Agna  Fria.  and  to  Hermanns 
and  Co.  to  utilise  the  wat  t  of  the  River  Leira  for  generating  elec- 
tricity for  industrial  purposes. 

Continental. — Btrasii. — The  Baku  electrical  company 
called  the  Elektricheskaya  Sila  has  had  to  circularise  its  new  sub- 
scribers, expressing  regret  that  it  cannot  connect  them  for  want  of 
material. 

The  Tiflis  Council  ha-  obtained  permission  to  issue  a  loan  of 
210,000  roubles  to  extend  the  central  electrical  stal  ion. 

The  Irkutsk  Council  is  also  authorised  to  borrow  228,878  roubles. 
in  order  to  supplement  the  equipment  of  and  to  extend  the  elec- 
tricity station,  against  a  deposit  with  the  local  bankers  of  4  per 
cent.  Government  Rentes,  equal  to  350,000  roubles  nominal. 

The  total  cost  of  extending  the  electric  lighting  system  and 
repairing  boilers  at  Vladivostock  is  estimated  at  105,000  roubles, 
which  it  is  proposed  to  pay  off  by  increasing  the  price  of  current  : 
but  permission  to  go  on  with  the  work  is  being  delayed  until  a 
250,000  roubles  loan  from  the  local  branch  of  the  Siberian  Trailing 
Bank  has  been  realised. 

Dublin. — Asylum  Lighting. — At  a  meeting  of  the  Joint 
Committee  of  Management  of  the  Richmond  Lunatic  Asylum,  the 
chairman  _said  the  electric  lighting  of  the  asylum  buildings  had 
effected  a  remarkable  saving,  the  cost  being-  a  little  over  one-third 
that  formerly  incurred  by  gas  lighting. 

Dundalkv—  L.G.B.  Inquiry.— Mr.  P.  C.  Cowan  recently 

held  an  inquiry  into  the  application  of  the  U.D.C  for  sanction  to  a 
loan  of  t.l.ooii  for  the  electricity  undertaking,  some  C2.ooo  of 
which  was  desired  to  repay  certain  interest  and  sinking  fund 
charges,  being  the  first  instalment   in  connection   with  a  loan  of 

£21. i  for  plant   to  supply  the  works  of  the   li.X.   Railway  of 

Ireland,  which,  due  to  the  non-delivery  of  engines,  was  not  pro- 
ductive for  15  months  later  than  it  would  have  been  in  the  ordinary 
way.  It  was  urged  that  the  plant  was  non-productive  through  no 
fault  of  the  Council,  and  it  would  be  unfair  to  impose  the  liability 
on  the  rates.  It  was  argued  that  although  there  was  no  precedent 
for  such  an  application  in  the  case  of  a  public  body,  there  was  no 
'i  in  law  why  it  should  not  be  acceded  to.  Mr.  Cowan  said 
the  right  to  charge  interest  to  capital,  when  admitted,  was  usually 
provided  for  in  local  Acts  :  failing  that,  there  was  the  alterna- 
tive of  putting  the  deficit  on  the  rates.  To  hold  the  balance  of  the 
loan,  or  part  of  it.  as  working  capital  was  also  a  novel  point.  He 
advised  that  £  500  should  be  put  on  the  rates,  as  he  thought  thev 
hail  no  right  to  carry  forward  adverse  balances.  It  was  pointed 
out  that  as  the  undertaking  had  no  working  capital,  it  had  to  work- 
on  the  revenue  of  the  preceding  half-year,  and  so  was  a  year  behind 
in  repaying  to  the  Council  interest  and  sinking  fund  moneys  : 
although  this  was  of  small  account  when  capital  charges  were 
small,  the  Council  could  not  afford  to  do  it  whet  were 

63.000  a  year.  The  inspector  did  not  see  how  the  Council  could 
get  relief  in  the  manner  proposed,  but  agreed  to  report  fully:  he 
also  complimented  the  Council  and  its  engineer  i  .Mr.  Spalding)  on 
the  power  station. 

East  Ham. — It  has  heen  resolved  that   for  the  present 

that  no  alteration  lie  made  in  the  charges  for  current. 

Epsom. — Tin.'  U.D.C.  has  decided  to  ask  the  B.  of  T.  to 

withhold  consent   to  the  application  of  the  South    Metropolitan 


Electric  Tramways  and  Lighting  Co.  for  a  prov.  order  for  Ewell. 
as  the  Council,  which  already  supplies  a  portion  of  the  parish,  is 
quite  capable  and  willing  to  extend  the  supply  when  the  proper 
time  arrives. 

Hornsey. — A   serious   defect    recentlj    occurred    in    the 

crankshaft  of  one  of  t  he  engines  at  the  Council's  generating  stat » in . 
The  repairs  are  to  be  carried  out  at  a  -  £300.     Gales 

carried  away  part  ol   a  lingtower.     The  damage  is  to  be  made 

_ 1  at  a  cost  of  about  C.'iT. 

Hull. — Estimates. — The  acting  electrical  engineer,  Mr. 

J.  F.  Mag-oris.  in  his  estimates  for  the  financial  year  ending  March 
Hist.  1918,  reckons  on  a  total  revenue  of  c  105,71 1  I  £  101.104  from 
sales  of  electricity),  and  expenditure  amounting  to  £102,706  (fuel 
£32,400,  salaries  £12,600,  interest  and  sinking  fund  £37,946,  rent. 
rates,  etc.,  £6.710,  engines  and  boilers  £5,400,  repairs,  renewals  of 
mains,  Jcc,  £1,400),  leaving  a  balance  of  £3,008.  The  estiinatis 
were  adopted,  and  referred  to  the  Finance  Committee. 

Keighley. — Proposed  Loan. — The  Electricity  Committee 
recommends  the  T.C.  to  apply  to  the  L.G.B.  for  power  to  borrow 
£2,( for  laying  extra-high-tension  cable. 

The  War  Bonus  Committee  recommends  the  granting  of  a  war 
bonus  of  2s.  per  week  to  officials  over  21  years  of  age  whose 
salaries  do  not  exceed  £200,  and  of  half  that  amount  to  those 
under  21  years  of  age. 

London. — Shoreditch. — New  Plant. — The  B.C.  pro- 
poses to  borrow  a  sum  of  £41,000  in  connection  with  a  scheme  for 
extending  the  works  and  generating  plant  at  Whiston  Street.  The 
Council  had  previously  approved  of  estimates  amounting  £122,951, 
of  which  the  L.C'.C.  has  sanctioned  £23,045,  including  the  expendi- 
ture on  converting-  plant  and  mains.  &c,  necessary  for  taking  a 
bulk  supply  from  the  Stepney  B.C.  The  remainder  of  the  estimate 
i  £99,906  I  was  deferred  by  the  L.C.C.,  owing  to  the  proposal  to  pro- 
vide a  bulk  supply  for  Loudon. 

In  view  of  the  increasing  demand  on  the  Shoreditch  plant,  and 
the  loss  of  the  bulk  supply  from  Stepney,  the  borough  electrical 
engineer  has  submitted  a  scheme  for  the  installation  of  a  large 
turbo-generator  set  in  place  of  a  reciprocating  set.  which  is  esti- 
mated to  cost  £41,000,  including  generating- and  converting  plant. 
switchgear,  cables.  &c.  The  increased  efficiency  of  the  new  plant 
will,  it  i-  estimated  on  the  basis  of  the  present  year's  figures, 
result  in  an  increased  profit,  after  allowing  for  loan  charges,  of 
£3,000  per  annum. — Hackney  Gazette. 

Lambeth. — The  General  Purposes  Committee  has  considered  the 
question  of  its  option  in  March.  1918,  of  repurchasing  the  undei- 
taking  of  the  South  London  Electric  Supply  Corporation.  Ltd.  The 
Committee  ha-s  decided  that  the  present  moment  is  an  inopportune 
one  for  repurchasing  the  undertaking,  and  accordingly  notice  to 
exercise  the  option  will  not  be  given.  The  Council  has  also  the 
option  of  repurchasing  the- undertaking- on  March  liith.  1928. 

ISLINGTON.  -The  electrical  engineer  reports  that  it  is  necessary 
to  at  once  provide  an  additional  feeder.     The  estimated  cost  of  the 

work   is    cf. .and  the   Lighting  Committee  is  to  proceed  with 

tie-  work  forthwith  as  a  matter  of  urgency. 

Stepney.— The  accounts  ol  the  B.C.'s electricity  undertaking  bu- 
ttle year  ending  .March  la-t  disclose  a  deficit  of  £5,864,  the  first  in 
15  years.  This  was  due  entirely  to  the  abnormal  conditions,  -which 
Mr.  Tapper  in  a  summary  estimated  to  have  resulted  in  some  £24.7i  10 
extra  cost.  coal,  due  to  increased  price,  costing  £9,350  more,  and 
due  to  inferior  quality  £4,500  more.  The  ash  content  increased 
from  14  per  cent,  to  2ij  per  cent,  of  the  fuel  consumed.  The  total 
units  generated  amounted  to  27.soo.ooo.   and   units   purchased  in 

bulk  to  2,560,000,  making  a  total  of  30,380, an  increase  of  over 

7,000,000  on  the  previous  year.     Practically  25,000, units  were 

sold:    4. .".on. for    lighting.   9.700,000    for   power   and   heating. 

1,500,000  to  private  consumers  in  bulk,  and  over  6,000,000  units  for 
public  bulk  supply.  The  total  compares  with  183  millions  units  in 
1914-15. 

The  generating  plant  capacity  was  17.720  Kit.  and  the  maximum 
load  '.i.s74  kw.  ;  the  works  ,-osr.  at  'SSSd.  per  unit,  compared  with 
'tod.  in  the  previous  year,  and  the  all-in  cost  was  just  over  Id.  per 
unit  sold.  To  meet  the  deficit  and  other  expenses,  amounting  to  a 
total  of  £13,760,  £12,626  was  transferred  from  reserve,  the  balance. 
C  1,133,  being  in  hand  from  the  previous  year. 

The    capital    in  the    undertaking   at    March    last    amounted    to 

of    which,    roughly,    £120, >    had    been    repaid,    and 

1  provided   out    of   revenue.  &c.     This    was  apportioned  as 
follows  : -Limehouse     station.    £240,000;     Whiteehapel    station. 

£129,000;  Wapping  sub-station,   £13, ':  instruments,  tools,  &c., 

£15,600;  mains.  £193,600;  services  and  meters.  £53,500;  balance 
in  hand.  £  17.000. 

Stalybridge. — Increased  Prices.— The  Joint  Board  has 

decided  to  increase  the  charges  for  current  for  heating,  domi 
and  power  purposes,  a-  from  April  1st  next,  in  ord.-r  to  mee 
increased  cost  of  coal.  Sc. 

Tasmania. — A  conference  was  held  recently  between 
representatives  of  the  Launceston  Citj  Council  and  the  Premier  ol 

Tasmania  relative  to  tie-  Council's  participation  in  the  Govern- 
ment hydro-electric  scheme.  Negotiations  in  respect  to  the  matter 
began  in  August,  1915  and  the  Government  offer  was  rejected, 
rh   '  ouncil  proposed  to  sell  out  its  undertaking  ami  to  erect  its 

own  transmission  line  from  the  Government  power  station,  and.  at 
the  same  time,  it  sought  the  right  to  supply  all  power  in  the  north 
of  the  island.  Special  terms  were  laid  down  for  the  supply  of 
power.  The  Premier  stated  that  the  question  to  be  determined  was 
whether,  under  existing  conditions,  the  Council  would   lie  justified 

in  scrapping   £70, worth  of  plant  now  used  in  the  electricity 

undertaking,    and    expending    £71,000   to  supply   the   power.    o"r 
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whether  it  would  not  be  sounder  business  to  continue  to  meet  the 
Local  requirements  with  the  existing  plant  until  condition  becam.3 
nearer  normal.  He  told  the  conference  thai  the  contracts  of  the 
Great  Lake  scheme  would  practically  absorb  the  whole  of  the 
power  available.  Investigations  showed  that  15,000  H.P.  could  be 
developed  from  the  Arthur's  Lakes,  and  this  would  be  reserved  for 
>pmen1  of  industry  in  the  northern  pari  of  the  state.  He 
assured  the  Council  that  the  Government  would  endeavour  to 
obtain  acu  1     1  t'airlj  large  block  of  power  to  locate  works 

at  Launceston. 

At  a  meeting  ot   the  Launceston  Cit]  Council,  the  report  of  the 
.'oiiteveiieeM.-is.liseu--eil.aial   the  Council   has  decided  to  take  up 
the  whole  matter  oi  increased  power  for  the  eloctric  lighl 
tramways  undertaking  at  an  earl]  date. 

Tyldesley. — The  U.D.C.  has  decided  bo  complain  to  bhc 
Lanes.  Electric  Power  Co.  regarding  the  in  caused  by 

failure  of  electric  supply  in  the  district. 

Tynemouth. — Year's  Working.— The  accounts  of  the 

electricity  undertaking  for  the  year  ended  March  31st,  1916.  show 
that  1,528,958  units  were  sold,' as  compared  with  1,809.84]  in  the 
year,  three-phase  supply  accounting  for  2,671,652  and 
2,844,860  units  respectively  in  the  two  years.  The  total  revenue 
amounted  to  £21,652,  and  after  meeting  all  charges,  there  was  a 
deficit  of -Coin,  as  against  a  profit  of  £738  in  the  previo 
The  deficit  of  £513  was  met  from  funds  in  hand,  and  a  surplus 
balance  of  £1,311  still  remains. 

I    Walthamstow. — Loan   Sanction,    &c.— The    electrical 

engineer  reports  that  it  would  not  be  possible  to  erect  the  steel 
chimney  provided  for  in  the  original  scheme  for  the  liew  plant 
extension,  and  tenders  are  to  be  invited  for  the  construction  of  a 
brick  chimney.  Plans  are  to  be  prepared  for  an  extension  of  the 
sub-station  and  the  boiler-house  buildings.  The  L.G.B.  has 
sanctioned  the  borrowing  of  £18,790  in  connection  with  the 
extensions  at  the  generating  station. 


TRAMWAY  and  RAILWAY  NOTES. 

Accrington. — The  local  branch  of  the  Tramways  and 
Vehicle  Workers'  Union  is  taking  steps  with  a  view  to  securing  a 
war  bonus  for  women  conductors. 

Australia. — The  Tramways  Board  has  issued  a  writ  against 
the  Melbourne  Tramways  and  Omnibus  Co.,  Ltd.,  claiming 
£250,000  for  breaches  ofthe  covenants  oi  the  lease  which  required 
that  the  lines  should  lie  handed  over  in  good  working  order  and 
condition  :  this,  it  is  contended,  has  not  been  done. 

Blackburn. — Fare  Increase. — The  Tramways  Com- 
mitteeis  recommending  a  revision  of  lares,  which  will  affect  every 
section  except  one  i  several  overlapping  stages  are  to  be  abolished. 

anil  the  issue  of  return  tickets  discontinued. 

Birmingham.— Subway  Proposal.— At  the  last  meeting 

of    the    Tramways   Committee,    the   question    of    better   tramway 
terminal  facilities  was  under  consideration,  from  the  point  of  view 
of    surface    and    underground    methods.       Finally,     the    gi  neral 
manager,  Mr.  A.  Baker,  was  instructed  to  prepare  a  definii 
Eor  subways  in  the  centre  of  the  city. 

The  provision  of  trailer  ear-  o  the  tramway  route,  of 

tie   cit]    has  been   before  the  Committee   for   some   months;    the 

difficulties  have  been   gradual'  tnd    il   is  b 

to   make   arrangements    for    entirely   equipping   one   route   with 
tractors  and  trailers,  and  should  this  experiment  provi    sal  isi  ictory, 
the  Committee  will  consider  the  desirability  of  reportin 
Council  in  favour  of  their  introduction. — Birmingham  I) 

It  has  been  announced  that,  due  to  the  dislocated 
tribution  to  rate  relief  will  be  made. 

Brighton. — The  Corporation   is  offering    to   supply   the 

Sheffield  Corporation  with  75  tons  of  tramway  rails,  free  on  rail  at 
Brighton,  at  £16  per  ton.  The  Corporation  has  in  stock  109  tons 
of  new  rails,  in  addition  to  a  few  old  ones  which  can  beii.-ed  again, 
and  will  not  require  to  use  them  all  itself. 

Continental. —  Italy.  —  The  Piedmont  Savings  Banks 
have  decided  to  form  a  trust  to  provide  the  capital  needed  by  the 

Italian  Government  for  the  electrification  of  the  Bussoleno-Turin- 
Roneo  Railway. 

Dundee. — A  meeting  of  the  Scottish  tramway  managers 
was  held  in  Dundee  last  week ;  the  visitors  were  welcome' 
city  by  ex-Bailie  Johnston,  convener  of  the  Tramway  Committee. 
It  was  mentioned  that  in  several  cases  !d.  tares  had  been  abolished, 
and  in  one  case  the  revenue  had  increased  b]  between  £4,000  and 
£5,000  in  eight  months,  while  the  number  of  passengers  carried 
had  largely  decreased  :  in  every  case  the  receipts  had  gone  up. 
The  question  of  insurance  risks,  owing  to  the  large  amount  of 
unskilled  labour  employed,  was  discussed,  as  well  a?  questions 
affecting  the  upkeep  of  permanent  way  and  plant.  The  visitors 
itertained  to  luncheon  by  the  Corporation. 

Ecuador. — The  municipality  of  Quito  is  to  grant  one  or 

more  contracts  for  the  construction  of  electric  tramways  from  that 
city  to  any  town  or  towns  in  the  canton.  The  concessionaire  will 
uption  from  the  payment  of  all  fiscal  and  municipal 
taxes,  but  will  be  obliged  to  hand  over  to  the  municipality  at  least 
3  per  cent,  of  the  gross  receipts  from  the  undertaking  during  the 
first  five  years  of  operation,  and  thereafter  the  percentage  is  to  be 


'  by  2  per  cent,  tor  each  five-year  period.  The  concession 
will  lie  for  a  maximum  period  of  Mo  years,  at  the  expiration  of 
which  the  lines,  together  with  all  fixed  and  rolling  stock,  will 
become  the  property  of  the  municipality.  Work  must  be  com- 
menced within  a  period  of  two  years  from  the  signing  of  the 
contract.  The  municipality  will  make  application  for  the  duty-free 
admission  of  such  materials  required  in  connection  with  the  pro- 
jected system  as  must  necessarily  be  imported  from  abroad. — Board 
■         I 

Glasgow. —  Debt-free  Tramways. —  It  was  recently 
announced  that  the  City  tramway  system  was  now  free  of  debt,  all 
the  capital  expenditure  of  E3,835,156  having  been  repaid  or 
provided   for. 

Halifax. — Proposed  Fare  Increase. — Fares  are  to  be 

advanced  to  the  extent  of  about  50  per  cent.,  workmen's 
fares  remaining  at  the  present  rale-,  but  not  to  be  available  after 
4  p.m.,  and  children's  fares  to  remain  unaltered.  Transfer  tickets 
it  is  proposed  to  advance  50  per  cent.  The  Sub-Committee  also 
proposes  a  curtailment  of  the  service,  the  change  involving  a  30 
minutes'  service  between  '.'  a.m.  and  12  noon.  These  changes,  if 
adopted  by  the  full  Tramways  Committee  and  the  Corporation,  will 
probably  come  into  effect  on  February  2nd. 

India. — Electric  Vehicles. — AIr.  Milne,  of,  the  Simla 

.Municipal  Electricity  Department,  has  issued  a  suggested  speci- 
fication for  electrically-propelled  ears  for  use  in  Simla,  which  was 
published  in  a  recent  issue  of  Indian  Engineering.  The  main 
features  to  be  embodied  are  : 

1.  Compactness   and  light    weight  ;  mileage  per  charge  being  a 
dary  consideration. 

2.  Capability  of  ascending  and  descending  grades  of  16  per  cent. 
and  short  emergency  grades  of  2,"i  per  cent. 

3.  Capability  of  turning  very  sharp  corners. 

1.  Maximum  speeds  in  both  forward  and  reverse  directions,  to 
overcome  °  rades. 

5.  Exceedingly  powerful  brakes. 

Owing  to  the  long  grades,  it  is  suggested  that  regenerative 
control  might  be  employed,  also  that  the  steep  grades  may  neces- 
sitate a  special  Lattery  suspension  to  avoid  spilling  electrolyte. 

Lancaster. — The  electrical  'buses  are  proving  a  success  : 

the  electric  tramways  carried  14H.4.V*  passengers  in  December,  being 
50,884  more  than  in  the  previous  December,  the  receipts,  exclusive 
of  season  tickets,  being  £485,  or  6151  in  advance  of  1915. 

Leeds. — Traffic  Figures. — Still  further  increases  are 

reported  in  the  takings  oh  the  Corporation  tramways,  largely  due 
to  the  decreased  local  train  service  and  the  increase  in  the  railway 
fares.  There  was  an  increase  last  week  of  £208  as  compared  with 
the  same  week  of  last  year,  and  the  total  takings  for  the  43  weeks 
of  the  financial  year,  so  far.  were  £414,1111.  or  £35,361  more 
than  for  the  same  period  in  the  previous  year.  The  number  of 
passengers  carried  during  the  same  period  was  2,064,000,  which  is 
an  increase  of  59,000. 

Leyton. — Electric  Vehicle. — The  District  Council  is 

purchasing  a  2-ton  electrically-propelled  Edison  motor  vehicle  for 
the  collection  and  removal  of  house  refuse. 

Middlesbrough. — Tramway    Purchase  Proposal. — It 

w  as  reported  to  a  meeting  of  the  G.P.  Committee,  last  week,  that  a 
meeting  had  taken  place  of  the  Sub-Committee  and  representatives 
of  the  adjoining  authorities  concerning  the  proposed  purchase  of 
the  tramway  system  belonging  to  the  Imperial  Tramways  Co. 
(Middlesbrough,  Stockton,  and  Thomaby),  but  delay  had  been 
occasioned  because  the  other  representatives  had  no  instructions 
from  their  Councils.  It  was  stated  that  unless  the  Corporations 
took  over  the  system  the  company  would,  no  doubt,  get  another 
seven  years'  lease. 

Preston. — War   Bonus. — At    the    T.C.   meeting,    last 

week,  it  was  stated  that  the  recent  war  bonus  award  to  tramway 
workers  would  mean  an  extra  expenditure  of  £1,200  a  year. 

Salford. — The    manager   of  the   Corporation  Tramways 

has  received  the  award  of  the  arbitrators  on  the  recent  dispute, 
which  led  to  a  strike  on  the  question  of  women  inspectors.  The 
Committee  of  Production  has  found  that  under  the  conditions 
arranged  by  the  Corporation,  and  as  a  temporary  and  supple- 
mentary war  measure,  the  objection  raised  by  the  men's  Cnion  to 
the  employment  of  female  inspectors  has  not  been  established. 

The  Tramways  Committee  has  decided  to  revise  the  scale  of  fares 
at  present  in  operation,  and  to  revert  to  the  charges  of  three-  years 
ago.  At  that  time  the  concessions  were  estimated  as  being  equal 
to  a  gift  of  over  .€2.000  per  year  to  the  travelling  public.  The 
alteration  will  mean  an  increase  of  a  halfpenny  on  practically 
ever]  Stage,  The  shortage  of  labour  and  the  increased  use  being 
made  of  the  tramways,  especially  in  the  suburban  districts, 
following  upon  the  advance  of  railway  fares,  has  led  to  this 
decision. 

South     Africa.  —  Railway    Electrificatiox.  —  With 

further  reference  to  our  note  in  the  Electrical  Review  of 
January  5th,  the  S.A.  Mining  Journal  says  the  more  immediate 
question  is  the  electrification  of  short  sections  such  as  the  YVynberg 
line,  the  Sea  Point  Railway,  the  Springs-Randfontein  line  on  the 
Rami,  and  some  of  the  short-distance  railways  in  the  neighbourhood 
of  Durban  and  Maritzberg.  The  Gape  Times  says  that  probably 
the  simonstown  line  would  have  been  electrified  many  year:  ago 
had  it  not  been  for  the  technical  controversy  which  had  arisen 
between  the  merits  of  the  single-phase  and  direct -current  systems, 
the  essential  point  at  issue  being  the  relative  costs.     In  South  Afric* 
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the  more  general  question  upon  which  expert  decision  will  be 
required  is  as  to  the  relative  cost  of  the  present  system  of  steam 
locomotives  and  that  of  electric  traction.  On  the  Simonstown  and 
Sea  Point  lines  the  conditions  would  appear  to  be  specially  favour- 
able for  electric  traction.  All  coal  used  on  those  sections  has  to  be 
hauled  from  the  collieries  in  the  North  or  from  Natal,  fuel  for 
locomotive  use  being  thus  at  its  costliest  point  in  the  Cape 
Peninsula.  The  traffic  conditions  on  the  same  sections  correspond 
more  closely  than  in  any  other  part  of  South  Africa  to  the  condi- 
tions ruling  around  London,  where  some  of  the  suburban  lines  have 
long  been  successfully  electrified.  Another  point  in  conuectiou  with 
i  In  suggested  electrification  would  be  whether  the  Railway  Depart- 
ment would  generate  its  own  electricity  or  would  purchase  it  from 
the  power  companies  and  local  authorities. 


TELEGRAPH  and  TELEPHONE  NOTES. 


A     Relay  -  Sounder.  —  The     Railways     Labour-Saving 

Device  Co.,  of  Davenport,  Iowa,  has  devised  a  diaphragm  attach- 
ment to  a  relay  contact  point  which  augments  the  sound  of  the 
moving  armature  lever  to  such  a  degree  that  a  sounder  is  unneces- 
sary. The  instrument  is 'popular  in  railroad  offices  and  in  other 
places  where  trouble  with  local  batteries  is  experienced,  and  does 
its  work  well.  Where  a  telegraph  sounder  is  used,  this  instrument 
will  well  take  its  place. — T.  and  T.  Age. 

Australia. — At  a  recent  meeting  of  the  Royal  Society 
Prof.  Cooke  stated  that  the  Sydney  Observatory  had  been  fortunate 
in  obtaining  a  recent  form  of  Audion  detector,  with  which  no  diffi- 
culty had  beeu  experienced  in  hearing  conversations  from  Darien. 
Japan.  Honolulu,  and  San  Francisco,  and  even  Tuckerton  (New 
Jersey),  10.000  miles  away,  had  been  heard  talking  to  Berlin. 

Telegraphic    and    Telephonic    Progress    in    1916. — 

Reviewing  the  events  of  the  past  year,  the  Journal  Telegraphiqne 
states  that  the  following  channels  of  trans-Atlantic  communica- 
tion by  wireless  telegraphy  are  now  in  operation  : — Sayville. 
N.Y. — Nauen,  Prussia  ;  Tuckerton,  N.Y. — Eilvese,  Prussia  ; 
Chatham,  Mass. — Stavanger,  Norway  :  Marion,  Mass. — Naerbo, 
Norway  :  Belmar,  N.Y. — Carnarvon.  Great  Britain  ;  New  Bruns- 
wick, N.Y.— Towyn,  Great  Britain  :  Glace  Bay,  N.S. — Letterfrack, 
Great  Britain  ;  Louisberg,  N.S. —  Clifden,  Great  Britain.  Trans- 
Pacific  communication  between  San  Francisco  and  Funabashi  by 
way  of  a  relay  station  at  Honolulu  is  regarded  as  realised.  Tele- 
phonic communication  has  been  opened  between  Berlin  and  Sofia. 
and  (by  way  of  the  United  States)  between  Montreal  and 
Vancouver,  a  distance  of  l},800  km. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Sydney Feb.    19th.     Municipal   Council. 

Meters,  maximum-demand  indicators,  feeder  regulators.  Specifica- 
tion from  E.L.  Department,  Town  Hall. 

March  5th.  Council.  One  -7,500-k.v.a.  turbo-alternator.  See 
"  Official  Notices''  January  5th. 

Adelaide. — March  28th.  P.M.G.'s  Department.  Telephones, 
telephone  parts,  line  and  battery  material.  4cc.  Schedules  414  to  453. 
See  "Official  Notices"  to-day. 

Melbourne. — February  14th.  City  Council.  699,000  arc  lamp 
carbons.     See  "  Official  Notices  "  to-day. 

March  21st.    Victorian  Railways.    Half-watt  lamps  and  lanterns. 

Australian,  Mining  Standard. 

Banbridge. — February  3rd.  Urban  Council.  Public 
lighting  of  the  district  with  gas  or  electricity. 

Bedford.  —  Electricity  Department.  Extensions,  com- 
prising buildings,  boiler-house  plant,  turbo-generator,  steam  and 
water  auxiliaries,  switchgear,  &c.  See  "  Official  Notices  "  Januarv 
litth. 

Cheltenham.  —  February  14th.  Corporation.  Twelve 
months'  supply  of  electric  light  fittings.  Mr.  J.  S.  Pickering, 
Borough  Engineer. 

Halifax. — February  12th.  Corporation  Tramways  Com- 
mittee. Stores  and  materials,  including  lighting  materials,  wheel 
brake  blocks,  trolley  and  overhead  line  materials,  ic.  for  twelve 
months.     Tenders  to  Tramway  Engineer. 

Harrogate.  —  March  5th.  Corporation.  By-product 
steam  boiler  plant.    See  "  Official  Notices  "  to-day. 

Keighley. — February  24th.  Keighley  and  Bingley  Joint 
Hospital  Board.  Electricians'  work  for  12  months  in  connection 
with  the  Morton  Banks  Sanatorium  and  Keighley  War  Hospital. 
Tenders  to  Mr.  J.  N.  Olarkson,  Clerk  to  the  Joint  Board  and  "War 
Hospital,  40,  North  Street,  Keighley. 


London.  —  Battebsea. —  February    6th.       Electricity 

Department.  Oils,  engine-room  stores,  meters,  joint-boxes.  &c. 
See  "  Official  Notices"  January  19th. 

Bermoxdsey. — February  22nd.  B.  of  G.  Three,  six  and  twelve 
months'  supply  of  electric  lamps.  Mr.  E.  Pitt-  Fenton,  Clerk,  283, 
Tooley  Street.  S.E. 

Hammersmith. -The  Electricity  Committee  has  recommended 
the  B.C.  to  invite  tenders  for  annual  contracts  for  electric  light 
sundries,  insulated  wires,  [Kicking  and  jointing  materials,  joint- 
boxes,  connections,  ic. 

Manchester.  —  February  2nd.      Electricity   Committee. 

Cooling  towers.     See  "Official  Notices"  January  19th. 

February  13th.  Corporation  Tramway*  Committee.  Stores.  See 
"  Official  Notices  "  January  26th. 

Pembroke  (Ireland).— February  5th.     U.D.C.     Twelve 

months'  supply  of  electricity  stores.  The  Clerk.  Town  Hall.  Balls- 
bridge,  Co.  Dublin. 

Portsmouth. —  February    6th.      Tramways    Committee. 

Six  months'  supply  of  stores,  including  several  electrical  items. 
See  "Official  Notices"  January  26th. 

Salford.  —  February    12th.      Miscellaneous    stores    for 

Tramways  Department.     General  Manager,  32.  Blackfriars  Street. 

South  Africa. — Durban. — February  12th.     Six  four-ton 

electric  travelling  portable  jib-cranes  for  the  harbour.* 

March  8th.  Department  of  Posts  and  Telegraphs.  Installation 
of  an  automatic  telephone  exchange  at  Pietermaritzburg.  See 
"Official  Notices"  January  lUth. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Department  in  London. 


CLOSED. 


Australia. — By  way  of  Government  support  to  Australian 

industries,  the  Postmaster-General's  and  other  Federal  Government 
departments  for  the  next  ten  years,  the  Minister  of  Defence  stated 
on  December  6th  in  the  Senate,  are  to  get  all  their  supplies  of 
copper  goods  from  Metal  Manufactures.  Ltd..  as  far  as  it  can 
supply  the  articles  required.  This  company  proposed  to  erect 
works  at  Port  Kembla,  N.S.W..  for  the  utilisation  of  Australian 
metals  in  the  manufacture  of  electric  cables  and  general  copper 
manufactures. — Melbourne  Age. 

Ilford. — tJ.D.C     Accepted  offers'  of  coal: — 

Oakley,  Sollas  A  Co.,  Ltd.,  200  tons  Nailstone  li  in.  main  nutty  slack,  at 
20s.  3d.  per  ton;  A.  Blackrnan  &  Co.,  600  tons  Nailstone  U  in.  main 
natty  slack,  over  12  months,  at  19s.  7d.  per  ton  ;  50  tons  of  Measham 
nuts,  H  to  2h  in.,  at  25s.  2d.  per  ton. 

London. — Hamkeesmith. — The    Electricity   Committee 

has  accepted  the  tender  of  Messrs.  Cory  Bros,   i:  Co..  Ltd..  for  50 
tons  of  Hucknal  High  Hazel    j-in.  slack,  at  21s.  8d.  per  ton.  and  50 
tons  of  Gedling  High  Hazel  1-in.  slack,  at  INs.  per  ton. 
Islington. — The  B.C.  has  arranged  coal  supplies  as  follows  : — 

A.  Blackmore  &  Co. — 5.000  tons  Whitwood  Silkstone  beans,  at  22s.  2d.  per 

ton  in  the  Council's  wagons. 
Myers,  Rose  &  Co. — 3,500  tons  Shipley  double-screened  nuts,  at  21s.  lid.  per 
ton  in  the  Council's  wagons  ;  or  in   lieu  thereof  any  of  the  following 
coals  :    Manners,    Mapperley,    Stanley,   West    Hallam,    or  Wingfield 
Manner  small  nuts. 
Cleeves  Western  Valley  Anthracite  Collieries.  Ltd. — 8,000  tons  Mapperley 
Collieries  double-screened  nuts,   at  21s.  Id.  per   ton  in  the  Council's 
wagons. 
Bowater  &  Sons. — 6,000  tons    of    double-screened    nuts  from    the    M   :ra 
Collieries,  at  22s.  od.  per  ton  in  the  Council's  wagons. 
The  electrical  engineer  reports  that  the  prices  of  coal,  having 
regard  to  the  quality  thereof,  are  somewhat  lower  than  those  paid 
for  the  year  1916.     With  regard  to  materials  and  stores  required 
in  connection  with  the  undertaking,  the  Lighting  Committee  holds 
that  no  useful  purpose  would  be  served  in  advertising   tor  tendei  - 
for  the  year  1917.   The  electrical  engineer  is  to  arrange  to  continue 
the  contracts  or  to  take  other  means  to  secure  supplies. 


FORTHCOMING     EVENTS. 


Boyal  Institution  of  Great  Britain.— Friday,  February  2nd.  Al 
At  Albemarle  Street,  W.  Lecture  on  "The  Supply  of  Gaseou. 
by  Dr.  C.  Carpenter. 

Institution  of  Civil  Engineers  of   Ireland.— Monday.  February  6th.    At 

8  p.m.    At  35,  Dawson  Street,  Dublin.    Ordinary  meeting. 
Roentgen  Society.— Tuesday.  February  f'.tli.     At  B.16  p.m.     At  til, 

of    Electrical    Engineers.    Victoria    Embankment,      Paper    on    "Some 

Properties  and  Applications  of  Selenium,"  by  Mr.  E.  E.  Fouruu  rD'i 
Liverpool   Engineering  Society.— Wednesday,  February  7th.    At  the  Royal 

Institution.  Colquitt   Street.     Paper  on   "The  i.;1:kI-i>>p'     !',,■ 

W.  Hemming  Jone6  and  Mr.  W.  A.  Oglethorpe. 
Institution  of  Electrical  Engineers.— Thursday,  February  8th.    At  S  p.m. 

Paper  on  "  Frequency  Changers,"  by  Mr.  R.  Townend. 

(Western  Local  Section).— Monday,  February  5th.     At  5  p.m.    At 

Merchant  Venturers'  Technical  College,  Bristol.    Paper  on  "  Ih 

Operation  of  Electric  Power  Stations,"  by  Mr.  J.  S.  Peek. 
Greenock   Electrical   Society.— Thui slay,  February  Bth,    At  7.1.5  p.m.    At 

22,  West  Stewart  Stroo.t.    Paper  on  "H.T.  Conduit  Systems,"  by  Mr.  H.  J. 

Roberts. 
Salford   Technical   and    Engineering    Association.  - 

10th.    At7p.ru.    At  the  Royal  Technical  lust  it  utc.  Peel 

"Mo'dern  Iron  Foundry  Practice,"  by  Mr.  W.  Ra'-.vlin9on. 
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NOTES. 


Federated  Employers. — Sir  Charles  D.  Macara  lias 
retired  from  the  presidency  of  the  Employers'  Parliamentary 
Association.  At  the  annual  meeting  of  the  Association,  held  ;it 
Manchester,  he  said  that  he  had  hoped  that  the  forward  movement 
which  he  ha  !  advocated  for  so  long  a  federation  of  employers' 
organisations  of  the  United  Kingdom  would  he  formed  on 
thoroughly  democratic  lines,  the  funds  for  which  would  be 
supplied  by  levies  pro  rata  in  the  same  way  as  other  successful 
.  m- l-  : 1 1 1  i - : 1 1  i c  n i -  had  been  carried  on.  But  the  Association  thought 
otherwise,  and  he  could  not  acquiesce  in  the  departure  they  had 
decided  upon.  For  that  reason  he  would  be  glad  to  be  relieved 
of  what  had  been  an  arduous  task.  A  resolution  was  passed 
approving  oi  the  amalgamation  of  the  Employers' Parliamentary 
Association  with  the  Federation  of  British  Industries.  It  was 
agreed  that  there  should  be  a  flat  rate  of  subscription,  each  of  the 
Associations  joining  the  Federation  being  required  to  pay  £100  for 
three  years. — Morning  Post. 

The  Metric  System. — On  January  25th  Air.  E.  C.  Barton 

read  a  paper  before  the  London  Chamber  of  Commerce,  advocating 
the  adoption  of  the  metric  system  of  weights  and  measures  in 
order  to  facilitate  British  trade  expansion  after  the  war.  Lord 
Desborough,  who  presided,  emphasised  the  importance  of  the 
matter,  and  a  lively  discussion  followed  the  paper.  Mr.  J.  H. 
Skelton  illustrated  the  defects  of  our  existing  measures  by  refer- 
ence to  the  extraordinary  variety  of  definitions  of  the  "quarter" 
of  grain,  which  differs  not  only  between  Government  Departments, 
but  also  with  the  country  of  origin  and  with  the  kind  of  grain 
concerned. 

At  a  meeting  of  the  London  City  and  Midland  Bank  on  the 
following  day,  the  chairman.  Sir  Edward  Holden.  said  that  one  of 
the  greatest  hindrances  to  the  extension  of  our  foreign  trade  was 
the  use  of  English  measures  and  coinage  in  commercial  quotations. 
If  we  were  to  extend  our  trade  in  countries  where  German  influ- 
ence had  hitherto  prevailed,  we  must  adopt  systems  that  were  most 
easily  understood  by  purchasers,  and  he  regarded  the  use  of  the 
metric  system  of  weights^and  measures,  together  with  a  decimal 
monetary  system,  as  of  the  hist  importance. 

A  Bill  is  to  be  introduced  into  the  next  session  of  Parliament, 
with  the  support  of  the  Association  of  Chambers  of  Commerce,  for 
the  adoption  of  a  decimal  system  of  coinage,  and  if  this  passes  into 
law,  as  is  confidently  expected,  it  is  intended  to  follow  it  up  with 
a  Bill  for  the  adoption  of  the  metric  system  of  weights  and 
measures.  The  coi  tage  proposals  favour  the  florin  as  the  monetary 
unit  divided  into  101)  cents,  so  that  all  existing  gold  and  silver 
coins  will  remain  unchanged  in  value  ;  thecent  will  be  worthfjof 
the  present  farthing.  This  system  is  essentially  the  same  as  that 
which  we  have  advocated,  in  which  the  sovereign  is  divided  into 
ten  florins  and  1,000  mils  ;  indeed,  the  only  material  difference  lies 
in  the  name  of  the  cent  or  mil. 

The  Weights  and  .Measures  Bill  will  not  make  the  use  of  the 
metric  system  compulsory  in  manufacturing  processes,  but  only  in 
sales. 

Development    of     Empire    Resources. — An    influential 

Committee  has  been  formed  under  the  title  of  the  Empire  Resources 
Development  Commit  tee  with  the  folio  wing  objects:— (O  To  advocate 
(a  i  the  conservation  for  the  benefit  of  the  Empire  of  such  natural 
resources  as  are,  or  may  come,  under  the  ownership  or  control  of 
the  Imperial.  Dominion,  or  Indian  Governments  :  ('>)  the  develop- 
ment of  selected  resources  of  the  Empire  under  such  conditions  as 
will  give  to  the  State  an  adequate  share  of  the  proceeds  ;  (c)  the 
appointment  in  due  time  of  a  Board  for  the  conservation  and  deve- 
lopment of  the  resources  of  the  Empire,  so  that  Imperial  effort 
may  be  concentrated  on  assets  rips  for  development  for  the  common 
good  of  the  Empire.  (2)  To  take  such  action  as  may  from  time  to 
time  appear  to  be  desirable  in  order  to  disseminate  information  in 
regard  to  the  objects  of  the  Committee,  to  arouse  and  maintain 
public  interes  .  to  enlist  public  sympathy  and  support,  and  to 
co-operate  with  other  Commit!  *s  and  Associations  having  similar 
objei    • 

British    Trade   with    Canada. —  Before  leaving  Canada 

tor  his  coining  official  tour  in  the  United  Kingdom  to  discuss  with 
British  manufacturers  the  opportunities  for  the  development  of 
British  trade  in  Canada.  .Mr.  Hamilton  YViekes.  H.M  Trade  Com- 
missioner, i-sued  a  statement  to  the  Press  (says  Renter)  expressing 
his  opinion  that  there  is  a  valuable  market  there  for  an  increasing 
quantity  of  British  manufactures  and  products  of  the  Empire 
generally.  He  points  out.  however,  that  the  British  are  not  as 
well  situated  for  developing  their  trade  in  Canada  as  the  Canadians 
are  for  developing  theirs  in  the  British  Isles.  "Thi>  disparity 
is  not  the  fault  of  tin-  Canadians,  but  is  caused  by  the  laws  relating 
to  insolvency,  to  the  incorporation  of  companies  and  to  trade 
marks,  and  also  by  Customs  regulations.  There  is  a  strong  ten- 
dency,  he  says,  on  the  part  of  business  men  in  Canada,  and  in  par- 
ticular of  architects,  engineers,  accountants,  and  contractors  to 
favour  the  United  States.  .Mr.  Wickes  believes  that  this  state  of 
affairs  urgently  call-  for  amelioration  in  the  national  interest." 
Tin-  i-  a  matter  which  i.-  byno  means  unfamiliar  to  electrical  men. 
who  will  be  fully  in  agreement  with  Mr,  Wickes  in  regard  to  the 
need  for  amelioration. 

Norwegian  Water  Power. — A' Committee  of  the  Storthing 

has  requested  the  Norwegian  Government  not  to  allow,  in  future. 
foreigners  or  foreign  companies  to  acquire  Norwegian  waterfalls, 
except  in  special  circumstances.  --Times. 


National  Insurance  (Part  II)  (Munition  Workers)  Act, 
1916. — Decisions  by  the  Umpire  : — 

Contributions  are  Payable  in  respect  of: — 
2.111?  X.  Workmen  engaged  wholly  or  mainly  in  shrinking  iron 
hoop-  on  to  the  ends  of  cast-iron  pipes.     (Application  183.) 

2,102  X.  Workmen  engaged  wholly  or  mainly  in  making  metal 
reflectors  for  lighting  purposes. 

Contributions  are  Not  Payable  in  respect  of: — 
2.1nt.  Workmen  employed  by  water  companies  and  engaged  in 
attending  to  the  operation  of  water-softening  plant. 

Brown  Coal  Deposits  in  Australia. — According  to  the 

Melbourne  A</f>.  a  deputation  from  the  Institute  of  Victorian 
Industries  waited  upon  the  Premier,  in  December,  to  urge  upon 
him  the  development  of  a  scheme  for  the  utilisation  of  the  brown 
coal  deposits  of  the  State.  The  deputation  included  Prof.  Payne. 
Messrs.  A.  M'Xicol  and  T.  J.  Greenway.  consulting  engineers  : 
H.  R.  Harper.  City  Council  electrical  engineer  :  D.  Clark.  Chief 
Inspector  of  Technical  Schools  :  A.  H.  Merrin.  Chief  Inspector  of 
Mines  ;  F.  H.  Bathurst.  and  J.  Stephens,  secretary  to  the  Institute. 
The  interview  was  held  in  private.  Resolutions  were  submitted 
for  the  consideration  of  the  Government,  as  follows  : — 

1.  That  the  brown  coal  deposits  of  Victoria  are  of  vast  extent, 
and  it  having  once  been  demonstrated  that  brown  coal  can  be 
utili-ed  at  a  cost  to  compete  with  black  coal  (on  which  point  the 
Brown  Coal  Committee  considers  the  evidence  to  be  very  favourable); 
the  power  potentialities  of  these  deposits  are  practically  unlimited. 

2.  That  the  Institute  of  Victorian  Industries  urges  the  Govern- 
ment to  take  steps  towards  the  immediate  development  of  a  scheme 
for  the  utilisation  of  the  brown  coal  deposits  of  the  State,  especially 
in  the  direction  of  («)  briquette  manufacture  :  (A  I  power  production 
on  a  large  scale. 

3.  That  a  working  unit  be  obtained  for  the  making  of  briquettes 
in  Victoria.  In  order  that  an  efficient  machine  be  obtained,  a 
suitable  man  should  be  sent  to  the  U.S.A.  and  elsewhere  to  make 
inquiries  as  to  latest  practice,  and  advise  as  to.  the  most  suitable 
plant:  At  t he  same  time,  inquiries  should  be  made  concerning  the 
latest  practice  and  most  suitable  plant  for  the  winning  and 
utilisation  of  brown  coal  for  till  purposes, 

4.  That  the  Commonwealth  Government  lie  informed  that  the 
Institute  of  Victorian  Industries  is  considering  the  qnestion  of  the 
utilisation  of  Victorian  brown  coal  deposits  for  cheap  power,  which 
may  be  applied  to  the  treatment  of  zinc  concentrates. 

The  speakers  at  the  deputation  dealt  with  various  phases  of  the 
subject.  The  Premier  said  he  was  greatly  impressed  by  the 
valuable  suggestions  that  had  been  made.  They  had  opened  up  the 
question  of  the  utilisation  of  the  brown  coal  deposits  on  a  larger 
scale  than  had  been  previously  anticipated.  Owing  to  the  quantity 
of  technicalities  surrounding  the  question,  he  intimated  that  he 
would  have  the  speeches  of  the  deputation  and  the  data  presented 
to  him  printed,  in  order  that  the  Cabinet  might  go  fully  into  the 
propositions  made  by  the  deputation. 

Exhibition     Promoter's     Failure.— Walter    Cawood, 

Ltd.,  London  and  elsewhere. — The  Financial  Times  reports  that 
under  a  compulsory  winding-up  order  made  in  this  case,  the  report 
of  the  Official  Receiver  shows  liabilities  £11.389,  no  assets  of 
substantial  value,  and  a  deficiency  of  £21.405  as  regards  con- 
tributories. 

The  company  was  formed  in  1912,  with  a  nominal  capital  of 
t  1 2. i  ii  io.  to  carry  on  business  as  exhibition  promoters.  It  organised 
the  Shipping.  Engineering,  and  Machinery  Exhibition  and  certain 
other  exhibitions,  which  had  every  prospect  of  success.  It  was 
intended  to  hold  the  Shipping,  Engineering,  and  Machinery  Exhibi- 
tion in  1!)14.  but  owing  to  the  outbreak  of  war  it  was  postponed  to 
1H17.  The  Dutch  Royal  Commission  would  not  agree  to  the 
postponement,  and  demanded  repayment  of  the  amount  paid  by 
them  for  space  rental.  A  trust  was  formed  to  hold  the 
company's  funds  until  it  had  been  finally  decided  whether  the 
proposed  exhibition  should  be  held  or  cancelled,  but  in  October 
last  a  compulsory  winding-up  order  was  made  by  the  Court.  The 
failure  of  the  company  is  attributed  by  Mr.  F.  W.  Bridges  (one  of 
the  promoters)  to  the  outbreak  of  war.  the  immediate  cause  being 
the  action  of  the  petitioning  creditors  in  pressing  for  judgment. 
In  the  opinion  of  Mrs.  Cawood  (a  director),  the  failure  is  due  to 
the  company  not  carrying  out  its  contract  with  the  petitioners  and 
to  the  extravagance  of  the  managing  directors  with  the  company's 
funds. 

Volunteer   Notes. — First   Loxdox   ExoixEEri  VoiiCN- 

teers. — Headquarters.  Balderton  Street,  Oxford  Street. — Orders 
for  the  week,  by  Lieut.-Col.  C.  B.  Clay,  V.D..  Commanding  : — 

Monday,  February  5th. — Technical  for  Platoon  No.  9,  at  Regency 
Street.  Squad  and  Platoon  Drill.  Platoon  No.  in.  Signalling. 
Class.     Recruits' -Drill.  6.30     8. 

Tuesday,  February  6th.  A  volunteer  fatigue  party  is  required 
to  assist  the  Quartermaster. 

Wednesday,  February  7th.- — Instructional  Class.  6.15.  Platoon 
Drill,  Platoon  No.  1. 

Thursday,  February  s'/;.— Platoon  Drill.  Platoon  No.  7.  Ambu- 
lance Class  by  M.O.,  6.30. 

Friday,  February  9th. — Technical  for  Platoon  No.  10,  Regency 
Street.  Squad  and  Platoon  Drill.  No.  9.  Signalling  Class. 
Recruits' Drill,  6.30     8.30. 

Saturday,  February  In///.— N.C.O.'s  Class.  2.30,  under  Company- 
Commander  Fleming. 

■  Sunday,  February  llth. — Entrenching  at  Otford.  Parade  Victoria 
(S.E.  &  C.  Railway  Booking  Office!  s.45  a.m. 

(By  order),  MAcifioi?  Yearsley.  Adjutant. 
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Fatalities. — The  adjourned   inquest  was  hold  last  week, 

at  Bradford,  on  Miss  Jeannie  Kathleen  Regan,  the  conductress  who 
lost  her  life  in  the  recent  tramway  collision  near  Wyke.  when  a  car. 
which  slipped  its  brakes  at  a  hilltop  terminus,  ran  into  another  car 
going-  at  normal  speed  in  the  same  direction.  The  conductress  of 
the  runaway  car  (Mrs.  Eva  Haryott  i.  who  had  been  alone  on  the 
car — the  driver  being-  absent  delivering-  a  message-  gave  evidence 
that  she  knocked  off  the  hood  switch  to  cut  off  the  current,  and 
then  pulled  over  the  air  and  oil  brake,  but  that  did  not  seem  to 
make  any  difference  to  the  speed.  She  found  she  could  not  moie 
the  hand  brake,  and  therefore  assumed  it  must  have  been  already 
on.  She  eventually  jumped  off  the  car.  Sin- gave  evidence  on  the 
advice  of  her  solicitor,  to  refute  rumours  in  the  district  that  she 
been  "playing  about  "  with  the  brakes  whilst  the  cars  was  at 
W'yke.  As  a  matter  of  fact,  she  was  on  top  changing  the  indie; 
There  was  another  rumour  that  she  and  the  driver  had  disappeared 
together.  The  Coroner  said  these  rumours  had  led  him  to  adjourn 
the  inquiry,  so  that  anybody  who  knew  anything  could  come  for- 
ward, but  nobody  had  done  so.  The  witness  said  her  instructions 
were  not  to  touch  the  brakes  except  in  emergency.  The  oil  brake 
was  simple.  When  she  put  on  this  brake  she  did  not  release  the 
clip,  and  it  slipped  back.  On  the  second  occasion  it  did  the  same 
thing.  In  answer  to  a  question  as  to  why  she  had  not  released  the 
clip,  she  agreed  that  she  was  upset  and  a  bit  flurried.  The  jury 
handed  in  written  replies  to  questions  asked  by  the  Coroner."  They 
found  that  the  brakes  had  been  put  on.  but  not  tightly  enough  to 
hold  the  car  against  the, high  wind.  They  did  not  believe  anyone 
had  taken  off  the  brakes,  or  that  the  car  would  have  started  by 
itself  if  the  brakes  had  been  properly  applied.  There  had  been  a 
degree  of  negligence  on  the  part  of  Driver  Hudson,  deserving 
censure,  but  it  was  not  of  a  criminal  character.  The  jury  recom- 
mended that  more  practical  tuition  should  be  given  to  conductresses 
regarding  the  application  of  brakes,  and  that  a  more  efficient 
method  should  be  adopted  when  drivers  were  changing  ends.  Con- 
ductresses should  have  practical  tuition  in  brakes.  Mr.  C.  J. 
Spencer,  Bradford  tramways  manager,  said  he  did  not  know  in 
what  way  the  method  of  learning  could  be  improved.  •  If  it  was 
possible  to  put  each  conductress  on  a  car  before  turning  her 
out  it  would  be  done.  The  jury  said  they  did  not  suggest  inefficient 
training  of  conductresses,  and  thought  Mr.  Spencer's  promise  would 
meet  their  wishes.  The  Coroner  hoped  the  case  would  be  a  lesson 
to  the  driver,  and  he  would  pass  it  on  to  other  drivers  if  he  saw 
them  leaving  their  cars.     Hudson  promised  to  do  so. 

At  Smethwick.  last  week,  at  an  inquest  into  the  death  of  Thomas 
E.  Thompson  (40),  coal  trimmer  at  the  Smethwick  power  station. 
the  jury  returned  a  verdict  of  "Accidental  death."  It  appeared 
from  the  evidence  that  Thompson  overbalanced  and  fell  into  a 
hopper  while  shovelling  coal  from  a  hopper  which  was  out  of  use. 
into  one  which  was  charging  the  boilers.  He  was  buried  in  slack, 
and  it  was  20  minutes  before  his  body  could  be  got  out. 


Localising  a  Fault., — The  following  letter  has  been 
1  —Being  interested  in  mains  work,  and  having  read 
"  Mains  Assistant's  "  letter  in  your  current  issue,  I  venture 
to  suggest  a  simple,  I  will  not  say  the  best,  method  of  locating 
a  fault  such  as  lie  describes,  which  consists  of  a  fall  of 
potential  ter-t. 

Before  doing  bo,  may*  I  be  permitted  tc.   .-tat,-  that,  in  my 
experience    in  connection  with  triple-concentric  lead-sheathed 
and  armoured    tables,    nine-tenths  of   tin-    faults    ha 
found  in  straight-through  or   service  joint    boxes,    except    n 
cases   where    the    cable   ha-    been    damaged.     Having   proved 
that  all  three  conductors  are  shorted  and  earthed,  yi 
satisfy  yourself  that  no  earths  are   existing  on    any   of   the 
consumers'  installations,  and  I   should   sugg   si 
the  withdrawing  of  all  the  consumers'  fuses  before  carrying 
out  the  test. 

The  apparatus  required  is  a  variable  resistance  'usually  a 
hank  of  lamps),  capable  of  passing  anything  from  .25  to  3 
amperes,  and  a  millivoltmeter  with  a  rai  i 

In  this  case  it  will  he  necessary  to  take  a  test  from  each 
end  of  the  feeder,  ear"  being  taken  that  the  ends  not  in  use 
are   left   entirely  disconnected. 

The  method  of  procedure  is  to  pass  a  suitable  current  from 
one  end  A  to  the  fault,  say.  via  the  positive  conductor.  using 
cither  the  negative  or  neutral  conductor  as  a  test   wire.     The 
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Fault  (shcrt  and  earth) 


Fig.  1.— Tests  for  Short  and  Earth  ox  all  three 
Conductors. 

same  amount  of  current  is  then  passed  through  to  the  fault 
from  the  other  end  B,  which  must  he  Did  the  same  o 
as  in  the   first   test,   a    note  of  the  readings,  of  com  - 
taken. 

The  distance  of  the  fault  from  a.  which  is  the  end  first 
tested,  is  obtained  from  the  following  formula  :  i*  X  v,  -f- 
(V,  +  V2)  =  distance  of  fault  from  A,  where  l  denotes  the 
total  length  of  the  feeder  in  ■yards,  and  v,  and  v,  the  first  and 
second  tests  respectively. 

If  only  one  conductor  had  been  earthed,  and  no  short  cir- 
cuit, it  would  only  have  been  necessary  to  test  from  one 
end.  with  the  three  conductors  shorted  at  the  opposite  end, 
as    will  be  seen   from    the   following  diagrams  : — 


The  A.S.E.  and  Trade  Union  Rules. — Inhisreferencestothe 

Manchester  Conference,  the  Times  Special  Correspondent  said  that 
not  the  least  important  of  the  resolutions  submitted  reminded  the 
Government  of  the  pledge  to  restore  Trade  Union  rules  and  condi- 
tions after  the  war.  and  called  on  the  Government  to  prevent  "any 
evasion  of  its  pledge  by  unscrupulous  employers.  "The  resolution 
does  not  explicitly  demand  immediate  restoration.  It  may.  perhaps, 
be  regarded  as  a  statement  of  an  unquestionable  right  rather  than 
the  declaration  of  a  final  decision.  In  this  connection  one  notes 
that  the  Amalgamated  Society  of  Engineers,  in  a  resolution  of  their 
own.  add  to  an  affirmation  of  the  right  to  complete  restoration  a 
frank  recognition  that,  owing-  to  permanent  industrial  changes 
during  the  war.  it  may  not  in  all  cases  be  practicable  to  secure 
absolute  and  literal  restoration  of  every  Trade  Union  custom.  The 
resolution  goes  on  to  declare  that  if  good  reason  can  be  shown  for 
regarding-  restoration  as  impossible,  and  if  new.  and  at  least 
equivalent,  concessions  are  given  to  the  Unions.  Labour  will  be 
ready  for  negotiation  on  the  matter.  How  far  this  attitude  on  the 
part  of  the  Union  most  vitally  concerned  will  commend  itself  to 
the  Party  as  a  whole,  remains  to  be  seen,  but  the  submission  of  the 
resolution  is.  in  itself,  one  of  the  most  striking  fruits  of  the  fore- 
Bight  and  innate  common  sense  by  which  the  responsible  Labour 
movement  is  justified." 

At  the  meeting.  Mr.  J.  T.  Brownlie.  representing-  the  Amalga- 
mated Society  of  Engineers,  moved  the  following  resolution  : — 

"  That  this  Conference,  believing  that  the  attempt  to  negotiate1 
a  binding  industrial  truce  between  Labour  and  Capital  might  well 
create  more  friction  than  it  would  prevent,  cannot  regard  the  con- 
clusion of  such  a  truce  as  either  practicable  or  desirable  :  but  that 
this  Conference  would  welcome  the  initiation  of  negotialims 
b.-tween  Trade  Unions,  and  Associations  of  Employers  in  each 
industry  with  a  view  to  the  settlement  by  agreement,  wherever 
p  asible.  of  the  serious  industrial  problems  that  will  arise  after  the 
war.  This  Conference,  therefore,  re-affirms  its  belief  in  the  pre-war 
methods  of  negotiation  bet  we -n  employers  and  employed,  and. 
affirms  its  opposition  to  any  system  of  compulsory  arbitration  in 
trade  disputes." 

The  engineers  recognised.  Mr.  Brownlie  said  (according  to  the 
Ttntes  report),  that  it  would  be  in  the  interest  of  all  parties  that,  at 
the  end  of  the  war.  the  country  should  be  free  from  industrial 
strife.  They  would  welcome  negotiations  between  employers  and 
employed  for  the  settlement  of  any  differences  which  might  arise. 
But  they  were  not  willing  to  place  any  difficulties  in  the  way  of  the 
use  of  the  strike  weapon  as  a  last  resort,  and  they  could  not  accept 
the  principle  of  compulsory  arbitration. 

The  resolution  was  rejected  by  a  large  majority,  and  the  Con- 
ference accepted  in  its  place  a  plain  declaration  of  hcstility  to 
compulsory  arbitration. 
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First  T.  -t  Second  Test. 

Fig.    i.— Tests  for   Earth  without  Short   ox  oxe 

COXDUCTOR    OXLY. 

Having  calculated  the  distance,  it  may  be  found  that  the 
te.-d  brings  \ou  within  2  yd.  of  a  straight-through  or  service 
joint  box.  which,  of  course,  one  would  naturally  open  out. 

1  do  not  say  it  is  correct  to  within  a  foot,  hut  I  have- 
located  something* like  100  faults  on  concentric  mams  with 
the  above  tests,  and  the  farthest  I  have  been  away  is  3  yd. 
on   lengths  varying  from   50  to  '■" 

The  only    time    that   I  find  this   test    difficult   to  apply    is 
when  there  happens  to  be   two  earth-  at    different    | 
tin    same  conductor,  or  when  there  is  excessive  leakage  from 
any  tramway   rails   where  they  run   parallel  to  the  cable  and 
the  ordinary  street  distance  away 

However,  my  experience  teaches  that  if  you  have  a  sensi- 
tive dead-beat  instrument,  and  always  clean  contacts  at  'ha 
testing  points,  with  fairly  heavy  te-ting  cables,  the  above 
test  will  not  lead  you  very  far  astray. —  P.  Wardle.  Carlisle. 
January  28th,  1917. 

British  Tungsten  Ores.— Some  specimens  of  the  im- 
portant tungsten  ores,  wolframite  and  scheelitc.  have  been  received 
at  the  Imperial  Institute  from  the  Federated  -Malay  States.  Wol- 
framite, commonly  called  wolfram,  which  forms  the  bulk  of  the 
tungsten  ore  produced,  occurs  in  various  parts  of  the  main  moun- 
tain range  in  British  Malaya,  and  in  IYhang  and  Tr> 
Scheelite  is  mined  in  Perak  and  Selangor.     1'h,   I 

Russian    Electrical    Energy    Tax.  —  The   pro] 
impose  a  tax  on  electrical  energy  is  once  more  before  th 

of  Ministers.  The  Minister  of  Finance  has  submitted  hi-  con- 
•n  the  views  of  the  department-  that  had  expressed  them- 
nist  varioti-  features  in  the  project.  The  most  pronounced 
objection  was  that  of  the  former  Minister  of  the  Interior.  Chvostoff. 
who  found  that  the  taxation  of  electric  lighting  in  priv::- 
along  with  kinematographs.  places  of  amusement,  and  business 
premises,  at  the  late  of  4  copecks  per  KW.-hour,  was  unfair,  onerous, 
and  inopportune. 
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Technical  Works  for  Men  on  Active  Service. — We  are 

indebted  to  the  Chloride  Eleotrioi  Storage  Co.,  Ltd.,  for  a  set  of 
1  heir  excellent  pamphlets  on  accumulators,  for  transmission  to  our 
correspondent,  Corporal  S.  .1  Knight,  with  the  Mesopotamia  Expe- 
ditionary Force. 

Irish  Coalfield  Development.— In  connection  with  the 
proposed  development,  under  State  aid,  of  the  \\  olfhiU  (Queen  -  Co.) 

:i n t li r.u-it <■  coal  area,  the  scheme  provides  for  the  erection  of  a 
central  station  at  which  would  be  placed  suction  engines  ami  plant 
i  i  generate  electricitj  for  hauling,  winding,  pumping,  coal  cutting, 
:n  1  the  driving  of  aerial  ropeways. 

Engineers'  Wages. — The  Clyde  District  Committee  of 

lie1  Amalgamated  Society  of  Engineers  yesterday  made  application 
to  the  Employers'  Federation  for  an  advance  of  -Id.  per  hour.  This 
is  the  largest  claim  ever  made  by  this  Society,  and  is  their  fourth 
since  the  outbreak  of  war.  Up  to  the  present  time  they  have 
received  advances  equal  to  Ifd.  an  hover. —  Daily  Telegraph. 

Institution   and    Lecture   Notes. — Roentgen  Society. — 

At  the  next  meeting  Dr.  Fournier  d'Albe.  Physicist  to  the  Board 
ol  [nventions  and  Research,  is  to  demonstrate  his  type-reading 
optophone,  by  which  blind  persons  are  enabled  to  read  ordinary 
letterpress  by  ear.  This  is  done  by  audible  telephone  currents,  pro- 
duced by  intermittent  light  of  various  musical  frequencies.  The 
printed  sheet  is  passed  over  a  slab  with  an  aperture,  upon  which  a 
horizontal  beam  of  light  is  projected  from  an  illuminated  disk,  and 
by  means  of  a  set  of  selenium  bridges'  exposed  to  light  reflected 
from  the  type,  sounds  which  vary  with  the  shape  of  each  letter  are 
produced  and  carried  through  the  telephone.  The  inventor  states 
that  the  alphabet  can  lie  learned  in  three  or  four  days,  and  with 
prac'i  ice  a  speed  of  25  or  more  words  read  per  minute  can  be  acquired. 
Dr.  Fournier  d'Albe  also  proposes  to  show  other  properties  and 
applications  of  selenium,  including  its  direct  action  in  which  one 
lamp  is  made  to  light  another  without  a  relay. 

The  meeting  will  be  held  at  the  Institution  of  Electrical  Engi- 
neers on  Tuesday  next,  at  8.15  p.m.  Visitors  interested  in  the 
subject  will  be  welcomed  on  this  occasion. 

Institution  of  Electrical  Engineers.— The  following  meetings 
are  announced  to  be  held  in  London  : — 

February  sih.-   It.  Town, -ail.  "Frequency  Changers." 
March  8th.— G.  A.  Juhlin,  "  Voltage  Regulation  of  Rotary  Converters." 
March  22nd. —P.  R.  McBerty,  "  Machine  Switching  Telephone  Gear." 
April  12th.— Discussion  on  "  Wayleaves,"  with  introductory  paper  by  Mr. 

C.  Vernier. 
April  26th. — G.  V.  Twiss,  "  High-Tension  Overhead  Transmission  Lines." 
May  17th. — Annual  general  meeting. 

Inquiries. — Makers  of  the  "Hofmann"  connector  for 
bare  wires  are  asked  for.  This  is  a  metal  sleeve  with  two  trans- 
verse holes  ;  the  wires  being  laid  in  the  sleeve  side  by  side,  a  drift 
is  driven  through  each  hole  between  them,  forcing  them  into 
recesses  in  the  sleeve,  and  afterwards  rivets  are  put  through  the 
holes  and  closed. 

A  correspondent  inquires  the  name  of  the  present  maker  of  the 
"  Float  "  electric  lamp.     It  is  required  for  shipyard  use. 

Sale   of   Siemens    Shares. — The   Public    Trustee    will 

shortly  offer  for  sale  by  public  tender  119,660  shares  of  £.">  each, 
fully  paid,  in  Siemens  Bros.  .v.  Co..  Ltd.  An  announcement  on  the 
matter  appears  in  our  advertisement  pages  to-day. 


tinned  was  granted  was  a  very  plucky  one.  A  girl  was 
washed  oil  the  steps  by  the  sea  at  high  tide,  and  would  have 
been  drowned  had  not  Mr.  Rudd  dived  in.  The  sea  at  the 
time  was  too  rough  to  allow  a  landing  near,  and  he  had  to 
swim   with   her  a  considerable   distance. 

General. — The  Dublin  Corporation  Electricity  Supply  Oom- 
mittee  has  re-elected  Coun.  J.  J.  O'Neill  chairman  for  the 
ensuing   year,  and   Coun.  L.  Sherlock  deputy-chairman. 

Mr.  Joseijh  Mai.LAGH  has  been  appointed  engineer  to  the 
Dublin  Port  and  Docks  Board,  on  probation  for  \'l  months, 
at  a  salary  of  £650. 

The  Western  Mail  says  that  Mr.  James  Davies,  chief  elec- 
trical engineer,  received  a  severe  shock  at  Llandebie  Col- 
liery, but  recovered  consciousness  under  treatment. 

The  following  announcement  appeared  in  the  London 
Gazette  on  January  24th: — "Royal  Engineers:  Second-Lieu- 
tenant (Temporary  Lieutenant)  Clyde  Higgs  to  be  Tem- 
porary Captain." 

Roll  of  Honour. — Lieutenant  P.  E.  Jones,  R.E.,  engineer 
to  the  Tyldesley  (Lanes.)  District  Council,  has  been  men- 
tioned in  dispatches  by  Sir  Douglas  Haig  for  some  excellent 
work  in  France. 

Private  C.  B.  Crossby,  Royal  Warwickshire  Regiment,  who 
has  died  of  wounds  received  whilst  acting  as  a  stretcher 
bearer,  enlisted  from  the  carbon  lamp  department  of  the 
British  Thomson-Houston   Co.,  Ltd.,  of  Rugby. 

Sapper  G.  Tilley,  of  the  Royal  Engineers,  who  has  been 
awarded  the  D.C.M.,  was  before  the  war  a  telegraphist  at 
the  Leeds  General  Post  Office. 

Corporal  J.  Chadwick,  Lancashire  Fusiliers,  who  has  been 
killed  in  action,  was  an  electrician  at  Messrs.  Bibby  and 
Baron's,  Bury.    He  was  35  years  of  age. 

Sergeant  James  Smith,  Scottish  Rifles,  who  w-as  employed 
in  the  permanent-way  department  of  Blackburn  Corporation 
tramways,  was  wounded  in  the  Loos  battle,  and  had  been 
awarded  the.  Military  Medal  for  assuming  command  of  his 
company  when  all  the  officers  had  fallen,  has  been  killed  in 
action. 

Sergeant  P.  Galley,  of  the  York  and  Lancaster  Regiment, 
of  the  Leeds  city  tramways  department,  has  been  awarded 
the   D.CM. 

The  Times  reports  that  Lieutenant  H.  R.  Hele-Shaw, 
R.F.C.,  previously  reported  missing  on  July  19th  last,  now 
unofficially  reported  shot  down  in  aerial  action  with  his 
machine  and  killed,  aged  20  years,  was  the  only  son  of  Dr. 
and  Mrs.  Hele-Shaw,  of  Coleherne  Court,  S.W. 

Lieutenant  T.  S.  H.  Schafer,  Northumberland  Fusiliers, 
younger  son  of  Sir  Edward  Schafer,  Professor  of  Physiology 
in  Edinburgh  University,  who  has  been  missing  since  Sep 
tember,   1915,  is  now  officially  assumed  to  have  been  killed. 

Company  Sergeant-Major  James  Scott,  Royal  Irish  Rifles, 
killed  in  action,  was  in  the  service  of  the  Belfast  tramways 
before  the  war. 

Obituary. — Mr.  J.  Toder. — The  death  occurred  on  Janu- 
ary 22nd,  at  Hale  (Ches.),  of  Mr.  John  Toder,  late  Australian 
representative  for  Messrs.  Belliss  &  Morcora,  Ltd.  He  was 
in  his  51st  vear. 


NEW     COMPANIES     REGISTERED. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  reader's  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.— The  Rochdale 
Corporation  Cas  and  Electricity  Committee  last  week 
accepted  the  resignation  of  Mr.  C.  Clare  Atchison,  the 
borough  electrical  engineer,  owing  to  continued  indisposition. 
In  November  last  Mr.  Atchison  was  given  leave  of  absence, 
owing  to  a  breakdown  in  health,  and  this  was  extended  a 
month  later.  He  went  to  Rochdale  from  the  South -of  Eng- 
land in  1900  as  clerk  of  works  in  connection  with  the  elec- 
tricity undertaking,  which  was  then  being  started,  and  be- 
came the  electrical  engineer,  having  also  the  tramways  under 
Ins  supervision  in  the  early  days. 

The  Southampton  T.O  has  decided  to  advance  the  salary 
ol  the  tramways  manager,  Mr.  Robson,  from  £400  to  £500 
a   year. 

Mr.  .1.  McElroy,  general  manager  of  the  Manchester  Cor- 
poration  tramways,  has  been  granted  leave  of  absence  in 
order  to  take  up  work  under  the  Admiralty  in  connection 
with  the  organisation  of  shipyard  labour  at  the  request  of 
the  Government.  Mr.  McElroy  organised  the  conveyance 
of  workman  to  and  from  munition  works  in  London. 

At  the  Town  Hall,  Ilfraeombe,  recently,  Mr.  Alfred  Rudd, 
who  is  on  the  staff  of  the  Ilfraeombe  Electric  Light  &  Power 
Co.,  Ltd.,  having  been  relief  stoker  and  mains  man  since 
1910,  was  publicly  presented  with  the  Royal  Humane 
S. uhls  s  bronze  medal  and  certificate  of  honour  for  con- 
spicuous bravery  in  saving  the  life  of  Dorothea  Thome  at 
Cheyne  Beach.  Mr.  Rudd  had  previously  saved  four  or  five 
persons  from  drowning,  and  had  been  awarded  certificates 
from   the    Society.     The    rescue   for  which  the   medal    men- 


British    Switchgear,    Ltd.    (145,852). — Private    company. 

This  company  was  registered  on  January  2.r)th,  with  a  capital  of  £40,800  "in 
£1  shares  (40,000  pref.),  to  carry  on  the  business  of  manufacturers  of  and 
dealers  in  electrical  switchgear,  switchboards,  and  other  electrical  and 
mechanical  machinery  and  apparatus,  &c,  and  to  enter  into  an  agreement 
with  Brook,  Hirst  &  Co.,  Ltd.,  and  Erskine,  Heap  &  Co.,  Ltd.  The  sub- 
scribers (with  one  ord.  share  each)  are:  J.  M.  Scott  Maxwell,  Baillieston 
House,  Baillieston,  Lanarkshire,  electrical  engineer;  H.  C.  Siddeley,  Co', 
Foxley  Lane,  Purley,  Surrey,  electrical  engineer;  J.  A.  Hirst,  Douaclonev, 
Deganwv,  North  Wales,  electrical  engineer;  A.  Erskine,  Brantwood,  Oak 
Drive,  Eallowfield,  Manchester,  electrical  engineer.  The  first  directors  (to 
number  not  less  than  two  or  more  than  seven)  are  :  J.  A.  Hirst  (nominee  of 
Brook,  Hirst  &  Co.,  Ltd.),  J.  M.  Scott  Maxwell  (nominee  of  Electric  Control, 
Ltd.),  A.  Erskine  (nomine.-  of  Erskine,  Heap  &•  Co.,  Ltd.),  and  H.  C.  Sidde- 
ley. A  member  holding  120  ord.  shares  may  from  time  to  time  appoint  and 
remove  a  director.  Qualification,  one  ord.  share.  Remuneration  (except 
managing  director).  ns~fixed  by  company.  Solicitor  :  T.  M.  Dutton,  19,  New- 
gate Street,    Chester.      Secretary  :   H.    C.    Siddeley. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


British  Miniature  LTectric  Vehicles.  Ltd. — Particulars  of 

£3,000  debentures,  created  January  17th,  1317,  filed  pursuant  to  Section  93  (3) 
ol  the  fmnpanies  (Consolidation) 'Act,  19118,  the  amount  of  the  present  issue 
being  £1,000.  Property  charged:  The  company's  undertaking  and  properly, 
present  and  future,   including  uncalled   capital.  '  No  trustees. 

Duroglass,   Ltd.— Issue  on   January    T2th,   1917,   of   JE300 

debentures,  part  ol   a    series  ol  which  particulars  have   already    been  filed. 

Kevnsham    Electric    Light   Co.,   Ltd.    (64,634).— Capital, 

£5,000 'in  3,000  pref.  and  2.00(1  ord.  slices  of  £1  each.  Return  dated  Decern- 
bei-  19th,  1910.  All  shares  taken  up;  £.',,0110  considered  as  paid.  Mortgages 
and   charges:    £2,980. 

Masham  &  District  Electric  Supply  Co.,  Ltd.  (138,306).— 

Capital,  £2,000.  Return  dated  May  18th,  1910  (filed  August  25th).  902  pref. 
ant  500  ord.  shares  taken  up;  £1,082  paid  on  902  pref.  and  180  ord.;  £320 
considered   as  paid  on  320  ord.      Mortgages    and  charges  :    £220. 


X...  2.045,  Febki  \i-< 


•17.     THE    ELECTRICAL    REVIEW. 


133 


Electric    Zinc    Co..    Ltd.    (127,838).— Capital,   £2, 000,000 

in   100,000   pref.   and    1,600,000   ord.  shares   of  £1    each.      Return    dati       I 

ber  31st,  1Mb'.     Seven  shares  taken  up;  nothing  called   up.     No  directors  have 

been    appointed.     Mortgages    and    charges  :    Nil. 

Aron  Electricity  Meter,  Ltd.   (58,650).— Capital,  ,6350,000 

in    335, I ord.   and   125,000  pref.  shares  of    £1    each.      Return    dated  [anuarj 

2nd,     1917.        125,000     ord.     and  125,000     pref.     shares     taken     up;  £124,948 

_  10s.    paid   on    the  pref.,    including  £.52   10s.    on    104    forfeited    share?  .    612J 

considered    as   paid    on    the   ord.  Mortgages   and   charges:    £96,600 

East     India     Tramways    Co.,     Ltd.     (74,457).— Capital 

£100,000  in  15,000  prof.,  35,000  ord.,  an,!  50,oiio  ,1,  I.  shares  ol  £1  each 
Return  dated  December  15th,  IMS.  7,500  pref..  33,43.'!  ord.,  and  50,000  di 
shares  taken   up;  £1  per  >1i  in-  called    up    on    7.470   pref.    and    seven    ord    ;    17  189 

paid,  in,  lu.iini;   tii  ,,„  24  ,"    i.  - ■   i,.i  i  i:    i .   f  1,426  i       idi      I  as  paid  on 

33,426  ord.  and  50,000  del.  shares.     Mortgages  and.  charges :    Nil. 

Delagoa   Bay   Deyelopment  Co.,   Ltd.    (76,099) . — Capital, 

£166,300    in    10s.    shares.     Return   dated    Dei  5tl      1 2nr.ni,,   5| 

take,,    up;    Ilk.    per   share   called    up   on   177,400;    £88,720    paid:     845,000    a    i- 
sidered    as   paid    on  90. shares.      Mortgages  and    charges:    £188,900 

Northampton    Electric    Light   &    Power    Co.,    Ltd.— Issue 

on    January    2nd,    1017    (at    20    per    cent,     discount)    ol    £1,835 
series  of   which    particulars    have    already    been    filed. 

Pernambuco  Tramways  &  Power  Co.,  Ltd. — Supple- 
mental to  trust  deed  dated  January  19th,  1317.  modifying  trust  deed  of 
August    11th,   1913,    and    extending    time    for    repayment  of   £1,250,000    debs. 

set  ured   thereby. 

National     Electric     Construction     Co.,     Ltd.     (53,364). 

Capital.    £125,000    in    10s.   ord.    shares.      Return    dated    September   6th,    1916 

170,000   shares    taken    up;     ]0s.     per    share    called    up    on    151,149;     £75, 574    10s. 
paid;    £9,425    10s     considered    as   paid    on    18,85] 

irs, 

Northern  Engineering  &  Construction  Co.,  Ltd.   (95,550). 

—Capital,  £3,000   in  8,940   ord.    and    60  founders'  shares  of  £1   each.      Return 
dated    December   30th,    1916.      1,305   ord.    and    40    lounders'    shares    taken     up; 

£30",  paid;   €1.040  considered   as    paid.     Moitgages     md    charges:    Nil. 


CITY     NOTES. 


East  London  Railway  Co. — During  the  year  ended  De- 
eember  31st  the  number  of  passengers  carried  was  9,358,000, 
against  8,519,880  At  the  previously  ascertained  average  rate 
of  1.27d.  for  each  passenger,  the  traffic  from  this  source 
should  now  yield- over  £49,500  per  annum.  Owing  to  the 
position  of  the  company  as  affected  by  conditions  formulated 
under  Government  control  of  railways,  it  appears  that  only  a 
portion  of  the  interest  accruing  on  electrification  capital  will 
be  recoverable.  This  will  affect  tin-  company's  interest  and 
those  of  the  stockholders  prejudicially.  The  Government, 
having  benefited  by  the  great  increases  in  passenger  traffic, 
are  being  approached  by  the  directors  with  a  view  to  the 
company's  ease  being  specially  dealt  with;  that  is,  bj  recoup 
ing  them  the  amount  due  and  becoming  due  in  respect  of  the 
contingent  liability  for  interest  on  capital  expenditure  on  the 
electrification  of  the  railway. 

Chatham  &  District  Light  Railways  Co. — For  in.  yeai 
ended  December,  1916,  the  revenue  was  £64,567,  and  the 
were  £34,341,  leaving  £30,226.  There  are  deducted 
rent  of  Corporation  lines,  interest  on  debentures, 
written  off  investments  (£1,330),  reserve  for  depreciation 
(£6,000),  maintenance  reserve  (£2,000)',  and  other  items. 
amounting  in  all  to  £15,975,  leaving  £14,251,  plus  £3,150 
brought  forward.  After  paying  the  preference  dividend,  and 
a  total  of  7  per  cent,  for  the  year  oh  the  ordinary,  £307  is 
payable  to  the  directors,  leaving  £3,794  to  be  earned  forward. 
There  was  an  increase  of  £3,650  in  revenue  and  £2,111  in  ex- 
penses as  against  1915.  ft  has  again  been  impossible,  owring 
to  shortage  of  labour  and  difficulty  in  obtaining  materials,  to 
maintain  the  track  and  rolling  stock  in  the  usual  state  of 
repair,    and   £2,000  has    been    added    to  maintenance   reserve 

account  in  order  t ake  some  provision  for  the  repairs  which 

will  have  to  be  undertaken  when  the  war  is  over,  limine 
the  year  £17,500  debentures  have  been  purchased  and  re- 
deemed.    Annual   meeting:    February  1  '2th . 

Metropolitan  Railway  Co. — Dividend  upon  the  ordinary 
stock  for  the  past  half-year  at  the  rate  of  i'l  per  cent,  per 
annum,  making  1  per  cent,  for  the  year,  and  carrying  for- 
ward about  £14,500,  after  placing  £20,000  to  the  general 
renewals  fund.  Dividend  on  the  Surplus  Lands  stock  at 
the  rate  of  '2i  per  cent,  per  annum,  carrying  forward  £2,600, 
after  placing  £3,800  to  reserve  accounts. 

Russia. — The  E.  A.  Englund  Telephone  Equipment 
Bureau.  Moscow,  is  being  formed,  with  a  capital  of  1,000,000 
roubles. 

Westminster  Electric  Supply  Corporation,  Ltd. — The 
Erectors  recommend,  subject  to  final  audit,  a  dividend  at 
the  rate  of  9  per  cent,  per  annum,  less  income-tax,  For  the 
last   half-year   (making  7   per  cent,   for  the  year). 


STOCKS     AND     SHARES. 


Tuesday.  Evening. 

Little  is  heard  in  the  Stock  Exchange  nowadays  except  on 
such  matters  as  those  concerning  the  new  War  Loan.  This 
week  the  time  has  expired  for  taking  advantage  of  the  Trea- 
sury's offer  of  3s.  4d.  per  cent,  extra   interest   to  those  who 


paid    in   their  money    up    i. 

Probably  next  week  will  be  a  quit 

concerned,  and  then  there  will  b<  b  at  the  finish, 

v  i tli  cumulative  excil 

lias  come  and  gone.     During    this   period,   th< 

the   markets  round   tie    Hoi 

less,   from  the  general    influi 

which  receives  a  certain  amount  of  attention  m   the  markets 

al  the  moment  is  whethi  i   i  ban  i     ■ 

■  •    a   no 1  industry 

are  made.    The  odds  ai   pi 
di  i  med   essential. 

The  first  of  I  b 

of  the  Metropolitan. 
The  company  has  declared   a  divii  per  cent,  actual. 

making  1  per  cent,  for  the  year,  the  same  as  that  for  the 
previous  12  months.    The  I  ird  is   £1,500  up,  ;ml 

the  renewals  fund  gets  an  extra    £ 

The  other  dividends  which  have  been  declared  during  the 
past  few  days  are  all  on  practically  the  same  lines  as  those 
oi  a  year  ago;  and  so  far  as  the   1!  are  concerned, 

prices  have  reacted   until  they   stand  now    at   what   is  nearly 
a  7  per  cent,  basis  of  yield.     As  the  Metropolitan  pa 
■I.',   per    cent,   on   the  money,    the   proprietors  maj    have  the 

i I   feeling   that,    judging   bj    tl  ne,   then-  stock 

commands  a  highei  credit  than  Consols  or  the  new  War 
Loan!  The  Surplus  Lands  stock  remains  at  16,  and  Metro- 
politan deferred   dividend  stock   dropped  a  point  to  19. 

Underground  Electrics  were  somewhat  pressed  for  sale  by 
those  who  had  bought  the  bonds  cheaper,  were  prepared  to 
take  their  profit,  and  to  re-invest  the  money  into  the  popular 
stock  of  the  moment.  When  these  sellers  had  been  d 
ol,  the  price  recovered  from  89  to  89J,  which  still  leaves  it 
lower  on  the  week.  The  £10  shares  remain  in  the  neigh- 
bourhood of  2,  and  the  Is.  shares  are  a  trifle  under  6s.  Weak- 
ness in  the  pre-ordinary  stocks  of  the  Home  Railway  com- 
p; -  i-  still  noticeable. 

The  Treasury  issued  a  notice  towards  the  end  of  last  week 
which  came  as  something  of  a  bombshell  to  those  markets 
which  had  been  dealing  with  a  fair  amount  of  freedom  in 
securities  of  the  American-Canadian  electric  power  order.  The 
bargains  have  been  almost  entirely  sales  on  behalf  of  holders 
on  this  side,  the  purchasers  taking  the  securities  for  America. 
The  Treasury,  in  their  latest  enactment,  lay  down  that  no 
securities  must  be  shipped  from  this  side  without  special 
permission;  and  this,  of  course,  has  brought  to  a  standstill 
the  business  which  had  been  going  on  in  the  classes  of  shares 
mentioned. 

The  list  comprises  -hare-  m  undertakings  which  probably 
not  one  British  investor  in  5,000  has  ever  heard  of,  but  the 
high  levels  to  which  prices  have  recently  been  lifted  in  New 
York,  Washington,  and  Boston  proved  too  strong  a  tempta- 
tion for  British  holders  of  the  share-  to  resist;  and  they  have 
been  sending  them  out  in  quantitie  ol  late  \  spt  ia 
ing  of  the  Stock  Exchange  Committee  was  hastily  called  to 
decided  what  ought  to  be  done  in  connection  with  trans- 
actions that  have  not  yet  been  settled  up;  and  the  matter 
now  rests  between  the  Sous  and  the  Treasury,  awaiting  the 
decision  of  the  latter. 

More  strength  ia  shown  by  Brazilian  Traction  shares,  which 
rose  to  50,  ex  the  quarterly  dividend  of  1  per  cent. — equal. 
of  course,  to  15s.  net.  This  is  due  to  the  greatly  improved 
complexion  that  Brazilian  affairs  have  assumed  on  the  re- 
affirmation of  the  expectation  that  Brazil  will  be  able  to 
resume  cash  payments  of  her  debts  by  next  August.  Such 
anticipation  has  been  current  for  some  time  past,  but  none 
too  much  credence  was  place  in  it.  Now,  however,  the 
President  of  Brazil  has  practicallj  i  ndoi  ed  it;  and  Brazilians 
are  distinctly  better  in  consequence. 

A  cross-current  is  the  uncertainty  felt  with  respect  to  the 
securities  which  the  Treasury  has  announced  it  will  requisi- 
tion from  holders  in  connection  with  its  scheme  for  regulating 
foreign  exchange.  Some  surprise  is  expressed  at  what  looks 
an  arbitrary  proceeding  on  the  part  of  the  Government. 
although  the  requisition  would  not  have  been  necessary  ha  I 
holders  of  foreign  securities  conic  forward,  as  they  should 
have  done,  to  lodge  the  stocks  and  shares  for  which  the 
Treasury  asked  the  deposit  voluntarily.  Those  who  refrained 
from  sending  in  their  stocks  will  find  themselves  in  a  much 
less  favourable  position,  as  regards  interest  and  repayment, 
than    those   who  complied    with   the   earlier   request. 

The    Argentine  stocks  are  steady,  but   there  is  no  recovery 

in   tin-   British  Columbia  Electric  flail 

The  market  in  electricity  supply  shares  remains  extremely 
placid.  There  is  a  little  business  doinr.  in  Cities  and  Coun- 
ties: otherwise,  the  group  is  without  feature.  Bargains  were 
marked  in  the  early  part  of  the  week  in  Smith  Metropolitan 
Electric  ordinary   round  about    17s.   6d. 

There  are  not  many  changes  in  the  market  for  telegraphs 
and  telephone-      lie  Megraph  preferred"is  once 

more   better,   bi  i  red    sticks   at  22J.     The 

group  has  given  way  a  trifle,  Es  I  en  o  dina  s  b  "'"  a  point 
down  at  i:>7.  while  61  b  re  ed  id  to  L2.  I  nited  River  Plate 
'1  elephones   Jn\  e  again   ea  ed   off.     I  b.<  i  e 

quiet    selling    going    on    on    the    part    of    holders    who 
invest   into   the   new  War   Loan:   ami  although    (we   are  glad 
to  oine  of  the  papers  are  beginning  to  sound  a  note  of 

caution  on  this  point,  the  tendency  is  still  for  the  investor 
to  sell  what  he  ha?,  and  to  buy  the  new  stock. 
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Hi.it  note  of  caution  is  necessary,  because  it  does  not 
always  follow  that  a  sale  of  existing  stock— especially  if  made 
at  a  heavy  sacrifici — is  necessarily  in  the  interests  of  this 
country;  and  the  lather  indiscriminate  realisations  which  have 
been   made  on  the  ground  oi  patriotism  may  turn  out  to  he 

less    advantageous    to    the    country    than     the     sellers     intend. 

Every  case,  of  course,  must  he  taken  by  itself.    We  make  no 

excuse    lor   labouring    the  point,  because  it   is  of  great 

importance;  hut  every  intended  transaction  should  be 
examined  with  a  good  ileal  of  scrutiny  before  it  is  carried 
into  effect,  lest  indirectly  it  may  cause  nunc  harm  than  good. 

It  is  interesting  to  holders  of  electric  lighting  shares  to 
notice  that  the  Gas,  Light  &  Coke  Co.  is  paying  a  dividend  of 
I  us  per  cent,  in  respect  of  the  past  half-year,  this  being  at 
tic  same  rate  as  for  tin-  corresponding  six  months;  but  the 
company  has  had  to  take  £130,000  from  its  reserve  in  order  to 
maintain    the  distribution. 

Babcock  A  Wilcox  shares  have  pone  back  2f.  British 
Westinghouse  preference  are  easier  at  2J.  Castner-Kellner 
at  3  and  Henleys  at  151  are  both  a  little  down,  and  the  usual 
reason  for  falls  in  prices  nowadays  is  sufficient  to  account 
for  all  of  these  declines. 

Industrials  as  a  whole  are  quiet;  there  is  little  doing,  for 
instance,  in  the  rubber  market.  The  price  of  the  raw  mate- 
rial keeps  steady  at  about  -2s.  lOJd.  per  lb.,  but  the  American 
buyers  are  holding  off — possibly  in  consequence  of  the  re- 
newed submarine  activity  started  by  the  enemy.  The  metal 
markets  are  quiet,  too.  There  is  a  rather  better  tendency  in 
some  of  the  armament  shares,  without,  however,  any  parti- 
cular  feature   calling  for  comment. 


MARKET     QUOTATIONS. 


SHARE    LIST    OF    ELECTRICAL    COMPJ 
Homr  Electricity  Companies. 

Dividend  Price 

, ■ .  Jan.  SO,     Rise 

1914.  1916.  1917.        this 

Brompton  Ordinary        ....      10  10  6| 

Charing  Cross  Ordinary           ..56  8i 

do.       do.         do.     4J  Pref..        4J  44  8J 

Chelsea        6  4  3 

City  of  London 9  8  11 

do.        do.    6  per  cent.  Pref.        6  6  10 

County  of  London           ....        7  7  10 

do.          6  per  cent.  Pref.        6  8  9| 

Kensington  Ordinary     ....        9  7  6| 

London  Electric 4  8  1J 

do.         do.  6  per  cent.  Pref.        6  6  ifs 

Metropolitan         8*  8  2\  ' 

do.            4*  per  cent.  Pref/       4J  4J  84 

St.  James'  and  Pall  MaU          . .      10         8  6 

South  London       6  6  2$ 

South  Metropolitan  Pref.         . .        7  7  l^t, 

Westminster  Ordinary  ....        9  7  5§ 

Telegraphs  and  Telephones, 

Anglo-Am.  Tel.  Pref 6  6  94i 

do.             Def BO/.  83/6  22* 

Chile  Telephone 8  8  7 

Cuba  Sub.  Ord 6  6  81 

Eastern  Extension          . .        . .        7  8  18| 

Eastern  Tel.  Ord.            ....        7  8  187 

Globe  Tel.  and  T.  Ord 6  7  12 

do.               Pref.            ..6  6  °J 

Great  Northern  Tel 22  22  87 

Indo-European 13  13  49 

Marconi       10  10  2fi 

New  York  Tel.  4*           ....        H  H  loi 

Oriental  Telephone  Ord.                   10  10  2J 

United  R.  Plate  Tel 8  8  6A 

West  India  and  Pan 1  6d.  1 

Western  Telegraph        . .        . .        7  8  13g 

Home  Rails, 

Central  London,  Ord.  Assented         4          4  61) 

Metropolitan         1J        1  23  ' 

do.         District      ..        ..      Nil  Nil  164' 

Underground  Electric  Ordinary     Nit  Nil  2~ 

do.               do.     "A"     ..      Nil  Nil  6'- 

do.              do.     Income         6         6  894 

Foreign  Trams,  &c, 

Adelaide  Sup.  6  per  cent.  Pref.         6  6  4fS 

Anglo-Arg.  Trams,  First  Pref.           6j        6J  8 

do.                2nd  Pref.  . .        5J        5J  21 

do.                6  Deb.       ..5          6  61* 

Brazil  Tractions  . .          . .        . .        4          4  sL>xd 

Bombay  Electric  Pref 6         6  lOxd 

British  Columbia  Elec.  Rly.  Pfce.    6         6  63 

do.             do.            Preferred —  Nil  41 

do.             do.           Deferred  —  Nil  33j 

do.             do.           Deb.          4J  4J  64 

Mexico  Trams  6  per  cent.  Bonds     —  Nil  25 

do.            6  per  cent.  Bonds     —  Nil  22J 

Mexican  Light  Common          . .        Nil  Nil  7S 

do.             Pref Nil  N.l  14* 

do.             1st  Bonds        . .        Nil  Nil  27J 

Manctactitrino  Companies. 

Babcock  &  Wilcox         ....       14  16  2? 

British  Aluminium  Ord.          ..         6         7  27*6 

British  Insulated  Ord 15  174  1 19 

British  Westinghouse  Pref.                7j  74  21 

Caltenders 15  20  123 

do.        6  Pref.            ....         5          6  4* 

Castner-Kellner  . .          . .        . .       20  22  8^, 

Edison  &  Swan,  £3  paid                  Nil  A 

do.        do.      fully  paid      ..      Nil  —  ]§ 

do.        do.  4  percent.  Deb.         4  4  614 

Electric  Construction   ....         6  7J  45 

Gen.  Eleo.  Pref 6  6  94 

„    do.        Ord 10  10  18j 

Henley 20  25  15? 

do.      44  Pref 4j  4j  4 

India-Rub  be  r        10  10  12A 

Telegraph  Con 20  SO  88" 

*  Dividends  paid  free  of  income-tax. 


7  0  0 

6  3  1 

6  10  3 

7  2  10 
6  15  4 

6  13  4 

7  4  0 
6  13  4 
6  19  0 
6  7  8 
6  4  6 


•5  15  4 
•6  16  10 
•6  16  8 
6  16 
6  19  0 
6  12  8 
3  14  9 


6  16  3 

7  5  10 

6  13  4 

7  17  0 


It  should  be.  remembered,  iu  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday,  January  31st. 


CHEMICALS.   &c. 


Acid,  Oxalic per  1 

Ammoniac  Sal        pert 

Ammonia.  Muriate  Uarge  crystal)  ,, 

Bisulphide  of  Carbon      . .         . .  „ 

Borax 

Copper  Sulphate ,, 

i  Potash,  Chlorate perl 

,,        Perchlorate         . .        . .  „ 

Shellac           per  c 

Sulphate  of  Magnesia                 . .  per  t 

t  Sulphur,  Sublimed  Flowers      . .  ,, 

1        ,,          Lump       ,, 

:  Soda,  Chlorate        perl 

1      ,,      Crystals         pert 

Sodium  Bichromate,  casks        . .  per  1 


METALS,   &c. 

:  Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 

r      ,,      Tubes  (solid  drawn)          ..  ,, 

:      ,,      Wire,  basis „ 

:  Copper  Tubes  (solid  drawn)       ..  ,, 

r       ,,        Bars  (best  selected)       . .  per  ton 

r      „       Sheet  

r      „       Rod „ 

{      ,,        (Electrolytic)  Bars         . .  ,, 

I      „                 ,,              Sheets     ..  „ 

I      „                 „              Wire  Rods  „ 

{      ,,                 „              H.C.  Wire  per  lb. 

:  Ebonite  Rod 

:        „        Sheet  , 

1  German  Silver  Wire        

t  Gutta-percha,  tine „ 

1  India-rubber,  Para  fine   . .        . .  „ 

Iron  Pig  (Cleveland  warrants)    . .  per  ton 

„     Wire,  galv.  No.  8,  P.O.  qual.  „ 

r  Lead,  English  Pig ,, 

r  Mercury           per  bot. 

r  Mica  (in  original  cases)  small  . .  per  lb. 

!      „                 „             „      medium  „ 

,,             ,,      large  ..  ,, 

I  Silicium  Bronze  Wire     ..        ..  per  lb. 

Steel,  Magnet,  in  bars      . .        . .  per  ton 

-  Tin,  Block  (English)        . .        . .  „ 

,     ,,      Wire,  Nos.  1  to  16    ..        ..  per  lb. 


£75 
£54 
±'23 
£31 
£66 
2/6 
2/- 

144/- 
£16 
£19 
*16 
1/- 

12'/- 


1/8  to  1/i 
£1G6 

£16ri 

£166 
£143 

£m 

£151 

1/55 


3/- 
2/6 
2/3 
6/10 

am 

Norn. 

£38 

£31  6 

£19  16 

6d.  to  8/- 

8/6  to  6/- 

7/3  to  14/-  &  up. 

1/10 


Quotations  supplied  by- 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  A  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co 

£  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

n  P.  Ormiston  &  Sons 

r  W.  F.  Dennis  &  Co. 


Callender's    Hospital    Fund. — The    annual    report    of 

Callender's  Hospital  and  Distress  Fund  for  1916  is  in  our  hands. 
As  in  previous  years,  a  large  amount  of  useful  work  in  small,  but 
invaluable  ways,  has  been  done.  The  year  was  a  remarkable  one 
in  the  history  of  the  Fund.  Owing'  to  the  war.  many  more  of  the 
old  members  have  joined  the  Forces,  and  patriotic  women  have 
taken  their  places,  and  are  doing  their  best  to  fill  the  gap  and  meet 
the  extra  requirements  in  munitions  and  other  work.  Thus  the 
subscriptions  have  been  well  maintained,  and  the  usual  sums  have 
been  distributed  to  the  various  hospitals.  The  penny  weekly  sub- 
scription realised  tlJSS.  against  £270  in  the  previous  year.  The 
year's  total  is  CI  6s.  fid.  less  than  the  record  year  of  1903,  when  the 
Fund  was  inaugurated.  Callender's  Cable  Co.,  Ltd.,  donated  650, 
and  there  were  smaller  sums  subscribed  by  nine  directors  and 
officials.  The  amount  distributed  to  hospitals,  nursing  associa- 
tions fcc.,  was  £281,  as  against  Cl'sI  in  the  previous  year,  and 
surgical,  spectacle  and  financial  aid  v\  as  given  directly  in  many 
cases.  The  report  concludes.  "  Weenterths  New  Year  hoping  that 
before  it  closes  our  nation  and  its  Allies  will  rejoice  in  a  victorious 
Peac  '   and  our  Fund  experience  further  success." 

Carbon  Electrodes  for  Arc  Furnaces. — In  an  article  on 
arc  furnaces  for  steel-making  in  the  Iron  and  Coal  Trade*  Heriew, 

it  is  stated  that  British  users  are  at  present  dependent  upon  supplies 
of  electrodes  from  the  United  Sta'es  and  Sweden,  but  a  factory  has 
been  completed  in  Sheffield  by  local  firms,  and  its  output  is  to  be 
doubled  immediately.  Another  factory  is  being  built  in  the  New- 
castle d'strict.  and  will  probably  be  ready  in  the  spring.  These 
factories  will  produce  electrodes  of  amorphous  carbon,  and  users  of 
graphite  electrodes  will  -till  be  dependent  on  the  \cheson  plant  at 
Niagara  Falls.  While  power  at  the  Falls  costs  65j  per  KW.-yeae, 
it  has  lie  Mi  supplied  by  certain  works  in  this  country  at  Ki\  per 
KW.-year. 

Benzol    and    Electricity. — In   the    course   of    a   paper 

recently  read  before  the  Midland  Institute  of  Mining  Engineers,  on 
The  Rectification  of  Benzol."  the  author  stated  that  there  seemed 
to  be  no  doubt  that  an  electric  potential  was  created  by  the  rapid 
passage  of  benzol  through  a  narrow  pipe,  and  he  consequently 
urged  that  all  pipes  used  in  conveying  benzol  should  be  properly 
earthed. 
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THE     FILTRATION     OF     AIR. 


One  of  the  most  important  applications  of  filtered  air  is  for  cooling 
turbo-generators.  These  machines  are  email  in  size  in  proportion 
to  their  output,  and  have,  consequently,  a  limited  space  wherein 
only  comparatively  small  air  channels  can  be  provided  for  the 
dispersion  of  the  heat.  Since  the  introduction  of  mechanically- 
ventilated  generators  it  has  been  found  that  the  use  of  unfiltered 
air  has  a  deteriorating1  effect  on  the  insulation,  owing  to  the 
presence  of  dirt  and  dust  particles  in  the  atmosphere,  which  are 
gradually  deposited  on  the  windings,  causing  local  overheating  and 
eventual  breakdown  of  the  insulation.  The  abrasive  action  also  of 
many  thousands  of  minute  dust  particles  impinging  on  the  end 
windings  wears  away  the  varnish  and  insulating  fabric,  with  the 
result  that  when  the  machine,  in  such  a  condition,  cools  down  in  an 
atmosphere  of  ordinary  humidity,  the  end  windings  rapidly  absorb 
moisture,  causing  serious  and  unexpected  "  burn-outs."  The 
importance  of  filtration  is  still  more  evident  when  the  large 
amount  of  air  required  for  ventilating  large  turbo-generators  is 
taken  into  account.  For  instance,  a  moderately  large  generator 
would  nse  20,000  cb.  ft.  of  air  per  minute,  which  means  a  total  of 
28,800,000  cb.  ft.  per  day  of  24  hours.  As  a  rough  approximation, 
it  may  be  assumed  that  one  hundred-millionth  of  the  volume  of  the 
air  in  the  vicinity  of  power  "plants  consists  of  dust,  dirt,  and  other 
foreign  particles.  This  would  mean  that  87  cb.  ft.  of  dust  would 
te  blown  into  the  machine  during  a  year  of  300  working  days. 
While,  of  course,  the  great  bulk  of  this  dirt  would  pass  directly 
through  the  machine,  a  portion  would  be  deposited  in  the  air 
passages,  due  to  the  air  swirls  and  eddies.  Such  deposits  of  dirt 
become  a  considerable  handicap  to  ventilation,  as  the  quantity  of  air 


after  leaving  the  spray  chamlter,  encounters  a  battery  of  scrubber 
plates,  on  which  any  dust  or  dirt  remaining  in  the  air  is  deposited, 
and  then  passes  on  to  a  series  of  eliminator  plates,  by  means  of 
which  it  is  buffeted  from  side  to  side,  depositing  during  this  process 
any  free  moisture  upon  the  eliminators,  and  leaving  the  washer  in 
a  thoroughly  clean  and  cooled  state,  with  no  trace  of  free  moisture. 
We  illustrate  in  fig.  1  a  Sirocco  air  washer  made  by  Messrs.  Davidson 
and  Co.,  Ltd.,  of  Belfast  ;  the  side  plate  has  been  removed,  showing 
the  spray  chamber  and  the  series  of  scrubber  and  eliminator 
plates,  which  are  more  clearly  seen  in  fig.  2.  In  this  filter  the 
resistance  to  the  air  current  is  constant,  thus  allowing  the  same 
volume  to  pass  all  the  time,  and  as  the  resistance  is  low,  less  fan 
Iiower  is  required  to  pass  a  given  volume  of  air  than  in  the  case  of 
a  dry  filter.  It  is  also  easily  cleaned  while  in  operation.  The 
water  consumption  is  very  low,  as  it  is  recirculated  by  means  of  a 
pump,  passing  through  two  sets  of  filters,  so  as  to  prevent  any  dirt 
choking  the  spray  nozzles.  It  is  claimed  that  this  washer  will 
remove  98  per  cent,  of  solid  matter  from  an  impure  atmosphere,  and 
will  deliver  the  air  without  any  free  moisture  and  in  a  cooled  state. 


RURAL     TRANSMISSION     LINES. 


Ik  a  paper  read  before  the  Portland,  Ore.,  Section  of  the 
National  Electric  Light  Association  and  American  Institute 
of  Electrical  Engineers,  by  Mr.  A.  S.  Hall,  the  economical 
construction  of  lines  in  rural  districts  was  discussed. 
The  author  says  that  new  business  can  be  divided  into  three 
sses  :  (1)  Competitive,  (2)  development,  and  (3)  rural ;  the 
last  may  eventually  become  a  large  proportion  of  the  total. 
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is  decreased,  due  to  the  partial  closing  of  the  ventilating  passages, 
and  the  cooling  effect  of  the  air  is  greatly  diminished,  owing  to 
the  fact  that  the  air  cannot  come  directly  into  contact  with  the 
heat  radiating  surfaces. 

The  above  advantages  of  filtered  air  apply  also  in  the  case  of 
forced  or  pipe-ventilated  motors  working  in  a  dusty  atmosphere. 
However  well  they  may  be  protected,  the  presence  of  grit  and  dust 
in  the  atmosphere  has  a  destructive  effect,  not  only  on  the  wind- 
ings, but  also  on  the  bearings.  By  using  purified  air,  the  dusty 
atmosphere  is  prevented  from  entering  the  motor,  thereby  pro- 
longing its  life  and  allowing  it  to  operate  under  the  most  ideal 
conditions  irrespective  of  its  surroundings. 

Filtered  air  is  also  valuable  in  the  case  of  air-compressors,  as  the 
admission  of  gritty  and  dusty  air  plays  havoc  with  the  valves  and 
cylinders,  causing  trouble  and  expense,  and  resulting  sometimes  in 
a  serious  breakdown.  Particularly  is  this  the  case  when  the  com- 
pressor is  installed  at  a  colliery,  where,  the  general  atmosphere 
contains  a  large  proportion  of  coal  dust. 

Dry  air  filters  consist  of  cloth  or  fibre  screens,  while  in  the  wet 
type  of  filter  the  purification  is  effected  by  passing  the  air  current 
through  a  fine  water  spray.  The  dry  filter  takes  up  more  space 
than  a  wet  one.  and  where  cloth  screens  are  used  there  is  also  the 
risk  of  fire.  Further,  in  the  dry  type,  the  maximum  quantity  of 
air  passes  through  only  when  the  filter  is  clean,  and  gradually  lessens 
as  the  cloth  becomes  choked  up,  thereby  setting  up  more  resistance 
to  the  free  flow  of  the  air.  These  filters  also  require  to  be  cleaned 
frequently,  which  can  usually  only  be  accomplished  when  the 
machine  is  out  of  action. 

In  the  wet  type  of  filter  the  air  is  thoroughly  washed  by  passing 
the  air  current  through  a  chamber  filled  with  a  very  fine  mist, 
which  causes  the  bulk  of  the  solid  matter  suspended  in  the  air  to 
be  precipitated  into  the  tank  at  the  base  of  the  machine.     The  air, 


Up  to  the  present  it  has  not  been  sought  after  to  any  great 
extent  by  organised  methods,  because  its  possibilities  have 
not  been  realised,  and  there  was  apparestly  more  remunera- 
tive business  nearer  home. 

Practically  every  town  in  the  Pacific  North-West  is  sur- 
rounded by  an  agricultural  community,  with,  in  many  cases, 
a  population  nearly  as  large  as  the  city  itself. 

In  Hood  River  County  37  per  cent,  of  the  population 
served  is  outside  the  city  limits  of  Hood  River;  this  37  per 
cent,  furnishes  38  per  cent,  of  the  company's  supply  revenue: 
it  is  a  safe  assumption  that  when  50  per  cent,  of  the  popula- 
tion served  is  outside  the  city  limits,  over  50  per  cent,  of  the 
gross  revenue  will  come  from  rural  business,  because  such 
consumers 'use  more  electricity  than  town  consumers. 

On  the  other  hand,  this  37  per  cent,  of  business  uses  51 
per  cent,  of  the  operating  expense;  furnishes  only  10  per  cent, 
of  the  revenue  from  operation,  and  about  one-third  of  1  per 
cent;  of  the  net  operating  income. 

Each  class  of  business  is  made  to  stand  its  own  deprecia 
tinn.  operating  expense,  production  expense,  and  taxes;  but 
were  it  not  for  the  37  per  cent,  of  rural  business,  the  city 
business   would  have   to  be  increased  materially. 

The  Oregon  Commission,  realising  this,  decreased  the  rural 
rates  and  increased  the  city  rate;  and  if  the  theory  is  sound, 
rural  business  may  be  justified,  even  at  an  apparent  loss.  The 
limiting  factor  is  the  quantity  of  rural  business  which  a  given 
city  business  can  support;  any  low-priced  business  can  be 
taken  on  which  can  be  handled  without  actually  increasing 
the  rate  on  the  original  business. 

Analysis  shows  that  in  the  company's  rural  business  38  per 
cent,  of  the  gross  revenue  uses  47  per  cent,  of  the  total 
investment,  or  9  per  cent,  more  than  its  normal  share,  which 
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carries  taxes,  interest,  and  depreciation,  so  that  the  excess 
reacts  doubly  against  the  net  profits  from  the  business.  The 
problem  is  how  to  overcome  this  handicap;  the  solution  is 
the  adoption  of  new  standards  of  construction — to  which  this 
business  is  particularly  adapted. 

Something  has  been  done  in  this  direction.  Distributing 
lines  of  solid  copper  are  in  satisfactory  use  with  250-ft.  6pans; 
possibly  copper-clad  steel  or  other  combination  of  metals  may 
increase  the  span  and  lower  the  cost.  Steel  and  reinforced 
concrete  poles  may  solve  the  support  problem,  pole  mainten- 
ance being  high  where  pole  investment  is  large.  Insulated 
.copper  is  entirely  out  of  place  for  rural  construction. 

It  has  not  yet  been  established  what  voltage  is  best  adapted 
-  a  standard  for  rural  work,  nor  which  scheme  of  trans- 
former connection  is  the  best  to  adopt  as  a  standard.  Use 
is  made  of  110  volts  for  all  single-phase  circuits  and  220  volts 
for  most  polyphase  purposes;  this  offers  the  most  flexibility 
of  any  scheme  of  secondary  voltages.  In  the  primary  side 
delta-connected  3-wire,  6,600-volt  and  2,200-volt  systems  are 
used.  There  is  much  to  be  said  in  favour  of  4,000-volt  or 
l_L,0Q0-volt  star-connected  grounded  neutral  primary  circuit 
for  rural  work.  It  has  the  advantage  of  fewer  necessary 
grounds,  thereby  lower  grounding  cost,  and  a  further  ad- 
vantage of  cutting  out  the  circuit  entirely  by  an  automatic 
switch  in  case  any  of  the  three  wires  should  be  grounded, 
whereas  the  delta-connected  3-wire  primary  will  sometimes 
operate  with  one  wire  down,  at  a  great  danger  to  pedestrians 
and  traffic.  It  has  the  additional  advantage  of  placing  the 
ground  on  the  high  voltage  side,  and  by  grounding  the 
secondary  also  the  customer  is  rendered  doubly  safe.  It  gives 
an  increase  in  voltage,  hence  lower  copper  cost,  using  the 
same  transformers.  A  single  wire  can  be  run  to  handle 
single-phase  distribution  transformers,  using  the  earth  as  a 
ground  return.  This  has  in  some  cases  proved  satisfactory. 
A  plan  which  has  saved  considerable  first  cost  has  been  the 
banking  of  transformers  in  multiple  on  both  primary  and 
secondary  sides. 

One  of  the  greatest  problems  which  must  be  solved  by  the 
manufacturers  is  the  securing  of  a  low-cost  transformer.  At 
present  strictly  domestic  rural  business  is  practically  prohi- 
bited by  transformer  cost.  Efficiency  must  be  sacrificed  in 
favour  of  first  cost,  and  beauty  of  design  and  portability  can 
also  be  sacrificed.  It  is  possible  that  a  transformer  without 
oil,  and  with  a  tank  made  of  sheet  metal  with  ventilating  out- 
lets, can  be  designed  to  hang  from  a  cross-arm  with  the  leads 
brought  out  at  the  bottom  without  bushings,  which  will 
meet  these  requirements  at  half  the  present  cost. 

Up  to  this  time  the  regulatory  bodies  have  prescribed  the 
same  voltage  variations  for  rural  as  for  city  business,  and 
central  stations  have  worked  to  these  standards,  but  it  is 
obvious  that  a  greater  range  of  variation  will  give  a  corres- 
ponding decrease  in  first  cost,  and  this  decrease  will  enable 
many  customers  to  secure  service  which  suppliers  cannot 
afford  to  take  on  now-. 

The  combination  of  electric  supply  and  telephone  lines  on 
the  same  poles  is  another  possible  solution  of  part  of  this 
first  cost  item ;  a  number  of  consumers  could  be  profitably 
reached  with  the.  joint  service,  who  cannot  be  reached  by 
either  service  singly. 

At  Hood  River  over  50  per  cent,  of  the  consumers  use  motor- 
driven  apple  graders;  about  20  per  cent,  use  electric  pumps. 
The  average  farm  circuit  has  35  outlets ;  some  have  100 ;  in 
some  cases  small  street  lighting  systems  are  used. 

By  analysis  it  is  found  that  the  stock-raiser,  dairyman,  an.1 
mixed  farmer  give  a  better  revenue  than  the  apple  growe\ 
There  is  less  labour  which  can  be  performed  by  electricity 
in  the  apple  industry  than  in  the  others. 

Rural  business  follows  rather  proportionally  to  acreage  than 
population ;  one  fanner  using  nine  different  farm  machines — 
including  a  saw.  thrashing  outfit,  cream  separator,  churn, 
cider  mill,  and  hay-handling  plant— drives  them  by  s  15-h.p. 
motor;  he  guarantees  the  supply  company  $35  per  month 
revenue,  and  frequently  pays  up  to  $75:  he  further  states 
that  his  installation  saves  him  $150  a  month  the  year  round. 
The.  application  of  electricity  to  farm  machinery  is  a  field 
which  has  barely  been  touched.  In  the  orchards  of  the  prin- 
cipal fruit  sections  are  thousands  of  spray  machines  driven 
by  gasoline  engines.  Anyone  going  through  a  modern  dairy 
farm  will  find  a  dozen  uses  for  electricity.  But  this  field  will 
be  developed  rapidly  when  the  power  is  made  available. 

The  systems  of  rates  adopted  for  city  business  have  up  to 
this  time  been  applied  to  rural  business,  but  the  attempt  to 
modify  these  to  suit  rural  conditions  has  emphasised  the  need 
of  revised  methods  of  selling  rural  electricity.  No  doubt  the 
e\entual  system  for  rural  work  will  be  flat  rates  based  on 
maximum  demand  or  demand  control,  but  before  this  can  be 
brought  about  to  any  great  extent  further  investigation  must 
be  made  into  the  business  already  developed. 

The  engineer  must  apply  his  energy  to  the  problems  of 
rural  distribution  before  any  great  portion  of  the  enormous 
revenue   available  can   be   secured. 

The  demand  for  electricity  in  the  rural  districts  will  be 
yieater  from  year  to  year,  and  the  means  of  distribution  must 
be  standardised,  and  we  should  profit  by  past  experience  and 
standardise  before  we  secure  the  business,  rather  than  doing 
it  after  much  money  has  been  spent  in  working  along  lines 
which  are  not  permanent;  and  on  the  standards  so  adapted 
depends  almost  entirely  the  amount  of  business  which  a  rural 
district  will  furnish. 


PRINCIPLES     INVOLVED     IN    COMPUTING 
THE     DEPRECIATION     OF     PLANT. 


By  F.  GILL  and  W.  W.  COOK.  Mkmiskrs  I.E.E. 


This  paper,  of  which  an  abstract  was  concluded  in  our  last 
issue,  was  read  and  discussed  in  London  on  January  11th. 

In  opening  the  discussion,  Sir  Alex.  Kennedy  said  the  paper 
threw  a  great  deal  of  light  on  what  many  of  them  would  have 
to  concern  themselves  with  in  1931.  Dealing  with  works 
in  existence,  much  the  most  important  question  was  what 
was  the  depreciated  value  of  plant  which  had  been  used  and 
had  to  be  sold.  Many  electricity  supply  undertakings  had  to 
be  sold  compulsorily  at  a  certain  date,  and  the  paper  was 
especially  useful  in  this  connection.  Depreciation  was  usually 
based  on  the  straight  line  or  one  of  the  other  methods  shown. 
and  he  doubted  whether  it  was  possible  to  prove  one  method 
better  than  another  provided  the  required  result  was  obtained. 
If  this  was  so,  he  did  not  suppose  the  system  would  be  altered. 
But  the  second  question  was  a  matter  of  moment,  and  he 
believed  the  correct  method  was  that  advocated  by  the 
authors.  The  only  previous  examples  of  purchase  had  been 
tramway  undertakings,  in  which  the  straight-line  method  had 
always  been  adopted,  and  the  paper  proved  how  unfair  this 
was  to  the  seller.  It  had  no  scientific  basis  whatever,  and, 
as  applied  to  purchase,  he  could  not  see  that  it  had  any 
justification.  The  authors'  tables  showed  that  successive  pur- 
chasers paid  much  less  by  it  than  by  the  sinking-fund 
method.  He  asked  what  the  authors  meant  by  "life"  of 
plant;  to  give  it  a  period  meant,  something  that  was  going 
to  be  used,  and  if  excessive  use  beyond  the  normal  occurred 
the  life  would  naturally  become  shorter,  and  this  affected  the 
depreciation  allowance  and  income-tax,  which  was  a  point  to 
be   looked  into  nowadays. 

Mr.  J.  S.  Highfield  said  it  was  impossible  to  deal  with  the 
whole  paper;  he  had  always  found  that  accountants  disliked 
the  slide  rule  and  logarithms,  as  they  didn"t  get  their  result  in 
halfpennies.  The  engineer  thought  of  the  plant,  while  the 
accountant  was  more  interested  in  the  efficiency  of  the 
sovereign.  The  object  of  any  business  was  to  benefit  the 
persons  whom  it  was  intended  to  supply,  then  to  earn  a 
profit.  Every  sound  engineering  business  applied  a  sinking 
fund  of  its  own  to  keep  up  the  efficiency  of  the  sovereign. 
The  money  was  invested  in  some  other  business  usually  in- 
volving engineering,  where  a  second  fund  was  provided  to 
meet  the  inadequacy  of  the  other.  Under  the  heading  of 
renewals,  he  would  class  (1)  day-to-day  repairs.  (2)  extraordin 
ary  repairs,  and  (3)  very  long  interval  repairs.  Improvement^ 
should  also  be  classified  under  three  headings:  (1)  Provision 
of  better  plant  to  improve  the  profit,  for  which  a  good  balance 
should  be  set  aside ;  (2)  a  sum  should  be  provided  to  enable 
larger  plant  to  take  the  place-  of  existing  old  plant — as  re- 
garded this,  it  might  be  noted  that  the  accountant  often 
objected  to  the  scrapping  of  old  plant  because  it  destroyed  an 
asset ;  and  (3)  competition  might  force  a  reduction  in  prices, 
to  meet  which  a  fund  should  be  accumulated  out  of  profits 
and  treated  as  an  insurance.  It  was  necessary  that  growth 
should  take  place,  and  fatal  to  stand  still;  extensions  had  to 
be  provided  for,  and  a  sound  cash  position  was  necessary,  the 
money  being  invested  outside  the  business  concerned.  So  far 
as  could  be  judged,  the  transfer  of  an  undertaking  inevitably 
meant  loss  to  both  parties  and  to  the  public. 

Mr.  J.  Swinburne  mentioned  having  experienced  some  diffi 
culty  in  grasping  the  relative  values  of  the  straight-line  and 
sinking-fund  methods  of  depreciation;  in  such  a  case  it  was  a 
good  plan  to  explain  the  case  to  others.  This  he  did.  taking 
a  hypothetical  case  with  a  view  to  showing  (if  we  understood 
him  aright)  that  there  was  no  real  difference,  if  due  credit 
was  given  for  interest  earned  by  the  renewals  fund,  which 
was  employed  elsewhere  in  the  business  in  the  straight-line 
method. 

Mr.  J.  E.  Kingsbury  said  the  importance  of  depreciation 
was  generally  recognised,  but  enterprises  were  suffering  from 
the  need  of  a  wider  knowledge  of  its  application.  He  asked 
why,  if  there  was  an  accurate  method  of  depreciating  assets, 
they  should  not  adopt  it? 

Mr.  E.  S.  Byng  asked  how  they  were  to  determine  physical 
lives  of  plant,  especially  in  the  case  of  new  types  of  plant.  Tiie 
division  of  the  depreciation  charge  under  two  headings  was 
interesting;  he  agreed  that  no  ordinary  crude  method  would 
enable  them  to  obtain  reliable  figures. 

Mr.  Lawrence  said  it  was  obvious  that  any  common-sense 
method  of  providing  sinking  fund  would  provide  some  return 
profit;  this  the  straight-line  method  failed  to  do. 

Mr.  W.  R.  Cooper  said  he  was  afraid  that  some  people 
after  reading  the  paper  would  be  inclined  to  run  on  too  hard 
and  fast  lines.  He  felt  that  so  many  factors  were  involved 
that  it  would  only  be  possible  to  obtain  an  accurate  estimate 
of  depreciation  by  some  form  of  valuation,  and  this  was  the 
opinion  of  leading  American  engineering  authorities. 

Mr.  E.  K.  Scott  thought  the  common-sense  man  would 
work  on  the  straight-line  plan,  because  it  was  so  easy.  In 
practice,  the  purchaser  wanted  a  curve  under  the  line,  and 
the  seller  wished  for  one  above  it,  and  mutual  adjustment 
left  them  near  the  straight  line.  He  suggested  that  interest 
might  well  be  invested  in  a  concern  which  was  closely  allied ;  in 
the  case  of  an  electricity  undertaking,  say,  in  a  colliery.   Many 
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useless   assets    were   preserved    by   accountants,    which  were 
actually  costing  money  to  keep. 

Mr.  Cook,  in  replying  briefly,  said  the  authors  regretted 
that  the  advocates  of  the  straight-line  method  had  not  put  in 
an  appearance;  he  disagreed  that  the  straight-line  system  was 
so  easy  to  figure  if,  say,  19  years  was  chosen  as  the  period  in- 
stead of  20.  It  was  not  quite  clear  what  was  meant  by  day- 
to-day  repairs,  and  he  thought  it  was  probably  better  to 
invest  the  sinking'  fund  in  the  business  itself,  rather  than 
outside. 


DiseussioN  at  Birmingham. 

The  paper  was  discussed  by  the  Birmingham  Local  Section 
•ou  Wednesday,  January  17th. 

Mr.  Henry  M.  Savers  said  that  it  might  seem  to  some  a 
little  strange  that  the  authors  had  put  together  the  return  on 
capital  and  depreciation  provision.  This  was,  however,  a 
correct  view.  The  plant  from  the  accountant's  standpoint 
was  a  debtor  to  the  proprietor  or  contributor  under  two 
heads.  The  first  was  that  of  return  on  capital,  i.e.,  profits, 
whether  dividends  or  interest ;  the  second  was  that  of  return 
•of  capital  in  such  measure  as  to  maintain  the  value  of  the 
undertaking  by  adequate  renewal,  or  reduction  of  capital 
liability.  There  was  some  difficulty  in  calculating  the  economic 
life  of  plant.  It  required  something  of  the  prophetic  instinct, 
aince  it  involved  an  estimate  or  forecast  of  future  develop- 
ments in  the  art.  The  sinking-fund  method  of  accumulating 
renewala  and  improvements  funds,  as  advocated  by  the 
authors,  was  undoubtedly  the  sound  and  equitable"  one,  and 
us*  the  one  which  he  had  always  adopted  in  calculations. 
The  proof  of  its  equity  as  between  successive  owners  (or  suc- 
cessive periods)  was  ingenious  and  convincing.  With  refer- 
ence to  the  distinction  between  maintenance  and  renewals, 
there  seemed  to  be  no  dividing  line  in  principle.  It  was, 
however,  convenient  as  equalising  charges  in  successive 
periods  to  draw  the  line  at  the  life  corresponding  to  the 
accounting  period,  whether  one  year  or  any  other  period  was 
adopted.  Then  renewals  of  any  portions  of  the  plant  having 
a  life  period  not  exceeding  the  accounting  period  were 
charged  as  maintenance,  while  those  of  longer  life  were  pro- 
vided for  from  the  renewal  fund.  This  avoided  anomalous 
differences  between  the  periodic  accounts,  which,  as  the 
authors  pointed  out,  were  objectionable  and,  possibly,  inequit- 
able. The  absence  of  the  word  "obsolescence"  from  the 
paper  was  an  additional  reason  for  thanking  the  authors. 

Mr.  T.  Plummer  said  the  paper  had  apparently  been  written 
to  show  the  superiority  and  greater  accuracy  of  the  sinking- 
fund  over  the  straight-line  method  of  computing  the  depre- 
ciation allowance  for  plant,  and  the  authors  had  made  out 
an  exceedingly  strong  case  for  the  employment  of  sinking 
fund  calculations  in  the  preparation  of  ordinary  commercial 
accounts.  Mr.  Gill  had,  however,  mentioned  in  his  intro- 
ductory remarks  that  the  paper  was  not  intended  to  relate 
to  the  accounts  prepared  by  municipalities  working  on  bor- 
rowed money,  and  possibly  the  same  applied  to  a  concern 
run  by  the  State,  such  as  the  telegraph  and  telephone  sys- 
tems. Anyhow,  for  the  purpose  of  "  considering  the  financial 
results  of  the  working  by  the  State  of  the  telephone  system 
of  the  country,"  the  Postmaster-General  appointed,  in  1913, 
a  strong  committee  of  accounting,  actuarial,  and  engineering 
experts,  and,  in  preparing  the  statement  of  accounts  for  pre- 
sentation to  Parliament,  they  assessed  "  depreciation  on  the 
basis  of  the  estimated  effective  life  of  the  plant."  The  method 
followed  was  on  the  straight-line  basis  of  equal'  annual  instal- 
ments on  an  equated  life  of  plant  of  20  years  (as  estimated 
by  the  Engineer-in-Chief  of  the  Post  Office),  due  regard  being 
paid  to  residual  values.  No  doubt  this  decision  was  arrived 
at,  as  against  the  sinking-fund  method,  to  conform  with  the 
usual  practice  of  annual  accounting  for  Government  Depart- 
ments, each  year's  votes  being  entirely  independent,  and  to 
fit  in  with  the  system  of  Parliamentary  control.  Referring  to 
the  "constant  maintenance  cost"  section  of  the  paper,  it 
was  not  his  experience  that  the  maintenance  cost  of  telegraph 
and  telephone  plant  was  constant  throughout  its  life.  In  the 
case  of  line  plant,  the  maintenance  cost  was  at  a  minimum 
for  the  first  few  years,  then,  as  time  went  on,  arms  required 
straightening  and  wedging;  wires  got  slack  and  had  to  be 
regulated;  insulators,  binders,  and  stays  got  loose,  and  had 
to  be  tightened  up,  all  this  having  no  connection  with  mere 
renewals  in  the  sense  of  plant  replacement.  Again,  a  switch- 
board multiple  gave  comparatively  little  trouble  when  new, 
but  when  it  approached  the  end  of  its  effective  life,  the  jacks 
got  worn,  and  further  troubles  arose  in  the  removal  of  faults 
in  a  large  multiple  field,  which  considerably  added  to  the 
maintenance  cost. 

Coun.  E.  C.  R.  Marks  said  the  authors  had  demonstrated 
the  advantages  of  (he  sinking-fund  method  of  providing  for 
depreciation  of  plant.  The  particular  method  adopted  was 
not,  however,  of  such  prime  importance  as  the  need  for 
makine  the  provision  adequate.  Engineers,  like  other  people, 
were  in  danger  of  overlooking  the  needs  of  to-morrow  in  their 
anxieties  for  to-day.  If  they  could  keep  the  concern  running 
now  they  were  apt  to  pay  too  little  attention  to  the  avoid- 
ance of  a  funeral  for  their  successors.  Engineers  were  well 
acquainted  with  the  principle  of  the  indestructibility  of 
energy  and  of  matter.  They  could  never  command  the  con- 
fidence of  those  who  financed  their  undertakings  unless  they 
recognised  the  theory  of  the  indestructibility  of  capital,  and 
made  due  provision  for   wasting  assets.     It  was  not   always 


easy  to  estimate  the  physical  life  of  a  plant.  It  was  always 
difficult  to  estimate  its  economic  life,  but  it  was  the  engi- 
neers' duty  to  do  it,  just  as  it  was  the  duty  of  the  medical 
adviser  of  an  insurance  company  to  estimate  the  life  of  an 
applicant  for  a  life  insurance  or  an  annuity  policy.  When  he 
had  done  so,  the  actuaries,  accountants,  and  the  like  would 
soon  fix  up  the  annual  premium  required.  That  was  not  the 
doctor's  job.  Neither  was  it  the  engineer's  job  to  settle  just 
how  the  money  set  aside  to  maintain  capital  intact  was  to  be 
dealt  with.  He  had  quite  enough  to  do  to  keep  his  own 
end  up. 

Mr.  F.  J.  Moffett  said,  in  the  section  headed  "  Constant 
Maintenance  Cost,"  it  was  stated  that  the  renewal  of  each 
part,  as  it  was  required,  in  turn,  was  provided  for  by  the 
fund  established  on  the  basis  of  the  equated  physical  life. 
It  was  therefore  clear  that  an  equated  life,  arranged  for  all 
the  plant,  provided  money  for  the  renewal  of  every  part.  He 
would  be  glad  to  know  whether  the  authors  proposed  that 
a  physical  life  should  be  fixed  for  every  component  part  of 
an  individual  machine,  and  that  from  these  separate  physica1 
lives,  an  equated  life  for  the  whole  machine  should  be 
airived  at  in  order  to  calculate  the  renewals  fund.  In  the 
case  of  a  d.c.  generator  this  would  mean  fixing  physical  lives 
for  each  item,  such  as  armature  core,  pole  pieces,  yoke,  arma- 
ture winding,  field  winding,  commutator,  shaft,  bearings,  and 
brushes.  If  this  system  were  adopted  in  the  case  of  every 
machine,  the  process  of  calculating  the  equated  life  for  each 
machine  would  be  somewhat  elaborate,  and  the  allocation  of 
the  proportion  of  the  renewal  fund  due  for  the  renewal  of 
each  part  as  it  failed  would  be  a  very  complicated  matter 
for  the  management  of  the  firm  or  their  accountants.  It 
appeared  to  him  that  a  much  simpler  and  more  satisfactory 
arrangement  would  be  that  the  renewal  of  all  parts,  such  as 
brushes,  bearings,  &c,  which  wear  out  in  a  relatively  short 
period,  should  be  charged  to  maintenance.  It  would  be  a 
comparatively  easyx  matter  to  estimate  the  annual  cost  of 
such  renewals  and  add  this  amount  to  the  ordinary  main- 
tenance cost. 

Dr.  C.  C.  Garrard  said  this  paper  brought  home  the  neces- 
sity in  modern  times  of  accurate  cost-keeping.  It  was  rather 
surprising-  to  find,  even  among  business  men,  a  very  vague 
idea  as  to  what  an  engineering  or  manufacturing  cost  was. 
It  was  very'  often  confounded  with  an  estimate,  and  was 
regarded  as  a  variable  quantity  which  could  be  altered  at 
will,  depending  upon  the  method  of  calculation  used.  This 
\iew  was,  however,  entirely  wrong.  The  cost  which  had 
Leon  incurred  in  making  a  certain  article,  or  in  carrying  out 
a  certain  operation,  was  a  fixed  and  unalterable  amount.  The 
cost  which  would  be  incurred  in  repeating  the  work  might 
well  be  different;  once  a  job,  however,  was  completed,  its 
cost  for  that  occasion  was  fixed:  It  might  be  difficult  to  find 
out  what  the  actual  cost  was,  but  the  value,  although  un- 
known, was  essentially  a  fixed  quantity.  All  proper  systems 
of  keeping  costs  aimed  at  arriving  as  nearly  as  possible  at 
the  correct  figure.  This  question  of  cost-keeping  was  as 
important  in  a  manufacturing  works  as  it  was  in  an  electric 
supply  station  or  telephone  system.  A  works  which  had  not 
a  proper  cost-keeping  system  as  a  basis  for  its  official  accounts 
was  in  the  same  position  as  that  of  a  retail  shopkeeper  who 
did  not  know  what  he  had  given  for  his  stock. 


Discussion  at  Edinburgh. 

The  paper  was  discussed  by  the  Scottish  Local  Section, 
at  Edinburgh,  on  January  16th. 

Mr.  F.  A.  Newington  (Edinburgh)  differed  from  the 
authors  in  their  definition  of  renewals.  Whether  they  took 
wear  and  tear  renewal  or  total  renewal,  it  seemed  to  him 
something  which  had  to  be  renewed  either  partially  or  wholly, 
and  to  talk  about  renewals  which  were  really  ordinary  items 
of  maintenance  was  not  right.  The  term  renewals  should 
be  reserved  for  the  larger  parts  only.  The  manner  in  which 
municipal  undertakings  had  to  pay  off  their  indebtedness  was 
laid  down  very  definitely  in  the  Electric  Lighting  Acts.  Thera 
was  nothing  about  renewal  or  depreciation  funds.  They  were 
allowed  to  provide  for  a  reserve  fund,  and  had  to  pay  off 
the  indebtedness  by  means  of  a  sinking1  fund  in  a  certain 
number  of  years,  the  interest  payable  being  gradually  reduced 
in  ratio  with  the  reduction  of  the  capital  originally  borrowed. 
He  had  hoped  that  the  authors  might  have  devised  some 
scheme  by  which,  instead  of  payments  decreasing  annually, 
as  many  of  them  did.  the  payments  should  be  less  in  the  early 
days  of  the  undertaking,  when  it  was  not  earning  full  revenue 

Bailie  M'Callum  (convener  of  the  Greenock  T.C.  Electricity 
Committee)  explained  that  he  disagreed  with  the  authors,  and 
also  his  Town  Chamberlain,  that  the  straight-line  method 
was  not  the  proper  system  for  computing  depreciation  on 
municipal  undertakings. 

Mr.  W.  W.  LaCkie  (Glasgow),  in  the  course  of  a  communi- 
cation, pointed  out  that  the  question  of  depreciation  and  its 
relation  to  sinking  fund  was  one  that  still  remained  undecided. 
Depreciation  of  value  was  met  by  a  sum  set  aside  for  sinking 
fund,  if  such  sum  was  properly  calculated  at  the  probable  lite 
of  the  plant.  That  was  what  Messrs.  Gill  and  Cook  called 
physical  life.  Decreased  efficiency  should  be  met  by  depre- 
ciation if  the  ordinary  maintenance  chargeable  to  revenue 
was  not  sufficient  to  keep  the  plant  in  its  first  state  of  effici- 
ency. Obsolescence  did  not  mean,  and  did  not  involve,  true 
depreciation,  but  it  was  quite  possible  that  a  spending  author- 
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it}'  owning  works  might  look  to  the  advantage  which  would 
be  gained  by  installing  new  plant,  and  so  getting  greater 
efficiency  than  could  be  obtained  from  antiquated  plant. 
Such  an  authority  would  annually  set  aside  a  sum  for  this 
purpose,  and  might  be  found  dispensing  with  old  plant  in 
favour  of  more  up-to-date  plant,  even  although  the  former 
might  not  have  reached  the  end  of  its  useful  life.  It  was  not 
legal  to  create  a  deficit  by  setting  aside  a  sum  either  in  the 
name  of  depreciation  or  as  a  reserve  fund.  Only  such  sums 
'as  were  profit  were  available  for  this  purpose.  The  Court 
of  Session  in  1880  held  that  the  deduction  for  wear  and  tear 
to  be  made  under  the  Customs  and  Inland  Revenue  Act,  1878, 
was  a  deduction  for  diminished  value  as  a  means  of  earning 
income,  and  not  as  an  available  asset,  and  that  inasmuch  as 
the  plant  in  question  was  undiminished  in  value  for  the  pur- 
pose of  earning  income,  no  deduction  from  income-tax  charge 
could  be  made  beyond  repairs  already  allowed  for.  He  con- 
sidered that  there  was  really  no  principle  involved  in  com- 
puting the  depreciation  of  plant.  The  examples  worked  out 
in  the  paper  were  based  on  a  19  years'  life,  and  he  gave  the 
following  experience  of  what  had  happened  in  the  principal 
power  station  in  Glasgow  recently.  Ten  years  ago  a  1,500-kw. 
generator  and  condensing  plant  were  bought  for  £16,000. 
Depreciation  had  been  written  off  this  plant  only,  and  t 
now  stood  in  the  books  at  £7,000,  i.e.,  they  had  written  off 
£9,000  in  10  years.  It  was  proposed  to  scrap  this  plant,  and 
put  down  in  its  place  a  6.000-kw.  turbo-alternator  costing 
£ 28,000.  The  new  plant  would  save  them  £ 20,000  per  annum 
in  coal,  and  would  pay  for  itself  in  18  months,  or  the  propor- 
tion of  the  6,000-kw.  set  that  the  1,500-kw.  set  represented 
would  be  paid  in  a  year.  So  long  as  the  plant  was  kept  in 
first-rate  condition  out  of  revenue,  and  one  was  prepared  to 
write  off  the  difference  between  what  the  plant  stood  at  in 
the  books  and  what  it  would  fetch  if  sold,  the  rate  of  depre- 
ciation might  be  so  small  as  to  be  met  by  sinking  fund.  He 
argued  that  no  fixed  rate  of  depreciation  should  be  agreed 
upon  over  a  period  of  20  years  in  an  engineering  works.  One 
might  have  a  very  slack  year,  when  the  plant  was  only  used 
for,  say,  the  equivalent  of  2.000  hours  per  annum,  and  in  a 
subsequent  year  the  same  plant  might  be  run  for  6,000  hours 
per  annum.  The  rate  of  depreciation  would  be  quite  dif- 
ferent. In  the  early  days  of  electricity  supply  for  lighting 
purposes,  they  thought  that  a  depreciation  of  5  per  cent,  was 
liberal;  but  to-day,  with  new  plant  which  was  run  practically 
continuously,  a  depreciation  of  10  per  cent,  was  required. 

Mr.  R.  B.  M'Call  (Treasurer.  Glasgow  T.C.  Electricity 
Department)  could  not  assent  to  the  statement  of  the  authors 
that  a  general  agreement  on  this  subject  was  possible,  and 
did  not  believe  that  the  straioht-line  method  condemned  by 
the  authors  was  so  inequitable  as  alleged.  Neither  did  he 
agree  with  the  statement  that  the  matter  was  largely  one  of 
fact.  While  it  was  true  that  depreciation  of  plant  was  a  fact, 
the  period  of  years  in  which  total  loss  would  occur  was  un- 
known, and  therein  lay  the  first  difficulty  in  coming  to  an 
ordinary  agreement.  Depreciation  was  a  premium  of  in- 
surance, and  all  prudent  people  could  do  was  to  make  a 
reasonable  provision  for  the  inevitable,  but  undateable, 
casualty  by  setting  aside  annually  or  otherwise  a  sum  towards 
the  probable  date  when  the  plant  would  be  done,  and  new 
plant  would  have  to  be  provided.  He  gave  instances  where 
plant  had  existed  for  80  years,  much  beyond  its  estimated 
life;  and  also  a  case  of  a  patent  which,  while  quite  good  at 
th.;  time,  was  superseded  almost  immedia'tely  by  a  cheaper 
method  of  producing  the  article  which  was  the  subject  of  the 
patent.  He  thought  the  authors  had  wrongly  obtruded  cer- 
tain factors  into  the  question,  such  as  the  annual  return  of 
plant  and  maintenance,  neither  of  which  had  to  do  with 
the  question.  If  these  were  eliminated  the  subject  became 
much  simplified,  and  on  the  assumption  that  an  annual  in- 
stalment should  be  put  aside  for  renewal  of  plant,  all  that 
remained  was — should  this  sum  be  on  the  straicht-line  method 
or  on  the  annuity  or  sinking-fund  method?  He  came  to  the 
conclusion  that  the  straight-line  method  was  as  beneficial  to 
the  undertaking  on  the  whole  as  any  other  method,  because  it 
called  for  an  equal  sum  each  year  (not  a  decreasing  sum,  as 
alleged  by  the  authors),  and  that  being  so,  it  w-as  just  as 
equitable  as  the  sinking-fund  method,  which  required  more 
book-keeping,  or  the  annuity  method,  which  required  a  cer- 
tain amount  of  actuarial  calculation.  He  challenged  the 
authors'  tables  as  being  based  on  a  wrong  hypothesis,  and 
that,  therefore,  the  conclusions  come  to  were  wrong.  He 
thought  there  was  no  difficulty  either  in  the  cases  where 
there  were  three  units  of  plant  each  of  the  same  value,  but 
ail  different  lives,  nor  where  the  items  were  of  different 
values;  it  was  only  a  matter  of  simple  calculation.  Where 
the  physical  and  economical  life  (obsolescence)  entered  into 
the  calculation,  the  economic  life,  being  the  shorter  of  the 
two,  must  be  the  life  on  which  calculations  for  depreciation 
should  be  founded,  and  that  it  was  not  possible  to  give  an 
equation  for  the  physical  life  and  the  economic  life  of  the 
same  unit  of  plant,  although  it  was  ouite  possible  to  equate 
the  physical  life  of  one  class  of  plant  and  the  economic 
life  of  another  class.  As  to  depreciation  reserves  invested 
in  the  business,  he  held  that  the  result  to  the  under- 
taking was  the  same  whether  they  borrowed  £100  and  con- 
tinued to  pay  interest  on  it  while  receiving  interest  on  £5  of 
a  depreciation  fund  set  aside,  or  rep^ved  the  loan  to  the 
extent  of  .£5.  and  payed  interest  on  £95.  In  both  cases  the 
interest  was  paid  on  a  net  sum  of  £95. 
Mr.  Gill  briefly  replied. 


INDUSTRIAL     RESEARCH. 


At  a  meeting  of  the  Newcastle-on-Tynb  Local  Section  of  the 
Institution  of  Electrical  Engineers,  on  January  22nd,  Mr. 
A.  P.  M.   Fleming  delivered  an  address  on  "  Industrial   Re- 
search, with  special  reference   to  American  Research   Activi- 
ties."    Mr.    Fleming    said    that   during    the   past  two  years 
most  of  the  industries  of  the  country  had  been  put  on  a  war 
footing,  sooner  or  later,  and  soon,  it  was  hoped,  a  readjust- 
ment would  have  to  be  made  to  put  them  on  a  peace  footing. 
Ihat   readjustment  involved   a  number  of  serious   problems.  • 
and    amongst    them   would  be  the    re-arrangement  of  every 
n  anufacturing  facility  on  the   most  efficient  and   productive 
lines.     This  would  be  necessary,  in  the  first  place,  to  make 
up  for  some  of  the  wealth  depleted  by  the  war,  and  also  it 
was  necessary  to  carry  out  reforms  that  were  needed  before 
the  war,  and  which  would  be  still  more  urgently  needed  after 
the  war   in  order  to  place   them   in  a  position   to   compete 
favourably   in   international   markets.     The   two   great  assets 
they  had  to  draw  upon  were  the  natural  and  mineral  wealth 
of   the  country,  and   the   vast   store  of  mental   and  physical 
capacity   of  the    community.     Education  and   research   wer* 
the  two  channels  by  which  that  treasury  might  be  tapped. 
Broadly  speaking,  research  meant  nothing  but  the  acquisition 
and  application  of  new  knowledge,   and  it  was  indisputable 
that    industrial    progress    depended    on    the   acquisition    and 
application  of  new  knowledge.    In  engineering,  more  than  in 
most  industries,  the  importance  of  research  was  paramount: 
especially  was  that  the  case  with  electrical  engineering,  the 
progress  of  which  from  the  time  of  the  birth  of  the  dynamo 
had   been   dependent  entirely   on   scientific  investigation  and 
application.      For    instance,   he   mentioned    that   the   present 
state  of  electrical    illumination   and   wireless   communication 
had  been  the  result  of  the  solution  of  far-reaching  problems 
in   physics.     While    in    engineering    they,  acknowledged   the 
importance  of  research,  and   engineers  appreciated  the  need 
of  research,  it  did  not,  he  thought,  so  appeal  to  the  whole 
community,  and   yet  the  whole   community  was  affected   by 
research.     Thus,   to  the  manufacturer  it  w-as  of  the   utmost 
importance.     Perhaps  its   greatest  field  for  usefulness  lay  is 
the   development  of   new   and  improved  materials.     Another 
in.portant  field  was  the  development  of  processes  for  cheapen 
ing  production.     An   important  phase  was  that  of  researches 
leading  to  the  development  of  entirely  new  products,  in  which 
priority  of  manufacture  could  be  secured  and  maintained.    In 
the   past  we   had  sometimes  achieved  this  priority,  but  had 
not  retained  it.    The  importance  of  securing  and  maintaining 
priority  need  not  be  enlarged  upon,  and  in  this  connection  >t 
might  be  noted  that  we  had  far  too  restricted  a  vision  as  to 
the  possible  creation  of  markets,   and   confined  our  attention 
to  markets  that  already  existed.    To  the  worker,  too,  research 
was  of   considerable  importance,   and   he   suggested   that  re- 
search might  be  used  as  a  sort  of  industrial  flywheel  in  those 
changes  from  good  to  bad  trade.   To  the  financier  research  was 
of  importance,  inasmuch  as  it  opened  to  him  new  fields  for  the 
profitable  employment   of  capital.       In    consideration   of  the 
educationist's  point  of  view,  the  latter  was  interested  in  re- 
search  work,  for  it  would  involve  increasing  demands  upon 
him  for  the  training  of  men  for  all  classes  of  work.    Referring 
to  international  research,   the  speaker  said  that  prior  to  the 
war   great  strides  had  been  made  in    Germany   in    research 
work,  and  it  was  likely  that  considerable  progress  had  been 
made  during   the   war;    and  it  was  well  to  remember   that. 
whatever  financial  burden  might  be  placed  on  Germany  after 
the  war,  she  would  still  retain  her  organising,  scientific,  and 
ipdustrial  capacity.     In   the  Far  East  the  Japanese  Imperial 
Treasury  had  devoted  considerable  sums  recently  to  research, 
and  some  industrial  competition  might  be  expected  from  this 
quarter  when  the  cheap  labour  and  industrial  aptitude  were 
taken  into  account.     In  the  United  States  much  progress  had 
been  made  in  research  in  recent  years.    The  prosperity  of  that 
country    resulting   from   the  war  had  still    further   enhanced 
her   capacity   in    this  direction,    and,   despite  some  handicap 
fiom   abnormally  inflated  wages,    America    would  be  a  most 
important  competitor  for  the  world's  markets.     The  lecturer 
then  showed  a  number  of  highly  interesting  slides  illustrative 
ol  the  importance  that  was  attached  to  research  work  in  the 
States.     In    conclusion,  he  sail  that   in    the   organisation  of 
British    industrial    research,  consideration  must  be   given   to 
the  character  of  our  markets,  and  where  international  markets 
had  to  be  considered,  it  was  essential  that  research  facilities 
should   be  organised  for  the   benefit  of  the   whole  industry. 
Whatever  national  plans  might  be  developed  in  this  country, 
it  was  desirable  that   they  should   include   provision    for  co- 
operation with  research  activities  in  other  parts  of  the  Empire, 
so  that  by  this  means  we  might  present  a  united  scientific 
front  to  the  world    in    support   of   our    industries,    not   less 
formidable,  and  not  less  effective  than  that  shown  in  military 
matters  during  the  present  conflict. 

The  Chmrman  (Mr.  H.  W.  Clothier)  said  he  thought,  in 
view  of  what  America  had  done  in  research,  we  were  fortu- 
nate in  being  able  to  produce  things,  and  good  things,  in 
this  country,  although  we  had  not  had  any  of  the  organised 
research   work  such  as  Mr.   Fleming  had  mentioned. 

Mr.  F.  O.  Hunt  said  he  thoucht  it  spoke  well  for  the  brain- 
power of  our  people  that  we  had  been  able  to  hold  up  our 
heads,  and  he  thought  that  the  individual  tendency  of  the 
British  was  one  of  our  great  assets,  one  which,  in  our  efforts 
to  organise,  we  ought  to  look  carefully  after  that  it  should 
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not  be  sacrificed.  He  referred  to  the  magnitude  of  the  re- 
search schemes  in  the  States,  and  said  that  working  it  out 
very  roughly,  it  came  to  something  like  ,£1,000  per  man  per 
year  for  upkeep.  That  was  a  kind  of  figure  that  rather 
staggered  the  imagination  of  those  who  knew  how  research 
work  was  treated  in  this  country.  The  hostility  of  the  workers 
to  inventions  was  a  matter  of  history,  too,  and  he  thought 
there  was  a  great  opportunity,  if  only  we  had  an  elementary 
education  system  worthy  the  name,  of  broadening  the  views 
of  the  people  in  this  matter.  As  to  the  financial  element,  he 
did  not  think  that  financiers  recognised  the  possibilities  of 
research  work  at  all.  One  thing  that  had  struck  him  very 
much  was  the  apparent  willingness  of  the  authorities  in  the 
States  to  impart  knowledge.  Here  it  was  well  known  how 
jealous  firms  were  of  their  secrets.  The  fault  of  many  manu- 
facturers here  was  that  they  did  not  take  a  long  enough  view. 

Mr.  Turnbull  referred  to  the  manufacture  of  tungsten 
lamps,  and  said  that  the  Germans  when  they  introduced  them 
declared  that  no  one  should  know  the  secret  of  their  make, 
but,  by  our  patent  laws,  they  had  been  compelled  to  establish 
a  factory  here  before  they  could  get  a  patent. 

Mr.  A.  P.  Pyne  also  referred  to  the  German  side  of  the 
question,  and  said  they  must  not  overlook  the  fact  that  a 
great  amount  of  research  work  had  been  done  in  that  country, 
quite  equal  to  that  carried  on  in  America. 

Dr.  Thornton  suggested  that  something  of  the  British  posi- 
tion was,  perhaps,  due  to  a  want  of  encouragement  of  re- 
search work,  and  he  contrasted  the  position  here  with  that 
in  the  States.  An  illustration  he  mentioned  was  that  at  Arm- 
strong College,  there  was  this  year  a  grant  to  his  department 
for  apparatus,  including  repairs  and  new  instruments  for  re- 
search, of  £18  per  annum.  We  had  managed  well  enough 
for  100  years,  but  these  magnificent  research  endowments  in 
America  were  only  15  years  old,  and  we  could  not  hope  to 
hold  our  own  in  the  world's  markets  in  the  future  unless  our 
leaders  of  industry  realised  the  extremely  efficient  competi- 
tion now  being  oiganised. 

Mr.  Fleming,  replying  to  the  discussion,  said  that  while  he 
admitted  the  great  value  of  the  individuality  of  the  British, 
they  must  realise  that  research  work  to  be  really  effective 
could  befit  be  carried  out  on  a  large  scale,  and  as  individual 
works  were  not  yet  able  to  bear  the  cost  of  a  big-scale  under 
taking,  he  thought  it  was  necessary  to  modify  their  views, 
and  adopt  some  change  that  would  secure  the  benefits  of  co- 
operation, and  minimise  in  every  way  the  loss  of  individuality. 
He  admitted  that  the  capitalist  had  much  to  learn,  for  he  did 
not  realise  the  importance  of  the  work  in  question. 


THE    WORK     OF     THE     B.E.A.M.A. 


[The  Annual  Report.] 


The  report  of  the  Council  of  the  British  Electrical  and  Allied 
Manufacturers'  Association  for  the  year  1916  has  just  been 
issued. 

After  referring  to  the  anxiety  of  the  electrical  and  allied 
industries  to  place  their  best  service  at  the  disposal  of  the 
Empire  in  supporting  its  determination  to  see  the  way 
through  to  victory,  the  Council  states  that  a  present  anxiety 
is  in  regard  to  the  export  trade,  the  development  of  which 
has  been  considerably  hampered  by  abnormal  manufacturing 
conditions  created  by  the  necessities  of  war. 

Practically  all  the  works  of  members  are  "  controlled,"  i.e., 
engaged  mainly  or  exclusively  on  the  manufacture  of  muni- 
tions of  war;  and  it  has  not  been  possible  to  supply  the 
demands  of  established  overseas  trade  connections,  a  con- 
siderable volume  of  trade  in  our  Overseas  Dominions  as  well 
as  in  neutral  markets  being  diverted  into  the  hands  of  Ameri- 
can, Japanese,  and  other  competing  manufacturers.  It  is 
believed  this  lost  ground  will  be  speedily  regained  when 
British  manufacturers  are  again  in  a  position  to  re-enter  it, 
and  the  Empire's  purchasers  realise  what  home  producers 
have  sacrificed  in  the  common  cause. 

Meanwhile,  the  Overseas  Committee  of  the  Council  in  India, 
South  Africa,  and  Australia  continue  to  use  every  endeavour 
to  foster  in  their  respective  territories  those  co-operative  prin- 
ciples which  have  been  beneficial  at  home.  The  Australia 
Overseas  Committee  has  been  successful  not  only  in  drawing 
up  general  conditions  of  contract  for  electrical  and  engineer- 
ing work,  but  in  obtaining  for  them  the  official  approval  of 
the  Electrical  Association  of  Australia.  As  that  Association 
comprises  in  its  membership  many  of  the  important  buying 
engineers  in  the  Commonwealth,  including  the  engineers  of 
Government  departments  and  municipalities,  there  is  little 
doubt  that  the  conditions  will  in  time  become  the  recognised 
standard  for  all  public  contracts.  They  have  already  been  ' 
adopted  by  several  important  public  bodies. 

Progress  is  being  made  in  the  same  direction  in  India  and 
South  Africa. 

An  energetic  Overseas  Committee,  recently  formed  in 
Buenos  Aires  (Argentina),  keeps  in  touch  with  representatives 
in  Rio  de  Janeiro  (Brazil),  where,  it  is  hoped,  a  separate 
Committee  may   soon  be  formed. 

A  small  Committee  has  also  just  been  formed  in  Moscow 
(Russia),  from  which  useful  work  is  anticipated.    The  experi- 


ence gained  with  the  Overseas  Committees  has  shown  the 
desirability  of  broadening  the  basis  of  their  constitution,  and 
steps  are  being  taken  to  enlarge  their  scope  and  to  make  it 
possible  to  establish  committees  in  other  countries.  In  addi- 
tion, useful  reports  have  been  received  (and  circulated  to 
members)  from  correspondents  in  Rio  de  Janeiro  (Brazil), 
Rosario  (Argentina),  China,  France,  various  part6  of  Aus- 
tralia  and  South   Africa,  &c. 

The  Council  has  decided  to  publish  special  editions  of  the 
Journal  in  the  Russian,  Spanish,  and  Portuguese  languages, 
provided  adequate  advertising  support  is  received  from  mem- 
bers. It  is  believed  that  these  issues  will  be  of  great  assist- 
ance in  promoting  the  interest  of  members  in  Continental 
and  South  American  markets. 

The  Council  has  issued  in  handy  form  a  set  of  British  ex- 
port standardisation  rules  for  electrical  machinery  and  trans- 
formers (excluding  traction  motors).  The  text  of  these  has 
been  settled  as  far  as  possible  in  accordance  with  present 
international  standards  and  after  agreement  with  the.  sections 
of  the  Association  mainly  interested.  It  is  believed  that  these 
rules  will,  if  energetically  circulated,  tend  to  displace  those 
issued  by  other  countries  for  use  abroad.  Translations  into 
French,  Spanish,  Italian,  Russian,  and  Portuguese  will  shortly 
be  available.  Members  can  obtain  from  the  Secretary,  at  a 
nominal  charge,  editions  in  English  or  any  of  these  lan- 
guages bearing  their  own  imprint,  for  circulation  to  their 
foreign  agent  and  customers. 

The.  Association  is  frequently  'approached  by  various  Gov- 
ernment Departments  for  information.  Members  of  the 
Council  have  discussed  with  the  Foreign  Trade  Department 
matters  surrounding  overseas  trade,  and  the  latter  depart- 
ment from  time  to  time  furnishes  advance  information  of  use 
to  members  which  is  duly  circulated. 

Under  direction*  of  the  Association's  Trade  Committee, 
formed  at  the  end  of  1915,  propaganda  work  was  undertaken 
with  the  object  of  impressing  on  public  opinion  at  home  the 
indispensability  of  a  powerful  and  prosperous  engineering  in- 
dustry, both  in  war  and  peace. 

It  may  fairly  be  claimed  that  if  there  is  by  this  time  general 
enlightenment  on  this  question,  the  work  of  the  Trade  Com- 
mittee had  some  useful  share  in  arousing  public  interest,  and 
the  points  which  it  endeavoured  to  bring  out  with  prominence 
are  to-day  widely  understood  and  appreciated. 

On  behalf  of  the  Committee,  Mr.  T.  C.  Elder  delivered  lec- 
tures before  large  audiences  in  Birmingham,  Manchester, 
Glasgow,  Newcastle,  Liverpool,  and  Nottingham,  and 
organised  a  successful  meeting  at  the  Mansion  House. 

At  the  same  time  a  large  number  of  pictorial  leaflets  and 
reprinted  reports  of  the  meetings  has  been  distributed,  the 
total  publicity  effect  of  which  cannot  be  precisely  estimated. 
The  Committee  has,  however,  reason  to  believe  that  the  mis- 
sion thus  undertaken  by  the  electrical  and  allied  industries 
has  been  warmly  approved  by  other  branches  of  engineering. 
The  expenses  of  the  propaganda  work  were  met  by  sectional 
contributions. 

The  Council  appointed  certain  of  its  members  to  appear 
and  give  evidence  before  the  Committee  appointed  by  the 
Board  of  Trade  "to  consider  the  position  of  the  electrical 
trades  after  the  war,  with  special  relation  to  international 
compatition."   Evidence  was  given  on  the  following  subjects: 

(1)  Restrictions  of  imports  by   a   scientifically-devised  tariff; 

(2)  the  spending  of  public  money,  raised  on  the  security  of 
rates  and  taxes,  in  the  interests  of  British  industry;  (3)  rail- 
way and  shipping  handicaps  on  British  industry;  (4)  the  need 
for  a  ministry  of  commerce  and  industry ;  (5)  education  in 
its  relation  to  industry ;  (6)  the  need  for  standardisation,  and 
the  co-operation  of  Government  departments  with  British 
manufacturers  in  this  connection ;  (7)  the  abolition  of  legis- 
lative handicaps  on  the  electrical  and  allied  industries;  (8)  the 
need  for  the  co-operation  of  finance  and  industry;  and  (9) 
amendments  in  the  laws  relating  to  patents,  trade  marks,  &c. 
The  evidence  presented  was  well .  received,  and  the  Associa- 
tion's witnesses  were  complimented  by  the  Committee  on  its 
exhaustive  character.  It  is  understood  that  those  specific 
recommendations  to  which  the  Association  attach  the  greatest 
importance  are  likely  to  be  adopted  by  the  Committee  and 
warmly  commended  to  the  Government. 

The  shortage  of  ships  has  necessitated  the  prohibition  of 
many  imports,  and  the  prohibiting  regulations  fell  heavily  for 
a  time  on  the  electrical  industry  among  others.  Representa- 
tions made  by  the  Council  to  the  proper  department,  show- 
ing that  the  import  of  certain  insulating  materials  was  an 
urgent,  if  temporary,  necessity,  resulted  in  the  Association 
being  granted  a  licence  to  import,  for  the  benefit  of  the 
industry  at  large,  those  materials  for  which  there  was  urgent 
need. 

The  Turbine  Section  of  the  Association  has  resolved  to 
establish,  at  various  university  industrial  centres  throughout 
the  kingdom,  scholarships  for  the  promotion  of  the  practical 
study  of  steam  problems,  especially  as  related  to  turbine 
work.  Similar  endowments  of  scholarship  in  other  branches 
of  industry  are  now.  or  will  shortly  be,  under  consideration. 

The  Association's  General  Committee  for  Research,  created 
at  the  invitation  of  the  Privy  Council  Advisory  Committee, 
has  established  working  Sub-Committees  to  deal  with  the 
improvement  of  insul.iting  materials,  the  corrosion  of  con- 
denser tubes,  special  waterproof  insulation  for  machines, 
magnet  steel,  problems  of  switching  and  arcing,  turbine 
blading;  and  certain  applications  for  grants  in-aid  of  research 
have   already   been   lodged,  while  others  are   in  preparation. 
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Meanwhile,  the  preliminary  investigations,  aimed  at  ascer- 
taining the  most  urgent  snhjeet  matters  for  further  work,  are 
being  conducted. 

It  was  hoped  that  certain  researches  could  have  been  con- 
ducted jointly  with  the  Institution  of  Electrical  Engineers, 
but  this  has  not  so  far  been  found  practicable. 

{To  be  concluded.) 


A     COMMITTEE     OF     PROVINCIAL     ELECTRIC 
SUPPLY     COMPANIES. 


A  new  Committee  has  been  formed,  which  will  be  known  as 
the  Provincial  Electric  Supply  Committee  of  Great  Britain, 
with  the  principal  object  of  providing  a  central  and  repre- 
sentative body  to  afford  a  ready  means  of  co-operation  in 
protecting  and  furthering  the  financial,  commercial,  and  legis- 
lative interests  of  provincial  electric  supply  companies  work- 
ing under  provisional  orders.  The  following  are  members  of 
the  Executive  Committee,  the  Committee  being  limited  to 
directors  only  :  — 

H.  B.  Henwick  (chairman),  Bournemouth  and  Poole  Elec- 
tricity Supply  Co.,  Ltd.,  and  other  provincial  companies. 

Sir  J.  S.  Harmood  Banner,  M.P.,  Midland  Electric  Cor- 
poration for  Power  Distribution,  Ltd. 

F.  E.  Gripper,  Edinundson's  Electricity  Corporation,  Ltd. 

G.  W.  Spencer  Hawes,  Reading  Electric  Supply  Co.,  Ltd., 
and  other  provincial  companies. 

J.  Atkinson  Hosker,  County  of  Dorset  Electric  Supply  Co., 
Ltd.,  and  other  provincial  companies. 

W.  L.  Madgen.  British  Electrical  Federation,  Ltd. 

Sir  Henry  C.  Mance,  Oxford  Electric  Co.,  Ltd. 

R.  P.  Sloan,  Newcastle-upon-Tyne  Electric  Supply  Co.,  Ltd. 

J.  G.  B.  Stone,  Electric  Supply  Corporation,  Ltd. 

J.  C.   Wigham,   Urban  Electric  Supply  Co.,  Ltd. 

The  Committee  proposes  to  direct  particular  attention  to 
the  following  matters:  — 

1.  To  organise  and  arrange  for  united  action  in  protecting 
common  interests  as  and  when  occasion  arises,  and  such 
united  action  is  necessary  and  desirable. 

2.  To  afford  the  readiest  means  for  considering  such  ques- 
tions as  rating,  income-tax,  assessments,  excess  profits  tax, 
emergency  and  other  legislation,  rates  for  supply,  fiscal  and 
other  matters  generally  affecting  the  companies'  interests. 

3.  To  prepare,  collect,  and  distribute  amongst  the  members 
statistics  or  other  information  of  common  interest,  and  to 
print  and  issue  other  literary  matters  for  the  use  of  members 
desiring  to  avail  themselves  of  the  facilities  offered. 

4.  To  afford  facilities  for  intercourse  between  the.  directors 
of  the  companies  represented  on  the  Committee  with  a  view 
to  the  consideration  of  any  questions  affecting  the  common 
interests. 

5.  To  watch  over  the  interests  of  the  companies,  and  take 
any  steps  expedient  with  a  view  to  correcting  mis-statements 
that  may  appear  in  the  public  Press. 

6.  To  assist  in  the  compilation  of  official  statistics  and  in- 
formation on  a  uniform  basis,  where  such  is  desirable,  and 
to  the  benefit  of  the  companies. 

7.  To  appoint,  sub-committees  to  deal  with  any  special  mat- 
ters arising,  and  generally  to  initiate,  organise,  and  carry  out 
any  work  having  for  its  object  the  protection  or  furtherance  of 
the  interests  of  the  companies. 

As  our  leaders  are  aware,  the  municipal  electric  supply 
undertakings,  both  in  London  and  the  provinces,  already 
have  their  Associations,  while  the  electric  supply  companies 
in  London  are  also  similarly  represented  by  a  committee,  as 
are  likewise  the  power  companies  of  the  country.  By  means 
of  this  new  Committee  the  electric  supply  companies  in  the 
provinces,  who  up  to  the  present  have  had  no  representative 
organisation,  will  be  provided  for.  That  there  is  need  for 
some  such  organisation  will  he  obvious  when  it  is  borne  in 
mind  that  many  of  the  provincial  companies  are  small,  and 
have  neither  money  for  organisation  nor  facilities  for  taking 
the  proper  steps  to  further  or  protect  their  interests  on  any 
broad  legislative  or  fiscal  lines,  and  they  are  scattered  about 
in  all  parts  of  the  United  Kingdom.  They  will  now  have  the 
means  for  co-operating  through  a  central  representative  body. 
It  is  appropriate,  in  this  connection,  to  recall  the  successful 
co-operation  of  the  provincial  companies  in  regard  to  excess 
profits. 

Mr.  H.  B.  Renwick  organised  the  appeal  on  behalf  of  the 
industry,  and,  in  view  of  the  general  feeling  expressed  that 
a  representative  organisation  should  be  formed  at  once,  he  took 
the  matter  up  with  a  view  to  the  formation  of  a  permanent 
central  body.     The  outcome  is  this  new  Committee. 

Such  an  organisation  should  be  of  benefit  to  the  small 
isolated  companies.  It  will  be  useful  to  deal  with  new  prob- 
lems which  may  arise  in  times  like  the  present,  and  to  watch 
over  the  interests  of  the  electric  supply  companies  if  they  are 
affected  by  further  Finance  Acts  or  similar  legislation.  We 
understand  that  the  main  objects  of  the  Committee  will  relate 
to  financial,  commercial,  and  legislature  work,  and  the  execu- 
tive committee  have  been  appointed  for  their  experience  and 
ability  in  this  direction. 


NEW     PATENTS     APPLIED      FOR,      1917. 

(NOT    YET     PUBLISHED). 

Published    expressly    for   this    journal    bv    Messrs.    W.    P.    Thompson    4   Co 
Electrical     Patent    Agents,    283,    High     Holborn,    London,    W.C.,     and    at 

Liverpool    and    Bradford. 

713.  "  Electric  lamps  for  motor  vehicles,  &c."  C.  F.  L.  King.  Jaauarv 
15th. 

720.  "  Electric   illuminated    rudder  indicator."      J.    Carson.      Japuary    ISth. 

732.  "  Galvanic    batteries."      E.    A.    Ashcroft.      January    15th. 

740.  "  Automatic  telephone  systems."  B.  B.  Johnson  &  Riui  Automatic 
Telephone   Co.     January  loth. 

749.  "  Phase  transformation  of  electric  currents,  and  transformers  there- 
for."    British  Electric  Transformer  Co.  &  R.  Crosbie-Hill.     January  15th. 

752.  "  Electro-m3gnetic  signalling  apparatus."  G.  Henderson.  January 
15th.      (U.S.A.)     January    13th,    1916. 

767.  "  FJectricallv-illuminated  indicators  for  personal  wear."  C  Hartley. 
January  16th. 


Jaouary 


788.     "  Carbon   holders  of  electric   arc  lamps."     W.    L.    Hump 
16th. 
802.     "  Cord-grips    for   lamp    wires."      C     G.    M.    Bennett.     January   16th. 

807.  "  Lamps  or  lanterns  for  light  projectors,  such  as  searchlights,  bead- 
lights,  &c."  H.  Scholev  (Soc.  Anon,  des  Phares  et  Lanternes  Tub.).  Jaauarv 
16th. 

819.  "  Dynamo-electric  machines."  F.  P.  Fletcher  &  H.  F.  Joel.  Janu- 
ary 16th. 

851.  "  Semi-automatic  telephone  exchange  systems."  Western  Electric 
Co     (Western    Electric  Co.,    U.S.A.).     January    17th. 

860.     "  Electric    batteries."     H.    D.    Henry.     January    17th. 

892.     "  Electro-medical    apparatus."     E.    E.   Greville.      January    18th. 

894.  "  Windings  of  electric  motors  and  generators."  J.  S.  Highfjelo. 
January  18th. 

910.  "  Electrical  keyboard  transmitting  apparatus  and  electrical  signalling 
or   advertising    systems."     H.   K.    Harris.     January    18th. 

930.  "  Auxiliary  apparatus  for  telephones."  F.  C.  C.  V.  Naese*  k  N.  A. 
J.    Lilliesdahl-Petbrsen.      January  18th.      (Denmark,  January  20th,    1916.) 

931.  "  Electric  couplings,  and  cases  therefor."  N'.  J.  Austin  A  6.  E. 
Taylor.      January  18th. 

934,  935.  "  Electro-deposition  of  copper."  S.  O.  CowperColM.  Janoary 
18th. 

936.  "  Process  for  production  of  copper  tubes."  S.  O.  Cowfwi-Coles. 
January  18th. 

937.  "  Recovery  of  copper  from  weak  copper  sulphate  solnrk>B."  S.  O. 
Cow  per-Coles.      January    18th. 

943.     "  Electric  motor   control."     A.    G.  Cooke.     January    18th. 
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In  the  course  of  an  interesting,  if  somewhat  specu- 
lative, address  by  Prof.  Arnold  Lupton  to  the  Soutii 
Wales  Institute  of  Engineers,  last  year,  the  author 
estimated  that,  despite  the  enormous  output  of  coil 
from  the  mines  of  the  United  Kingdom  during  the 
past  century,  we  still  possess  no  less  than  97  per 
cent,  of  our  original  endow-ment,  and  that  even 
•after  making  due  allowance  for  an  increase  in  the 
annual  tonnage  raised  in  this  country  to  a  value 
approaching  400  million  tons  per  annum,  there  is 
enough  coal  in  our  reserves  to  last  for  nearly  1,000 
years.  By  that  time,  it  is  to  be  hoped,  substitutes  for 
coal  will  have  been  found;  possibly  the  key  to  the 
stores  of  energy  locked  up  in  matter  will  have  been 
discovered — Prof.  Soddy  in  1906  assured  us  that  in 
a  single  ton  of  uranium,  costing  less  than  £1,000, 
there  was  more  energy  than  would  be  supplied  by 
all  the  electricity  works  in  London  working  for  one 
year,  and  Sir  Oliver  Lodge,  in  1907,  stated  that 
the  intrinsic  energy,  of  motion  in  a  cubic  millimetre 
of  ether  was  equivalent  to  1,000,000  h.p.  working 
for  40,000,000  years — so  that  posterity  need  not  be 
exercised  in  mind  over  the  problem.  Prof.  Arnold 
Lupton  also  outlined  other  sources  of  energy  that 
might — we  do  not  say  could — be  utilised,  such  as 
the  sun-power  of  the  Sahara  Desert,  of  which  10 
million  kw.  might  be  transmitted  to  this  oountry 
through  an  iron  cable  of  5,000  sq.  in.  cross-section 
at  100,000  volts,  at  a  cost  of  o.36d.  per  Kw.-hour. 
for  transmission,  and  a  total  cost  of  o./27d.  Clearly 
he  is  a  man  of  large  and  optimistic,  if  chimerical, 
ideas.  Unfortunately,  however,  we  live  in  the  pre- 
sent, and  must  make  the  best  of  the  conditions 
under  which  we  exist,  and,  even  if  the  conservation 
ot  our  fuel  be  of  no  account  on  the  score  of  its 
duration,  we  must  still  put  forth  every  possible 
effort  to  reduce  the  consumption  of  coal,  and  to 
utilise  it  to  greater  advantage,  simply  in  order  to 
economise  labour  and  capital — in  the  coal  mines, 
on  the  railways,  and  elsewhere — to  enable  our  in- 
dustries to  compete  effectively  with  our  foreign 
rivals,  and  to  improve  the  conditions  of  existence 
throughout  this  realm. 

We  turn,  therefore,  with  pleasure  to  the  excellent 
series  of  Howard  Lectures  delivered  by  Prof.  J.  S. 
S.  Brame  last  November,  and  published  in  the 
Journal  of  the  Royal  Society  of  Arts  last  month. 
The  author  points  out  that  our  improvident  use  of 
coal  in  the  past  has  been  due  largely  to  its  cheap- 
ness. This  is  a  factor  which  henceforth  will  be 
materially  modified,  for  it  cannot  be  anticipated  that 
the  price  of  coal  will  ever  again  approach  the  pre- 
war level  in  this  country.  But  our  very  existence 
as  a  great  nation  depends  upon  cheapness  of  manu- 
facture, and  hence,  if  coal  is  to  cost  more,  we  must 
use  less  of  it.  Prof.  Brame  favours  the  imposition 
of  a  duty  on  exported  coal,  with  the  double  obje.rt 
of  gradually  reducing  the  quantity  exported,  and 
raising  funds  for  the  investigation  of  our  fuel  re- 
sources and  the  development  of  methods  for  their 
more  economical  utilisation;  an  excise  duty  on  ex- 
ported coal  is  no  new  thing,  and  the  policy  sug- 
gested appears  to  offer  obvious  advantages. 

It  should  not  be  forgotten  that  great  strides  have 
already  been  made  in  the  direction  of  economy  in 
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recent  years,  very  largely  through  the  influence  of 
electrical  engineers,  so  far  as  relates  to  the  genera- 
tion of  power  by  steam,  gas,  or  oil,  and  that  of  gas 
engineers  in  connection  with  the  scientific  utilisa- 
tion of  coal,  with  no  other  spur  than  that  of  com- 
mercial exigencies — backed,  it  is  true,  by  the  innate 
craving  of  every  true  engineer  to  get  the  best  out 
of  his  plant  and  materials.  The  progress  achieved 
is  recognised  by  Prof.  Brame,  who  looks  to  the 
continued  stimulus  of  sound  commercial  enterprise 
rather  than  to  the  artificial  aid  of  legislation  to  pro- 
duce further  economies  in  the  future,  though  he 
approves  of  Government  action  in  promoting  re- 
search in  this  and  other  directions,  and  in  restrict- 
ing wasteful  methods  of  coal-getting.  As  regards 
the  use  of  exported  coal  as  a  means  of  paying  for 
our  imports,  an  argument  which  may  have  some 
weight  during  the  war,  when  we  are  drawing  freely 
on  the  capital  of  the  Empire  in  every  possible  direc- 
tion, it  should  not  be  overlooked  that  by  so  doing 
we  voluntarily  degrade  ourselves  to  the  rank  of 
"  hewers  of  wood  and  drawers  of  water  "  for  other 
nations.  British  work-people  are  admittedly  cap- 
able, when  trained,  of  attaining  to  the'' highest 
standards  of  skilled  handicraft  in  almost  any  indus- 
try that  is  practised  by  white  men,  and  are  worthy 
of  a  better  fate  than  to  be  the  slaves  of  foreign 
craftsmen.  What  we  should  aim  to  export  is  expert 
workmanship  and  brains,  not  manual  labour,  and 
our  priceless  stores  of  fuel  should  be  a  means  to 
that  end,  and  not  the  end  itself. 

Touching  upon  the  methods  available  for  utilising 
coal  to  better  advantage,  the  author  refers  to  the 
growing  use  of  coke  for  raising  steam  in  boilers, 
and  mentions  that  at  Deptford,  during  a  period  of 
one  month,.  16  per  cent,  was  saved  in  fuel  costs. 
The  increase  in  production  of  ammonium  sulphate 
at  coke  ovens  during  recent  years  is  of  great  pro- 
mise, and  would  be  greatly  assisted  by  the  gasifi- 
cation of  coal  in  producers  with  recovery  plant. 
The  mechanical  stoker  enables  small  coal  to  be 
utilised  to  advantage,  and  affords  an  outlet  for  fuel 
which  formerly  was  looked  upon  as  rubbish,  though 
unfortunately  a  great  deal  is  still  left  in  the  pits. 
Indeed,  the  record  of  deliberate  rejection  of  valu- 
able coal,  due  to  the  low  prices  that  have  obtained 
in  the  past,  is  painful  to  contemplate.  In  this  con- 
nection we  may  draw  attention  to  the  interesting 
results  which  have  been  obtained  with  fuel  of  very 
low  grade  in  the  huge  power  stations  on  the  Rand, 
and  which  are  described  elsewhere  in  our  pages  to- 
day ;  under  war-time  conditions  a  great  many  of  our 
power  stations  at  home  are  operating  with  coal  of 
equally  poor  quality. 

Whilst  he  points  out  that  at  present,  with  steam 
power,  we  utilise  only  io  per  cent,  of  the  available 
energy  of  coal,  and  by  using  gas  power  the  per- 
centage could  be  doubled.  Prof.  Brame  recog- 
nises the  superiority  of  the  steam  turbine  as  a  prime 
mover;  but  he  states  that  the  gasification  of  coal 
for  use  under  boilers  would  result  in  an  efficiency 
of  only  55  per  cent.,  as  compared  with  So  per  cent, 
from  coal-fired  boilers,  and  holds  that  it  would  not 
pay  to  adopt  the  former  practice,  owing  to  the  cost 
of  by-product  recovery  plant.  On  the  other  hand, 
the  use  of  coke  for  domestic  heating  in  improved 
grates  would  result  in  economy  and  freedom  from 
the  smoke  nuisance,  and  he  regards  "  low-tempera- 
ture coke  "  as  an  almost  ideal  smokeless  fuel.  In 
industrial  areas  he  recognises  the  enormous  econo- 
mies that  can  be  effected  by  linking-up  power  sta- 
tions, utilising  waste  heat  from  blast  furnaces,  &c, 
as  on  the  North-East  Coast,  and  thus  he  is  led  to 
advocate  unification  as  the  essence  of  success, 
though  he  appears  to  hold  somewhat  exaggerated 
views  on  the  difficulties  to  be  overcome.  Finally, 
the  author  points  out  the  advantages  that  could  be 
derived  from  co-operation  between  gas  and  elec 
tricitv  supplv  undertaking's,  together  with  low-tem- 
perature   carbonising   concerns,    particularly    refer- 


ring  to  the    Metropolitan  area  as    offering    unique 
opportunities  to  such  a  combination. 

The  same  subject  was  discussed  by  the  Manches- 
ter Local  Section  of  the  Institution  of  Electrical 
Engineers  last  week,  and  we  cordially  hope  that 
the  attention  which  is  now  being  devoted  to  the 
matter  will  bear  fruit  speedily  and  in  abundance. 
Nearly  five  years  ago  we  remarked  that  the  trend 
of  thought  among  scientists  of  all  professions  was  : 
''  (i)  Burn  your  fuel  economically;  (2)  Burn  it  cen- 
trally; and  (3)  Transmit  by  electricity.  Thus  the 
future  of  our  industrial  life  rests  largely  with  elec- 
trical engineers  "■ — and  the  same  holds  good  to-dav. 


We  print  in  this  issue  the  con- 
The  B.E.A.M.A.     eluding  part  of   the   annual  report 
Report.  of  the  British  Electrical  and  Allied 

Manufacturers'  Association.  We 
believe  that  it  is  the  first  occasion  since  the  out- 
break of  war  on  which  we  have  received  a  copy  of 
the  Association's  complete  report,  and  we  welcome 
the  return  to  the  policy  of  letting  the  world  at  large 
know  as  much  as  can  reasonably  be  told  of 
B.E.A.M.A.  activities.  The  membership  of  the 
Association  three  years  ago — before  the  war — was 
125,  which  represented  an  increase  of  16  firms.  But 
there  have  been  a  number  of  changes  due  to  the 
war  and  other  causes,  and  to-day  the  total  is  144, 
30  new  firms  enrolling  and  one  resigning  during 
1916.  We  are  pleased  to  note  the  optimism  of  the 
Council  in  regard  to  the  prospects  for  regaining 
export  trade  which  has  been  temporarily  lost  owing 
to  overwhelming  activities  in  our  factories  during 
the  war.  We  believe  that  the  reasons  for  that 
optimism  are  sound,  provided  proper  measures  are 
taken  immediately  to  keep  closely  in  touch  with 
the  Colonial  and  foreign  markets,  and  to  let  them 
know  how  great  is  the  sacrifice  of  the  British 
manufacturer  to  the  common  cause.  The  measures 
of  the  B.E.A.M.A.  in  this  connection  are  sum- 
marised in  our  last  week's  extracts  from  the  report, 
and  they  are  apparently  such  as  to  form  a  good  war- 
time beginning  for  a  policy  of  British  electrical 
export  trade  propaganda  which  can  hardly  fail  to 
bring  large  volumes  of  business  to  our  industries 
from  all  parts  of  a  world  stripped  of  its  electrical 
supplies.  Matters  of  research,  standardisation,  the 
call  for  British  equipment  for  Pekin  University 
laboratories,  schemes  for  the  better  organisation  of 
all  industries,  the  better  education  of  the  public  in 
regard  to  the  indispensability  of  our  engineering  in- 
dustries, and  many  other  matters,  have  received  the 
attention  of  the  Association's  Committees  and  staff 
during  the  year.  There  have  been  conferences  with 
Government  Committees  respecting  trade  matters, 
and  negotiations,  highly  successful  in  their  issue, 
concerning  excess  profits,  while  the  "  industrial 
solicitor  "  has  apparently  had  a  very  busy  time  deal- 
ing with  questions  raised  in  relation  to  Model  Con- 
ditions of  Sale  and  Contract.  Altogether,  the  re- 
port forms  very  healthy  reading.  The  Association 
is  now  engaged  upon  measures  for  effecting  domes- 
tic co-ordination,  so  that  the  efforts  of  all  the  many 
Sections  may  be  concentrated  where  desirable  in  I 
new  Sectional  Committee  or  Board.  Uniformity  cf 
policy  in  matters  common  to  all  Sections  may  thus 
become  possible.  A  removal  from  the  existing  pre- 
mises to  larger  ones,  owing  to  the  growth  of  the 
Association,  has  been  considered,  but,  like  many 
other  things,  it  has  had  to  be  left  over  until  after 
the  war. 

The  Association  is  to  be  congratulated  noon  its 
record  of  a  year  of  great  activitv.  attended  bv  suc- 
cess in  manv  wavs.  The  period  has  been  one  of 
great  difficulty  for  normal  industry,  but  the  very 
difficulties  of  the  situation  have  themselves  afforded 
abundant  oooortnnities  for  usefulness  on  the  part 
of  the  organisation. 
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FUSE     FAILURES. 


Mr.  S.  W.  Baynes,  chief  electrical  engineer  of  the  St. 
Pancras  electric  supply  undertaking,  has  communicated 
to  the  Press  the  results  of  a  series  of  interesting  tests  on 
fuses  of  the  open  type  under  working  conditions. 


system  (which  is  supplied  in  part  from  D.C.  turbine  plant), 
passing  through  a  long  feeder  and  back  to  the  power 
station,  where  the  tests  were  carried  out,  via  distributing 
mains. 

The  mains  system  in  use  was  as  follows  : — 

Feeder,  D.c.  440  volts  across  outers;   220  volts  between   neutral 
and  outers  ;  neutral  earthed  at  power  station. 


220-volt  Short  Circuit  on  3-in.  Clear  Break  ;  10-ampere 
Fuse  ;  Two  Strands  5-ampere  Lead. 


220-volt  Short  Circuit  on  4-in.  Break  ;  10-ampere  Fuse 
Two  Strands  5-ampere  Lead. 


440-volt  Short  Circuit  on  3-in.  Break  ;  10-ampere  Fuse  ;      440-volt  Short  Circuit  on  4-in.  Break  ;  10-ampere  Fuse 
Two  Strands  5-ampere  Lead.  Two  Strands  5-ampere  Lead. 


The  advent  of  large  turbo-generators  giving  an  unlimited 
rush  of  power  brought  to  his  notice  many  serious  failures 
of  such  fuses,  and  it  was  therefore  decided  to  experiment, 
with  a  view  to  ascertaining  their  controlling  power ;  a 
series  of  interesting  views  was  obtained,  some  of  which  Mr. 
Baynes  has  kindly  placed  at  our  disposal. 

With  a  view  to  securing  normal  working  conditions, 
current  was  drawn  from    the    St.    Pancras    distributing 


Total  length  of  lead  and  return  for  : — 

440-volt  tests — 3,4(>0  yards,  consisting  of  1,730  of  1  sq.  in. 
feeder,  330  of  02  sq.  in.,  1,000  of  0  25  sq.  in.,  400  of  0'5  sq.  in.  dis- 
tributors, excluding  length  of  connecting'  cable.  1 

220-volt  tests — 1,730  yards,  consisting  of  866  of  1  sq.  in.,  l(if> 
of  0'2  sq.  in.,  500  of  025  sq.  in.,  200  of  '5  sq.  in.  distributors, 
excluding  length  of  connecting  cable. 

The  plant  on  load  consisted  of  a  1,000-kw.  direct-curreni 
and  a  2,500-kw.  three-phase  turbine  set,  the  latter  supply- 
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ing  through  two   1,000-kw.   Peebles   motor-converters,  so 
that  there  were  no  transformers  in  circuit. 

The  various  views  were  taken,  with  a  9-in.  plank  behind 
the  fuses,  from  which  the  magnitude  of  the  explosive  effect 
can  be  ganged.  In  the  case  of  tests  m,  p,  and-  s,  the  arcing 
continued  until  the  automatic  cut-off  was  tripped  at  approxi- 
mately 900,  1,000  and  1,200  amperes  respectively  ;  in 
several  cases  this  happened,  or  the  arcing  continued  until 
the  fuse  terminals  were  demolished,  and  it  is  interesting 


fuses  to  consumers'  supplies,  and  this  practice  is  general  in 
the  St.  Pancras  supply  area  at  the  present  time. 

We  show  diagrammatically  a  single-pole  fuse  box  of  the 
type  referred  to,  the  box  itself  being  of  concrete  from  \  in. 
to  |  in.  thick,  with  the  fuse  terminals  carried  on  iron 
supporting  pieces  which  slide  into  grooves  moulded  in  the 
box.  The  fuse,  of  the  Zed  type,  is  held  in  position  by 
screwing  down  the  milled  fibre  nut  at  the  top.  A  concrete 
cover  with  glass  inspection-window  is  provided.     Various 


440-volt  Short  Circuit  on  4  in.  Break  ;  4<)-amiebe  4  mi-volt  Short  Circuit  on  4-in.  Break  ;  50-ampebk 

Fuse  ;  Eight  Strands  5-ampere  Lead.  Fuse  ;  Ten  Strands  3-ampere  Lead. 


Views  showing  Short-circuited  10-way  Distribution  Board  ;  440-volt 
Circuit;  2J-in.  Break:  1o-amperk  (Two-strand)  Fisf.s. 


Diagram  showing  St.  Pancbas 
Terminal  Fuse  Arrangement. 


to  note  the  high-current  densities  reached  even  with  light 
fuses. 

A  number  of  cartridge  fuses  of  various  makes  were  sub- 
mitted to  similar  tests  with  results  distinctly  in  their 
favour,  but  Mr.  P>aynes  points  out  that.such  fuses  are  also 
open  to  the  objection  that  it  is  easy  to  bridge  across  the 
short  break  with  ordinary  fuse  wire  instead  of  inserting  a 
new  cartridge,  thus  leading  to  a  calamity  at  a  later  date. 

He  suggests  that  cartridge  fuses  should  be  so  designed 
that  is  impossible  to  short-circuit  them  with  ordinary  fuse 
wire. 

The  destructive  effect  of  the  arc,  particularly  in  the 
neighbourhood  of  earthed  metal  cases,  lias  been  so  great 
that  Mr.  Baynes  adopted  stoneware  boxes  for  the  terminal 


patterns  of  these  boxes  are  made  and,  we  understand,  have 
given  complete  satisfaction. 


Ontario  Power. — An  action  is  now  pending  in  the 
Supreme  Court  of  Ontario  for  an  injunction  to  restrain  the  Hydro- 
Electric  Commission  and  the  Attorney-General  of  the  Province  of 
Ontario  from  proceeding  with  the  Chippewa  development  on  the 
ground  that  in  the  franchises  of  the  Canadian  companies,  the 
■Government  of  Ontario  has  expressly  contracted  never  to  take 
water  from  the  Niagara  or  Welland  (Chippewa)  Rivers  for  the 
generation  of  electrical  power.  Bondholders  in  the  Electrical 
Development  Co.  of  Ontario  will  be  interested  in  the  result, — 
Financier. 
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AFTER     FOUR     YEARS. 


Reflections   on   Chinese   Engineers. 


By  Prof.  MIDDLETOX  SMITH.  M.Sc. 


At  the  end  of  1916,  the  first  graduation  ceremony  of  the 
British  University  of  Hong-Kong  took  place.  Despite  the 
military  activities  of  the  Colony  (every  man  eligible  is  a 
member  of  the  local  defence  forces — as  far  as  is  possible) 
the  daily  routine  work  continues.  The  highest  authorities 
have  said  that  it  is  most  important  to  maintain  and  develop 
British  trade  in  the  Far  East,  so  as  to  be  prepared  for  the 
trade  war  after  peace  has  been  signed.  Before  the  com- 
mencement of  war  in  1914,  China  witnessed  competition 
between  the  Germans  and  the  British.  In  no  part  of  the 
world  has  competition  been  fiercer  between  the  two  nations 
than  in  the  Far  East.  While  our  enemies  used  their 
northern  base  of  Tsingtau,  we  had  Hong-Kong  in  the  south. 
But  there  were  many  more  prosperous  German  merchants  in 
the  British  Colony  than  Englishmen  in  Tsingtau. 

In  1912,  feeling  ran  very  high  among  patriotic  Britishers 
in  China  about  the  neglect  of  the  trade  interests  of  the 
Empire.  It  was  this  current  of  public  opinion  that  made 
possible  the  creation  of  the  British  University  in  Hong- 
Kong.  The  missionary  scheme  for  a  sort  of  International 
University  at  Hankow,  espoused  by  Lord  William  Cecil, 
did  not  appeal  to  commercial  men.  It  lias  never  crystallised, 
and  it  seems  improbable  that  the  original  scheme  will  ever 
become  real.  What  practical  people  in  China  began  to 
ask  themselves,  even  before  the  war,  were  questions  like 
this  :  "  How  can  we  extend  British  trade  ?  "  and  "  Why 
don't  we  educate  young  Chinese  to  use  British  machinery  ?  " 
The  half  a-dozen  English  newspapers  in  China  grew  more 
and  more  insistent  upon  the  maintenance  of  British 
intereste. 

It  is  as  well  to  remember  these  things  now  that  a  great 
change  has  come  over  the  outlook  of  the  people  of  Great 
Britain.  Since  the  fatal  August  of  1914  everyone  has 
been  making  sacrifices  for  the  sake  of  the  Empire.  But  in 
1912,  when  an  appeal  on  patriotic  grounds  was  made  to  the 
engineering  firms  of  Great  Britain  for  equipment  for  the 
University  of  Hong-Kong,  it  met  with  remarkable  success. 
That  was  due  to  the  immediate  and  spontaneous  support 
given  by  the  technical  and  lay  Press,  as  well  as  to  the 
response  made  by  the  firms  to  the  stimulus.  For  it  proved 
that  most  of  the  British  manufacturing  engineers  were 
patriotic,  at  least  two  years  before  the  general  public  under- 
stood what  the  German  menace  really  meant.  In  those 
days  some  of  us  were,  in  a  good-humoured  fashion,  chaffed 
about  our  exaggeration  of  the  German  trade  bogey.  But 
it  only  needed  a  few  months  of  residence  in  the  Far  East  to 
recognise  its  real  danger. 

When  the  first  Degree  ceremony  of  the  University  of 
Hong-Kong  took  place  (December  14th,  1916)  there  were 
1 2  graduates  in  engineering  who  were  presented  to  his  Excel- 
lency the  Chancellor:  and  Governor  of  the  Colony,  as  "  worthy 
of  the  degree  of  B.Se.  (Eng.)  in  this  University."  They 
were  all  Chinese.  The  honorary  degree  of  LL.D.  was  con- 
ferred on  Teme  Tien  Yow,  China's  pioneer  railway  engineer. 

The  Chancellor  took  the  opportunity  publicly  to  thank 
the  British  engineering  firms  who  presented  equipment  and 
apparatus.  As  over  200  concerns  had  given  a  practical 
response  to  the  appeal,  it  was  obviously  impossible  to 
mention  them  all.  The  three,  who  had  given  equipment  of 
the  greatest  value  were  named.  They  were  the  General 
Electric  Co.,  Ltd.  (England),  Messrs.  Ferranti,  Ltd.,  and 
the  Campbell  Gas  Engine  Co.,  Ltd.  His  Excellency  stated 
that  British  engineering  firms  had  presented  £12,000 
worth  of  apparatus,  while  the  shipping  companies  had 
brought  it  all  out  to  the  Far  East  freight  free.  But, 
perhaps,  the  most  interesting  statement  made  by  his  Excel- 
lency was  the  frank  recognition  of  the  influence  of  the 
Press,  for  he  told  us  all  that  the  idea  of  the  University  of 
Hong-Kong  was  first  suggested  in  a  local  newsaper,  the 
China  Mail,  in  the  year  1905.  An  Australian,  named  Donald, 
was  at  that  time  e  litor  of  the  journal  ;  but  there  is  every 
reason  to  believe  that  he  was  inspired  to  write  his  now 
famous  appeal  for  a  British  University  as  a  result  of  repre- 


sentations made  to  him  by  Mr.  W.  L.  Carter,  manager  of 
the  local  telephone  company,  who  had  seen  service  in  the 
South  African  war  and  was  a  very  definite  Imperialist.  Mr. 
Carter  was  present  at  the  first  graduation  ceremony,  in  the 
uniform  of  a  captain  of  the  Royal  Engineers,  and  he  must 
have  reflected  upon  the  parable  of  the  grain  of  mustard 
seed,  for  out  of  the  original  suggestion  had  growu  the 
impressive  ceremony  which  proved  to  the  spectators  that 
the  first  British  University  in  China  had  commenced  to 
send  out  graduates  into  the  Far  East,  and  the  technical  and 
lay  Press  have  greatly  assisted. 

The  Assistance  of  tlie  Chinese. — One  of  the  most  remark- 
able things  about  this  University  is  the  enthusiasm  and 
practical  assistance  of  the  Chinese  for  the  Western  learning 
which  it  represents.  The  President  of  the-  Republic  sent 
from  Pekin  a  poem  in  which,  with  the  flowery  expressions 
of  his  language,  he  wished  success  to  the  University.  His 
Excellency,  the  Civil  Governor  of  the  adjacent  Province  of 
Kwangtung  (it  is  one  of  the  18  provinces  of  China  proper, 
and  it  contains  32  millions  of  inhabitants)  journeyed  100 
miles  by  river  to  be  present  at  the  ceremony.  The  hall  was 
crowded  with  the  leading  Chinese,  and,  if  the  building  had 
been  large  enough,  thousands  of  others  would  gladly  have 
been  present.  The  most  remarkable  politician  in  China, 
Mr.  Liang  Shih  Yi,  was  staying  in  Hong-Kong,  although 
for  years  his  had  been  the  guiding  hand  on  the  ship  of  State 
in  Pekin.  He  was  present,  and  he  will  remember  this 
centre  of  Western  learning  when  he  is  again  in  power  in 
Pekin. 

The  Xeir  China. — Europeans  in  this  part  of  the  world 
often  complain  that  there  is  little  evidence  of  change  in  the 
customs  of  the  Chinese.  It  is  true  that  the  surface  of  the 
country  is  barely  scratched.  But  there  has  been  a  real 
alteration  in  the  outlook  of  the  more  influential  Chinese. 
They  all  appreciate  the  value  of  what  they  call  "  Western 
Science."  They  are  essentially  men  of  commerce,  and  they 
are  beginning  to  demand  machinery,  because  they  believe 
that  it  will  enable  them  to  make  money.  At  present 
they  are  thinking  about  three  distinct  branches  of 
engineering  work.  They  want  to  see  a  great  extension  of 
railways;  they  wish  to  have  electric  light,  and  they  are 
very  keen  upon  exploiting  the  mines  of  their  own  country. 
There  can  be  no  doubt  that  during  the  next  quarter  of  a 
century  there  will  be  a  great  demand  for  machinery  for  all 
three  purposes.  What  worries  a  good  many  Britishers  in 
China  is  the  future.  They  read  about  the  wonderful 
munition  factories  and  the  splendid  works'  organisation  in 
the  Old  Country.  Will  it  be  possible  to  ensure  that  the 
machinery  which  China  needs  will  come  from  those  work- 
shops ?  It  can  be  arranged,  if  we  have  our  trade  organised 
in  the  same  way  as  the  supply  of  munitions  for  the  war  is 
now  being  planned  out.  It  seems  improbable  that  individual 
firms  will  be  able  to  work  alone.  These  new  engineering 
organisations,  which  are  paying  so  much  attention  to  the 
trade  aspects  of  applied  science,  will  prove  most  powerful 
agents  in  the  maintenance  of  British  trade  in  China. 

It  would  be  churlish  to  let  pass  any  opportunity  for 
acknowledging  the  patriotism  of  the  British  Engineers' 
Association  and  the  B.E.A.M.A.  in  connection  with  the 
work  of  the  British  in  China.  There  is  the  motto  :  "  Those 
who  give  quickly,  give  twice."  No  one  can  imagine  the 
anxiety  which  was  felt  in  1912  about  this  problem  of  pro- 
viding proper  facilities  for  training  young  Chinese  iu  Hong- 
Kong  in  applied  science  ;  and  the  Council  of  these  two 
Associations  at  once  exerted  their  powerful  influence,  when 
the  problem  was  explained  to  them.  The  unforeseen  has 
happened  ;  for  nobody  in  those  days  thought  that  the  day 
would  come  when  the  Chinese  would  demand  machinery 
which  British  workshops  would  be  unable  to  supply.  That 
is  the  present  state  of  affairs.  But  the  manufacturers  of 
Britain  will  be  glad  enough  of  this  Far  Eastern  market  as 
soon  as  the  present  enormous  demand  for  munitions  is  over. 
It  is  to  be  most  sincerely  hoped  that  they  will  take  full 
advantage  of  it.  Fortunately,  the  name  of  Kritaiu  stands 
high  in  the  estimation  of  most  of  the  Chinese. 

So  many  readers  of  the  Electrical  Review  have  been 
interested  in  the  efforts  made  to  train  young  Chinese  in 
Hong-Kong,  that  it  is  possible  that  they  will  learn  with 
pleasure  of  the  full  advantage  that  is  takeu  of  the  up-to- 
date  facilities  for  instruction.     After  four  years  the  roll  of 
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engineering  undergraduates  in  the  University  contains  ove* 
100  names.  The  students  come  from  as  far  South  as  the 
Straits  Settlements  and  Bangkok,  as  far  North  as  Pekin 
and  Chile,  and  from  inland  provinces  such  as  Yunnan  and 
Hupeh.  The  President  of  the  Chinese  Republic  has 
founded  scholarships,  while  some  of  the  Provincial  Govern- 
ments have  sent  students,  who  are  maintained  by  the  public 
funds. 

The  course  of  instruction  in  engineering  takes  four  years 
to  complete,  but  it  is  probable  that  many  of  the  students 
will  take  five  years  to  pass  the  necessary  examinations  in 
order  to  obtain  their  degree.  Of  the  37  who  commenced  in 
1912,  12  graduated  in  1916.  As  all  of  the  instruction  is 
in  English,  it  is,  perhaps,  not  surprising  that  it  takes  so 
much  time  to  complete  the  course.  Many  of  the  students 
show  a  desire  to  go  abroad  after  they  have  graduated,  and, 
when  conditions  are  again  normal  in  the  works  of  Great 
Britain,  it  is  hoped  to  make  arrangements  for  these  young 
Chinese  to  spend  a  year  or  two  in  some  of  the  large  indus- 
trial establishments.  Two  of  the  first  batch  of  graduates 
have  gone  to  America,  in  order  to  obtain  some  practical 
experience.  Every  facility  is  given  to  them  in  that 
country,  so  that  they  may  enter  into  commercial  relations 
with  the  manufacturing  firms  of  the  United  States  while 
there.  The  object  is  apparent.  There  will  always  be  a 
number  of  young  Chinese  in  America,  because  of  the 
terms  of  the  Boxer  indemnity.  But  it  is  also  very  much 
to  be  hoped  that,  after  the  war,  some  very  definite  system 
will  be  inaugurated,  so  that  the  graduates  of  the  Hong-Kong 
University  may  go  to  Britain. 

Chinese  British  Citizens. — There  are  some  millions  of 
Chinese  in  the  Straits,  in  Borneo,  in  Hong-Kong,  and  in 
other  places  where  the  Union  Jack  flies,  who  are  British 
subjects.  They  have  all  behaved  in  a  most  patriotic  way 
during  the  war.  The  idea  of  the  aeroplane  has  appealed  to 
them,  and  it  is  significant  that  they  have  given  a  great 
deal  of  money  for  the  purpose  of  providing  these  machines 
for  the  front.  They  have  made  their  money  because  of 
the  fair  and  just  rule  which  British  administration 
provides,  and  they  show  their  appreciation  of  it  in  a 
practical  fashion.  But  the  cult  of  ancestor  worship  is 
deep-seated  in  the  heart  of  every  Celestial.  A  Chinese 
millionaire  recently  died  near  Singapore.  His  body  is 
now  lying  in  State  in  Hong-Kong,  and  in  a  few  weeks  will 
pass  on  to  the  ancestral  tomb  at  Swatow.  Many  years 
ago  he  left  that  port  as  a  coolie.  His  sons  now  work  his 
tin  mines,  his  glass  factory,  and  his  rubber  plantations,  and 
they  tell  their  friends  in  China  of  the  advantages  of 
Western  science  and  education.  The  nation  which  provides 
these  will  obtain  the  trade  connections. 


STEAM     TURBINES     FOR     LAND     PURPOSES. 

By  H.  L.  GUY,  A.M.I.Mech.E.,  Assoc.M.I.C.E. 

(Abstract  of  paper  read  before  the  Manchester  Association 

of  Engineers.) 
SC'MB  four  or  five  years  have   passed  since  a  paper  on   this 
subject  was  brought  before  your  notice.    It  is  the  intention 
of  the  author   to  consider   some   of  the  developments   which 
have  matured   in  the  interval. 

The  broad  lines  can  be  gauged  by  considering  the  dif- 
ference in  the  production  of  the  turbine  department  of  the 
firm  with  which  the  author  is  associated  during  the  period 
under  review,  confining  attention  to  machines  over  200-kw. 
capacity  :  — 

1910.  1915. 

Per  cent,  of  No.  of  turbines  built — 

High  press 425  713 

Mix  press 38"5  136 

Low  press. 8'5  1"5 

Back  press 10'5  — 

Reducing  press —  13'6 

Per  cent,  of  total  full-load  capacity — 

High  press 74  833 

Mixed  press 20'6  7'52 

Low  press 3"5  0-18 

Back  press 19  — 

'  Reducing  press.       ...         ...         ...       —  9 

Average  capacity,  kw 1,550  2,300 

The  total  output  in  kilowatts  for  1915  was  more  than 
double  that  for  1910. 


The  reasons  for  these  changes  in  the  relative  importance 
of  the  various  types  of  machines  are  readily  found.  It  has 
now  been  established  that  a  pure  high-pressure  turbine  is 
more  efficient  than  a  combination  of  a  reciprocating  engine 
exhausting  into  a  low-pressure,  or  mixed-pressure  turbine. 
with  the  result  that  high-pressure  turbines  are  being  installed 
where  the  former  types  were  adopted  a  few  years  ago.  This 
represents  a  distinct  advance  in  the  art  of  turbine  construc- 
tion, because  it  was  still  maintained  at  the  earlier  date,  and 
with  some  justification,  that  the  reciprocating  low-pressure 
turbine  combination    represented   the  ideal. 

Another  factor  which  in  many  cases  operates  to  ensure  the 
installation  of  a  high-pressure  rather  than  a  mixed-pressure 
or  low-pressure  turbine,  is  that  it  is  often  a  doubtful  expe- 
dient to  couple  a  new  turbine  of  the  latter  class  to  an 
obsolete,  or  more  or  less  worn-out  engine,  which  would  in  any 
case  be  scrapped  long  before  the  useful  life  of  the  turbine 
had    expired. 

There  are,  of  course,  certain  types  of  modern  plant  at  pre- 
sent driven  by  reciprocating  engines  which  must  be  of  the 
non-condensing  type,  such  as  rolling-mill  or  winding  engine?, 
and  until  these  machines  are  electrically  driven  there  will 
be  a  suitable  field  for  mixpd-pressure  turbines  in  entirely  new 
installations. 

The  significance  of  the  absence  of  large  back-pressure  t»r 
bines  in  1915  lies  in  the  appearance  of  the  reducing  turbine' 
in  the  latter  year,  which,  by  virtue  of  their  greater  flexibility, 
with  very  few  exceptions,  have  valuable  advantages  over  the 
former  type. 

One  other  characteristic  of  the  cb;iuge  in  the  turbines  pro- 
duced in  these  two  years  is  shown  in  the  following  table  :— 

Average  output  of  each  machiae. 

3,000  E.P.M.  1,500  B.PJI. 

588  2.800 

1,810  5,300 

The  continuous  tendency  towards  increased  outputs  at  higfe 
speeds  exhibited  by  these  figures  is  responsible  for  many_  of 
the  changes  in  design  which  have  taken  place.  The  object 
of  this  development  is  revealed  by  the  curves  shown  in  fig.  1. 
where    the   upper  two   curves  show  the   6team   consumptMB 


%  of  number  of  machines  built. 
Date.         3,000  r.p.m.      1,500  B.r.M. 
1910  46'8  192 

1915  760  152 


Fig  1. 


iooo  eooo  iooo  *ooo  sooo  tooo  moo  aooo  aooo  /coco 
Full  Load  Capacity  in  Kilowatts. 

-Effect  of  Speed  on  Steam  Consumption  and  Com  ok 
Turbo-alternators. 


obtained  for  the  steam  conditions  stated,  with  turbo-generator 
sets  of  various  outputs  at  3,000  and  1,500  r.p.m.,  while  the 
lower  curves  show  the  variation  in  cost  per  kilowatt  of  turbo- 
generator sets  at  these  two  speeds. 

It  will  be  seen  that  at  3,000  kw.,  the  steam  consumption 
with  a  3.000-r.p.m.  set  is  6.15  per  cent,  better  than  at  1,600 
r.p.m.,  while  the  cost  per  kilowatt  is  27.8  per  cent,  lower.  For 
a  5,000-kw.  set,  the  steam  consumption  at  3,000  r.p.m.  is  2.67 
per  cent,  better  than  at  1,500  r.p.m.,  and  the  cost  per  kilowatt 
26.2  per  cent,  lower.  The  curves  shown  give  safe  values  of 
the  present  steam  consumption  and  cost  ratios,  but  it  should 
be  remembered  that  as  the  number  of  frames  available  is 
not  unlimited,  these  curves  should  really  be  stepped  lines, 
and  that  as  various  values  are  set  on  steam  consumption  by 
different  purchasers,  a  manufacturer  may  use  several  frames 
for  the  same  output,  which  results  in  different  steam  con 
sumption,  and  therefore  price  per  kilowatt  being  given.  The 
relative  sizes  of  a  5,000-kw.  set  at  3,000  R.P.M.  and  at  1,600 
are  illustrated  in  fig.  2. 

The  way  in  which  increasing  the  output  at  high  speeds 
reacts  on  design  can  be  illustrated  by  considering  the  effeci 
upon  various  types  of  blading. 

The  output  which  can  safely  be  obtained  at  a  given  speed 
and   vacuum   is  limited   largely  by  the  effect   upon  the   fast 
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row  of  blades.  If  the  safe  length  of  blades  is  fixed,  the 
volume  of  steam  which  can  be  passed  through  the  last  row 
can  only  be  increased,  and  with  it  the  output  of  the  machine 
at  a  given  vacuum,  by  increasing  the  velocity  of  the  steam 
through  the  blades. 

Now  the  kinetic  energy  of  the  steam  leaving  the  last  row 
of  blades  passes  straight  into  the  exhaust,  and  represents  a 
dead  loss  in  efficiency.  This  is  railed  the  "  leaving  loss."  and 
must   be  kept  small  if   a  reasonable  turbine  efficiency    is  to 
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Fig.  a. — Effect  pf  Speed  on  Size  of  Torbo-alternators. 

be  obtained.  On  the  other  hand,  if  the  leaving  loss  is 
reduced  by  increasing  the  blade  length,  the  factor  of  safety 
in  the  blade  must  be  sacrificed.  In  fig.  3,  the  leaving  loss 
has  been  plotted  for  two  types  of  blade  fastenings,  and  two 
standard  blade  materials,  against  the  corresponding  output 
of  the  turbine,  assuming  that  the  factor  of  safety^  in  the 
complete  blade  is  to  be  three  on  the  elastic  limit.  This  factor 
of  safety  has  been  chosen  as  reasonable,  and  is  justified  by 
an   extensive  experience. 

Suppose  we  fix  on  a  leaving  loss  of  1J  per  cent,  as  being  a 
proper  value,  then  with  nickel-steel  blading,  a  turbine  of 
5,000   kw.    output    can   be    built,    having  a   forked    blade,   or 
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Fie  8. — Leaving  Loss  and  Stresses  in  Last  Row  of  Tubbine 
Blades, 

3,000  R.P.M..  28  in.  vacuum. 

Factor  of  safety  =  3  on  yield  point. 

Steam  consumption  =  i:tlb./K\v.  hour. 

Adiabafcie  heat  drop  =  381  B.TH.u./lb. 

3,000  kw.  with  a  dovetail  blade;  with  phosphor-bronze  the 
maximum  output  is  2,250  kw.  for  a  forked  blade' and  1,350 
kw.  for  a  dovetail  blade. 

If  the  turbine,  having  nickel-steel  dovetail  blades,  is  rated 
at  5,000  kw.,  the  leaving  loss,  and  therefore  the  steam  con- 
sumption, will  be  2.7  per  cent,  greater  than  with  forked 
blades,  having  the  same  factor  of  safety  of  three  on  the 
elastic  limit.  The  curve  also  shows  that  phosphor-bronze  is 
inadmissible  for  outputs  greater  than  3,000  kw.,  even  when 
forked  blades  are  used.  For  mixed-pressure  and  low-pressure 
turbines,  the  output  given  should  be  reduced  by  one-half. 
For  vacua  other  than  28  in.  the  leaving  loss  varies  as  the 
square  of  the  specific  volume  of  the  steam  leaving  the  last 


row,   so   that   the  output    for  a  given  leaving   loss  approxi- 
mately varies  inversely  as  the  square  of  the  absolute  pressure. 
The  output   which  can  be  obtained    with  a  given    fa< 
safety  and  leaving  loss  varies  directly  as  the  strength 
material    used   for  the    Mad.-,,   and   is  independent   of   their 
mean  diameter. 

["he  Same  re  uli  are  exhibited  in  another  way  in  the 
lower  half  of  fig.  3,  which  shows  that  with  a  leaving  loss  of 
lj  per  cent.,  the  factor  of  safetj  on  the  ela  tic  limit  will  be 
L5  for  nickel  steel  forked  blades,  or  1:1  for  bronze  dovetail 
blades. 

The  present  position  of  high-pressure  turbines  can,  perhap  , 
be  most  readily  appreciated  by  considering  certain  typical 
installations. 

The    first  instance    is   a   2,000-kw.    British    WeStingh0u9e 
Bateau    impulse-type    turbine,   running   at    3,000   R.P.M.,    and 
installed  in    a    typical  industrial    power    station.     The     teal 
conditions  are  160  lb./sq,  in.  g.,  160  deg.  !•'.  superheat,  28-in. 

variii and   the  generator  works  at  6,600  Volts,  50  cycles, 

3-phase.    The  rotor  consists  of  a  two-row   velocity  wheel,  fol- 
lowed by  seven  Rateau  wheels,  the  ii  r>(  blade  being  13  16    , 
high,  andathe  last  6|  in.    Six.  months  after  the  plant  was  first 
started  up,  a  -I  hour  test  was  made,  under  ordinan    working 
conditions.     The    following   results  were  obtained: 

Efficiency  of  boilers,  69.83  per  cent. 

Coal  per  KW.-hour,  2.1  lb. 

Steam  per  lb.  of  coal;  8.35  lb.  The  feed  watei  metered 
included  that  required  for  all  the  auxiliaries,  feed  pump  . 
drains,  &c. 

In  January,  1915.  a  3,000-kw.,  3,000-R.P.H.  set  supplied  to 
the  Charing  Cross,  West  End  &  City  Electricity  Supply  Co., 
Ltd.,  was  started  up.  The  turbine  was  of  the  impulse  type, 
containing  11  Rateau  stages.  The  steam  conditions  were 
170  lb.,  sq.  in.  g.,  55  deg.  F.  superheat,  271  in.  vacuum. 

This  was  one  of  the  first  sets  of  this  speed  and  rating 
running  in  this  country.  The  auxiliary  turbine  was  designed 
for  220  b.h.p.,  at  2,500  r.p.m.,  rather  a  high  output  for  such 
a  set,  due  to  local  conditions. 

The  guarantees  included  the  steam  required  for  the  auxi- 
liary turbine,  which  exhausted  into  the  main  turbine  al  a 
stage  where  the  pressure  was  atmospheric  at  full  load.  The 
official  test  results  corrected  to  guarantee  conditions  were 
a-   follows:  — 

Load.  Overload.      Full.     Three-qnarter.       Half. 

Teat  result,  Ib./KW.-hour       15-9         l.v.i  16'7  I'.n:; 

A  5,000-KW.  set  at  3,000  R.P.M.,  installed  in  the  Stuart 
Street  power  station  of  the  Manchester  Corporation,  was 
started  up  in  October.  1915.  Between  November  22n(f,  1915. 
and  November  13th,  1916,  this  set  generated  22,293,40(1  kw.- 
hours,  or  49.4  per.  cent,  of  that  possible  if  it  had  been  on  full 
load  for  the  whole  of  the  time  between  those  dates. 

The  success  of  impulse  turbines  has  been  in  a  large  measure 
due  to  the  fact  that  the  pressure  and  temperature  inside  the 
turbine  casing  are  kept  low  by  allowing  a  much  larger 
expansion  in  the  first  than  in  succeeding  stages,  with  the 
result  that  the  full  boiler  steam  pressure  and  temperature 
are  confined  to  the  steam  chest  and  nozzle  boxes,  which  are 
small  chambers,  and  can  when  necessary  be  made  of  e.-i-i. 
steel  at  a  reasonable  cost.  In  turbines  whose  blades  rotate 
at  a  moderate  peripheral  speed,  the  steam  velocity  resulting 
from  this  large  initial  expansion  can  be  utilised  most  effi 
ciently  in  a  velocity  wheel  having  two  rows  of  moving  blades, 
but  with  a  given  expansion,  as  the  peripheral  speed  of  the 
blade  increases,  the  work  done  in  the  second  row  decreases, 
whereas  the  friction  and  windage  losses  increase  as  some 
power  greater  than  the  cube  of  the  speed,  and  a  point  will 
be  leached  when  the  second  row  of  blades  does  not  perform 
enough  work  to  rotate  it  at  the  required  speed,  the  deficit 
being  made  up  bv  the  first  row. 

With  the  conditions  stated  and  with  blades  having  30  m. 
mean  diameter,  the  addition  of  the  second  row  increases  the 
stage  efficiency  by  23  per  cent.,  but  if  the  mean  diameter  is 
47  in.  the  second  row  makes  no  contribution  to  the  work 
done,  so  that  it  can  be  dropped  with  advantage. 
(To   be    concluded.) 


BOILER-HOUSE     OPERATION     AND 
MAINTENANCE. 


Kl  pel    ie;ui    oeioie    uit:    .jtoun,    .i.i.^....    *..-...  ....... 

re-,,,  recently,  Messrs.  T.  G.  Otlei  and  Ycuxky  Pickles  dis- 
cussed the  methods  of  boiler  operation  and  maintenance 
adopted  in  the  power  stations  of  the  Rand  Power  Companies 
and  the  efficiencies  obtained;  the  following  is  an  abstract  ot 
their  remarks: —  _. 

The  plants  referred  to  are  at  the  Brakpan,  Simmerpan, 
Rosherville,  and  Vereeniging  power  stations,  the  first-men- 
tioned being  the  earliest  built,  and  having  a  parallel  boiler- 
house  design  originally  intended  for  only  two  3,000-|W.  sets. 

The  lay-outs  of  the.se  four  plants  are  shown  m  figs.  1-4; 
the  authors  advocate  that  the  boiler  houses  of  large  stations 

•Victoria  Falls  and  Rand  Mines  Companies.  The  stations 
we«e  described  in  thc'ELECTBKAL  Review  ot  March  .totn,  iyu. 
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should  be  built  at  right  angles  to  the  turbine  house,  as  with 
10,000  12,000-KW.  turbines,  about  280  KW.  of  turbines  is  in- 
stalled per  foot  run  of  house,  whereas  with  boilers  of  about 
6,000-sq.  ft.  heating  surface  the  boiler  my.  per  foot  run  is 
80  90.     Table  I  contains  data  bearing  on  this  point. 


TABLE 

TriiiilXE  AND  Compressor   HOUSES. 

Length 

of 
turbine 
house. 

KW. 

KW. 

Plant  installed 

installed. 

per  ft. 
run. 

per 

sq.  ft. 

(turbo-generators 
and  compressors). 

KW. 

f  5  X     9,600  T.G. 

Rosherville 

87, I 

("1 

216 

2-86 

<  6  x    3, !. 

1.3  x    7. C. 

Vereeniging 

13,500 

l.-,:; 

27:'. 

378 

9,600  T.G. 
[J  x  12,000  T.G. 

Sirnmerpan 

10,000 

327 

122 

2-10 

f  2  X  12.000  T.G. 
1.6  X     3.00H  T.G. 

Brakpan 

31,000 

325 

'X, 

2'64 

/2  X  12.r.0n  T.G. 
\2  X  #3nn.i  T.G. 

Total  installed 

201,200 

At  Rosherville  the  bunkering  arrangements  are  generally 
similar  to  those  at  Simmerpan,  except  that  the  five  staithes 
are  in  line  with  the  centre  lines  of  the  five  boiler  houses,  and 
that  the  outside  storage  is  not  in  the  form  of  a  bunker. 
Gravity  bucket  conveyors  run  underneath  the  coal  staithes, 
and  the  elevators  convey  the.  coal  into  the  overhead  bunkers 
above  each  boiler  house.    The  gravity  bucket  type  of  elevator 


ClNtSUTIM 


Boilee  Houses. 


— 

No.  of 

boilers 

installed. 

Nominal 

capacity  of 

boilers  at  15  lb. 

per  kw. 

Area  of 

boiler               kw.  per 
houses.               sq.  tr. 

sq.  ft. 

Rosherville... 
Vereeniging 
Simmerpan... 
Brakpau 

40 
20 
24 
18 

89, i  kw. 

48.000  „ 
42,600     .. 

37.1  ion     .. 

46,482              193 
24,168              198 
28,980              14  7 
21,840              168 

Total 

102 

*  The  nominal  capacity  is  considerably  less  than  the  actual  evaporation 
obtained  in  practice  when  burning  reasonably  good  coal  at  normal  draft.  For 
instance,  it  is  possible  to  obtain  an  evaporation  of  50,000  lb.  per  hour  from 
boilers  rated  at  only  mi.OOO  lb. 

At  Simmerpan  16  small  boilers  are  installed  in  two  boiler  houses,  and  eight 
large  boilers  in  a  third  boiler  house.  The  kw.  installed  per  sq.  ft.  in  the  small 
boiler  house  is  1'2*2,  and  in  the  large  boiler  house  1"78. 

At  Brakpan  the  eight  small  boilers  occupy  an  area  which  gives  k\\.  per 
sq.  ft.  =  1-39,  and  the  10  large  boilers  kw.  per  sq.  ft.  -=  '2-00. 

At  Brakpan,  40  or  50-ton  capacity  trucks  can  be  'shunted 
up  an  embankment  over  the  bunkers,  four  of  which  contain 
T20  tons  each,  and  five,  375  tons  each ;  this  arrangement, 
though  simple  on  paper,  is  most  inconvenient  in  practice, 
with  a  consumption  of  up  to  0,000  tons  per  week,  due 
principally  to  the  impossibility  of  mixing  the  coals  to  obtain 
most  efficient  results. 

The  arrangement  is  a  good  one  as  regards  coal-handling 
costs,  but  shunting  charges  are  heavy. 

An  outside  storage  with  elevators  and  conveyors  would  have 
reduced  shunting,  but  increased  the  handling  charges.  The 
principal    gain    would    have   been    in   efficiency    due   to    the 
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Fig.  1.— Brakpan  Station. 


possibility  of  mixing  the  coal,  which  would  have  paid  a  very 
handsome   return  on  the  additional   capital  cost. 

An  outside  coal  storage  arrangement  is  provided  at  Sim- 
merpan, consisting  of  a  concrete  and  steel  bunker  having  a. 
capacity  of  3,240  tons.  Gravity  bucket  conveyors  run  under- 
neath and  deposit  the  coal  to  any  one  of  the  three  gravity 
bucket  elevators  and  conveyors  taking  coal  to  the  overhead 
bunkers  of  the  three  boiler  houses;  several  fillers  are  pro- 
vided, so  that  alternate  buckets  can  be  filled  with  different 
coals.  The  arrangement  has  worked  perfectly  and  without 
trouble. 

All  coals  burnt  at  Simmerpan  are  either  duff  or  a  mixture 
of  duff  and  peas.  The  experience  is  that  such  coals  can  be 
burnt  more  efficiently  "when  moistened. 


Fig.  2.— Simmerpan  Station. 


and  conveyor  in  practice  has  been  found  so  reliable  that  the 
consulting  engineer  for  the  Rosherville  .station  deemed  it  un- 
necessary to  have  any  considerable   inside  storage   over    the 
boilers. 
There  is  considerable  difference  of  opinion  as  to  the  advan- 
or    otherwise,    of    large    overhead 
bunkers.    In  our  opinion,  the  local  con- 
ditions are  the  deciding  factor.     'Where 
land    is    relatively    cheap,    there    is    no 
doubt  that  an  outside  bunker  is  much 
the  better  arrangement,  as  not  only  can 
larger  tonnages  be  more  easily  stocked, 
but  the  cost  of  the  building  steelwork 
is    largely   reduced,    and   a  lighter    and 
cleaner  boiler   house  results.     The  ten- 
dency in  modern  practice  is,  where  pos- 
sible, to  store  coal  outside  and  have  only 
the  minimum   inside  storage.      In   this 
case,     the     conveyors     and     supporting 
structure    and    the    small   coal  bunkers 
and    chutes    connecting    them    to    the 
stoker  hoppers,  can   be  suspended  from 
the  roof  principals.  A  further  advantage 
of   outside    storage    with    minimum   in- 
side bunker  is  that  one  can  draw   upon 
any   particular    coal   at   any   time    with 
the    certainty    that    it    will    reach    the 
boiler  to  meet  sudden  changes  of  load, 
whereas    with   large    overhead    bunkeis 
the    choice   of    coals    is    somewhat    re- 
stricted.     The    first   four    boiler  houses  at   Rosherville   have 
only  very,  limited  inside  storage;  the  fifth  boiler  house  is  pro- 
vided with  an  overhead  bunker  capable  of  holding  800  tons. 
As  the  boilers  in   this  house  are  steamed  steadily'  and   con- 
tinuously, there  is  no  very  great   disadvantage   in   the  over- 
head   bunker,    although    it   is   not    necessary,    and  _  certainly 
added  considerably  to  the  capital   cost  of  the  buildings,   and 
interferes  with  the  natural  fighting. 

At  Vereeniging  the  outside  coal  staithes  are  very  similar  to 
those  at  Rosherville.  being  arranged  in  line  with  the  centres 
of  the  two  boiler  houses.  Bunkers  are.  also  arranged  over 
the  boiler  houses,  each  of  a  capacity  of  1.000  tons.  In  ^his 
case,  also,  the  authors  say  they  could  have  been  dispensed  with  : 
they  interfere  somewhat  with  the  light,  and  added  consider- 
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ably  to  the  capital  costs  of  the  buildings.  The  authors'  ex- 
perience with  Gravity  bucket  elevators  and  conveyors  has 
been  almost  uniformly  'satisfactory.  They  ..must  be.  kept. clean 
and  well  oiled;  automatic  oiling  devices  are  unreliable.     The 


angular  in  section,  which  renders  them  much  easier  to  repair. 
In  the  earlier  installations  the  discharge  end  was  splayed  to 
about  half  the  width  of  the  stoker  hopper;  this  gave  an  un- 
equal distribution  of  coal,  the  peas  or  larger  pieces  of  coal 
falling  to  the  sides,  and  the  dull'  and  powder  falling  in  the 
centre,  resulting  in  uneven  fires.  An  improvement  has  been 
effected  by  making  the  width  of  the  splayed  bottom  equal  to 
the  full  width  of  the  stoker  hopper,  but  even  with  these 
there  is  a  tendency  for  the  larger  particles  of  coal  to  fall  to 
the  side  and  make  a  somewhat  uneven  fire. 
{To    be   continued.) 
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Fig.  3.— Eosiierville  Station. 

bushes  last  about  four  years  with  continuous  running;  the 
material  is  usually  too  soft,  and  some  trial  case-hardened 
bushes  show  no  signs  of  wear  after  several  months'   use. 

Twelve  conveyors,  totalling  7,210  ft. 
in  length,  handled  828,733  tons  in  1915 
at  a  cost  of  .780d.  per  ton  delivered  into 
overhead  bunkers. 

Knowledge  of  boiler-house  efficiency 
is  wholly  dependent  upon  correct  weigh- 
ing of  coal,  and  very  considerable  errors 
can  be  made  when "  1,000-1,400  tons  per 
day  are  handled. 

At  Brakpan  and  Simmerpan  the  coal 
is  measured  by  levelling  the  bunkers, 
which  are  calibrated  to  definite  volumes 
per  foot  depth.  For  small  bunkers  this 
method  gives  accurate  results. 

Blake-Denison  continuous  weighing 
machines  are  provided  at  Rosherville 
and  Vereeniging,  and  with  great  care 
and  frequent  calibration,  and  a  know- 
ledge of  the  bias  of  the  machines,  a 
fairly  reliable  return  can  be  obtained. 

The  stocks  at  Rosherville  and  Veree- 
niging are  checked  at  the  end  of  each 
quarter  by  a  careful  survey.  It  is  not 
unusual  to  find  an  error  of  between 
1,000  and  2,000  tons  either  plus  or  minus. 
This  would  represent  a  continuous  error 
of  between  1  and  2  per  cent. 

The  bulk  of  the  coal  is  delivered  in  40 
or  50-ton  hoppers  filled  right  up ;  '.he 
weights  delivered  agree  fairly  well  with 
those  on  the  weigh  bill. 

At  the  earlier  stations — Brakpan  and 
Simmerpan —  measuring  drums  were 
fitted;  these  proved  unsatisfactory,  as 
the  duff  coals  do  not  run  freely,  especi- 
ally when  wet,  so  that  the  drums  did 
not  fill  properly.  All  subsequent  bunkers 
were  provided  with  the  .Babcock  and 
Wilcox  coal  valve.  The  authors  find 
that  the  makers  usually  provide  chutes 
of  too  thin  a  plate — J  in.  or  3/16  in. 
— and    as    a    result,    they    are    rapidly 

corroded  away  on  the  bottom  side,  especially  when  dealing 
with   wet   coal.     At    Vereeniging    the    coal   chutes  are    rect- 


V0LUNTEER5. 


In  the  course  of  an  article  on  the  work  of  this  Corps  during 
the  past  year,  MACLEOD  Yeaksley,  Adjutant,  states  that  the 
First  London  Engineer  Volunteers  has  reason  to  be  proud 
of  the  work  which  it  has  done  during  1916.  The  year  has 
been  largely  one  of  organisation,  and,  indeed,  an  anxious  one 
for  those  in  authority.  In  January,  1916,  there  were  two 
Corps  occupying  jointly  the  headquarters  in  Eccleston  Place — 
the  Fourth  Battalion,  Central  London  Volunteer  Regiment, 
and  the  Engineering  Institutions  Volunteer  Engineer  Corp;:. 
They  drilled  and  did  much  of  their  work  together.  The 
former  body  had  only  just  been  formed  from  the  remnants  of 
the  Architects'  and  London  County  Council  Corps,  which 
formed  two  Companies.  There  were  many  difficulties  in  the 
way  of  good  organisation,  however,  partly  because  there  was 
in  the  air  a  prospect  of  amalgamation  of  the  4th  C.L.R.V. 
with  the  Electrical  Engineers,  and  partly  because,  in  this 
expectation,  no  responsible  Commandant  had  yet  been  ap- 
pointed. It  is  not  surprising,  therefore,  that  for  the  early 
part  of  the  year  a  spirit  of  unrest  was  abroad.  Although 
work  was  carried  on,  it  was  only  because  the  officers  were 
keen  and  zealous  that  any  real  progress  was  made. 

But  in  May  the  period  of  unrest  came  to  an  end.  The 
old  4th  C.L.R.V.  and  E.I.V.E.C.  became  incorporated  as  the 
First  London  Engineer  Volunteers,  and,  for  the  last  six 
months,  the  progress  of  the  Corps  has  been  both  real  and 
apparent.  Under  the  firm  but  kindly  rule  of  Lieutenant- 
Colonel  Clay,  the  work  of  reorganisation  has  been  success- 
fully accomplished,  and  the  Corps  has  received  the  approval 
of  its  inspecting  officers  The  County  Commandant,  Sir 
Desmond  O'Callaghan,  K.C.V.O.,  who  has  officially  inspected 
the  Corps,  both  on  parade  and  at  its  work  in  headquarters, 
has  expressed  himself  as  "  entirely  satisfied  with  all  he  saw." 

The  work  that  has  been  done  during  the  past  six  months 
may  lie  divided  into  drill  and  technical  work.  The  former  is 
good,    and    has    improved    decidedly    during    the   past    thrae 


Fig.  4. — Vereeniging  Station. 


months,    an   improvement  which  the  institution  of  N.C.O.'s 
Classes  must  tend  to  increase.     The  technical  work  has  been 
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largely  in  the  form  of  entrenching  on  Sundays,  and  such 
elementary  instruction  in  bridging  as  can  be  given  at  head- 
quarters, together  with  theoretical  instruction  in  the  form  of 
lectures.  The  entrenching  work  at  Otford  (in  connection  with 
which  a  very  successful  camp  was  held  in  August)  'us 
reached  a  high  order  of  excellence,  and  has  been  warmly 
commended  by  the  London  Defence  Authorities.  Other  tech- 
nical instruction  has  not,  perhaps,  progressed  so  well,  but 
this  is  a  defect  that  will  be  remedied  in  the  near  future. 

The  work  of  the  Searchlight  Classes  is  of  great  value,  and 
is  regarded  as  a  valuable  asset  to  the  Corps.  Originally  the 
special  department  of  No.  3  Company  (the  old  E.I.V.E.C.), 
these  classes  have  been  thrown  open  now  to  the  whole  Corps, 
and  sappers  wishing  to  join  have  only  to  apply  to  their 
company  officers  and  to  await  vacancies,  as  the  number  that 
ran  be  accommodated  in  each  class  is  limited.  Musketry  has 
been  well  looked  after  by  Mr.  A.  Gerard,  the  Instructor -of 
Musketry,  to  whose  zeal  and  efficiency  the  Corps  is  greatly 
indebted. 

Those  who  are  responsible  for" the  programme  for  1917  are 
making  every  effort  to  ensure  a.  good,  practical,  and  progres- 
sive training,  which  shall  make  each  man  in  the  Corps  a  fair 
practical  engineer-soldier  in  as  short  a  time  as  possible— pro- 
vided he  chooses  to  avail  himself  of  his  opportunities. 

Theoretical  instruction  will  be  given  at  headquarters,  to 
be  supplemented  by  practical  instruction  in  camp.  Drill  will 
be  well  looked  after,  musketry  will  "carry  on,"  and  there 
will  be  an  additional  incentive  to  good  work  by  reason  of  the 
struggle  of  the  three  Companies  to  hold  the  Commandant's 
Cup.  But,  it  is  all  good  opportunity  wasted  if  full  advantage 
is  not  taken  of  it. 

Two  things  are  wanted  :  more  recruits  and  better  attend- 
ance. As  to  the  former,  there  are  plenty  of  men,  over  mili- 
tary age,  who  ought  to  be  in  a  Volunteer  Corps.  They  are 
the  men  who  groan  to  their  friends  because  they  are  "  too 
old  "  to  serve  their  country.  Suggest  volunteering  to  them 
and  they  reject  the  proposal  with  scorn  as  "playing  at  sol- 
diers." The  real  fact  is,  says  the  Adjutant,  that  they  are  ■ 
just  "slackers,"  and  do  not  intend  to  serve  in  any  capacity. 
But  there  is  a  time  coming  when  they  will  be  shaken  out  of 
their  nests  and  made  to  serve.  Why  do  they  not  come  volun- 
tarily before  they  are  forced?  This  kind  of  person  does  not 
serve  by  "  onlv  standing  and  waiting." 

The  Corps  should  double  its  strength  in  the  next  twelve 
months;  and  it  is  a  Corps  that  any  man  should  consider  it  a 
privilege  to  join. 

As  to  attendance  at  drills,  the  Commandant  has  been  sorely 
disappointed  at  the  small  uniform  parades  that  have  been  the 
rule.  If  the  Corps  is  to  do  good  work  in  1917..  the  attend- 
ance must  be  better.  . 

We  may  add  to  the  foregoing  remarks  that  tins  Corps  is 
pre-emitiently  the  Corps  for  electrical  men  to  join,  in  order 
to  apply  their  knowledge  to  the  best  advantage.  As  for 
present-day  volunteering  being  only  "playing  at  soldiers, 
this  is  n..t  onlv  a  false  impression— it  is  a  gibe  which  perpe- 
trates a  cruel  injustice  to  the  men  who  have  given  up  their 
spare  time,  in  the  face  of  official  discouragement,  to  training 
and  trench-digging.  Fortunately,  the  recent  appeal  of  the 
King  for  more  Volunteers,  together  with  the  issue  of  the 
regulations  under  which  the  Volunteers  are  officially  consti- 
tuted an  integral  and  essential  component  of  the  military 
forces  of  the  country  and  charged  with  the  duty  of  its 
internal  defence  against  invasion,  has  put  an  end  once  for 
all  to  the  sneers  of  the  lethargic,  and  those  who  enlist  as 
Volunteers  "for  the  period  (.1'  the  war,"  and  carry  out  the 
prescribed  course  of  training,  are  undoubtedly  serving  their 
country  in  an  honourable  and  useful  capacity. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  wee!;.  Correspondents  shouldforward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  he  published 
unless  ice  have  the  writer's  name  and  address  in  our  possession. 


VariableSpeed  Polyphase  Motors. 

I  note  with  great  interest,  in  your  issue  of  January  12th, 
the  description  of  a  polyphase  commutator  motor,  with 
variable-speed  shunt  characteristics,  manufactured  by  the 
BT.II.  Co.  One  may  presume  that  this  motor  is  of  the 
"Schrade"  type,  similar  to  that  now  being  marketed  by  a 
Continental  firm. 

The  writer  has  studied  the  question  of  A.c.  variable-speed 
motors,  with  and  without  commutators,  for  a  considerable 
time,  and  perhaps  a  few  remarks  as  to  the  possibilities  and 
limitations  of  various  types  of  motors  may  be  of  interest  to 
your  readers. 

Some  months  ago  an  article  was  published  in  your  columns 
(July  14th,  1916)  descriptive  of  a  new  variable-pole  induction 
motor,  of  the  writer's  design,  in  which  every  polarity  is 
available,  and  which  is  now  being  marketed  by  Messrs.  F. 
Parkinson  &  Co.,  Guiseley.  This  type  of  machine  the 
writer  considers  to  be  the  most  satisfactory  for  large  outputs, 
where  the  cost  of  a  commutatmg  machine  having  completely 
sparkless  operation   would  be  prohibitive.     It  seems  probable 


that  in  the  smaller  sizes,  and  for  high  speeds,  where  the 
number  of  speeds  available  in  a  variable-pole  machine  is  small, 
and  the  relative  cost  of  the  control  gear  considerable,  a 
commutator  machine  such  as  that  developed  by  the  B.T.II. 
Co.  is  the  right  solution  of  the  problem.  For  instance,  small 
500  to  1,500-r.p.m.  motors  form  an  ideal  application  for  the 
commutator  machine.  In  certain  cases,  too,  the  gradual  speed 
regulation  attainable  would  be  an  advantage.  These  cases 
are  fewer  than  would  be  supposed  at  first  sight.  Thus,  the 
two  types  are  complementary  to  each  other,  each  having  its 
own  field,  and  both  being  necessary  to  a  complete  solution 
of  the  problem  of  polyphase  speed  variation.  There  will,  of 
course,  be  a  certain  not  very  wide  debateable  ground,  and 
in  view  of  its  existence,  a  somewhat  more  detailed  compari- 
son of  the  two  types  may  perhaps  be  of  interest. 

Comparing  the  particulars  given  in  your  issues  of  July  11th, 
1916,  and  January  l,2th,1917,  we  obtain  the  tabic  below  :  — 
Power  Factor  ani>  Efficiency, 
h.p.  proportional  to  speed  in  both  machines. 

Variable-pole  motor.  Commutator  motor. 

Speed.  Top.      Medium.      Low.         Top.      Medium.      Low. 

Full-load  P.F.      ...        85  80  63  l'O  8(>  (',7 

efficiency       85%        81%        72%       84%       81%        77% 

Bearing  in  mind  that  we  are  comparing  a  50-H.P.  motor 
with  a  20-h.p.  motor,  we  see  that  the  difference  is  a  great 
deal  less  than  might  be  imagined.  The  commutating  machine 
has  better  power  factor  at  high  speeds,  but  probably  about 
the  same  at  low  speeds,  while  for  machines  of  equal  size  the 
induction  motor  would  probably  give  better  efficiency  at  all 
speeds,  low  or  high. 

As  regards  starting  and  acceleration,  we  may  note  that  it 
is  as  easy  to  build  a  variable-pole  motor  with  wound  rotor 
and  slip  rings  as  with  squirrel  cage,  and  hence  the  starting 
torque  is  identical  with  that  of  a  standard  induction  motor, 
while  the  current,  in  a  3  to  1  speed  range  machine,  is  reduced 
to  approximately  one-third  of  that  required  by  a  standard 
motor  of  the  same  maximum  output  and  speed.  Hence,  the 
starting  of  the  variable-speed  motor  is  much  superior  to  that 
of  a  standard  type.  By  an  appropriate  form  of  control  gear, 
both  the  rate  of  acceleration  and  the  current  absorbed  when 
changing  from  one  speed  to  the  next  are  kept  under  exact 
control,  absolutely  gradual  acceleration  being  attained; 

A  point  worthy  of  note  is  the  extremely  low  speeds  of  the 
50-h.p.  and  30-h.p.  commutator  machines  illustrated.  This  is, 
of  course,  due  to  the  requirements  necessary  to  obtain  spark- 
less  commutation  in  a  variable-speed  machine  on  50  cycles, 
namely,  low  speed  and  a  large  number  of  poles.  The  writer 
has  no  hesitation  in  placing  in  service  single-phase  machines 
of  double  this  capacity,  operating  at  1,000  R.P.M.  on  50  cycles, 
hut  these,  of  course,  run  in  the  neighbourhood  of  synchron- 
ism, the  commutatmg  condition  of  variable-speed  machines 
being  much  more  severe.  Even  in  a  size  so  small  as  50  H.P. 
lie  cost  of  control  gear  in  a  variable-pole  machine  becomes 
relatively  moderate,  while  the  motor  can  be  built  for  much 
higher  speeds.  Hence,  except  in  those  few  cases  where  abso- 
lutely gradual  speed  variation  is  necessary,  it  would  tend  to 
be  preferred,  the  comparison  inclining  more  and  more  to- 
wards the  variable-pole  machine  the  larger  the  installation. 
The  two  types,  of  course,  represent  two  different  dispositions 
of  the  switchgear  necessary  to  obtain  variable  speed,  since 
the  commutator  is  itself  essentially  a  switch.  In  one  case 
the  switchgear  is  made  an  integral  part  of  the  motor,  and 
is  in  continuous  operation.  In  the  other,  the  switchgear  is 
separate,  and  operates  only  when  a  change  of  speed  is  desired. 
Between  the  two.  engineers  may  congratulate  themselves 
that  the  difficult  problem  of  a  variable-speed  motor  is  rapidly 
approaching  solution. 

F.  Creedy. 

Guiseley,  January  30t/f,  1917. 

Cheap  Water=Power. 

Can  any  of  your  readers  offer  advice  on  the  following:  — 
I  am  in  charge  of  an  undertaking  in  a  small  country  town 
where  formerly  water  power  was  "used  for  generating  the 
cm  rent.  On  account  of  the  water  power  being  unable  to 
meet  the  demand,  and  the  transmission  line  (four  miles  long) 
needing  complete  reconstruction,  the  water  was  abandoned 
in  favour  of  suction  gas.  The  actual  water-power  generating 
plant  is.  however,  still  in  exceedingly  good  condition,  and  as, 
owing  to  the  great  cost  which  removing  the  turbiues  from 
their  position  would  entail,  the  plant  has  very  little  market 
value,  it  has  been  suggested  that  the  available  current  might 
b.-  used  for  some  electrochemical  process.  About  60  kw.  at 
2500  volts  single-phase,  at  verv  low  running  costs,  could  be 
obtained  as  the  plant  stands,  and  I  should  be  glad  if  any 
reader  could  suggest  a  purpose  to  which  a  small  quantity  ot 
power  like  this  could  be  profitably  put.  The  power  will  have 
to  be  used  on  the  site,  if  at  all. 

Water  Power. 


Federal  Income  Tax. 

I  have  pleasure  in -advising  you  that  the  efforts  of  this 
Association  have  been  successful  in  having  Section  lo  ot  the 
Income  Tax  Assessment  Act,   1915,   repealed  _ 

You  will  recollect  that  Section  15  provided  that  in  the  case 
of  a  ne.son  selling  goods  in  Australia  on  account  of  a  person 
not  resident  in  Australia,  the  principal  should  be  deemed  to 
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have  derived  from  such  sale  a.  taxable  income  of  5  per  cent, 
upon  the  price  at  which  the  goods  were  sold,  that  the  person 
selling  the  goods  should  be  personally  liable  for  the  payment 
of  the  tax  to  the  extent  of  the  tax  payable  on  goods  sold  by 
him  after  June  30th,  1915,  and  that  goods  should  be  deemed 
to  be  sold  in  Australia  on  account  of  a  person  not  resident  in 
Australia  if  any  person  in  Australia  received  a  commission  in 
respect  of  the  sale  of  the  goods,  or  was  paid  a  salary  for 
obtaining  orders  for  or  for  influencing  the  sale  of  the  goods. 
Under  the  provisions  of  the  Act,  as  now  amended,  neither 
the  agent  nor  the  overseas  principal  is  taxable  on  any 
profit  made  by  Hie  overseas  principal  on  the  sale  of  goods 
through  an  agent'  in  Australia. 

R.    H.    Butler,  Secretary. 

The  Australian  Association  of  British   Manufacturers 

and  their  Representatives. 

Melbourne,  December  10th,  1916. 


Accuracy  of  Steam=Flow  Meters. 

In  view  of  the  lack  of  confidence  in  steam-flow  meters, 
shown  by  the  discussion  on  Mr.  Lackie's  paper  at  last  year's 
meeting  of  the  Municipal  Electrical  Association,  the  follow- 
ing results  of  some  tests  we  have  recently  carried  out  on  a 
steam-flow  meter  may  be  of  interest  to  your  readers. 

This  steam-flow  meter  has  been  installed  in  connection  with 
a  3,000-KW.  turbo-generator,  and  as  we  have  a  Lea  recorder, 
through  which  the  whole  of  the  condensed  steam  from  the 
turbo-generator  can  be  passed,  we  can  check  the  quantity 
of  steam  recorded  by  the  steam  meter  against  the  quantity 
of  water  recorded  by  the  Lea  recorder. 

The  following  are  the  results  of  several  tests,  the  differ- 
ences being  given  as  percentages  of  the  full  scale  reading  of 
the  instrument,  which  is  60,000  lb.  of  steam  per  hour  :  — 

Difference  as 
T.ea  recorder.  Steam-flow  meter,  percentage  of  full 

lb.  per  hour.  lb.  per  hour.      •  scale  reading. 

16,273  15,026  2.1    per  cent.  - 

17,781  16.330  2.4    per  cent.  - 

30,871  30,562  .5    per  cent.  - 

32,460  31,606  1.4    per  cent.  - 

32.560  31,900  1.1    per  cent.  - 

40,905  41,503  .99  per  cent.  + 

J.  R.  P.   Lunn, 

Borough  Electrical  Engineer. 
Darlington,  January  30th,  1917. 


Profit=  Sharing. 

We  notice  in  your  issue  of  January  19th  reference  to  a 
pamphlet  on  "  Capital  and  Labour,"  by  Sir  William  Lever, 
Bart.,  in  which  he  advocates  profit-sharing  as  the  cure  for 
industrial  unrest.  With  this  we  are  in  complete  agreement, 
but  how  can  an  industry  share  profits  when  none  are  made? 
Sir  William  Lever  is,  luckily  for  himself,  engaged  in  an 
industry  which  yields  enormous  profits  (and  not  to  one  firm 
only),  and  did  so  in  competition  with  Germany.  Are  we  to 
assume  that  this  is  due  to  the  superior  intellect  and  ability 
of  soap  manufacturers  as  compared  with  electrical  manufa- 
turers.  or  to  natural  or  artificial  advantages?  As  Sir  William 
Lever  has  been  reported  as  advocating  trading  with  Germany 
after  the  war,  and  a  continuation  of  dumping,  and,  further, 
to  have  said  that  dumping  harms  Germany  and  benefits  us, 
will  he  explain  how  an  industry  which  is  subject  to  dumping 
and  State-aided  competition  is  to  work  at  a  profit?  In  con- 
sidering this  point,  it  is  necessary  to  take  a  modern  industry 
equally  suitable  for  both  countries,  and  not  an  old-established 
one  which  is  protected  by  goodwill  and  experience,  nor  one 
with  any  natural  advantages. 

If  our  destinies  are  to  be  controlled  in  the  future,  as  in 
the  past,  by  that  little  clique  of  Free  Traders  whose  fiscal 
fallacies  are  on  a  par  with  the  rest  of  their  false  conceptions 
during  the  last  35  years  [i.e.,  since  Germany  became  an 
industrial  nation),  even  the  best  form  of  industrial  co-opera- 
tion will  not  ensure  industrial  hannony. 

Mr.  John  Hodge,  our  Labour  Minister,  said  last  week  :  — 
"  I  am  one  of  those  silly  people  who  once  went  to  Germany 
on  a  peace  mission."  Previous  to  the  war,  like  the  silly: 
beggars  they  were,  the  Labour  men  thought  Free  Trade 
meant  the  prevention  of  war.  But  the  war  had  dropped  the 
scales  from  their  eyes.  He  was  going  to  have  no  more  Ger- 
man steel  in  this  country  while  there  was  an  idle  furnace 
here.  So-called  Tariff"  Reform  did  not  mean  the  lowering  of 
the  standard  of  life,  as  some  people  seemed  to  assume. 

Mr.  Hodge  thus  admits  that  his  own  opinions  have  changed, 
but  evidently  one  of  the  first  essentials  is  to  convert  the 
workers  and  voters  to  the  necessity  for  protection  for  all 
suitable  industries  which  are  subject  in  any  form  to  unfair 
competition. 

Electrical   Manufacturer. 


I  can  furnish  any  references  end  guarantees  which  may  bo 
necessary. 

At  the  moment,  I  believe  there  is  some  difficulty  in  exploit- 
ing goods  from  this  country,  but  British  manufacturers 
should  remember  that  America  and  Japan  are  flooding  the 
Australian  markets,  and  unless  the  home  manufacturer  shows 
that  he  is  taking  some  little  interest,  even  at  the  present 
time,  in  the  Colonial  linns  he  may  find  great  difficulty  in 
securing  ready  markets  after  the  war. 

I  am  in  the  position  to  influence  quite  an  amount  of  busi- 
ness in  the  Australian  market. 

Even  if  very  little  can  be  accomplished  now,  everything 
can  be  got  ready  for  that  time  when  business  will  be  very 
acceptable. 

A.  H.  C. 

[Any  replies  to  this  letter  that  we.  may  receive  will  bo 
forwarded  to  our  correspondent. — Eds.  Elec.  Rev.] 


Women   and  "  Shorts." 

I  have  read  the  letter  under  this  title  in  your  last  issue 
emanating  from  the  pen  of  someone,  supposedly  a  male, 
masquerading  under  the  nom  de  plume  of  "  Exciter,"  and 
my  first  impulse  was  to  wonder  how  your  highly  reputable 
journal  printed  any  such  garbage  without  reference  to  the 
facts,   which  were  easily  obtainable. 

Acting  on  the  urgent  demands  of  the  military  authorities, 
Marylebone  responded  energetically,  and,  I  should  say,  suc- 
cessfully, in  releasing  men  wherever  possible  by  employing 
women.  The  "short"  referred  to  developed  in  our  mains 
in  another  part  of  the  borough,  and,  incidentally,  severed  the 
telephone  wires  between  the  sub-station,  where  women  are 
employed,  and  the  generating  station.  The  woman  in  charge, 
with  commendable  initiative,  sought  the  nearest  call  office, 
and  thereby  conveyed  the  necessary  information  to  the  sta- 
tion engineer,   securing  continuity  of  supply  in  record  time. 

The  matter  was  investigated  by  my  Committee,  who  con- 
gratulated the  officers  and  staff  on  the  result. 

The  lurid  and  inaccurate  description  by  "Exciter,"  in  the 
light  of  my  explanation,  can  be  regarded  as  just  so  much 
silly  drivel.     ■ 

Duncan  Watson, 
Chairman  of  Electricity    Committee, 

Marylebone  Borough  Council. 

London,  W.,  February  6th,  1917. 

.  [While  we  regret  the  injustice  done  to  the  women  by 
"Exciter's"  incorrect  version  of  the  incident — which  we 
regarded  as  a  jocular  effort  on  his  part — we  are  glad  that  it 
has  drawn  from  Alderman  Duncan  Watson  a  statement  which 
not  only  vindicates  the  sub-station  attendant,  but  also  clearly 
demonstrates  her  efficiency  in  an  emergency. — Eds.  Elec. 
Rev.]  

Localising  a  Fault. 

Your  correspondent  "Mains  Assistant"  asks  for  a  simple 
method  of  locating,  in  the  future,  a  fault  such  as  he  describes. 
His  testing  apparatus  seems  to  be  short  of  a  Wheatstone 
biidge,  which,  I  think,  would  have  solved  the  difficulty.  He 
states  that  buming-out  and  a  loop  test  were  for  various 
reasons  impossible.  The  instruments  available  evidently  did 
not  meet  the  case,  as  the  fault  was  discovered  by  chance.  He 
does  not  state  if  the  resistance  of  each  conductor  was  known  ; 
if  so,  as  the  cable  was  completely  shorted,  the  bridge  test 
would  have  served  the  purpose.  Further  occurrences  of  a 
similar  nature  and  method  of  testing  would  be  interesting. 

H.  Payn. 

B.E.F.,  France,  February  1st,  1917. 


Australian  Agencies. 

Before  returning  to  Australia  I  am  anxious  to  obtain  the 
sole  representation  of  a  good  electrical  manufacturing  firm — 
particularly  metal  filament  lamps — for  the  Commonwealth  of 
Australia,  and  am  appealing  to  you  for  your  kind  assistance. 


In  answer  to  "Mains  Assistant's"  letter  under  the  above 
heading,  appearing  in  your  issue  of  the  26th  ult.,  I  thmk 
the  simplest  and  most  reliable  method  to  use  in  testing  for  a 
triple  short  and  dead  earth  on  triple-concentric  cables  is  the 
following  : — 
,  Pass  a  current  of  about  5  amperes  through  a  bank  of 
lamps,  or  suitable  resistance,  from  the  live  main  to  one  core 
(say  x)  of  the  faulty  cable,  whence  it  will  pass  through 
short  to  earth,  or  use  a  battery  connected  across  x  and 
o  cores. 

We  will  assume  here  that  the  fault  lies  beyond  the  first  x 
consumer. 

With  a  galvo.  or  sensitive  and  low-reading  voltmetei  take 
the  drops,  (a)  across  x  and  O  cores  of  the  faulty  cable  at  the 
testing  station,  ((>)  across  the  cut-outs  of  the  first  x  con- 
sumer's service,  and  (c)  across  x  and  o  at  the  far  end  of 
main.  This  last  reading  gives  the  drop  across  the  fault,  and 
is  .subtracted  from   (a)   and   (b). 

Now,  if  the  results  obtained  from  (o-c)  and  (fr-c)  are  plotted, 
taking  drop  vertically  and  distance  from  testing  station  hon- 
zontallv,  then  a  line  drawn  through  the  dots  when  produced 
cuts  the  horizontal  at  a  point  which  gives  the  distance  to 
the   fault. 

I  may  say  here.  I  think  it  advisable  to  lake  as  many  read- 
ings as  there  are  x  consumers  as  a  check. 

If  the  fault  lies  nearer  the  testing  station  than  the  first  x 
consumer,  then  the  readings  (b)  and   (c)  will  be  the  same, 
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and  a  test  taken  from  the  other  end  will  give  the  necessary 
information,  or.  alternatively,  a  known  resistance  can  be 
inserted  between  the  lamps  and  faulty  cable  and  equated 
to  terms  of  length  of  the  cable.  This  method  also  applies 
when  there  are  no  consumers  connected  to  the  mam,  or  no 
points   where  readings  can   be   obtained. 

Of  course,  when  the  current  is  accurately  known,  and  the 
drop  taken  with  a  voltmeter,  then  the  resistance  of  the  cable 
ting  station  to  fault  can  be  found  and  worked  out  in 
of   length.  .      ,  .    ,  ,•  ui 

The  points  to  be  remembered  in  this  test  to  ensure  reliable 
results  are  that  the  short  must  be  steady,  and  great  accuracy, 
i?  needed  in  reading  the  drop,  as  this  is  extremely  small. 
If  the  short  is  not  steadv.  then  using  a  Megger  across  the 
cores  is  a  great  help  in  cleaning  and  steadying  the  fault. 

T'sin"  a  battery  is,  perhaps,  the  better  way,  as  the  drop 
is  steadier  than  when  employing  the  mam  especially  in  the 
daytime,   when   there  is  a  motor  load  in  the  vicinity  ot   the 

"The  method  described  by  Mr.  Wardle  in  last  week's  issue 
has  the  disadvantage  of  not  eliminating  the  resistance  of  the 
fault,  which,  if  considerable,  will  greatly  affect  the  reliability 

of  this  method. 

W.    Leighton    Chubb. 

Maidenhead,  February  5th,  1917. 


WAR     ITEMS. 


Exports  to  China.— In  the  "  London  Gazette  for  Feb- 
ruary '2nd  there  appear  additions  to  the  list  of  persons  and 
bodies  to  whom  exports  to  China  and  Siam  may  be  consigned. 

Lighting  Restrictions.— In  a  lighting  restrictions  prose- 
cution at  Keighlev  last  week,  it  was  stated  in  evidence  that 
the  defendant  had  turned  on  17  electric  lights  m  order  to 
attend  to  the  boilers  at  a  certain  industrial  works.  Ihe  fine 
was  18s. 

Trading   with   the  Enemy.— The  "  London   Gazette  "  for 

February  2nd  contains  further  lists  of  persons  or  bodies  with 

whom     trading    is    prohibited    in    Argentine    and    Irucuay, 

il,    Chile.    Denmark,    Japan,    Morocco,    ISorway.    Peru, 

Spain,  Sweden,  &c. 

Exports  to  Australia.-Thc  Ministry  of  Munitions  an- 
nounces that  as  from  Januarj  31  I  1917,  no  application  for 
prioritj  certificates  for  the  manufacture  and  export  of  goods 
t  i  Australia  will  he  entertained  unless  the  application  has 
sen  by  the  Director  of  Munitions.  Collins  House, 
Collins     Street,     Melbourne,    Victoria.— Birmingham     Daily 

Ministry  of  Munitions  and  Lead.— The  Minister  of  Muni- 
tions bus  ordered  that  the  sale  or  purchase  ot  lead,  except  m 
accordance  with  a  licence  or  for  the  purpose  of  carrying  out  a 
written   contract  existing  prior  to  the  date  of  the  Order,  is 
prohibited.     Until  further  notice,  too,  there  must  be  no  use 
manufacture  without   a  licence,   unless  for  neces- 
ir     repairs,  involving  the   consumption   of  not   more   than 
i   .   ■  ■       rfor  tvpe-ca'sting  from  lead  already  in  that  form  or 
previously   purchased   for"  that   purpose.     Monthly  returns  of 
m   istock    &c,  and  contracts  and  orders,  will  have  to  be 
made     unless  the  total    stock    in  hand   or   order  for   future 
ery  has  not  exceeded   1  cwt.     Applications  for  licences 
must  be  made  to  the  Director  of  Matenals  at  Hotel  Victoria, 
Northumberland   Avenue,  W.O. 

Ministry  of  Munitions  and  Locomotive  Engines.— The 
Minister  of  Munitions  has  issued  an  order  that  all  persons 
(other  than  railwav  companies)  owning  or  having  in  their 
possession  or  under  their  control  any  steam  or  petrol  loco- 
motive engine  or  engines  in  Great  Britain  shall  within  ten 
days  from  Februarv  2nd  send  in  to  the  Deputy  Director- 
General  of  Railwav  Material  Licences,  Ministry  ol  Munitions. 
Whitehall  Place.  London.  S.W.,  returns  containing  the  fol- 
ing  particulars  with  regard  to  such  engin< 

-  a    Type  of  locomotive. 

Ib>  Steam  or  petrol  driven. 

i el  tvanie  or  number  ot  locomotive. 

><*'  Owner's  name  and  address. 

i  co  Maker  of  locomotive. 

(f)  Date  on  which  locomotive  was  built.  , 

(d)  Gauge  of  railway.  » 

.'■  I  Maximum  height  ft.  in.,  au'l -width  I.  in.  ol 

locomotive. 
vi)  Work  (if  any  on  which  locoinc  are  en)] 
Weight  and  general  description. 
^nd  to  make  such  further  returns  concerning  any  such  engine 
or  engines    as  may  hereafter   be    required   by   the   Deputy 
Director-General  of   Railway  Material   Licences. 

German   Litigation  in  Wartime! — A  remarkable  instance 

of  German  audacity  in  commercial  matters  towards  an  enemy 

country  is  reported   from  Germany,   where,   notwithstanding 

war   loans,   money   is  comparatively  scarce,    except   in  privi- 

i    industries   '  This  probably  explains   why   the  Accumu- 

ii  Fabrik,  AG.,  of  Berlin,  has  brought  an. action,  as  is 

otmced    in   a    Frankfort    newspaper,   against   the   Societa 

Gensrale   Italiana    Accumulator!   Elettrici,  of  Milan,    for   the 

falfi  hditions  embodied    in  a  contract  which    was 

.    li  .ctu  the  »'v  ooaiganiee  it  lJJl,  rtiiticg  to 


certain  pavments,  and  the  free  allotment  of,  one-tenth  of  the 
amount  of  a  new  issue  of  shares.  The  plaintiff  company  is 
said  to  claim  the  payment  of  £31,000,  together  with  interest 
at  5  per  cent,  as  from  March  31st,  1916,  and  the  surrender 
of  shares  for  £8,000  (200,000  lire),  forming  part  of  the  new 
issue  which  was  resolved  upon  at  the  general  meeting  ot  the 
Italian  company  held  in  August,  1916.  A  demand  of  this 
kind  in  war-time,  and  from  one  enemy  country  towards  an- 
other, is  beyond  the  comprehension  of  anyone— except  a 
German. 

Japan  and  Enemy  Trade.— The  -Tientsin  correspondent  of 
the  Morning  Post  states  (under  date  December  2ith  that  the 
announcement  that  the  Japanese  Government  will  shortly 
promulgate  strict  enemy  trading  regulations  has  aroused 
much  interest  and  satisfaction  among  the  Allied  communities 
in  North  China.  A  few  days  ago  a  Russian  decree,  forbidding 
nil  trade  with  enemv  or  blacklisted  firms,  was  published  in 
the  Press  "  In  order  to  make  the  Allied  action  absolutely 
watertight  it  only  remained  for  Japan  to  adopt  similar  mea- 
sures. The  Enemy  Trading  Regulations  of  France  and  Great 
Britain  have  undoubtedly  caused  the  German  firms  and  mer- 
chants in  the  Far  East  considerable  difficulty  and  inconveni- 
ence The  Japanese  authorities,  although  they  have  not  up 
to  the  present  fallen  into  line  with  their  Allies  in  this  matter, 
have  always  shown  themselves  willing  to  assist  when  the 
British  or  French  Consulates  could  show  that  cargo  intended 
for  shipment  by  Japanese  vessels  was  of  enemy  OTigm i  or 
destination.  But  owing  to  the  German  habit  of  employ mg 
Chinese  'fences,'  it  has  often  been  extremely  difficult  to 
obtain  such  proof,  and  there  is  no  doubt  that  there  has  been 
serious  leakage  in  the  economic  coffer-dam.  of  the  Allies ,  m 
the  Far  East.  We  may  now  expect  all  this  to  be  changed. 
The  onus  of  proving  that  suspect  cargo  is  not  of  enemy  owner- 
ship, origin,  or  destination, 'will  now  fall  upon  the  Japanese 
shipping  companies,  and  consequently  the  position  of  toman 
commercial  interests  in  the  Far  East  ought  to  become  much 
more   uncomfortable."  / 

After  the  War:  Extracts  from  the  Premier's  Carnarvon 
Speech.— In  his  reference  to  the- work  done  by  the  Ministry 
,7  Munitions-^  a  basis  for  an  appeal  aga, ^  prematoie 
criticism  of  Mr.  Neville  Chamberlain  and  his  National  Sei- 
vice  Department-Mr.  Lloyd  George  said:-  I  *ave  had 
a  good  deal  of  experience  of  what  men  of  this  kind  can  da 
the  great  business  men  of  this  country,  when  you  call  upon 
them.  The  Mayor  was  good  enough  to  refer  to  my  work  as 
Minister  of  Munitions.  The  only  credit  I  take  is  this-that 
I  gathered  together  as  fine  a  body  of  men  of  able  experience 
as  ever  came  together  in  any  Government  Department  as 
.xisted  in  this  or  any  other  land.  I  do  not  pretend  1 
,lil  the  work.  Thevdidit,  I  encouraged  them.  I  stood  by 
them,  and  now  and  again  I  scolded  them ;  but  we  all  worked 
hard  .  .  Thev  had  not  been  there  a  few  weeks  dealing 
with'  an  undoubted  shortage,  an  undoubted  deficiency,  to- 
gether with  lost  opportunities-before  we  heard  censure  and 
criticising  .  They  took  no  notice  of  it.  .  .  .  iney 
knew  "thev  were  going  to  confound  all  these  things,  not  by 
speech,  but  bv  accomplishment.  .  .  .  What  happened? 
The  great  battle  of  the  Somme  came.  These  men  had 
mobilised  the  whole  of  the  engineering  resources  of  the  coun- 
try Old  workshops  grew  to  life,  new  workshops  were  set 
up-vou  could  see  them  north  and  south,  east  and  west, 
wherever  you  travelled— old  machinery  made  the  best  ol. 
new  machinery  manufactured  here  and  also  ordered  m 
\merica— machinery  that  will  revolutionise  industry  alter  the 
war— and  new  industries  were  set  up  where  before  the  war 
we  had  been  dependent  entirely  on  Germany.  New  indus- 
tries were  created,  and  u-e  arc  not  going  to  drop  them  after 

Summing  up  his  appeal  to  the  nation  to  help  in  every 
possible  way  in  the  coming  effort,  Mr.  Lloyd  George  said I:— 
"  When  the  smoke  of  this  great  conflict  has  been  dissolved  m 
the  atmosphere  we  breathe,  there  will  reappear  a  new  Britain. 
It  will  be  the  old  country  still,  but  it  will  be  a  new  country. 
Its  commerce  will  be  new.  its  trade  will  be  new,  its  indus- 
tries will  be  new.  There  will  be  new  conditions  of  hie  and 
of  toil  for  Capital  and  for  Labour  alike,  and  there  will  be 
<vx  relations  between  both  of  them,  and  for  ever.  But 
there  will  be  new  ideas,  there  will  be  a  new  outlook,  there 
will  be  a  new  character  in  the  land.  The  men  and  women 
of  this  country  will  be  burnt  into  fine  building  material  tor 
the  new  Britain  in  the  fiery  kilns  of  the  war." 

Exemption  Applications.— At  the  Westminster  Local  Tri- 
bunal the.  London  County  Council  appealed  for  over  2U0 
men  employed  in  the  tramways  department.  This  depart- 
ment had  been  in  consultation  with  the  Advisory  Committee, 
but  disputed  the  decision  arrived  at.  The  Military  Repre- 
sentative stated  that  the  authorities  had  released  a  certain 
number  of  men  on  condition  that  the  Council  would  give  up 
a  number  of  men  at  present  certified.  If  they  would  not  do 
that  the  Army  must  have  the  others.  The  L.C.C.  Repre- 
sentative- We  are  almost  at  the  end  of  our  tether  It  the 
trarnways  are  of  national  importance,  we  must  have  the  men. 
V  Member  :  There  are  too  many  cars  in  the  afternoon ;  they 
are  often  emptv.  Why  cannot  women  drive  cars'.  L.C.C. 
will  not  let  them.  The  Tribunal 
allowed  150  men  in  certified  occupations  three  months  ex- 
emption with  leave  to  aDply  asain.  Forty  cases  were  with- 
drawn and  30  men.  94  of  whom  were  tram-drivers,  were 
removed  from  the  uini&sd  list.—Aformiq/  Pdst. 
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At  Southport,  the  borough  electrical  engineer,  Mr.  A.  S. 
Black,  appealed  for  three  employes  at  the  electricity  works. 
The  Military  Representative  said  the  men  had  been  badged, 
but  they. were  now  de-badged.  The  Chairman  said  Mr.  Black 
had  stated  that  if  these  men  were  taken  he  could  not  be  res- 
ponsible for  the  lighting  of  the  town.  The  case  was  ad- 
journed for  Mr.  Black's  attendance. 

A  Southport  appeal,  heard  at  the  County  Appeals  Tribunal, 
was  that  of  A.  Robertson  Hunt  (39),  electrical  engineer,  of 
Ainsdale,  who  appealed  against  the  decision  of  the  Local 
Tribunal.  The  latter  had  refused  his  claim,  but  allowed  time 
to  the  end  of  March.  The  appellant  said  that  prior  to  the  war 
he  had  business  premises  in  Liverpool,  but  had  since  given 
them  up,  and  he  described  the  nature  of  his  technical  work. 
The  Military  Representative  said  he  would  be  very  useful 
in  a  technical  corps  in  the  Army.  Exemption  to  April  1st 
was  given,   with  no  further  appeal   without  leave. 

The  Shipley  Electricity  Committee  applied  at  the  Local 
Tribunal  last  week  for  three  men  engaged  as  boiler  firemen, 
J.  Swallow  (37),  G.  Clow  (35),  and  T.  Pennington  (34).  Post- 
ponement was  granted  in   each  case  till  June  30th. 

At  Grantham,  on  January  26th,  the  Urban  Electric  Supply 
Co.  appealed  for  five  employes,  viz.  :  T.  H.  Heritage  (26), 
station  superintendent  fitter,  conditional  exemption  to  stand; 
J  H.  Williams  (26),  shift  engineer,  conditional  exemption 
withdrawn  for  substitution;  A.  W.  Dyke  (18),  switchboard 
attendant,  conditional  exemption  withdrawn  for  substitution. 
An  electrical  engineer  of  Westcliff,  appealing  at  Southend- 
on-Sea,  said  that  he  had  been  twice  rejected,  and  was  now 
placed  in  Class  C  3.  He  felt  that  if  employed  where  he  could 
use  his  professional  knowledge  he  would  be  of  more  service 
to  his  country,  and  he  had  applied  for  such  work,  including 
a  post  at  Salonika.  He  was  with  the  British  Thomson-Hous- 
ton Co.,  Ltd.,  of  Upper  Thames  Street,  E.C.  The  Tribunal 
extended  appellant's  exemption  until  March  1st. 

The  same  Tribunal  granted  until  June  1st  to  a  medical 
electrician  (29),  wholly  engaged  at  the  Queen  Mary  Royal 
Naval  Hospital  at  Southend. 

At  Nuneaton,  an  appeal  was  made  by  Percy  H.  Howe  (28), 
electrical  fitter,  who  is  engaged  on  Government  work.  On 
the  suggestion  of  the  Advisory  Committee,  exemption  until 
July  1st  was  granted  on  appellant  not  changing  his  avocation. 
At  Canterbury,  on  January  29th,  Mr.  E.  J.  Philpot,  elec- 
trical engineer,  appealed  for  two  employes,  S.  Kingham  (29), 
and  A.  S.  Fassum  (31).  The  last-named,  he  said,  was  respon 
sible  for  the  maintenance  of  a  number  of  electrical  installa- 
tions in  the  district,  including  the  Kent  and  Canterbury  Hos- 
pital. He  had  two  other  electric  wiremen,  and  was  doing 
work  for  the  military.  Kingham  was  allowed  three  months, 
and  Fassum  was  directed  to  join  up  onFebruary  28th. 

Dr.  Watson,  of  the  Alltymynydd  Sanatorium,  appealedto 
the  Carmarthenshire  Tribunal  against  refusal  of  exemption 
by  the  Local  Tribunal  to  D.  Williams,  electric  light  attendant. 
The  appeal  was  allowed,  and  conditional  exemption  granted.  _ 
A  Brighton  firm  of  electrical  engineers  appealed  for  their 
branch  manager  (32),  three  electrical  fitters,  aged  respec- 
tively 30,  41,  and  34,  and  an  electrical  clerk  (27).  The  firm, 
which  has  branches  at  Eastbourne  and  Worthing,  stated  that 
they  were  doing  considerable  work  for  munition  factories, 
hospitals,  and  the  Royal  Flying  Corps.  Four  of  the  men  were, 
allowed  three  months  each,  and  the  other  appeal  was  ad-' 
journed. 

At  Exeter,  the  city  electrical  engineer  (Mr.  Munro)  sup- 
ported an  appeal  by  Messrs.  Cory  Bros.,  coal  merchants,  for 
exemption  for  J.  Gregory  (40),  in  Class  B  2,  on  the  ground 
that  the  man  was  indispensable  to  the  undertaking  for  dis- 
charging coal  from  trucks  at  the  works.  Exemption  until 
May  31st  was  allowed. 

Worcester  City  Tribunal  has  granted  conditional  exemption 
to  seven  employes  of  the  Tramway  Co.,  all  of  whom  are  over 
31  years  of  age;  and  allowed  exemption  until  a  substitute  is 
found  for  another  employe,  aged  27. 

At  Salisbury,  the  Electric  Light  Co.  were  the  respondents 
in  a  Military  appeal  against  conditional  exemption  held  by. 
an  assistant  engineer,  two  engine  drivers,  and  a  meter  tester. 
For  the  company,  it  was  stated  that  12  out  of  23  men  had 
been  released  for  service,  and  one  more  was  going.  The  men 
appealed  against  were  in  certified  occupations,  and  their  work 
required  skilled  men.  One  of  the  drivers,  placed  in  Class  Bl, 
had  been  with  the  company  for  17  years.  One  driver  was 
allowed  until  March  1st,  and  the  others  until  June  1st. 

At  Hastings,  it  was  stated  that  the  Military  had  assented 
to  conditional  exemption  in  the  majority  of  the  cases  in 
which  certificates  of  exemption  held  by  employes  of  the 
Tramway  Co.  had  been  withdrawn.  The  general  manager 
I  Mr.  Vincent  Edwards)  said  that  the.  majority  of  the  men 
concerned  were  employed  in  the  power-house  and  sub-sta- 
tions, and  they  were  doing  their  best  to  find  substitutes  for 
the  younger  men.  At  the  present  time  they  were  employing 
several  discharged  soldiers,  and  trying  to  train  them.  He 
hoped  that  these  would  come  in  time  to  be  suitable  men.  The 
Tribunal  granted  conditional  exemption  to  all  the  trnrnway- 
men  appealed  for,  and  Mr.  Edwards  said  that  if  the  men 
could   do  public  service  they  would. 

At  Reigate.  on  January  30th,  the  Military  asked  for  the 
withdrawal  of  exemption  certificates  granted  by  the  Recruit- 
ing Officer  to  nine  men  with  the  East  Surrey  Traction  Co., 
Ltd      i  Mr.  A.   H.  Hawkins  (34),  manager  and  direc- 

tor.    Mr.  Hawkins  asked  the  Tribunal  to  confirm  the  certifi- 
cated granted  to  men  who  are  in  reserved  occupations,   but 


the  Tribunal  decided  that  the  best  course  to  pursue  was  to 
withdraw  all  the  certificates  and  review  the  cases  when  they 
came  up  on  their  merits. 


LEGAL 


Electric  Heatinc;  Device. 
An  electric  heating  device  was  the  subject  of  an  application' in  the 
Patents   Court,   on  Wednesday,  last  week,  before  the  Controller- 
General,  Mr.  Temple  Franks,  sitting  with  Sir  Cornelius  Dalton. 

Messrs.  Benham  &  Sons.  Ltd.,  of  66,  Wigmore  Street,  W.,  manu- 
facturers of  electrical  appliances,  applied  for  licence  to  use  the 
Patent  l'6.347,  of  1912,  in  the  name  of  Martin  Albrecht,  of  Gun- 
thernburgalle  100.  Frankfurt-a-Main,  Germany. 

This  patent  claims  electric  heating  devices  or  bodies  of  the  kind 
in  which  the  resistance,  suitably  insulated,  is  placed  in  a  metal 
casing. 

The  method  consists  of  strongly  pressing  a  thin  metal  casing 
around  a  resistance  strip  in  such  a  way  that  the  heat  produced  in 
the  resistance  strip  by  the  electric  current  will  be  transmitted 
almost  instantly  to  the  wall  of  the  casing. 

The  resistance  strips  are  packed,  as  usual,  between  thin  mica 
plates,  whereupon  the  resistance  strip,  insulated  by  the  mica  plates 
and  inserted  in  a  tube  having  comparatively  very  thin  walls'  and 
circular,  oval,  or,  preferably,  rectangular  in  cross-section,  is  rolled 
or  compressed,  so  that  the  walls  of  the  tube  will  be  pressed  or  rolled 
with  considerable  pressure  upon  the  mica  plates.  To  prevent  the 
walls  from  buckling  or  yielding  and  drawing-  apart,  the  tube  may. 
in  being  pressed,  be  formed  with  lateral  collars  or  flanges. 

The  process  enables  heating  strips  to  be  produced  with  a  heating 
capacity  of  from  10  to  50  watts  per  sq.  cm.  of  their  surface.  They 
transmit  almost  instantly  the  total  heat  to  the  liquid. 

For  the  applicants,  Mr.  Bousfield  (of  the  firm  of  G.  F.  Kedfern 
and  Co.,  patent  agents)  said  the  applicants  had  made  a  speciality 
of  electrical  kitchen  appliances  and  such  apparatus  for  use  in 
hospitals.  One  of  these  was  an  apparatus  for  heating  water.  The 
apparatus  referred  to  in  this  letters  patent,  while  it  had  its  distinc- 
tive features,  was  after  a  well-known  type.  Messrs.  &  Benham  Sons, 
Ltd.,  had  applied  for  letters  patent  for  this  device,  but  they  found 
in  front  of  them  the  patent  which  they  now  asked  for  licence  to 
adopt . 

The  Controller  inquired  whether  the  apparatus  could  i»  used 
for  cooking  purposes  .' 

Mr.  Bousfield  replied  that  its  main  pur-pose  was  for  heating 
water.  It  might,  however,  be  made  in  any  size.  The  efficiency 
was  said  to  be,  at  any  rate,  U5  per  cent. 

Applicants'  assistant  manager,  Mr.  Charles  Reed  Allansbv, 
explained  that  previously  they  had  made  electrical  heating  appli- 
ances by  attaching  the  heating  element  to  the  base  of  the  vessel  on 
the  outside.  Now  they  desired  to  immerse  the  element  in  the  water. 
They  might  eventually  make  specially  constructed  kettles,  with  a 
grooved  receptacle  for  the  element,  and  then  water  could  be  boiled 
without  an  exterior  fire  or  appliance.  They  wished  to  put  the 
apparatus  they  now  had  in  hand  upon  the  market  at  once,  and 
would  be  ready  to  pay  a  royalty  of  5  per  cent,  to  the  end  of  the 
war.  They  anticipated  a  public  demand,  and  they  proposed  to  em- 
ploy the  method  in  apparatus  they  were  making  for  their  own  use. 
The  article  would  be  made  in  various  sizes.  It  would  be  useful  for 
the  sterilising  vessels  surgeons  used  for  their  instruments  when 
carrying  out  operations.  The  element  would  be  smaller  in  that 
case. 

The  Controller  said  he  saw  no  reason  why  the  royalty  of 
.">  per  cent,  should  not  be  accepted  as  fair,  and  the  Court  would 
recommend  that  a  licence  be  granted  by  the  Board  of  Trade. 


Fowleb  '-.  Midland  Electric  Corporation  for  Power 
Distribution.  Ltd. 
In  the  Chancery  Division,  on  February  1st,  Mr.  Justice  Eve 
reserved  judgment  in  an  action  against  this  company,  of 
Birmingham,  by  Mr.  G.  W.  Fowler,  of  Old  Dean  Hall,  Camberley. 
executor  of  the  estate  of  his  late  aunt,  Miss  M.  J.  Fowler.  He 
claimed  payment  of  £1,800,  the  value  of  18  debentures  of  £100 
each,  a  premium  of  £15,  and  interest  at  the  rate  of  4i  percent, 
from  June  30th,  1913,  the  date  when  the  debentures  matured. 

The  case   for  the   plaintiff  was   that  after  the  death  of  his  aunt, 
the  company  sent    her   notices   of   the   expiration  of  the  series  of 

debenture    ol    rhichher!  I ted  a  part,  and  of  thi  it  a»    oi    

series.     These     of   rs<     she   did  not    receive,  and  the  plaintiff 

claimed  that  interest  on  the  debentures  continued  to  run  until 
they  were  paid  off  ;  the  company  first  declined  to  pay  any  interest 
from  June  30th,  lint  afterwards  they  saiil  they  wen-  willing  to  pay 
the  income  on  the  money  set  aside  for  the  payment  of  the 
debentures.  He  also  contended  that  it  «  as  the  duty  of  the  Com- 
pany to  find  their  creditor 'within  the  realm,  the  debentures  not 
being  payable  at  any  particular  place.  There  was  an  executor 
uld  give  a  proper  discharge  for  the  money. 

For  the  company  it  was  argued  that  the  plaintiff  had  been  in- 
default  in  not  doing  certain  things  which  would  have  put  the 
company  in  possession  of  the  knowledge  they  required,  that  he  was 
responsible  for  what  had  happened,  and  that  that  was  a  go 
why  no  further  interest  should  be  paid.  The  debentures  were  in 
the  common  form  in  not  having  any  place  specified  where  payment 
should  b'a  madij,  an'd  it  Vas  n'o  part  of  the  cb'mp'aWy's  duty  to 
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send  people  wandering  through  the  land  in  order  to  make  legal 
tender  of  money  due  to  debenture-holders  who  did  not  choose  to 
apply  for  payment  in  the  usual  way.  If  the  plaintiff's  contention 
was  upheld,  it  would  mean  that  in  the  future  debentures  would  have 
to  be  framed  in  a  very  different  way. 

His  LORDSHIP,  in  saying  that  he  would  give  judgment  in  a  few 
days,  remarked  that  the  case  was  one  that  would  affect  many 
others. 

De'Ath  r.  London  Electric  Railways  Co. 
At  the  Surveyors'  Institution.  Westminster,  Mr.  Samuel  Walker, 
F.S.I. .  as  Arbitrator,  heard  a  claim  for  compensation  by  Mrs. 
Phoebe  De'Ath  against  the  London  Electric  Railways  Co.  for 
damage  alleged  to  be  caused  by  noise  from  the  Bakerloo  Exten- 
sion Tube  Railway  to  her  property.  38,  Randolph  Gardens.  Kilbum. 

.Mr.  D.  X.  McNaughton  was  counsel  for  the  claimant,  while  Mr. 
Eustace  Hills  appeared  for  the  railway  company. 

ill;.  MeX.ucHTo.N  said  the  complainant  complained  of  the  noise 
and  vibration  immediately  after  the  railway  was  opened  in  January, 
1915.  A  few  months  later  her  solicitor  made  a  claim,  but.  at  the 
request  of  the  company,  the  matter  stood  over  until  January,  1916, 
when  liability  was  disputed.  An  Act  of  Parliament  met  the 
nuisance  of  noise,  which,  according  to  the  claimant's  case,  was 
greatest  in  the  early  morning  and  from  6  to  10  o'clock  at  night. 

Mr.  0.  De'Ath,  husband  of  claimant,  said  that  when  the  tube 
was  opened,  one  of  the  tenants  communicated  with  him  in 
reference  to  the  noise,  and  Witness  wrote  to  the  company. 

Mr.  and  Mrs.  Charles  Poynton,  tenants  of  the  ground  floor 
since  1911,  said  a.  rumbling  noise,  something  like  thunder,  was 
made  by  the  trains  every  day.  It  varied  a  great  deal,  but  they 
heard  it  more  in  wet  weather. 

Mr.  J.  J.  Done,  surveyor,  said  that  one  evening  when  he  visited 
the  property  he  noted  that  10  trains  passed  in  15  minutes.  The 
noise  they  made  sounded  like  thunder  as  heard  in  the  distance,  ami 
it  gradually  increased  and  then  decreased.  Four  of  the  trains  were 
particularly  heavy  and  extremely  noisy.  On  making  a  test  he 
came  to  the  conclusion  that  there  was  not  much  vibration,  but  the 
noise  would  have  an  effect  on  the  value  of  the  property,  as  it  would 
put  people  off  taking  the  flats,  and  anyone  suffering  from  influenza 
would  feel  especially  upset.  He  valued  the  property  at  £900,  and 
came  to  the  conclusion  that,  one-third  of  the  value  would  disappear 
sooner  or  later.  He  therefore  put  the  compensation  at  £300.  He 
went  to  the  house  three  times,  and  could  hear  the  noise  on  the  top 
floor,  but  he  had  never  been  able  to  hear  the  L.  &  N.W.R.  trains. 
4n  his  opinion,  depreciation  would  arise  when  it  became  necessary 
to  find  a  new  tenant.  In  future  the  owner  might  have  a  difficulty 
in  letting  the  property.  The  market  value  of  the  claimant's 
interest  was  affected  by  the  noise'  as  a  purchaser  would  make  due 
allowance  on  that  score. 

Mr.  H.  (i.  BEARD,  surveyor  and  auctioneer,  estimated  the  depre- 
ciation in  value  at  £336.  tin  one  occasion  he  counted  11  trains  in 
15  minutes.  In  his  view,  the  rents  would  fall  when  the  old 
tenants  left. 

Mr.  EUSTACE  HILLS,  on  behalf  of  the  London  Electric  Railways 
Co.,  argued  that  the  noise  was  negligible,  and  that,  as  no  damage 
had  occurred  for  two  years,  claimant  was  not  entitled  to  compensa- 
tion. The  L.  &  N.W.  Railway  was  over  300  yards  away,  and  there 
were  several  streets  of  houses  between  that  railway  and  the  property 
in  question. 

Mr.  J.  G.  Head,  surveyor  and  auctioneer,  gave  evidence  on 
behalf  of  the  Electric  Railways.  He  said  he  visited  the  premises 
on  two  occasions,  and  heard  the  sound  of  trains,  but  it  w-ould  need 
careful  discrimination  to  say  whence  the  sounds  proceeded.  He 
could  distinguish  the  rumbling  of  trains  at  intervals  of  two 
minutes,  but  it  was  very  slight,  and  there  were  other  sounds.  For 
instance,  he  heard  the  L.  &  X\W.R.  trains,  and  the  general  traffic, 
and  when  this  occurred  the  noise  of  the  tube  trains  was  swallowed 
up.  There  was  nothing  which  depreciated  the  value  of  the  pro- 
perty ;  the  noise  he  heard  was  not  sufficient  to  make  any  practical 
difference  in  t  he  value.  There  were  these  noises  all  over  London,  and 
one  got  used  to  them  ;  and  his  experience  in  places  where  houses 
had  been  much  more  severely  affected  showed  that  no  difference 
had  been  made  in  the  value. 

Mr.  J.  Bate,  surveyor,  of  Kilbum,  also  considered  there  was  no 
depreciation.  He  had  to  listen  attentively  for  the  rumbling  sound 
of  trains.  The  facilities  of  the  railway  should  tend  to  increase, 
rather  than  depreciate,  the  value  of  the  property. 

The  Arbitrator,  who  reserved  his  decision,  has  now  announced 
that  he  finds  there  is  no  damage. 


Wuolley  /.  Watson.  Marsh  ^  Co..  Ltd. 
At  the  Lambeth  County  Court,  on  the  1st  inst..  Judge  Parry  had 
again  before  him  the  case  of  Thomas  Woolley.  an  electrician,  who 
was  being  paid  compensation  for  injuries  received  during  his 
employment,  at  the  rate  of  I5s.  a  week,  under  the  Workmen's 
Compensation  Act.  the  respondents  being  Watson,  Marsh  &  Co. 
(Brondesbury),  Ltd.  The  facts  have  previously  been  reported  in 
this  journal,  when  the  case  came  before  the  Judge  in  December, 
when,  acting  on  the  advice  of  the  .Medical  Referee,  he  directed 
that  15s.  a  week  should  be  paid  to  the  applicant  until  the  date  of 
the  present  hearing,  and  that  he  should  in  the  meantime  endeavour 
to  get  back  to  work. 

Mr.  Kingsbury,  for  the  respondents,  reminded  the  Judge  that 
he  urged  the  applicant  to  go  to  work,  even  though  it  caused  him 
a  little  pain.  Some  correspondence  had  since  passed  between  the 
parties,  and  he  should  object  to  any  further  evidence  being  given 
on  his  behalf  by  his  doctor,  who  he  understood  was  present  in 
conn    as  the  doctors  for  the  respondents  were  not  present,  ami  the 


case  was  last  heard  before  the  Medical  Referee  sitting  with  the 
Judge.  He  understood  that  applicant  had  been  at  work  for  some 
days,  but  feeling  some  pain,  he  had  stopped.  He  (Mr.  Kingsbury) 
thought  he  was  capable  of  performing  light,  work. 

Mr.  BLOXHAM,  for  applicant,  said  he  tried  to  get  light  work, 
and  in  January  was  engaged  at  the  Bon  Marche,  Brixton,  packing 
china,  hi>  wages  being  5s.  a  day.  or  30s.  a  week.  He  stayed  there  four 
days,  hut  his  leg  became  so  painful  that  he  had  to  stop  work,  and 
had  done  none  since.  He  had  seen  his  panel  doctor,  who  said  the 
man  was  unable  to  work  at  present.  Considering  the  light  employ- 
ment he  had  taken  up  at  Brixton,  applicant  was  getting  very  good 
wages,  and  would  have  stayed  if  he  could. 

•  I  i  DGE  Parry  said  the  difficulty  was  what  to  do  in  a  case  of  this 
kind.  It  was  one  of  those  cases  in  which  the  man  should  persevere, 
even  if  he  had  a  certain  amount  of  pain  at  the  outset,  for.  unless  he 
did,  the  leg  would  get  worse. 

Mr.  Bloxham  said  that  probably  applicant  was  one  of  those 
men  who,  when  tiny  felt  pain,  did  not  care  to  go  on. 

Judge  Parry,  after  ascertaining  that  the  applicant  was  56 
years  of  age.  said  that  the  Medical  Referee,  at  the  last  hearing,  said 
there  were  some  effects  of  the  injury  still  remaining,  and  that 
there  was  a  certain  amount  of  incapacity  even  yet  from  the 
accident.  Whilst  this  litigation  was  hanging  about  he  did  not 
think  the  man  would  try  to  overcome  his  difficulties,  and  suggested 
that  counsel  should  confer  with  a  view  to  a  settlement. 

I'm  nsel  adopted  Ji is  Honour's  suggestion,  and.  after  a  short 
conference,  announced  that  they  had  come  to  terms,  which  were 
to  pay  applicant  15s.  a  week  up  to  date,  and  £25  in  settlement  of 
his  claim. 

Judge  Parry  said  it  was  an  excellent  settlement  for  both 
parties.  The  Medical  Referee  before  seemed  to  think  that  if  appli- 
cant made  a  special  effort  he  would  be  able  to  do  some  work  of  a 
light  nature.  Now  was  a  splendid  opportunity  for  him  to  do 
something,  considering  the  condition  of  the  labour  market.  He 
entered  judgment  for  applicant  for  £25  in  settlement  of  all  claims 
in  respect  to  this  accident,  with  costs,  but  declined  to  allow  the 
doctor'sfee  be-  attendance  that  day. 


Coal  Mim;s  Act  Prosecutions. 

CONTRAVENTIONS  of  the  Coal  Mines  Act  were  admitted  by 
William  A.  Mcllvena  and  John  Bond,  the  manager  and  electrician 
respectively  of  Shettleston  Xo.  2  Pit.  at  Glasgow  Sheriff  Summary 
Court.  The  respondents  were  charged  with  failing,  between 
August  17th  and  October  Oth.  to  have  an  armoured;  non-flexible 
cable  in  connection  with  an  electric  pump  in  the  Upper  Kiltongue 
Seam  of  the  pit  securely  attached  to  a  switch-box.  and  failing  to 
have  a  properly-constructed  bush  at  the  point  where  the  cable 
entered  the  switch-box.  Bond  was  charged,  further,  with  failure 
to  keep  his  log-book  in  the  statutory  form.  An  agent,  on  behalf 
of  Bond,  explained  that  the  proper  apparatus  for  the  cable  was 
ordered  in  August,  but  did  not  reach  the  pit  until  October.  In 
consequence,  Bond  was  a  victim  of  circumstances  over  which  he 
had  no  control. 

Mb.  J.  I).  Strathern,  depute  fiscal,  said  the  regulations  upon 
which  the  prosecution  was  founded  were  framed  for  the  safety  of 
coal  mines,  and  must  be  strictly  enforced.  The  security  of  the 
armouring  in  question  was  necessary  to  protect  the  insulated 
covering  of  the  cable  from  being  punctured,  and  thus  allowing 
electricity  to  escape.  The  bush  was  also  essential  to  prevent  such 
a  puncture.  In  the  absence  of  these  safeguards  the  insulating 
material  of  the  cable  had  been  punctured,  and  electricity  escaped 
to  the  outside  covering  of  a  switch-box.  and  through  that  to  the 
covering  of  the  flexible  cable  which  workmen  had  to  handle.  In 
consequence,  in  September  last,  a  man  was  electrocuted  at  his  work 
in  connection  with  the  pump  in  question.  Both  the  respondents, 
he  contended,  had  a  heavy  responsibility  in  the  matter. 

Sheriff  Scott  Moncrieff  imposed  a  penalty  of  £5  on  Mcllvena 
and  of  £3  on  Bond,  the  alternative  in  each  case  being  seven  days' 
imprisonment. 

Helical  Rollers,  Ltd.,  v.  Lockwood. 

This  action,  by  which  the  plaintiffs  claimed  specific  performance 
of  an  agreement  by  the  defendant  to  purchase  certain  patent  rights 
and  machinery,  including  two  transformers,  came  before  Mr. 
Justice  Peterson,  in  the  Chancery  Division,  upon  a  motion  for 
judgment  in  default  of  defence  and  appearance. 

Mr.  Sheldon,  who  appeared  for  the  plaintiffs,  said  that  the 
agreement,  wdiich  was  contained  in  letter.-  which  were  fully  set 
out  in  the  statement  of  claim,  was  an  agreement  that  the  plaintiffs 
should  sell,  and  the  defendant  should  purchase,  for  £200,  two 
patents,  two  completed  machines,  and  two  partly  -  completed 
machines,  together  with  the  parts  of  such  machines  and  two  trans- 
formers. In  January.  1916,  the  defendant  wrote  that  it  would  be 
impossible  for  him  to  give  more  than  £200,  and  on  March  2nd  he 
wrote  that  he  was  prepared  to  stand  by  his  offer  id'  January,  and 
would  lie  glad  to  know  if  it  was  accepted.  On  March  oth.  the 
solicitor  to  the  plaintiff  company  wrote  that  they  were  prepared 
to  accept  6200  for  the  patent  rights,  the  two  machines,  and  the 
two  partly-completed  machines,  and  that  as  they  were  giving  up 
flu  tease  of  their  premises  on  March  25th,  they  requested 
the  defendant  to  come  to  Sheffield  and  arrange  for  the 
removal  of  the  goods.  The  defendant  did  not  complete  the 
purchase  though  the  plaintiffs  had  always  been  ready  and 
willing  to  cany  out  their  part  id'  the  agreement,  and  they  had  been 
compelled  to  stoic  the  machinery,  incurring  the  cost  of  the  rent  for 
such  storage 

His    Lordship    said   the    defendant    oil  rod   to   purchase  two 


vol.  so.  No.  2,046,  fkbbuary  9,  ion.]    THE    ELECTRICAL    REVIEW. 


155 


machines  and  two  transformers,  but  he  did  not  see  how  they  came 
within  the  agreement. 

Mb.  Sheldon  said  he  was  instructed  that  they  did.  They  were 
part  of  the  machines,  and  were  required  for  the  working. 

The  defendant  was  not  represented,  and  his  LORDSHIP  made  an 
order  for  specific  performance,  as  asked. 


Postmaster-General  e.  P.  E.  Schweder  &  Co 
In  the  City  of  London  Court,  on  Tuesday,  the  PostmasteFGeheral 
made    a    claim     against     defendants,    stock    and    share    brokers, 
38; Throgmarton  street,  B.C..  to  recover  65  18s.,  being   62  7s.  fid. 

telephone  rent  and  £3  10s.  6d.  for  the  hiss  of  a  standard  receiver. 
The  62  7s.  6d.  was  paid  into  Court. 

Mi:.  Alsop,  for  the  Postmaster-General,  said  the  defendants  had 
a  private  wire  from  one  of  their  offices  to  sir  Julius  Weil's  office. 
When  the  office  was  given  up,  the  telephone  apparatus  had 
disappeared. 

Mi:.  ScHWEDEB  said  before  the  war  they  were  probably  the 
largest  users  of  private  and  other  telephones  in  the  United 
Kingdom.  They  had  private  wires  to  Liverpool.  Birmingham. 
Manchester.  &c.,  and  during'  rive  years  paid  £  26.000  in  rentals  for 
telephones.  Telephone  operators  came  in  and  out  of  their  office  at 
all  hours  of  the  day  and  night,  with  and  without  permission,  doing' 
work.  and.  in  his  view,  the  telephone  in  dispute  must  have  been 
taken  away— of  course,  not  dishonestly — by  one  of  the  Postmaster's 
servants.  He  was  only  defending  the  action  on  principle. 
Although  their  business  was  closed  by  the  order  of  II. M.  Treasury. 
ELM.'s  Post  Office  still  inade  them  pay  rentals  for  telephones,  and 
the  landlords  still  required  payment  of  rent.  They  had  taken 
every  care  of  the  telephone  apparatus  on  their  premises. 

MR.  ALSOP  said  all  he  had  to  show  was  that  the  standard  in 
question  had  not  been  returned,  and  that  he  claimed  he  had 
proved. 

JUDGE  Atherlev-.1o.nes.  K.C..  said  it  was  not  his  place  to 
sympathise  with  unfortunate  renters  of  telephones,  for  he  was  a 
telephone  renter  himself  in  several  places,  but  he  thoug'ht  the 
instrument  in  question  had  been  taken  away  by  inadvertence  by 
H.M.  Cost  Office  servants  :  therefore  judgment  would  be  given  for 
the  defendants. 


BUSINESS   NOTES. 


Aluminium  Developments  in  France.— It  is  proposed  bo 

mcrease  the  share  capital  of  the  Electro-Metallurgique  Francaise  of 
Froges  from  6620,000  to  61,000,000  by  the  issue  of  new  shares, 
which  will  be  subscribed  by  the  Conipagnie  Generate  d'Electricite. 
the  Electro-Metallurgie  of  Dives  the  Compagnie  Francaise  des 
Ketaux.  the  Trefileries  du  Havre,  and  the  firm  of  Giros  .v  Co.  \ 
the  transaction  will  be  effected  at  a  premium,  the  new  issue  of 
mares  will  yield  over  C80O.OOO.  which  will  permit  of  considerable 
extensions  being  carried  out  at  the  works  at  Froges.  and  will  assure 
to  the  company  valuable  customers  in  the  form  of  the  companies 
participating  in  the  issue.  It  is  considered  that  the  scheme  will  at 
last  enable  the  rolling  of  aluminium  to  be  expanded  to  the  extent 
which  it  deserves,  and  under  the  auspices  of  this  new  industrial 
organisation. 

A    Register    of    British    Manufacturers.  —  Thirty-five 

Chambers  of  Commerce  of  the  United  Kingdom  have  agreed  to 
co-operate  in  producing  an  official  register  of  all  British  manu- 
facturers, with  a  view  to  wresting  trade  from  the  enemy.  The 
register  will  be  printed  in  five  languages — English.  French. 
Russian.  Italian,  and  Spanish — and  will  be  widely  distributed 
amongst  Ambassadors.  Consuls,  and  Colonial  and  foreign  Chambers 
of  Commerce,  and  a  carefully-selected  list  of  traders  in  neutral 
countries.  —MornrniJ  Post. 

Catalogues    and    Lists.— British    Thomsox-Houstox 

Co..    Ltd..    Rugby. — List    Xo.    5,521,    describing    their    pressure 
i  ir  panels  for  A.c.  or  D.c.  circuits. 

Messrs.  T.  W.  Broadbent.  Ltd..  Victoria  Electrical  Works. 
East  Parade.  Huddersfield.— -Catalogue  Xo.  5  (leaflet  Xo.  4).  of  eight 
pages,  containing  an  illustrated  description  of  their  type  T  three- 
phase  alternating-current  generator,  with  tabulated  prices,  sizes, 
weights  and  dimensions.  The  machines  are  provided  with  specially 
large  exciters,  so  as  to  have  a  sufficient  margin  of  continuous 
current  available  for  lighting  purposes  ;  the  three-phase  current  is 
for  power  transmission  only.  Copies  of  the  list  will  be  sent  on 
application. 

The  British  Thomson-Houston  Co..  Liu.. of  77.  Upper  Thames 
Street.  London.  E.C..  have  issued  two  effective  show-s 
colours.  One.  in  which  an  automobile  with  brilliant  headlights  is 
the  main  feature,  i-  designed  to  popularise  Mazda  drawn-wire  lamps 
for  motor-car  use.  The  other — a  larger  sheet  assures  the  public 
las  are  lamps  that  can  be  depended  upon.  Both  show- 
Keets  emphasise  t  he  Brit  i-h  manufact  ore  of  the  lamps.  <  topics  may 
be  obtained  by  contractors  and  other  trade  customers  on  application. 

The  Key  Engineering  Co..  Ltd..  of  1.  Queen  Victoria  Street 
E.C..  have  issued  a  vest-pocket  celluloid  calendar  card  for  1917. 

Cambridge  Scientific  Instrument  Co.,  Ltd..  Cambridge.- 
List  Xo.  196,  describing  and  illustrating  their  resistance  pyrometers 
for  indicating  and   recording  temperatures   from    201    to  1,200   C. 
blast  temperature  record  obtained  in  a 
in  works. 


Liquidations. — Immisch  Laukch  and  Boat  Co*,  Ltd. — 

Creditors  must  send  particulars  of  debts.  Ax.,  to  the  liquidator 
(Mr.  T.  H.  Underbill.  7.">.  Durham  Road.  Manor  Park.  London),  by 
March  5th. 

X"e\<'  Superheater  Co.,  Ltd. — A  meeting  is  called  for  March 
6th,  at  Salisbury  House  E.(  '..  to  bear  an  account  of  the  winding-up 
from  the  liquidator.  Mr.  S.  G.  Bruff. 

R.E.T.  Construction  Co.,  Ltd.  a  meeting  of  creditors  will  )»• 
held  at  the  Institute  ol  Chartered  Accountants.  Moorgate  Place. 
EC.  on  February  12th. 

Atlas  Ei.EiIkkal  Co.,  LTD.— A  meeting  i>  called  for  March 
5th.  at  119,  Finsbury  Pavement,  E.C.,  to  hear  an  account  of  the 
winding-up  from  the  liquidator.  Mr.  G.  E.  Corfield. 

French  Trade  with  South  Africa.— A  representative  of 

a  syndicate  of  French  firms  especially  interested  in  the  electrical 
and  mechanical  trades  has  been  visiting  South  Africa  in  order  to 
investigate  on  the  spot  what  steps,  if  any.  can  be  taken  to  improve 
trading  relations  between  South  Africa  and  France  after  the  war. 
It  is  stated  that  the  object  of  the  syndicate  is  not  to  replace  British 
goods  in  a  British  Colony  by  French  goods,  but  to  endeavour  to 
obtain  for  French  firms  orders  for  goods  which  Great  Britain  and 
her  Colonies  cannot  supply,  and  which,  heretofore,  have  been  given 
to  German  firms.  It  was  thought  that  South  Africa  might  find 
in  France  a  market  for  copper,  iron,  asbestos,  &c,  The  representa- 
tive stated  that  it  was  probable  that  the  syndicate  he  represented 
would  establish  branches  in  South  Africa  where  stocks  could  be 
carried.  Further,  it  was  hoped  to  establish  a  line  of  steamers 
bet  ween  France  and  Africa  to  take  the  place  of  the  German  East 
Africa  Line.  It  was  also  suggested  that  an  exhibition  of  French 
goods  should  be  held  in  South  Africa  after  the  war. — Board  of 
Truth  Journal, 

Machine    Tool    and   Engineering    Association,    Ltd. — 

The  annual  meeting  of  this  Association  is  to  be  held  at  West- 
minster, on  Wednesday  next.  The  report  for  1916  shows  that  21 
firms  have  joined,  and  the  membership  is  now  157.  The  financial 
position  is  satisfactory.  The  Association  has  continued  to  render 
assistance  to  the  Ministry  of  Munitions.  Five  gentlemen  had 
served  on  a  Committee  to  advise  the  Controlled  Establishments 
Section  of  the  Ministry  on  questions  of  depreciation,  allowance  tot- 
additional  output.  &c\,  in  so  far  as  they  affected  the  machine  tool 
trade.  Evidence  was  given  before  the  Board  of  Trade  Committee 
respecting  engineering  trade  after  the  war.  Suggestions  have  been 
made  in  a  report  presented  to  the  Committee  respecting  steps  that 
will  be  necessary  on  the  part  of  the  Government  to  assist  in  further 
developments  of  the  trade.  "  A  variety  of  Associations  have  been 
formed  for  the  purpose  of  development  of  British  trade  after  the 
war.  but  up  to  the  present  your  directors  have  not  seen  their 
way  to  give  support  to  any  of  these  organisations.  The  Asso- 
ciation directors  hope  at  an  early  date  to  make  representations  to 
members  concerning  the  prevention  of  the  advertising  of  German 
goods  after  the  war  in  British  trade  and  technical  journals." 

Trade    Announcements.  —  Messrs.    Acstix   Walters 

and  Son.  of  Manchester,  have  a  well-equipped  department  for  the 
manufacture  of  sheet-metal  goods,  such  as  large  conical  shades, 
resistance  and  circuit-breaker  covers,  and  general  sheet-metal  work 
for  electrical  and  ventilating  engineers. 

The  premises  of  Messrs.  Booth  &  Bosiford.  in  Frederick  Street. 
Cardiff,  were  involved  in  the  fire  which  occurred  there  on  January 
29th.  The  firm's  stock,  tools,  and  fixtures  were  lost,  but  the  books 
and  papers  were  saved.  Offices  have  temporarily  been  taken  and 
business  resumed  at  9,  Queen  Street,  Cardiff. 

Electrical  Imports  of  Uruguay.— According  to  a  recent 

return,  the  imports  of  electrical  goods  into  Uruguay  during  1915 
only  attained  a  value  of  £46,140. 

L.C.C.  Contract  Conditions.— The  Highways  Committee 

of  the  L.C.C.  recommends  in  connection  with  the  contract-  with 
the  British  Westinghouse  Electric  aud  Manufacturing 
Co.  and  FERGUSON,  Pailin  k  Co.,  Ltd..  for  alterations  and  addi- 
tions to  switchgear  at  the  Greenwich  generating  station,  that  the 
payments  clauses  to  be  inserted  be  as  follows  : — 80  per  cent,  of  the 
value  of  the  machinery  from  time  delivered,  or  of  work  executed 
on  the  site.  In  per  cent,  one  month  after  the  machinery  has  been 
taken  over,  and  10  per  cent,  after  the  expiration  of  the  period  of 
maintenance. 

Book    Notices. —  The    Cm/ ml    for    December   contains 

articles  on  "The  Heat  Treatment  of  Tool  Steel."  by  C.  W.  J. 
Taffs  :  "  The  Value  of  a  Training  in  Science  in  Industrial  Work." 
by  Dr.  E.  F.  Armstrong  :  and  "  Machine  Tools."  by  G.  W.  Tripp, 
as  well  as  Old  Student  Notes,  Reviews,  &o. 

"Proceedings  of  the  Municipal  Tramways  Association  (Incor- 
porated!. 1915-16."     From  the  Association  :  Prici   it 

"Primary  Batteries"  I  new  and  enlarged  edition).  By  \V.  R. 
Cooper.  London:  Electrician  Printing  and  Publishing  Co  Ltd 
Price  12s.  6d.  net . 

"Annates  des  Pastes,  Telegraphes,  et  Telephones."  Vol.  V, 
Part  i.     December.  1916.      Paris  :   A.  Dumas.      Price  10  fr. 

"Post    Offii      i  Journal."     Vol.   LX,  Part    I. 

January,   1917.    London      II.    \ hi i.:. -  .,    .*.    Co.     Price 

"High-Speed  Interne  in   Engines.'     K\    \.  u    Juds 

London  .   Whittaker  &  Co       Prio    16s.  net. 

,./,;.,    House  Journal  for  the  Lent  Term  contains  a  note 

on  transmiss powei    b  tween  two  a.c.   power  stations,    bj 

L.  Romero,  an  abstract   of  Dr.  Russell's  Kelvin  Lecture,  and  man) 
additions  to  the  Roll  of  Honour  of  past  and  present  Fara 
well  as  other  items  relating  to  the  pupils  of  the  College    ,v<  . 
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LIGHTING  AND  POWER  NOTES. 


Australia. — The  extension  of  the  electric  lighting  system 

along'  thi-  Milson's  poiut  line  (Sydney  North  shore")  is  making  sub- 
stantial progress.  The  manager  of  the  Sydney  E.L.  Department 
states  that  the  supply  should  be  available  near  the  railway  stations 
at  Roseville.  Lindfield.  Killara  and  Gordon  by  the  end  of  March  or 
the  beginning  of  April  next. 

The  Sydney  Council  has  decided  to  give  a  supply  of  electricity  to 
the  Paramatta  Electricity  Co. 

The  electrical  engineer  is  to  submit  a  scheme  for  providing  coal 
storage  in  the  vicinity  of  the  Council's  power  house  at  Sydney. 

The  Shin-  of  Rylstone,  X.S.W..  has  applied  for  authority  to 
install  an  electric  lighting  and  power  scheme. 

Barrow.  —  Proposed    Extensions.  —  The    T.C.    has 

approved  the  Electricity  Committee's  recommendation  to  extend 
the  electricity  works  at  a  total  estimated  cost  of  about  £2 

Bath. — The     engineer     lias     drawn    attention    to    the 

maximum  load  of  1,318  KW.  on  December  18th  last,  with  severe 
lighting  restrictions  in  force,  and  in  view  of  the  probable  shortage 
of  plant  when  conditions  become  normal,  he  has  been  instructed  to 
report  on  the  situation. 

Bedford. — The  R.D.C.  has  given  its  consent  to  the  use  of 

overhead  lines  in  the  district  by  the  T.C.  for  the  transit- j 
energy  to  a  new  factory  in  the  rural  area. 

Continental. — Spain. — According    to   recently-compiled 

statistics,  the  hydro-electric  energy  represented  in  the  watercourses 
of  Spain  amotmts  to  over  5.000.000  H.P.  There  are  at  the  present 
time  110  large  hydro-electric  installations  which  utilise  a  total  of 
281,490  H.P.,  and  a  number  of  small  plants  which  utilise  300,000 
H.P..  these  figures  would  probably  be  increased  by  the  end  Of  last 
year  to  500.000  HP.,  several  important  generating  plants  having 
been  in  course  of  construction.  The  power  reserved  to  the  110  large 
installations  is  1,020,790  h.p..  leaving  739,300  H.P.  unappropriated. 
Numerous  concerns  utilise  water  directly  as  motive  power  without 
transforming  it  into  electricity.  In  Catalona.  the  weaving  industry 
utilises  about  200,000  h.p..  half  of  which  is  utilised  directly.  The 
rivers  which  How  from  the  Pyrenees  and  traverse  Catalona  aggre- 
gate 1,135,000  H.P..  but  the  concessions  granted  account  for  only 
H.P.  The  power  furnished  by  Spanish  rivers  is  shown  as 
follows  :— Ebro  and  its  feeders.  1,300,000  h.p.  ;  Duero.  900,000  H.P.  : 
Gruadalqniver, 750,000 H.P. :  Tagus.  700.000H.P.;  Guadiano 

hi-  :   Minn.  250,000  Hr.  ;  Jucer.  190,( H.P"  :  Segura  and  feeders. 

100, h.p.  :  other  rivers.  600,000  H.p.  ;  or  a  total  of  5,160,000 

h.p.  These  figures  are  suggestive  of  the  opening  for  electric  plant 
which  the  industrial  progress  of  Spain  offers. — L'lngegneria 
Ferroviaria. 

La  Federacion  Patronal  de  Industrial  Electricas  is  the  name  of  a 
new  concern  which  has  lately  been  organised  in  Barcelona,  with  a 
capital  of  c  lo.onn.  to  develop  electric  lighting  and  power  installa- 
tions in  Spain. 

Norway. — The  municipal  electric  sub-station  in  Hausmansgata. 
Christiania,  is  to  be  rebuilt,  at  a  cost  of  381,000  kroner. 

The  Divisional  authorities  of  Bolne  have  decided  to  rai- 
of  150.000  kroner,  with  a  view   to  the   construction  of  a  communal 
electricity  works,  Governmental   approval    of  the  scheme  having 
been  secured. 

The  Kvinnherred  Divisional  Council  has  approved  a  concession 
to  the  Aktie  Selskab  Atauranger  for  the  development  of  the 
Alauranger  Waterfalls.     Some  100.000  h.p.  is  to  be  secured. 

Large  extensions  of  the  Stavanger  Elektro-Staalverk  are  planned, 
it  having  been  decided  to  double  the  production,  and  work  up  all 
steel  into  finished  goods.  A  rolling  mill  is  to  be  built,  and  electric 
driving  is  to  be  extended,  so  as  to  exclude  the  use  of  coal. 

Approval  has  been  given  to  the  local  authorities  of  Gv  rsl 
Bremanger.  Norway,  to  raise  loans  to  develop  water  power  for 
electrical  industries  in  those  localities  for  lighting  and  electro- 
chemical industries.  The  cornrnunal  administration  of  Jevnaker. 
Lunner.  Gran  and  Grandbu  has  appropriated  $134,000  to  enlarge 
I  he  Hadeland  electric  station.  The  Bremanger  Power  Co.  will 
erect  a  factory  for  producing  carbide  and  cyanamide.  producing 
30.000  tons  of  carbide  per  year,  of  which  one-third  will  be  used  for 
making  cyanamide.  A  French-American  syndicate  is  considering 
the  erection  of  a  large  electrochemical  plant  in  the  Telernarken 
district,  using  100,000  H.P.' from  the  JIaar  Falls  in  Timi.— M.  and^C- 
Engineering. 

Cork. — It  is  expected  that  electricity  will  be  the  lighting 
medium  i nnection   with 

id  by  the  industrial  developments  on  ti^  Cork  ! 
ilarino  sites,  where  motor  and  engineering  works  are  to  be 
The  Corporation  is  taking  steps  to  obtain  a  Government  grant. 

Dover.— -^ 'ax  Sani  tion. — On  account  of  the  additional 
expenses  I  61,300)  caused  by  war  conditions,  the  Government  has 
contributed  £500  towards  the  cost  of  a  new  cable  ;  it  has  also  lent 
u:;.M4  to  tin-  T.C  to  c  iver  the  cost  of  the  cable,  the  interest  pay- 
able being  J  per  cent,  over  the  current  interest  of  the  Government 
loan  for  the  time  being,  with  a  minimum  of  5  per  cent. 

Dublin. — At  a  meeting  of  the  Dublin  Corporation,  on 
Monday,  a  letter  was  read  from   "Six.  M.   Ruddk 
engineer,  expressing  surprise   that   a  recommendation  to  supersede 
him  by  the  creation  of  a  new  and.  in  his  opinion,  unnecessary,  post, 
should  havfc  b'een  brought  forward  without  any  opp'oi-tunity  beirfe 


taken  by  the  Special  Committee  investigating  the  administration 
of  the  electrical  department  to  ascertain  his  views,  as  chief 
executive  officer,  of  either  the  expediency  or  the  necessity  of  such 
a  prop  isal.  His  record  of  service  during  the  26  years  he  had  had 
charge  of  the  department  should  entitle  his  opinion  to  have  some 
value.  He  did  not  know  with  what  powers  it  might  be  proposed 
to  endow  Mr.  D' Alton,  but  he  did  know-  that  if  given  equal  powers, 
his  more  intimate  knowledge  of  the  department  would  enable  him 
to  secure  better  results  than  that  gentleman,  as  a  stranger,  could 
hope-to  achieve.  Having  spent  the  best  years  of  his  life  in  the 
service  of  his  native  city.  Mr.  Ruddle  hoped  the  Council  would 
that  he  had  first  claim  on  any  additional  powers  that 
might  !',■  given.  The  Council  decided  to  refer  the  letter  to  the 
Special  Committee. 

Horsham. — Price  Increase. — The  Lighting  Committee 

■  •I  the  UPC.  reports  that  it  has  under  consideration  the  desir- 
ability of  abolishing  the  maximum  demand  system,  and  adopting 
instead  flat  rates  ;  and  that  in  view  of  the  heavy  deficiency  which 
will  result  on  the  working  of  the  electric  light  undertaking 
during  the  war.  it  has  no  alternative  but  to  increase  the  price  of 
energy  as  from  March  31st  next. 

Liverpool. — Rate  Relief. — The  Tramwavs  and  Electric 

Power  and  Lighting  Committee  has  decided  to  recommend  a  con- 
tribution towards  the  relief  of  the  irom  the 
profits  of  the  electric  lighting  department  for  the  past  year. 

London. — Shoreditch. — With    reference    to    our   note 

r   regarding  proposed  extensions,  it   is  intended  to  install  a 
5,000-KW.  turbo-alternator  at  Whiston  Street  station,  together  with 

■It.    three-phase    switchgear.    also    rotary    converters    at 
Coronet  Street  station,  and  two  three-core  '25  cables  to  connect  up 

stations,  the  total  cost  being  estimated  at  £40,950. 
L.C.C. — The  Finance  Committee  recommends  the  sanction  of  the 
Council  to  the  borrowing  of   £23,152  by  the  Woolwich  B.C..  for 
electricity  purposes  I  turbo-alternator.  £11,935  :  switchgear.  £1,017  : 
mains.  Mc.  £10,2 

Manchester. — The  Corporation  has  arranged  that  skiliod 

men  in  the  electricity  department  shall  receive  a  minimum  war 
allowance  of  6s.  6d.  a  week. 

New    Zealand. — The    poll    of    the    Christchurch    City 

Council  on  the  proposal  to  raise   £60,000  to  extend  the  Council's 

v  scheme,  resulted  in  its  favour. 

The  Tuakau  (N.Z.)  Road  Board  has  decided  to  proceed  with  its 

electric   lighting  scheme   and  other  works,  for   which    a    loan  of 

C  12,000  was  recently  sanctioned. 

Nuneaton. — Proposed  Loan. — The  T.C.  has  applied  to 

the  L.G.B.  for  a  loan  of  £1,950  for  the  provision  of  a  new  boiler 
and  feed  pump  for  the  electricity  works. 

Rochdale. — Last    week  was   one   of   much  difficulty  in 

connection  with  the  electricity  undertaking,  and  on  Thursday  and 
Friday  last  many  consumers  of  power  had  their  day  supply  cut  off. 
Owing  to  the  dearth  of  men  to  keep  the  boilers  free  of  ashes,  three 
out  of  the  six  boilers  were  out  of  use.  During  the  week  a  quarter 
of  the  -pinning  department  of  the  D.R.  mills  were  run  on  a  night 
-hilt,  by  arrangement  with  the  Electricity  Committee,  so  as  to 
relieve  t he  day  load.  Considerable  criticism  has  been  made,  but  it  is 
stated  that  the  Committee  has  been  unable  to  secure  delivery  of 
ssary  ash  plant.  The  tramway  service  was  also  affected  to. 
some  extent. 

Sunderland. — Year's  Estimates. — The  estimates  La- 
the year  ending  March  31st  next  were  presented  to  a  meeting  of 
the  Electricity  and  Lighting  Committee  on  the  1st  inst.  The 
statement  showed  an  output  of  15.4u3.354  units,  as  against  an 
actual  output  of  15.036.376  in  the  preceding  year.  The  Da] 
be  carried  to  the  net  revenue  account  was  £31.162.  slightly  m^re 
than  6800  above  the  actual  balance  for  the  preceding  year,  nf 
this  sum.  £28,309  would  be  absorbed  by  repayment  of  I 
interest  :  contribution  to  capital  was  put  at  £1.137:  income-tax. 
c 2.241  ;  and  the  renewals  fund.  £S70.  These  appropriate 
exceed  the  amount  brought  forward  by  some  £1,095,  which  debit 
balance  would  be  carried  forward  to  the  next  year's  account. 
Alderman  Bruce  said  that  the  debit  was  due  in  part  to  increase  in  • 
income-tax.  in  insurance,  and  in  interest  on  loans,  and  employes'  wages 
were  a  heavier  item.  He  added  that  it  was  estimated  that  a  los3 
!3  had  been  occasioned  solely  through  the  bad  quality  of 
coal  supplied  to  the  department  during  the  year. 

Tasmania. — In  regard  to  the  proposal  of  the  Launeeston 
City  Council  to  consider  the  additional  steam  plant, 

Mr.  J.  H.  Butters,  chief  engineer  and  manager  of  the  Governin 
hydro-electric  scheme,  states  there  is  no  necessity  to  (  .' 
Council's  steam  plant  temporarily.  If  all  the  power  mentioned  in 
the  Amalgamated  Zinc  Co.'s  contract  is  actually  taken  by  the  com- 
pany, this,  together  with  other  commitments,  will  absorb  all  that 
it  is  advisable  to  connect  to  the  Great  Lake  scheme,  but  t 
years'  notice  must  be  given  by  the  Zinc  Co.  of  its  requirements 
under  the  second  block,  and  also  any  large  industry  which  might  be 
established  at  Launeeston  would  probably  require  from  18  mon 
to  two  years  to  erect  its  buildings  and  equipment.  A 
for  a  large  block  of  power  could  at  once  enter  into  a  contr; 
which,  together  with  the  existing  Launeeston  load,  woc 
the  erection  of  a  line  from   the  Great  Lake,  rid  Arthur  s 

ton.      Then,   in  the  event  ot   the  Amalgamated  Zinc  Co. 
ordering  their  second  block,  arrangements  could  be  ma 
ceil  with  the  Arthur's  Lake  scheme  concurrently  with  aL 
of  the  Great  Lake  sthenic,-  and  these,  two  d'eraTOprnehti, 
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completed  at  about  the  same  time,  when  the  Launceston  load 
could  be  takeu  from  Arthur's  Lake  and  the  Zinc  Co.'s  load  from  the 
Great  Lake. — Tenders. 

Tipperary. — Reporting  to"  the  Guardians,  Mr.  J.  P. 
Tierney.  consulting:  engineer,  stated  that  the  electricity  plant  at 
the  workhouse  buildings  was  totally  inadequate ;  the  battery 
had  been  completely  overtaxed,  and  new  plant,  would  be  necessary 
in  the  laundry. 

Todmorden  —  Proposed  Turbine  Plant.— The  Cor- 
poration has  approved  a  recommendation  by  the  Electricity  Com- 
mittee that  the  existing-  generating-  plant  is  obsolete,  and  that  a 
more  economical  plant  should  be  installed,  and  has  decided  that 
steps  be  taken  to  install  a  1,000-kw.  turbo-generator,  with  all 
auxiliaries,  at  an  estimated  cost  of  £  10,000.  and  that  application 
be  made  to  the  L.G.B.  for  sanction  to  borrow  this  sum. 


TRAMWAY  and  RAILWAY  NOTES. 

Accrington. — In  accordance  with  an  agreement  between 
the  two  Corporations,  the  Blackburn  and  Accrington  Corporation 
t  ranicars  have  commenced  to  run  a  through  service. 

Ashton-under-Lyne. — The  Committee  on  Production  has 
notified  that  the  tramway  bonus  in  the  S.E.  Lancashire  area  is  to 
include  increases  in  wages  or  bonuses  granted  since  the  war  began. 

Bacup. — Arbitration  Award. — Mr.  J.  M.  M'Elroy  has 

issued  his  award  in  the  arbitration  betwen  the  Bacup  and  Rawten- 
stall  Corporations,  on  the  proposal  of  the  latter  to  increase  the 
number  of  stages  on  the  Bacup-Rawtenstall  tramway  system. 
The  result  of  the  award  is  that  there  is  no  change  in  stages  or 
fares,  Bacup  thus  winning  its  case. 

Blackburn.— Fare  Increase. — The  proposal  to  increase 

the  fares  and  shorten  the  penny  stages  was  agreed  to  by  the  T.C., 
an  amendment  to  refer  the  matter  back  being  defeated  by  a  large 
majority. 

The  Corporation,  on  February  2nd,  decided  to  adopt  the  award 
of  higher  wages  for  tramway  workers  ;  female  employes  will  par- 
tioipate  equally  in  the  advance. 

Bolton. — The  Chief-  Industrial  Commissioner  has  inti- 
mated to  the  Tramway  Committee  that  the  tramway  bonus  is  to  be 
proportionally  reduced  where  time  is  lost,  as  in  the  case  of  wages. 

Colne. — The  T.C.  has  discontinued  the  l^d.  and 
2  id.  fares  on  the  tramways,  and  withdrawn  the  books  of  discount 
tickets,  owing  to  the  advance  in  wages  and  other  charges. 
Workmen's  tickets  are  to  be  continued. 

Continental. — Norway. — The  authorities  of  Stavanger 
have  unanimously  decided  to  sanction  the  outlay  of  1,275,000  kroner 
on  the  construction  of  an  electric  tramway  in  that  city. 

Darwen. — Fare  Increase. —  The  Tramways  Com- 
mittee has  to  provide  £1,240  a  year  for  electricity,  separation 
allowances,  and  increased  wages  over  pre-war  expenditure,  and  in 
order  to  meet  these  liabilities  the  Committee  has  decided  to  raise 
the  fares. 

Dundee. — The  question  of  the  use  of  electric  haulage 
for  jute  and  other  goods  was  referred  to  by  Mr.  T.  S.  Dick  at  a  city 
meeting.  He  estimated  that  the  horse-haulage  of  a  million  tons  of 
jute  cost  £13.541,  whereas  by  electricity  the  work  could  be  done 
for  C4.464. 

Glasgow. — At  a  meeting  of  the  Tramways  Committee, 
last  week,  it  was  announced  that  the  system  was  now  free  from 
debt,  all  the  capital  expenditure  of  £3.835,156  having  been  repaid. 
The  total  of  the  sinking  fund  applied  to  the  reduction  of  debt  had 
been  £1.506. 2(57,  and  now  the  amount  of  the  department's  invest- 
ments not  only  equals  the  balance,  but  there  is  a  sum  of  £119,055 
at  the  credit  of  the  depreciation  and  permanent-way  renewals 
fund. 

Halifax.— Fare  Increase — .The  proposal  of  the  Halifax 

Tramways  Committee  to  effect  material  increases  in  tramway  fares 
is  arousing  considerable  opposition,  both  in  Halifax  itself  ami  in 
surrounding  townships  which  depend  largely   upon  the  Halifax 

trim The  Bri^hcusc  Corporation,   last   week,  made 

comparisons  between  the  Halifax  and  Bradford  tramway  services 
Lb.  of  which  have  some  contact  with  the  town"),  and  the 
r  marks  were  not  entirely  complimentary  to  Halifax.  The  Brig- 
hiuse  Council  passed  a  unanimous  resolution  of  protest  agaii.st  the 
Halifax  Committee's  proposal. 

L.  <&  Y.  Electric  Railway. — Owing  to  the  failure  of  the 

i  ic  current,  there  was  a  dislocation  of  passenger  traffic  on  the 
Liverpool-Southport  electric  line  on  Monday.  Practically  all  the 
t  ■ains  were  late,  ami  they  had  to  be  hauled  by  steam  locomotives. 

Liverpool.— Rate  Relief.— The  Tramways  and  El  scti  ic 
Powi  !  ind  Lighting'  Committee  has  decided  to  recommend  that 
£125,000  from  the  profits  of  the  tramway  department  for  the  past 
year  be  ailuuitexl  t'owtwxLs  tiro  relief  of  the  rates. 


London.  —  L.C.C.  —  The  Highways  Committee  has 
appointed  a  Special  Sub-Committee  to  consider  what  alterations 
should  be  made  in  connection  with  tramway  services  and  fares  and 
methods  of  collection  of  fares.  The  Committee  has  had  under  con- 
sideration the  effect  of  the  closing  of  certain  railway  stations  and 
the  increase  in  fares. 

On  the  South  Bermondsey  and  Old  Kent  Road  routes  additional 
trailer  cars  have  been  put  into  service  during  the  busy  periods  of  the 
day.  On  the  Forest  Hill  and  Dulwich  services  little  can  be  done 
at  present  in  the  direction  of  providing  additional  accommodation. 
Owing  to  the  shortage  of  drivers,  which  now  exceeds  .i.>0.  the 
service  on  any  particular  route  can  only  be  increased  by  reducing 
the  services  on  others. 

Additions  are  to  be  made  to  the  condensing  water  system  at  the 
Greenwich  power  station,  at  a  cost  of  £23,500,  to  enable  the  new 
turbo-generator  plant  to  be  fully  used.  A  new  agreement  has  been 
come  to  with  the  London  Electric  Supply  Corporation  for  a  give- 
and-take  stand-by  supply  at  the  New  Cross  and  Camberwell  sut- 
stations,  up  to  3,000  KW. 

The  Highways  Committee  reports  that  the  Court  ot  Arbitra- 
tion of  the  B.  of  T.,  on  December  20th,  awarded  motormen,  con- 
ductors, and  other  male  employes  of  the  traffic  section  a  nirtliet 
war  bonus  of  3s.  lid.  per  week,  or  7d.  per  day ;  the  claim  ot  the 
female  employes  was  not  established. 

The  Highways  Committee  has  settled  1,175  claims  against 
the  Council  during  the  three  months  ended  December  3 1st 
last  in  respect  of  accidents  in  connection  with  the  working  ot  the 
Council's  tramways,  amounting  to  £8,747.  In  26  other  cases 
action  was  brought  against  the  Council  ;  in  14,  an  adverse  verdict 
was  given,  and  £1,600  and  costs  had  to  be  paid. 

On  Monday  the  Council's  conduit  tramway  services  were 
generally  dislocated  owing  to  the  melting  snow  and  salt  getting 
into  the  conduits  and  causing  short  circuits.  The  cars  ran 
spasmodically  until  5  p.m..  when  the  whole  of  the  conduit  sections 
were,  shut  down,  and  many  thousands  of  people  were  left  stranded 
at  the  various  termini.  Those  routes  using  the  overhead  trolley 
system  were  unaffected. 

Sunderland.— Year's  Estimates.— The    estimates   for 

the  year  ending  March  31st  next  show  a  total  income  of  *85<352' 
compared  with  the  actual  income  for  1915-16of  £79.124.  Working 
expenses  are  set  down  at  £50,127,  against  t44.455.  frame 
expenses  show  an  increase  of  £2.500,  largely  due  to  the  increased 
wages  paid  to  employes.  The  estimated  balance  to  be  carried  to 
the  net  revenue  account,  including  bank  interest,  is  £35,447.  It  is 
suggested  to  appropriate  £5,000  in  relief  of  the  rates. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Italy.— Unlike  the  German  Mercantile  Marine  before  the 
war.  many  Italian  and  French  merchantmen  are  unprovided  with 
wireless  installations.  The  Direction  of  the  Italian  Marine  has 
taken  the  matter  in  hand.  and.  by  a  recent  decree,  prescribes  that 
every  ship  carrying  more  than  50  persons  must  be  provided  with  a 
wireless  installation  and  a  trained  stafi.—V  Industrie  Elertrique. 

Telegrams  by  Telephone.— As  the  delivery  of  telegrams 
by  messenger  is  becoming  more  and  more  difficult,  the  Postmaster- 
General  has  again  drawn  attention  to  the  advantages  of  receiving 
by  telephone  telegrams  directed  to  an  abbreviated  address.  An 
appreciable  saving  of  time  results  from  this  method  of  delivery. 
Any  registrant  who  is  willing  to  accept  delivery  of  his  telegrams 
by  telephone  should  communicate  in  London,  Dublin,  and  Edin- 
burgh with  the  Secretary,  and  in  the  country  with  the  postmaster 
of  the  town  at  which  his  address  is  registered,  when  the  necessary 
instructions  will  be  issued. 

Telephone  Deposits.— Private  subscribers  to  the  British 
telephone  system  are  being  asked  to  pay  larger  deposits  on 
the  message-rate  system,  owing  to  the  accounts  being  sent  out 
quarterly,  instead  of  monthly,  for  the  sake  of  economy  in  book- 
1,. .  ping 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia.— Sydney Feb.    19th.     Municipal   Council. 

Meters,  maximum-demand  indicators,  feeder  regulators.     S] 
tion  from  E.L.  Department.  Town  Hall. 

March  5th.  Council.  One  7,500-K.v.A.  turbo-alternator.  Se-j 
■  Official  Notices  "  January  5th. 

Adelaide.— March  28th.  P.M.G.'s  Department.  Telephones, 
telephone  parts,  line  and  battery  material,  ic.  Schedules  111  to  153. 
See  "Official  Notices"  February  2nd. 

MEjaOORNE.— February  l*th.  City  Council.  699,000  arc  lamp 
car1'  ns.     Sec  "  Official  Notices"  February  2nd. 

March.  21st.  Victorian  Railways.  200  Half-watt  lamps  and  100 
lanterns;     also  couplings.'       April    1th.       Terminal 

Mock-  (oomph  fce)  tor  electrical   conm  i    ions       I 
lard. 

March    ?th      oil        ■"  ''   tars-     See 

"  Official  Notices"  to-day. 

Bbisb^ne.— March  28th,  P.M.O.  s  Department.-.  Gable  (switch- 
board.), Schedule  oMi. 
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Canada. — March  28th.   Toronto  Electric  Commissioners. 

Synchronous    condensers.    .YnnO.    T.iiOO   or    10.000  K.v.A.   capacity. 
See  "  Official  Notices 

Cheltenham.  —  February  14th.  Corporation.  Twelve 
months'  »upply  of  electric  light  fittings.  5Irs  ,T.  S.  Pickering, 
Borough  Engineer. 

Halifax. —  February  li'th.     Corporation  Tramways Com- 

Stores  and  materials,  including:  lighting  materials,  wheel 
brake  blocks,  trolley  and  overhead  line  materials.  .Vc.  tor  twelve 
months,     renders  to  Tramway  Engineer. 

Harrogate. —  March     5th.      Corporation.      By-product 
liler  plant.     See  "Official  Notices"  February  2nd. 

Keighley. — February  24th.  Keighley  and  Bingley  Joint 
Hospital  Board.    Electricians'  work  for  12  months.  (See  last  issue.) 

London. —  L.C.C.  —  The  Highways  Committee  recom- 
mends that  tenders  be  invited  for  the  supply  of  tramway  fittings. 
equipment,  Sec.,  for  alternative  periods  of  six  and  twelve  months 
in    1U17-18. 

Bermondsey.— February  22nd.  B.  of  6.  Three,  six  and  twelve 
in. .nth-  supply  of  electric* lamps.  Mr.  E.  Pitts  Fenton.  Clerk.  2Si. 
Street,  S.E. 

Manchester.— Man-h  7th.  Electricity  Committee.  Coal- 
conveying  plant  and  suction  ash  plant.  See  "Official  Notices" 
to-day. 

Salford. —  February  12th.  Miscellaneous  stores  for 
Tramways  Department.     General  Manager.  32.  Blackfriars  Street. 

South  Africa. —  Durban. — February  12th.     Six  four-ton 

electric  travelling  portable  jib-cranes  for  the  harbour.* 

.March  8th.  Department  of  Posts  and  Telegraphs.  Installation 
of  au  automatic  telephone  exchange  at  Pietermaritzburg.  See 
"  Official  Notices  "  January  19th. 

Spain. — The  municipal  authorities  of  Tuy  (  Province  of 
Pontevedra)  have  lately  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of -25  years.  Tenders 
have  also  been  invited  by  the  municipal  authorities  of  Elda 
(  Province  of  Alicante!  for  a  similar  concession  for  only  three  years. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Department  in  London. 


CLOSED. 

Australia. —  Melbourne.  —  City     Council.      Accepted 

tenders  : — 

Two  hundred  300-watt  gas-rilled   iiietal-hlanient   lamps,  and  six  hundred 

.'•  0-watt  ditto.— Aust.  General  Electric  Co..  .£540. 
10,000  assorted  metal-filament  lamps.— British  General  Electric  Co.,  £790. 

Bolton. — The  Corporation  has  accepted  a  tender  for  the 

supply  of  au  electric  tipping-wagon. 

Leeds. —  Electricity  Committee.     Recommended  tenders  : 

Babcock  A  Wilcox,  Ltd.— Two  water-tube  boilers  and  accessorv  plant  for 

the  new  generating  station.  £13,959. 
w  m.  Airey  A  Son.— Foundation.-.    I 

London. — L.< '.( '.— The  Highways  Committee  has  accepted 

the  following  tenders  : — 

:£25  tons  of  rolled-steel  bar  for  magnetic  brake  shoes,  for  the  Tramways 

Department.— Erodingham  Iron  i'  Steel  Co.,  Ltd. 
Maintenance  of  the  battery  of  280  cells  at  the  Greenwich  generating  station 
for  a  further  period  of  10  years,  at  £116  a  year.— Tudor  Accumulator 
Co.,  Ltd. 
Supply  of  cotton-covered  wire  (tramways  equipment  1916-17,  Class  T,  6al.— 
Items  1  and  -i,  London  Electric  Wire  Co.  A  Smiths.  Ltd.    approximate 
amount  £691 1 ;  items  '->  and  3,  B.I.  A  Helsby  Cables,  Ltd.  lapproximately 
£1,3531 ;  item  5,  Midland  Electric  Wire  Co.,  Ltd.  approximately  £388). 
The  Highways  Committee  reports  the  purchase  of  27. 7:15  tons  of 
coal  for  use  at  Greenwich  generating  station,  at  a  cost  of   £14,166, 
during  the  quarter  ended  December  o  1st.  1916. 

Manchester. — Electricity  Committee.    Accepted  tenders  : 

Cable.— Western  Electric  Co.,  Ltd.  ;  Pirelli-General  Cable  Works.  Ltd.  ; 
C.  Macintosh  Jt  Co.,  Ltd.  ;  B.I.  A  Helsbv  Cables,  Ltd.  ;  W.  T.  Glover 
and  Co..  Ltd. :  Liverpool  Electric  Cable  Co.,  Ltd.  ;  Cullender's  Cable 
and  Construction  Co.,  Ltd. :  W.T.  Henley's  TelegTaph  Works  Co.,  Ltd. 

Stoker  links.— Bahcock  A  Wilcox,  Ltd. 

Steel  air-ducts.— British  Westinghouse  E.  i  M.  Co.,  Ltd. 

Salford. — Electricity  Committee.     Tenders  accepted  : — 

Equipping  a  blank  switch  cubicle  at  the  Traflord  sub-station,  £102  ;  supply 
of  switch  cubicle,  £153.— British  Westinghouse  E.  &  M.  Co..  Ltd. 


FORTHCOMING     EVENTS. 


Chief  Technical    Assistants'    Association.— Saturday,  February  10th.    At 
3  p.m.     At  the  Tavistock  Hotel,  Covent  Garden,  W.C.     Adjourned  dis- 
D  on  "The  General  Principles  in  connection  with  the  Lay-out  of 
Power  Stations." 

Electro-Harmonic  Society.— Monday,  February  13th.    At  6.15  p.m.    At  the 

Venetian  Chamber,  Holborn  Restaurant.     Concert  iladies'  night'. 

Institution     or    Electrical     Engineers    (Manchester    Local    Section  .  - 

Tuesday,  Februarv  13th.     At  7  pjn.     At   the  Engineers'  Club.     Paper  on 

"  Frequency  Changers,"  by  Mr.  R.  Townend. 

.Newcastle  Local  Section'.— Monday,  February  12th.    At  6.45  p.m. 

Discussion  on  "The  Metric  System."  to  be  opened  bv  Mr.  G.  Stone, . 

Scottish  Local  Section!.— Fridav,  February  16th.     At  7.30  p.m.     At 

207,  Bath  Street.  Glasgow.      Eighth   Kelvin  Lecture,  "Some  Aspects  of 

Lord  Kelvin's  Life  and  Work,"  by  Dr.  A.  Hussell. 
Boyal  Institution  of  Great  Britain.    Thursday,  Februarv  15th.    At  3  p.m. 

Lecture    on    "The    Mechanism   of   Chemical    Change,"    by   Prof.    F.   G. 

Donnan,  F.R.S. 

Belfast  Association  of  Engineers.— Thursday,  February  15th.  At  7.15  p.m. 
At  the  Municipal  Technical  Institute,  College  Square.  Paper  on  "  Liquid 
Air."  by  Mr.  E.  A.  S.  Swinson. 

Institution  of  Mechanical  Engineers.— Friday,  February  16th.  At  6  p.m. 
At  t)ie  Institution  of  Civil  Engineers,  Great  George  Street.  S.W.  Annual 
general  meeting. 

Greenock  Electrical  Society. — Saturday,  February  17th.  Visit  to  Delling- 
burn  power  station.     (Members  to  meet  at  2.30  p.m.) 

Association  of  Mining  Electrical  Engineers,  Saturday,  February  17th. 
At  4.30  p.m.  At  the  Royal  Technical  College,  Glasgow.  Paper  on  "  Elec- 
trical Converters,"  by  Mr.  C.  S.  Buyers. 


Physical    Society    of    London.    Friday,  February  9th.     At  5  p.m.     At  the 

Imperial  College  of  Science,  South  Kensington.    Annual  general  meeting. 

Salford   Technical    and    Engineering    Association.-Saturday,  February 

10th.    At  7  p.m.    At  the  Royal  Technical  Institute,  Peel  street.    Paper  on 
"  Modern  Iron  Foundry  Practice."  by  Mr.  W.  K.iwlinson. 

North  of  England   Institute  of  Mining    and  Mechanical   Engineers.— 
.    February   loth.      At   2  p.m.      At    the    Wood    Memorial    Hall, 
Newcastk-on-Tyne.     Ordinary  meeting. 


NOTES. 


The     Electro-Harmonic     Society. — The    next    concert 

(ladies'  night")  will  be  held  at  the  Holborn  Restaurant,  in  the 
Venetian  Chamber,  on  Monday  evening  next.  February  12th.  com- 
mencing at  6.15  p.m.     The  artistes  will  be  as  follows  :  — 

Mis*  Maude  YVillby.  soprano  ;  Miss  Mabel  Braine.  contralto  :  Mr. 
Allen  Engles.  bass-baritone  :  Mr.  Paul  Brunet.  violin  :  Mr.  Ben 
Lawes,  humorist  :  Miss  Edith  Eatherley.  entertainer  at  the  piano  : 
Mr.  Bernard  Flanders.  A.R.A.M..  solo  pianoforte  and  accompanist. 

Appointments    Vacant.  —  Installation    inspector    I  15s. 

and  fireman  used  to  chain-grate  stokers  (35s.),  for  the  Southampton 
Corporation  electricity  department  ;  Diesel  engine  driver  and 
switchboard  attendant,  for  the  Sale  U.D.C.  electricity  works  ; 
charge  engineer  (£120),  for  the  LTford  TJ.D.C.  electricity  depart- 
ment. 

Volunteer  Notes. — First  London  Engineer  Volun- 
teers. -Headquarters.  Balderton  Street.  Oxford  Street. — Orders 
for  the  week,  by  Lieut. -Col.  C.  B.  Clay.  V.D..  Commanding  : — 

Monday, February  V2th. — Technical  for  Platoon  Xo.  8,  at  Regency 
Street.  Squad  and  Platoon  Drill.  Platoon  So.  10.  Signalling 
Class.     Recruits'  Drill.  6.30—8. 

Wednesday,  February  Htli. — Instructional  Class.  6.15.  Platoon 
Drill.  Platoon  Xo.  2. 

Thursday,  February  lath. — Platoon  Drill.  Platoon  Xos.  j  and  0. 
Ambulance  Class  by  M.O.,  6.30. 

lary  16th. — Technical  for  Platoon  Xo.  10.  Regency 
Street.  Squad  and  Platoon  Drill.  Xo.  9.  Signalling  Class. 
Recruits' Drill,  6.30—8.30. 

day,    February   \~fh. — Commanding   Officer's  Parade.  2.4o. 
Uniform. 

Sunday,  February  IS'//. — Entrenching  at  Otford.  Parade  Victoria 
is  E.  \  I  .  Railway'Booking  Office").  8.4.)  a.m. 

iBv  order).  MACLEOD  Yeakslky.  Adjutant. 

German  Electrician  Recaptured. — The  Times  states  that 

at  Marlborough  Street  Police  Court,  on  January  31st,  Ernil  Schmidt. 
2tJ,  a  German,  described  as  an  electrician,  was  sentenced  to  six 
months'  imprisonment,  with  hard  labour,  for  failing  to  comply 
with  the  registration  regulations.  Schmidt  escaped  from  an 
internment  camp  on  December  29th.  On  January  27th  he  was 
recognised  by  detectives  in  YVardour  Street.  He  ran  away,  but  was 
pursued,  and  captured  in  Leicester  Square. 

The  Russian  Language. — Birmingham  Chamber  rf 
Commerce  has  raised  £10,000  to  endow  a  chair  in  Russian  at  the 
University,  and  a  lecturer  has  been  appointed  to  begin  the  work  of 
the  department. —  Time*. 

Foreign  Trade.—  The  January  Figures.— The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  : — 


91.151 


Tramways    and    Substitution.— With   reference  to  the 

Xote  on  this  matter  pn  page  ;■;  of  our  issue  of  January  26th.  the 
Daily  Chronicle  says  that  to  meet  the  shortage  of  tramcar  drivers 
the  War  Office  will  release  from  the  Army  motormen  who  are  not 

A.  in   exchange  for  other  tramway  workers  up  to 
old  who  are  Class  A  men. 


Imports  : — 

try, 
1917. 

In  en 
deer 

Electrical  goods.  „V.e. 
Machinery 

£176.052 
717,626 

+     £ 

+ 

Electrical  goods.  &c.... 
Machinery      

371,084 
1,988,261 

+ 
+     z 
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Engineers'  Wages. — Representatives  of  the  workmen 
engaged  in  the  engineering  and  allied  trades,  together  with  dele- 
gates from  the  Employers'  Federation,  resumed  their  conference 
with  Sir  George  Askwith  at  the  Chief  Industrial  Commissioner's 
Department.  Westminster,  on  Monday,  when  further  consideration 
was  given  to  the  question  of  the  method  of  procedure  for  dealing 
with  wage  applications.  The  Unions  represented  included  the 
Amalgamated  Society  of  Engineers,  the  Steam  Engine  Makers. 
Tool  Makers,  United  Machine  Workers.  Electrical  Trades'  Union. 
Scientific  Instrument  Makers.  Pattern  Makers,  Blast  Workers,  and 
General  Workers'  Union.  The  proceedings  were  private,  but  at  the 
close  Mr.  Robert  Young,  secretary  of  the  Amalgamated  Society  of 
Engineers,  stated  that  as  a  result  of  the  conference  satisfactorj 
conditions  were  agreed  to  for  dealing  with  wages  on  a  national 
basis. — Morning  Post. 

The    Metric    System. — The    Executive  Council  of    the 

U.D.C.  Association  on  January  15th,  at  Palace  Chambers.  West- 
minster, passed  the  following  resolution  : —This  Council  hereby 
expresses  itself  in  favour  of  the  decimal  system  for  coinage  and 
the  metric  system  for  weights  and  measures,  and  advises  members 
of  the  Association  to  support  the  efforts  of  the  Decimal  Association 
in  bringing  to  a  successful  issue  this  desirable  and  much-needed 
reform. 

Germany's  After-the-War  Trade  Schemes.— In  a  series  of 

Empire  Trade  Notes  issued  by  the  British  Empire  Producers' 
Organisation,  there  appears  the  following  translation  of  a  circular 
letter  which,  it  is  stated,  has  been  posted  extensively  from  an  office 
in  Havana  : — 

"'Recently  there  has  been  formed  in  Germany  a  vast  organisation, 
entitled  '  The  German  Economic  Federation  for  Central.  South 
America,  and  the  Antilles,'  to  foment  export  commerce  when  peace 
is  declared.  Its  field  of  action  will  be  on  this  side  of  the  Atlantic, 
in  all  the  Spanish-American  countries. 

"  With  it  will  be  affiliated  the  undermentioned  Associations 
already  in  existence,  viz. : — 

"  Argentine-Germany  ; 

"  Brazil-Germany  : 

"  The  Hamburg  Export  Union  ;  and 

"  The  great  German  steamship  companies. 

"  A  newspaper  will  be  published  in  Spanish  and  Portuguese  to 
supply  all  information,  scientific,  banking  and  commercial,  to  the 
Spanish-American  countries,  and  an  annual  publication  which  will 
give  publicity  to  everything  related  to  the  commerce  of  those 
countries; 

"  In  Berlin  a  club  will  be  instituted  to  which  we  will  admit  all 
the  business  men  and  other  travellers  from  the  Americas. 

"  With  peace  will  commence  a  great  maritime  activity.  Germany 
is  in  the  position  of  being  able  to  place  at  once  in  active  service 
her  steamers,  and  will  have  the  same  tonnage  at  sea  as  before  the 
war,  even  although  she  should  not  recover  the  steamers  which  are 
prisoners  in  enemy  ports.  The  shipping  constructed  during  the 
war  is  approximately  equal  to  that  which  has  been  captured  or 
destroyed. 

"  The  annual  subscription  will  be  ad  libitum  from  each  subscriber, 
but  not  less  than — 

"  Marks  :   120  annual  subscription  from  firms. 

"  Marks  :  25  admittance  fee  from  firms. 

"  Marks  :  30  annual  subscription  from  individuals. 

"  Marks  :   10  admittance  fee  from  individuals. 

"  I  invite  you  to  become  a  member  of  the  Federation,  and  to  that 
effect  I  permit  myself  to  enclose  a  subscription  form,  begging  you 
to  return  same  with  your  remarks." 

L.C.C.     Electrical     Workers'    Wages.— The    Highways 

Committee  reports  the  award,  dated  December  29th,  of  the  B.  of  T. 
Court  of  Arbitration  to  certain  grades  of  employes  of  the  rolling 
stock  section  of  the  Council's  tramway  department,  the  advances 
to  date  from  November  6th. 

The  wages  of  engineering  employes  (excepting  toolmakers 
employed  on  munition  gauge  work),  millwrights,  eleotricians. 
coach-body  makers,  wheelwrights,  and  mechanical  and  electrical 
repair  staff  at  car  sheds  (excepting  light  and  power  attendants)  to 
be  advanced  3s.  a  week.  Light  and  power  attendants  at  car  sheds, 
beltmen  and  oilers,  armature  winders,  armature  banders,  magnet 
and  coil  winders,  plough  repairers,  wiremen  at  central  car  repair 
depot,  &c.,  those  receiving  under  35s.  a  week  to  be  advanced  4s.  a 
week,  and  the  wages  of  those  receiving  35s.  a  week  and  over  to  be 
advanced  3s.  a  week.  Women  at  the  central  car  repair  depot  to  be 
advanced  2s.  a  week. 

The  Court  commends  to  the  favourable  consideration  of  the 
Council  the  case  of  women  under  21  years  of  age  who  are  engaged 
at  the  repair  depot,  and  who  are  doing  women's  work. 

From  January  29th,  1917,  the  hours  of  the  electrical  and  repair 
staff  at  car  sheds  (except  light  and  power  attendants)  employed  on 
night  shifts  to  lie  reduced  from  1.0  hours  to  it  hours,  the  men  to  be 
paid  the  same  amount  as  if  working  10  hours  :  if  at  the  end  of 
four  calendar  months  the  Council  finds  that  the  reduction  of  hours 
is  not  reasonably  satisfactory,  the  Council  may  alter  the  number  of 
hours  from  9  to  10.  or  to  any  other  period  of  time  between  9  hours 
and  10  hours  (the  same  amount  of  pay  being  continued). 

The  award  to  the  electrical  section  is  as  follows  : — 

Charge  engineers  at  sub-stations  to  receive  a  war  bonus  of  2s.  lid. 
a  week.  Shift  workers  and  certain  other  employe's  at  Greenwich 
generating  station,  men  earning  under  13s.  a  week  to  receive  a  further 
war  bonus  of  3s.  Hd.  a  week,  those  earning  43s.  up  to  and  including 
50s.  a  week  to  receive  a  war  bonus  of  3s.  a  week,  and  those  earning 
over  50s.  a  week  to  receive  a  war  bonus  of  2s.  €d.  a  week. 

Light  and  power  attendants   employed  in   the   permanent-way 


Section  of  the  tramway  department  receiving  undei  35a   n  week  to 

be  advanced  4s.  per  week  :  35s.  and  under  13s..  3s.  lid.  a  week  :    13s. 
and  over.  3s.  a  week. 
The  whole  of  i  lie  advances  to  he  regarded  as  wai  wagi 

Excess  Profits  Duty. — The  Thermo-Electric  Ore  Reduc 

tion  Corporation.  Ltd..  of  York  Street,  Luton,  made  applicat o 

the  Commissioners  of  Inland  Revenue  for  an  increase  of  tin- 
statutory  percentage  as  respects  the  "business  of  manufacturing 
and  preparing  tungsten,  molybdenum,  chromium,  tantalum,  vana- 
dium, and  their  alloys,  so  far  as  the  same  are  used  in  the  manu- 
facture of  high-speed  steel."  The  Commissioners  having  referred 
the  case  to  the  Board  of  Referees,  have  ordered  that  the  statutory 
percentage,  shall  be  increased  to  12  per  cent,  in  the  case  of  a  trade 
or  business  curried  on  or  owned  by  a  company  or  other  body 
corporate,  and  to  13  per  cent,  in  the  case  of  any  other  trade  or 
business. 

Standard   Battery   Jars    for    Electrical    Vehicles. — At 

the  recent  meeting  of  the  American  Society  of  Automobile  Engi- 
neers, in  New  York,  the  recommendations  of  the  Elect ric  Vehicle 
Committee  with  regard  to  battery  dimensions  were  adopted. 
Two  heights  of  jars  were  recommended,  one  type,  known  ;i-  high- 
rib"  jars,  having  a  .sediment  space  of  2  J  in.,  and  the  other,  styled 
"low-rili"  jars.  1^  in.  The  dimensions  of  each  type  of  jar  are  all 
constant,  except  as  regards  the  length,  but  the  number  of  lengths  has 
been  considerably  reduced  from  the  total  number  at  present  in  use. 
The  dimensions  proposed  for  high-rib  jars  are  as  follows  :  — 

Height 13     hi. 

Width 6'J  in. 

Thickness  of  wall       i  in. 

Height  of  rib 2f  in. 

Height  above  rib         10|  in. 

Lengths  ...         2  in. — 8J  in. 

The  dimensions  for  low-rib  jars  are  as  follows  : — 

Height  12x'5  in. 

Width lij     in. 

Thickness  of  wall     ...         ...         ...         ...  i    in. 

Height  of  rib 1!     in. 

Height  above  rib       10j^  in. 

Lengths  2  in.— 8  in. 

Tolerances  :  +  or  —  ■£§  in.  for  all  dimensions  except  thickness. 
Jar  walls  f%  in.  thick  are  optional,  but  when  used  all  outside 
dimensions,  including  height,  should  be  increased  ^s  in. 

Alquist  Gearing. — At  the  annual  meeting  of  the  Society 

of  Naval  Architects  and  Marine  Engineers.  U.S.A.,  Mr.  W.  L.  R. 
Emmet  described  a  new  form  of  gear  which  has  been  developed  by 
the  General  Electric  Co.  for  use  in  ship  propulsion.  The  design  is 
such  as  to  afford  a  distribution  of  strain,  and  means  by  which  ex- 
cessive strain  would  not  be  imposed  upon  any  part  through  slight 
imperfections,  distortions,  or  inaccuracy.  The  gear  is  built  up  of  a 
number  of  plates  machined  to  a  form  which  gives  them  the  desired 
degree  of  lateral  flexibility.  These  plates  are  put  together, 
engaging  solidly  at  the  hub,  and  also  engaging  on  a  narrow  edge 
at  the  periphery.  When  so  put  together,  they  form  a  solid 
cylinder,  which  can  be  cut  spirally  in  the  ordinary  manner.  After 
cutting,  the  edge  engagements  are  released  with  a  small  dividing 
tool,  so  that  each  disk  operates  independently,  and  is  free  to  deflect 
laterally  under  the  side  pressure  which  results  from  its  diagonal 
engagement  with  the  pinions.  The  parts  are  so  proportioned  that 
the  lateral  deflection  can  at  no  time  involve  fibre  strain  which 
could  possibly  cause  destructive  fatigue. 

Gears  of  this  character  have  been  applied  to  72  sets  in  which 
steam  turbines  drive  electric  generators,  and  contracts  have  been 
closed  for  machinery  aggregating  215,200  H.P.  for  the  propulsion 
of  70  ships.  Some  of  these  electric  generating  sets  have  been  in 
service  for  a  year  and  a  half. 

Gears  of  the  Alquist  type  are  applied  in  three  ways  :  First,  a 
single  reduction  has  been  accomplished  by  engaging  one  solid 
pinion  with  a  flexible  gear  ;  second,  by  engaging  a  solid  pinion 
with  two  flexible  idlers,  which  in  turn  engage  with  a  solid  large 
gear:  and  third,  in  a  double  reduction  where  a  solid  high-speed 
pinion  engages  flexible  gears  on  two  countershafts,  these  counter- 
shafts carrying  solid  pinions,  both  of  which  engage  a  flexible  gear 
on  the  same  low-speed  shaft.  In  the  last  two  application-  the 
flexibility  of  the  gears  serves  to  equalise  the  load  between  all  the 
driving  points  and  the  use  of  a  plurality  of  driving  points  on  the 
large  gear  reduces  the  length  of  face  necessary  on  that  gear. 

From  experiments  made  at  Schenectady,  it  would  appear  that 
gears  are  more  efficient  at  low  speed  than  at  high  speed.  Solid 
gears  at  low  speed  involve  difficulties,  because  they  diminish 
pinion  diameters  and  increase  pinion  lengths,  whereas  the  flexi- 
bility of  the  Alquist  gear  enables  one  to  compensate  easily  for  alt 
possible  degrees  of  torsional  yield  in  the  pinion:  and  with  such 
gears  the  peripheral  speed  can  safely  be  reduced  by  making  tin- 
gears  longer  and  of  smaller  diameter.    -Power. 

Shipyard     Labour. — The    Secretary   of   tin-    Admiralty 

announces  that  the  Shipbuilding  Employers'  Federation  and  the 
Engineering  Employers'  Federation  have  nominated  the  under- 
mentioned gentlemen  to  represent  them  respectively  on  the  Advisory 

Committee  which  has  been  constituted  in  association  with  the 
Shipyard  Labour  Department  of  the  Admiralty 

Shipbuilding  Employers'  Federation  :  Mr.  <i.  .1.  tarter.  .Mr.  W.  H. 
Dugdale.  .Air.  F.  X.  Henderson.  Mr.  Herbert  Howell.  .Mr.  M.  C. 
James.  Mr.  X.  E.  Peck. 

Engineering  Employers'  Federation  :  Mr.  W.  It.  Allen.  Mr. 
Thomas  Bell,  Mr.  James  McKechnie.  Mr.  D.  S.  Majoribanks.  Mr, 
Allen  N.  Smith,  Mr.  W.  Rowan  Thomson. 
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Tudor  Accumulator  Co.,  Ltd. — The  date  for  sending  in 
tenders  for  the  purchase  of  shares  in  this  company  has  been 
extended  by  the  Public  Trustee  from  February  5th  to  February 
2fifch.     An  advertisement  appears  elsewhere  in  tins  issue. 

Institution  and  Lecture  Notes. — Physical  Society  of 
London. — At  the  meeting  held  on  January  26th,  a  paper,  entitled 
"A  Clock   nf  Precision.''  was    read    by   Mr.   0.   0.   Bartrum.      The 

principal  feature  of  the  author's  arrangement  is  the  employment 
of  a  "  slave  "  clock  to  do  the  great  part  of  the  work,  leaving  the 
master  pendulum  no  function  beyond  that  of  controlling  the  rate  of 
the  other.  The  master  pendulum  swings  freely  except  for  a  short 
period  (about  one-fifth  of  a  second)  every  minute,  during  which  it 
leceives  an  impulse  from  a  small  falling  pallet  electromagnetically 
released  by  the  slave  clock.  At  the  end  of  its  fall  the  pallet  closes 
a  second  circuit  and  is  restored  to  its  initial  position.  These  two 
electric  circuits  also  energise  parts  of  the  mechanism  in  the  slave 
clock  by  which  the  latter  is  kept  in  time  with  the  master  pendulum. 
The  lagging  of  correction  behind  error,  with  the  resulting  periodic 
fluctuation  in  the  rate,  is  reduced  almost  to  the  vanishing  point-by 
the  introduction  of  a  "  negative  backlash  "  in  the  control  mechanism. 
The  paper 'contains  a  mathematical  discussion  of  the  best  working 
conditions  and  of  the  possible  magnitude  of  errors  which  might 
arise  from  various  causes. 

A  paper  on  "The  Effect  of  Water  Vapour  in  the  Atmosphere  on 
the  Propagation  of  Electromagnetic  Waves."  by  Dr.  Frederick 
Schwers,  was  taken  as  read.  It  was  shown  that  the  lowest  layers  of 
the  atmosphere  ( 1 .( 101 1  to  1, 501 1  metres  approximately  in  dept  h)  refract 
electromagnetic  waves  towards  the  earth,  so  that  the  greater  part 
of  the  space  waves  will  reach  the  receiver,  contrary  to  the  conclusion 
of  Kiebitz. 

Institution  of  Electrical  Engineers.-  At  a  meeting  of  the 
Western  Local  Section,  at  the  Merchant  Venturers'  Technical 
College.  Bristol,  on  Monday  last.  Mr.  .1.  S.  Peck  read  his  paper  on 
"  The  Parallel  Operation  of  Electric  Power  Stations."  Mr.  W.  A. 
Chamen  (general  manager,  South  Wales  Power  Distribution  Co.) 
opened  the  discussion,  and  was  followed  by  Mr.  G.  Morley  New 
(Cardiff  tramways).  Mr.  A.  T.  Kinsey  (Bristol  Post  Office 
telephones),  and  Prof.  David  Robertson  (Bristol  University).  The 
contributions  to  the  discussion  and  Prof.  Robertson's  remarks  on 
the  synchronising  torque  of  two  generators  with  slight  phase  dis- 
placement varying  with  the  total  impedance  of  the  two  generators 
and  interconnecting  link,  illustrated  by  blackboard  diagrams,  were 
of  a  highly  interesting  nature.     Mr.  Peck  briefly  replied. 

The    Society    of    Engineers    (Inc.) Amongst    the    premiums 

awarded  by  the  Council  for  papers  read  before  the  Society  during 
191fi.  was  the  Bernays  Premium,  to  Prof.  J.  A.  Fleming,  for  his 
paper  on  "  Engineering  and  Scientific  Research."  On  February  5th, 
Mr.  Henry  C.  Adams.  President  for  the  year  1917,  delivered  his 
inaugural  address,  in  which  he  pointed  out  the  desirability  of  some 
federation  of  engineering  bodies,  and  outlined  a  scheme  for  such  a 
federation,  with  a  general  engineering  council  for  its  head,  and 
representing  all  sections  of  the  engineering  profession,  the  specialist 
societies  being  co-ordinated,  and  forming,  in  effect,  branches  of  the 
main  body.  This  general  council  would  wield  enormous  power, 
both  in  moulding  public  opinion  and  in  upholding  the  status  and 
interests  of  the  profession  as  a  whole.  He  then  dealt  with  the 
classification  and  training  of  engineers,  and  the  great  need  for  the 
more  general  recognition  of  science  in  all  branches  of  education, 
and,  in  conclusion,  he  suggested  that  the  time  was  opportune  for 
the  reform  of  our  present  system  of  weights  and  measures,  and  the 
adoption  of  the  metric  system. 

Diesel  Engine  Users'  Association.  -The  January  meeting  of  the 
Association  was  held  at  the  Institution  of  Electrical  Engineers, 
London.  The  president,  Mr.  Geoffrey  Porter,  submitted  a  table  of 
data  concerning  lubricating  oils,  and  a  paper  on  the  chemistry  aud 
examination  of  these  oils  was  read  by  Mr.  E.  A.  Evans,  which  will 
be  discussed  at  the  next  meeting. 

The  Faraday  Society — A  general  discussion  on  "  The  Training 
and  Work  of  the  Chemical  Engineer "  will  be  held  on  Tuesday, 
March  6th,  at  8  p.m..  in  the  rooms  of  the  Chemical  Society.  Bur- 
lington House.  W.  Sir  Robert  Hadfield,  F.R.S.,  president,  will 
preside.  The  discussion  will  be  opened  by  Sir  George  Beilby.  F.R.S., 
and  the  following  papers  will  be  read  : — 

Prof.  F.  G.  Donnan,  F.R.S.,  "  The  Training  of  the  Chemical  Student  for 

Work  in  the  Factory." 
Mr.    Charles    R.    Darling,    "  The    Training    of    the    Works    Chemist    in 

Physics."' 
Mr.   W.  R.  Cooper,  M.A.,  iB.Sc,   ",A;p]ea  for  the  Forgotten  Factor  in 

Chemical  Training." 

Among  those  who  have  signified  their  intention  of  contributing 
to  the  discussion  are  Dr.  E.  F.  Armstrong.  Dr.  Charles  Carpenter. 
Dr.  Dugald  Clerk.  F.R.S..  Prof.  E.  G.  Coker,  F.R.S..  Dr.  S.  Z. 
de  Ferranti.  Mr.  A.  P.  M.  Fleming.  Prof.  A.  K.  Huntington,  and 
Dr.  F.  M.  Perkin. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric'tramwai/  and  railway  officials,  to  fteep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.— Whilst  Mr.  C.  J. 
Spencer,  the  manager  of  the  Bradford  City  Tramways,  is  fulfilling 
his  duties  for  the  Admiralty  as  organiser  of  labour  in  shipyards, 
his  duties  of  management  at  Bradford  are  to  be  shared  by  Mr.  T. 


Shirk  (traffic  superintendent)  and  Mr.  J.  W.  Dawson  (assistant 
engineer).  -  .... 

The:  Exeter  Electricity  Committee  having  received  applications 
for  increase  of  salary  from  members  of  the  electrical  engineer's 
staff,  recommends  that  the  maximum  in  each  case  be  raised  as 
follows  : — First  shift  engineer,  £120  to  £140  ;  second  shift  engineer. 
£100  to  £120:  third  shift  engineer,  £100  to  £120;  foreman 
engineer.  £2  2s.  to  £2  5s.  :  the  Committee  to  be  empowered  to 
graduate  the  pay  within  the  scale  as  it  may  deem  expedient. 

The  Manchester  City  Council  has  decided  that  the  accountancy 
and  secretarial  departments  of  the  electricity  department  shall  be 
separated,  and  both  placed  under  the  control  of  Mr.  S.  L.  Pearce. 
whose  title  shall  be  chief  engineer  and  manager.  He  will  be  the 
official  responsible  to  the  Committee  for  the  efficient  working  of 
the  electricity  department. 

The  Leeds  Corporation  is  recommended  to  appoint  Mr.  Ernest 
POBTBB  to  be  superintendent  of  the  new  electricity  generating 
station,  at  £280  per  annum  :  Mr.  H.  Topham  to  be  engineer-in- 
charge.  at  £140  ;  and  Mr.  C.  H.  Kino  works  foreman,  at  £  182. 

The  Peterborough  Council  has  resolved  to  increase  the  salary  of 
Mr.  Rowland,  the  acting  electrical  engineer,  from  £2o8  to  £27s 
per  annum.  The  Electricity  Committee  reported  that  during  the 
time  that  Mr.  Rowland  had  been  acting  as  city  electrical  engineer 
(20  months),  following  the  death  of  Mr.  Gill,  who  was  both,  water- 
works and  electrical  engineer,  with  Mr.  Rowland  in  charge  of  the 
electrical  department,  he  had  carried  out  the  duties  of  the  office 
to  its  entire  satisfaction.  It  accordingly  recommended  that  he 
be  now  appointed  to  the  office  of  city  electrical  engineer  :  this  part 
of  the  recommendation,  however,  was  not  confirmed. 

General.- -Lieut.  A.  Reginald  Coubtenay,  who.  until  Jure. 
1915,  was  acting  manager  of  the  Publicity  Department  of  the 
General  Electric  Co..  Ltd.,  was  married  on  Saturday  last,  at  St. 
Paul's  Church.  Onslow  Square,  to  Miss  Edith  Ashworth.  daughter 
of  Dr.  J.  II.  Ashworth.  of  Cliftonville.  - 

The  King  has  appointed  the  Marquess  of  Crewe  to  be  a 
member  of  the  Committee  of  the  Privy  Council  for  the  purpose  of 
the  organisation  and  development  of  scientific  and  industrial 
research. 

Mr.  Ernest  Wigglesworth.  head  of  the  fitting  shop  of  one  of 
the  departments  of  the  Phoenix  Dynamo  Manufacturing  Co..  Ltd.. 
Thornbury,  Bradford,  and  who  has  just  resigned,  was  the  recipient, 
last  week,  at  a  large  gathering  in  the  cafe  at  the  works,  of  a  gold 
albert,  the  gift  of  the  firm  and  the  workers  in  the  department.  A 
musical  programme  followed. 

Mr.  C.  J.  Hunt,  who  until  recently  was  chief  contract  engineer 
to  Bruce  Peebles  k  Co.,  Ltd..  Edinburgh,  has  been  appointed  chief 
engineer  to  the  company,  and  Mr.  Wm.  Oliver,  who  has  for  some 
time  been  acting  chief  estimating  engineer  (in  the  absence  of 
Mr.  R.  Shaw,  on  active  service)  has  been  appointed  chief  contract 
engineer. 

Obituary. — Mr.  H.  G.  Stott. — The  death  occurred  on  January 
loth,  in  New  Rochelle,  of  Mr.  Henry  Gordon  Stott.  superintendent 
of  motive  power  to  the  Interborough  Rapid  Transit  Co.  and  the  New 
York  Railways.  The  Electric  'Railway  Journal,  in  an  account  of  his 
career,  states  that  he  was  born  in  the  Orkney  Islands  in  1866.  After 
an  electrical  and  mechanical  education  and  training  in  Scotland  he 
lx>came  an  assistant  electrician  on  the  Minia  (Anglo-American 
Telegraph  Co..  Ltd.).  and  was  an  expert  in  matters  relating  to  cable 
repair.  He  was  identified  with  the  duplexing  of  the  United  States 
Cable  Co.'s  main  cable  (2.750  knots).  In  1889  he  was  assistant 
engineer  for  the  Brush  Co.  at  Bournemouth,  aud  later  he  joined 
Hammond  i:  Co.  for  cable  and  power  station  work  at  Madrid.  In 
1891  he  went  to  the  States  for  cable  and  conduit  work  for  Buffalo 
electrical  companies,  and  for  10  years  he  was  prominently  identified 
with  the  industries  of  Buffalo.  In  1901  he  took  up  his  post  with 
the  Interborough  Co.  .  Mr.  Stott  was  president  of  the  American 
Institute  of  Electrical  Engineers  in  1907-8,  and  was  very  closely 
connected  with  other  American  engineering -organisations.  He 
was  an  ardent  advocate  of  the  metric  system,  and  had  written  a 
large  number  of  papers  on  various  engineering  problems.  Mr. 
Stott  had  been  ill  for  many  month's. 

Mr.  A.  P.  Collins. — The  death  is  announced,  at  the  age  of 
28  years,  of  Mr.  Alfred  Percy  Collins,  electrical  engineer  at  the 
Taunton  Lyceum.  Deceased  died  from  heart  failure  following 
pneumonia.  He  was  trained  at  the  works  of  Messrs.  Edwards  and 
Armstrong,  of  Bristol. 

We  desire  to  tender  our  sympathy  to  Dr.  J.  A.  Fleming,  F.R.S., 
whose  wife  passed  away  on  6th  inst.,  at  Hampstead.  after  a  very 
short  illness,  aged  53  years. 

Roll  of  Honour. — Sergeant  Mark  Bogg,  West  Yorkshires,  a 
winner  of  the  Military  Medal,  is  reported  to  have  died  of  wounds 
received  in  action.  He  was  formerly  in  the  Electric  Lighting 
Department  of  the  Leeds  Corporation. 

Private  WILLIAM  BOOTH,  of  the  Grenadier  Guards,  who  has 
died  in  hospital  at  Caterham.  was,  before  joining  the  Army, 
apprenticed  to  an  electrical  engineering  firm  at  Halifax. 

The  Military  Medal  for  bravery  in  action  has  been  awarded  to. 
Sapper  David  Benton.  R.E.,  who  was,  as  an  electrician,  at 
Harrison's  Colliery.  Wyrley  (Staffs.). 

The  D.C.M.  has  teen  awarded  to  Lance-Corporal  G.  W.  Howes, 
R.E..  who  was  an  electrician  at  the  Brymbo  Steel  Works,  near 
Wrexham. 

The  Serbian  Silver  Star  decoration,  in  recognition  of  dis- 
tinguished services  rendered  during  the  campaign  in  that  country, 
has  been  conferred  by  King  Peter  upon  Flight-Sergeant  A.  Forsyth. 
Royal  Flying  Corps,  who  was  for  some  years  with  the  British 
Thomson-Houston  Co.,  Ltd..  at  Rugby. 

Private  Hy.  Wooden,  of  the  electric  power  station  staff.  Scul- 
coates  Lane,  Hull,  is  reported  killed  in  action. 
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Lieut.  Eric  Gordon  Waters,  attached  to  the  Royal  Plying 
Corps  since  June  last,  was  killed  in  fiance  in  an  aerial  combat  on 
January  2+ th,  1917.  He  had  Ween  with  Messrs.  Callender's  Cable 
Co.  ana  Messrs.  Ferranti  prior  to  joining  the  Forces  in  1914.  11  is 
death  occurred  while  he  was  escorting  another  flyer  who  was 
taking  photographs.  Both  were  attacked  by  two  hostile  scout 
machines.  Lieut.  Waters  engaged  one  of  them,  and  during  the 
encounter  the  Hun  dived  on  mm  and  he  was  hit,  and  must  have 
been  killed  instantaneously.  His  observer  managed  to  land  the 
rflachine  in  our  lines.  Lieut.  Waters  would  shortly  have  been 
given  a  Flight  Command;  he  was  regarded  as  his  Captain's  right- 
hand  man. 


CITY     NOTES. 


The  profit  for  the  year  ended  November 
Llandudno    and   30th,    1916,    after    providing    for   ordinary 
Colvvyn    Bay      operation  and  administration  expenses  and 
Electric  interest  on  debenture  stock  and  loans,  was 

Railway,  Ltd.  £5,317,  as  against  £5,414  for  1915.  Excep- 
tional maintenance  charges  not  applicable 
solely  to  the  year  under  review,  and  amounting  to  £1,490, 
have  been  debited  to  reserve  account.  The  net  results  have 
been  affected  by  the  difficulties  of  obtaining  labour  and  the 
increased  cost  of  materials,  and  also  the  curtailment  of  public 
holidays  and  week-end  facilities  by  the  railway  companies. 
Adding  £432  brought  forward,  the  available  total  is  £5,749. 
£1,615  is  applied  in  providing  for  the  sinking  fund  instal- 
ment due  January  1st,  1917,  a  dividend  of  4  per  cent.,  less 
income-tax,  is  to  be  paid,  and  £158  carried  forward.  The  full 
amount  of  sinking  fund  instalment  due  January  1st,  1917,  has 
been  charged  in  the  accounts,  and  this  provision  is  considered 
sufficient  to  meet  the  depreciation  of  the"  system.  No  con- 
struction work  has  been  carried  out  during  the  year,  and 
certain  alterations  which  the  directors  have  in  mind,  with  a 
view  to  improving  running  conditions,  must  necessarily  stand 
over  until  moue  normal  times  are  reached. 

Mr.  Wm.  M.  Murphy  presided  at  the 
Dublin  United      annual    meeting   on    Tuesday.      He    said 
(Electric)  that  the  company  had   suffered  a  loss  of 

Tramways,  Ltd.  at  least  £15,000  by  the  Easter-week  rebel- 
lion, and  it  was  hoped  to  get  back  in 
compensation  a  substantial  part  of  that  sum.  The  continuous 
growth  of  traffic  was  shown  by  the  remarkable  way  in  which 
they  recovered  themselves  during  the  year,  coming  out  with 
£1,435  in  excess  of  the  gross  receipts  of  1915.  The  gross 
receipts — £335,335 — were,  he  said,  the  highest  in  the  history 
of  the  company.  The  passenger  receipts  increased  £1,850 
over  1915,  but  as  there  was  some  falling  off  in  parcels,  the 
actual  increase  in  gross  receipts  was  £1,435.  During  the  first 
three  months  of  the  year  1916 — January,  February,  and  March 
— the  receipts  were  £4,297  above  the. corresponding  months  in 
1915,  and  there  was  almost  a  certainty  that  they  would  go 
ou  growing  at  the  same  rate  of  over  £1,400  a  month.  Then 
came  the  fatal  month  of  April,  and  in  the  two  months  of 
April  and  May.  instead  of  gaining  nearly  £3,000  which  they 
had  reason  to  anticipate,  they  lost  £13,898.  From  the  end 
of  May  they  began  to  pick  up  again,  and  they  came  out  st 
the  close  of  the  year,  as  he  had  said,  with  £1,435  to  the  good. 
The  expenses  were  also  a  record,  being  £11,478  in  excess  of 
1915.  Of  this  excess,  the  single  item  of  coal  accounted  for 
£5, '219.  though  the  quantity  consumed,  owing  to  saving 
effected  bv  various  mechanical  and  electrical  economies,  was 
less  by  1,230  tons.  They  had  now  £60.000  in  hand  for  relay- 
ing of  tracks  when  material  was  available.  The  meeting 
passed  a  resolution  approving  the  conversion  of  the  whole  of 
the  fully-paid  preference  shares  into  preference  stock,  and  the 
conversion  into  stock  of  66,000  ordinary  shares  issued  and 
.  fully  paid,  to  be  called  ordinary  stock.  The  balance  of  the 
authorised  capital,  viz.,  4,000  ordinary  shares  of  £10  each, 
may  also  be  converted  into  ordinary  stock  when  issued  and 
fully  paid. 

At  the  annual  meeting,  held  in  London 
Yorkshire         last  month,  Sir  H.    S.    Leon,    who  pre- 
(West  Riding)     sided,   said   that   the  expenditure   for  the 
Electric  Tram=     year  was   £47,474,  and  the   total  income 
ways  Co.,   Ltd.    £90,364,  leaving  £42,890.    The  income  in- 
creased by  £9,277   (11  per  cent.),  or  on  a 
car-mileage  basis  1.233d.  per  car  mile.    The  receipts  per  car 
mile    were  12.267d.,   against   11.034d.,   and    the    working  ex- 
penses 6.445d.,    against    4.882d.     The  net   receipts   from   the 
Pontefract  lighting    undertaking  at   £544  increased    by   only 
5   per  cent.     The  increase   in   revenue  was  satisfactory,    but 
increase  in  expenditure  more  than  counterbalanced  the  gain. 
In  all  probability  expenses  would  always  remain  higher  than 
in  pre-w?ar  times,  a  fact  which  they  must  face  with  resigna- 
tion.    In   the  aggregate,  the  working   expenses  increased   by 
£11,595,  equal  to  32  per  cent.,  or  1.563d.  per  car  mile.     The 
percentage  of  expenses  to  receipts  was  52.54  per  cent.,  against 
44.25  per  cent,  for  1915,  and  the  percentage  of  net  revenue  to 
receipts  was  47.46  per  cent.,  compared   with  55.75   per  cent. 
They  carried  1.285.791  more  passengers  (increase  11  per  cent.), 
and  had  run  4,305  more  miles  (increase  0.2  per  cent.).    The 
report  was  adopted.     At  an  extraordinary  meeting  which  fol- 
lowed, the  chairman  explained  the  scheme  for  dealing  with 
the  arrears  of  cumulative  preference  share  dividends.     Each 
£">  preference  share   (August,  1905)  is  entitled  to  £2  3s.  2d. 


of  the  new  stock ;  the  shares  issued  in  September,  1905,  to 
£2  'is.  7d.;  those  issued  in  November,  190.J,  to  £2  Is.  lid. 
The  average  per  cent,  was  i'liJ  2s.  Id.,  and  the  total  amount 
was  £99,703.  Roughly,  anyone  holding  35  shares  had  £75 
of  the  new  stock.  Hie  proposal  was  adopted.  A  meeting  of 
preference  shareholders  followed,  at  which  the  proposal  was 
approved.  A  vote  of  thanks  was  passed  to  the  directors,  and 
to   Mr.   England,  the  manager. 

For  the  year  ended  December,  1916,  the 
Lanarkshire  revenue  was  £126,630,  and  the  expenses 
Tramways  Co.  were  £78,762,  leaving  £47,868.  After  de- 
ducting contributions  payable  to  local 
authorities,  debenture,  and  other  interest,  £11,000  placed  to 
reserve  for  depreciation,  £2,500  put  to  maintenance  reserve, 
£2,230  written  oft'  investments,  and  adding  £958  brought  for- 
ward, there  is  a  balance  of  £23,602.  6J  per  cent,  dividend 
absorbs  £22,295,  the  directors  take  £549  (percentage  of  the 
profits),  and  £758  is  carried  to  revenue  new  account.  The 
revenue  shows  an  increase  of  £20,586,  and  the  expenses  an 
increase  of  £12,671,  as  compared  with  the  revenue  and  ex- 
penses for  the  year  1915.  It  has  been  impossible,  however, 
owing  to  shortage  of  labour  and  difficulty  in  obtaining  mate- 
rials, to  maintain  the  undertaking  in  the  usual  state  of 
repair,  and  £2,500  has  been  transferred  to  maintenance 
reserve  account  in  order  to  make  some  provision  for  the 
repairs  which  will  have  to  be  undertaken  when  the  war  is 
over.  Contributions  payable  to  local  authorities  are  £1,135 
in  excess  of  the  amount  for  the  year  1915.  During  the  year 
£3,100  debentures  of  the  company  were  purchased  or  re- 
deemed. It  is  not  proposed  at  present  to  fill  the  vacancy  on 
the  board  created  by  the  death  of  Sir  George  Franklin. 


Sunderland  District  Tramways,  Ltd. — The  report  for  the 
year  ended  October  31st  last  states  that  after  charging  the 
expenses  of  operation  and  administration  for  the  year  ended 
October  31st,  1916,  and  providing  for  depreciation  of  rolling 
stock,  &c,  there  remains  a  balance  of  £11,946.  Interest  on 
the  prior  lien  bonds  and  first  mortgage  debentures  absorbs 
£7,li«),  sinking  fund  instalment  £500,  depreciation  of  invest- 
ments £500,  transfer  to  general  reserve  account  £1,514,  leav- 
ing £2,983.  The  directors  recommend  the  payment  of  interest 
at  the  rate  of  3  per  cent,  per  annum  (less  income-tax)  on  the 
first  income  bonds,  leaving  £881  to  be  carried  forward.  The 
traffic  receipts  show  an  increase  of  £2,486,  but,  owing  to  the 
war,  the  working  expenses  have  been  proportionately  higher, 
the  net  result  of  the  year's  operation  being  an  increase  in  the 
profit  of  £1,087. 

Metropolitan  Railway  Co. — In  the  interests  of  economy, 
the  next  report  will  only  be  issued  to  proprietors  who  apply 
for  it — if  the  war  lasts.  The  report  for  1916. now  issued  is 
curtailed  in  several  sections.  The  total  net  income  was 
£609,126,  plus  £13,041  brought  forward.  Interest,  rentals, 
appropriations  to  renewals,  &c,  were  £305,228,  dividend  on 
the  preference  stocks  £237,794.  After  paying  1  per  cent,  for 
the  year  on  the  ordinary  stock,  £14,492  is  to  ba  carried  for- 
ward; £20,000  has  been  earned  to  general  renewals  fund,  as 
against  £15,000  in  1915.  As  regards  the  company's  claim  for 
consideration  in  respect  of  new  lines  brought  into  use  since 
1913,  the  Government  has  now  agreed  that  the  company  is 
entitled  to  a  payment  for  interest  on  the  capital  so  expended. 
The  annual  meeting  was  held  yesterday. 

St.  James'  &  Pall  Mall  Electric  Light  Co.,  Ltd.— The 
directors  recommend  a  balance  dividend  on  the  7  per  cent, 
preference  shares  for  the  half-year  ending  December  31st, 
1916,  of  3s.  6d.  per  share,  and  5s.  6d.  per  share  on  the  ordi- 
nary shares,  making,  with  the  interim  dividend,  a  total  of 
8  per  cent,  for  the  year. 

Cambridge  Electric  Supply  Co.,  Ltd. — Total  profit  for 
1916,  £7,096,  plus  £2,753  brought  forward.  Debenture  and 
other  interest  require  £1,783,  £1,000  is  placed  to  depreciation 
fund  account,  the  dividend  for  the  year  is  5  per  cent.,  and 
£2,607  is  to  be  carried  forward.  Annual  meeting  :  February 
28th. 

City  of  Buenos  Aires  Tramways  Co.  (1904),  Ltd.— The 
directors  recommend  a  balance  dividend  of  Is.  3d.  per  share 
(making  5  per  cent,  per  annum),  less  income-tax.  £5,500 
is  to  be  transferred  to  the  general  amortisation  fund  and 
£108  earned  forward. 

Edison  Swan  Electric  Co.,  Ltd.— Separate  meetings  of 
the  holders  of  the  4  per  cent,  first  and  5  per  cent,  second 
debentures  axe  to  be  held  on  February  12th,  to  consider  the 
scheme  of  arrangement  between  themselves  and  the  company. 

National  Gas  Engine  Co.,  Ltd.— The  directors  recom- 
mend a  final  dividend  of  31  per  cent.,  making  7  J  per  cent, 
for  the  past  year,  also  a  bonus  of  9d.  per  share,  tree  of  tax. 
on  the  ordinary  shares. 

Yorkshire  Electric  Power  Co.— Net  profit  for  1916, 
.-£•29.112,  as  against  £21,209  for  1915.  Alter  paying  a  per 
cent,  on  the  ordinary  share-  and  transferring  £12,000  to 
reserve,   £3,866  i3  to  be  carried  forward. ' 

Calcutta  Electric  Supply  Corporation,  Ltd.— The  number 
of  units  sold  to  consumers  during  the  four  weeks  of  December, 
1916.  amounted  to  1,751,753,  compared  with  1,393,927  units 
in  1915. 

Parsons'  Marine  Steam  Turbine  Co.,  Ltd.— Dividend,  10 
per  cent.,  free  of  income-tax,  for  the  half-year. 


1(52 


THE    ELECTRICAL    REVIEW.    [Voi..«o.   No.  2,046,  fbbrcaky  9, 1917. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 

United  States  developments  have  been  the  prevailing  con- 
sideration m  the  Stock  Exchange  this  week.  Even  interest 
in  the  War  Loan  subsided  for  the  tune  being  after  January 
cflst  had  passed,  and  intending  applicants  argued  that  there 
was  no  particular  hurry  for  them  to  send  in  their  cheques 
for  a  lev,  days.  Next  week,  of  course,  there  will  he  a  big 
rush  for  the  loan,  and  the  meetings  which  are  being  held 
during  the  present  days  are  certain  t.»  provide  a  good  ileal 
of    extra  money. 

\t  the  same  time,  the  observer  cannot  help  feeling  tna 
where  the  appeal  is  being  made  so  Btrongly  to  the  small 
investor,  more  might  I"-  done  in  the  way  ol  elucidating  de- 
tails For  instance,  those  in  close  touch  with  the  mattei 
know  that  our  of  the  chief  objections,  which  hundreds  of 
small  investors  have  to  parting  with  their  money  lor  the 
loan  is  the  feeling  that  they  will  not  be  able  to  touch  their 
capital  for  twelve  years,   whether  they  want  to  or  not. 

I'he  stream  ol'  selling  to  take  up  war  stock  has  diminished 
t  1  a  ooticeable  extent,  and  markets  are  beginning  to  recover 
!„.„.  .,n,|  there  1  nderground  Electric  incomes,  which  make 
a  lair  example  of  the  stocks  which  were  being  Bold,  are  up 
again  to  901  The  Treasury's  modification  of  its  announce- 
ment with  reference  to  the  prohibition  ol  securities  bemg 
sent  abroad  has  released  business  to  some  extent  in  the  stocks 
affected-  but,  even  now,  the  official  statement  is  so  ambigu- 
ously worded  that  the  explanation  does  not  wholly  satisfy 
some  of  the  people  concerned.  Nobody  would  wish  to  harrv 
the  Treasury  with  carping  criticism,  but,  at  the  same  time, 
the  business-man  does  feel  that  it  is  a  pity  Jor  these  an- 
nouncements to  be  so  hastily  hotchpotched  lor  immediate 
issue  that  they  have  to  be-  modified  or  explained  a  lew  days 

IatThe  entrance  of  America  into  the  area  of  the  war  made 
very  little  difference  in  the  Stock  Exchange  on  this  side 
There  was  a  small  slump  at  first  in  Wall  Street,  immediate!) 
followed  however,  by  substantial  recovery.  Opinion i  in  the 
London  Stock  Exchange  views  the  position  with  satisfaction, 
foe  chief  bull  point  about  it  being  that  the  financiaJ  re- 
sources of  America  will  undoubtedly  prove  a  great  assel  ra 
the  cause  of   the  Allies.  _   ..    , 

.  Some  think  that  Germany  intended  to  force  the  United 
States  mto  the  war  in  order  that  Germany  might  bo  aide  to 
obtain  better  terms  over  peace  proposals:  and  there  is  a  hall- 
ear  expressed  that  President  Wilson  may  play  mto  the  bands 
of  the  foe  by  advocating  a  much  milder  policy  in  this 
thaB  Would  be  acceptable  to  those  nations  which  have ,  suf- 
fered so  much  during  the  past  two  and  a  hall  years  through- 
out which  the  United  Stat-  has  made  monej  hand-over-fist 
out  of  the  commercial  side  of  the  business. 

To  come  from  the  abstract  to  the  concrete:  the  London 
electricity  supply  companies'  list  is  rather  better  for  which 
n  doubt  the  main  cause  is  the  Westminster "I  o's  dividend 
tV;  ",-  cent.,  making  7  per  cent,  for  the  year-the  same  a 
hat  which  was  declared  for  1915.  Tins  came  as  a  pleasant 
surprise,  and  rumour  immediately  gossiped  about  a  similar 
result  being  achieved  m  the  cases  of  the  Charing  Cross,  the 
County,  and  the  City  of  London  Companies  Prices,  how- 
ever ar-  left  much  as  they  were.  South  Metropolitans  axe 
wanted;  and  instead  of  being  lis.  bd  as  they  w,.e  this 
time  last  week,  the  price  is  nearer  18s.  9d..with  buyers  about. 

The  Edison  Swan  Electric  Co.  has  issued  a  circua  r  to  its 
debenture  stock  holders,  outlining  the  heads  of  a  scheme  for 
providing  further  working  cap.tal  for  the  purpose  of  the 
business.  A  scheme  of  arrangement  has  been  drawn  up  as 
between  the  company  ami  its  debenture  stock  holders  and 
members,  in  which  proposals  are  put  forward  that  shall  re- 
organise the   present   capital   and,  at   the  same  tune,  provide 

the    company   with    £100,000    additional  money.      The    b d 

appeal  to  the  stockholders  to  support  the  scheme  and.  to 
facilitate  its  confirmation,  ask  that  proxies  shall  be  signed 
and  returned  by  Saturday  in  this  week  at  the  latest. 

We  understand  unofficially  that  the  Treasury  has  raised 
objections  to  more  capital  being  issued,  notwithstanding  tie 
particular  activities  of  the  Edison  Swan  Co..  and  the  tact 
that  the  fresh  monej  is  required  lor  the  development  ol  this 
part  of  the  business  Possibly  official  sanction  will  be  less 
difficult  to  obtain  after  the  War  Loan  lists  are  closed 

Central  London  stocks  remain  dull,  apparently  because  pi 
a  fair-sized  block  which  is  overhanging  the  market,  ami 
which  is  said  to  be  on  behalf  of  a  deceased  account.  Metro- 
politans are  J  better,  and  Districts  also  have  a  harder  ten- 
dency :  while  Underground  income  bonds  have  risen,  as  w'e 
mentioned  earlier,  to  90J.  The  railway  maTket  as  a  whole 
is  cheered  by  the  increase  in  the  PIull  and  Bamsley  dividend 
from  -2  per  cent,  to  3  per  cent.,  made  possible  by  the 
ment's  willingness  to  pay  interest  on  capital  expenditure 
laid   out   since   tlu'  war  started. 

Manonis  are  enjoying  a  more  active  market  and  better 
prices,  the  ordinary  having  risen  to  2£,  Americans  to  17s..  and 
Canadians  to  9s.  3d.  The  improvement  is  said  to  lie  due 
partly  to  shortage  of  shares,  as  disclosed  by  buying  orders 
based  upon  the  expectation  of  the  Government  bonus  becom- 
ing known  before  long:  while  another  suggestion  advanced 
is  that  the  latest  outbreak  of  German  frightfulness  will  render 


the  Marconi  system  more  essential  than  ever.  Whatever  may 
be  the  reason,  the  market  is  certainly  more  active  that  it  has 
been  during  the  past  few  months,  and  there  is  some  talk  of 
the  rise  not  having  yet  exhausted  itself. 

American-Canadian  stocks  fell  with  an, abrupt  jerk  at  the 
end  of  last  week,  what  time  Yankee  rails  came  hurtling  down 
on  the  President  s  message  to  Congress.  They  shared  in 
the  partial  recovery,  and  on  balance  there  i-  not  much  change 
in  tiie  juices  of  issues  connected  with  the  light  and  power 
companies.  Brazilian  Tractions  wen-  slightly  tarred  with 
the  same  brush,  the  pure  giving  way  on  the  prospect  of 
Brazil  joining  the  United  States  in  breaking  off  diplomatic 
iilaimns  wuli  Germany.  The  fall  on  the  week,  however,  is 
no  more  than  a  point,  and  the  preferred  shares  have  not 
been  affected.     Argentines   are  steady. 

The  Mexican  group,  after  showing  firmness,  eased  off.  It 
was  stated  last  week  that  half  the  American  Army  had  been 
massed  ,,n  the  Mexican  frontier,  and  that  the  othe 
men  were  about  to  follow!  As  a  matter  of  fact,  however, 
no  definite  news  is  forthcoming,  and  the  little  rise  which 
■  i  in  some  of  the  railway  storks,  and  which  had  a 
strengthening  effect  upon  various  Mexican  industrials,  sh,,ws 
signs  "I    petering  out. 

The  miscellaneous  market,  on  the  whole,  is  on  the  du'l 
side.  Electric  Constructions  standout  with  exceptional  firm- 
ness at  £1,  but  falls  have  taken  .place  in  British  Aluminium 
ordinary.  Callenders,  Castner-Kellners,  and  Edison  Swan 
fully-paid  shares.  British  Insulated  are  better  at  11J.  The 
rubber  share  market  is  quiet,  with  next  to  nothing  doing; 
while  in  the  armament  and  the  copper  sections,  movements 
are  irregular  and  narrow. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electricity  Companies. 

Dividend  Price 

, ' „  Fell.  6,    Rise  or  fall 

1914.    191F,  1917.        this  week. 

Brompton  Ordinary       ....      10  10  6g  — 

Charing  Cross  Ordinary           ..66  3|  — 

do.       do.         do.     4)  Pref..       4)  4)  8J 

Chelsea        6  4  S  — 

Citv  of  London 9  8  11  — 

do.       do.    6  per  cent.  Pref.       8  6  91  —  i 

County  ot  London           ....        7  7  10  — 

do.         6  per  cent.  Pref.       6  6  9J  — 

Kensington  Ordinary     ....        9  7  68  — 

London  Electric 4  8  1  j  — 

do.         do.  6  per  cent.  Pref.        6  8  4A  —  J 

Metropolitan         8*  8  2t  — 

do.            4*  per  cent.  Pref.        4)  4)  8j  — 

St.  James'  and  PaU  Mall          . .      10  8  6  — 

South  London       6  6  2§  — 

South  Metropolitan  Pref.        ..7  7  14  — 

Westminster  Ordinary  ....        9  7  5§  — 

Telegraphs  and  Telephones, 

AngloAro.  Tel.  Pref 6  6  94$  — 

do.             Def 80/-  83/6  22"  —  } 

Chile  Telephone 8         8  7  — 

Cuba  Sub.  Ord 6  6  Bi  — 

Eastern  Extension          ..        ..        7         8  1S§  — 

Eastern  Tel.  Ord.            ....        7         8  li>7  — 

Globe  Tel.  and  T.  Ord 6  7  115  —  \ 

do.              Pref.           ..6  6  %  — 

Great  Northern  Tel 22  22  85  —1 

Indo-European 13  18  49  — 

Marconi       10  10  2  j  +  A 

New  York  Tel.  4)           . .        . .        4J  4)  101  — 

Oriental  Telephone  Ord.                  10  10  21  — 

United  B.  Plate  Tel 8         8  6|  —  -f, 

West  India  and  Pan 1          6d.  1  — 

Western  Telegraph       ....       7         8  18*.  — 

Home  Rails. 

Central  London,  Ord.  Assented        4          4  62)  —2 

Metropolitan         U       1  23t  +  J 

do.         District      ..        ..      Nil  Nil  16)  — 

Underground  Electric  Ordinary     Nil  Nil  2  — 

do.               do.     "A"     ..      Nil  Nil  6'-  — 

do,              do,     Income         6  6  90)  41 

Foreion  Trams,  &c. 

Adelaide  Sup.  6  per  cent.  Pref.        6  6  4  jj  — 

Anglo-Arg.  Trams,  First  Pref.           6)        6)  3  — 

do.                2nd  Pref.            6)        6)  22  — 

do.                6  Deb.       ..6         6  fill  — 

Brazil  Tractions 4  4-41  —1 

Bombay  Electric  Pref 6         6  in  — 

British  Columbia  Elec.  Rly.  Pfce.    6         6  CI  —1 

do.             do.           Preferred—  Nil  4:1  —1 

do.             do.           Deferred  —  Nil  a-*)  — 

do.            do.           Deb.          4}       4J  1-4 

Mexico  Trams  5  per  cent.  Bonds     —  Nil  25  — 

SBTCSdo.            6  per  cent.  Bonds     —  Nil  22*  — 

Mexican  Light  Common          . .        Nil  Nil  7)  —     - 

do.            Pref Nil  Nil  14*  — 

do.            1st  Bonds       . .       Nil  Nil  37)  — 

Manufacturing  Companies. 

Babcock  &  Wilcox         . .                14  16  2JJ  —  A 

British  Aluminium  Ord.          ..         6         7  27-  — 6d.  ' 

British  Insulated  Ord 15  17)  11|  +  i 

British  Westinghouse  Pref.     . .         7)        7)  2J  — 

Callenders 15  20  ISA  —  J 

do.        5  Pref 5         6  4"  - 

CastnerKellner 20  22  8J  —  £, 

Edison  &  Swan,  £3  paid          . .      Nil  —  ^  — 

do.        do.      fully  paid      ..Nil  —  1|  —J 

do.       do.  4  per  cent.  Deb.        4         4  61)  — 

Electric  Construction   .„        . .         6         7)  I  +  A 

Gen.  Elec.  Pref 6         6  9S  — 

do.         Ord 10  10  IS,  — 

Henlay 20  26  16|  — 

do.       4)  Pref 4)  4)  4  — 

India -Rub tier        10  10  13)  —  J 

Telegraph  Con 20  20  88  — 

'  Dividends  paid  free  of  income. tax, 


£7  11 

n 

7    8 

2 

6  18 

s 

6  18 

4 

7    5 

6    8 

1 

7    0 

II 

6    3 

1 

6  10 

3 

7    2 

1" 

6  19 

1 

6  13 

4 

•6  15  4 
•6  16  10 
•5  18     0 


7  13  9 

1  12  6 

♦8    8  4 

•6    6  0 


VoL  80.    No.  2,046,  February  9,  1917.]     THE     ELECTRICAL     REVIEW. 


163 


SELF-PROPELLED     ELECTRIC     VEHICLES 
AND     THEIR     APPLICATIONS. 


In  a  paper  recently  read  before  the  Institution  of  Engineers 
and  Shipbuilders  in  Scotland,  by  Mr.  L.  Broekman,  the 
author  pointed  out  that  electric  vehicles  can  be  classified 
under  two  principal  heads  : — 

Utility  Vehicles. — Industrial  vans   and    wagons. 

Public  service  conveyors  and  road  appliances. 

Road  tractors,  couple  gear,  and  locomotives. 

Workshop  trucks  and  tractors. 

Passenger  Vehicles. — Commercial  and  inspectors'  runabouts. 

Ambulances  and  motor  chairs. 

Omnibuses  and  taxi-cabs. 

Pleasure  cars. 

He  considers  that  a  sweeping  reform  in  the  means  at  our 
disposal  for  road  transport  of  merchandise  has  long  been  over- 
due, pointing  out  that  some  means  must  be  taken  of  quicken- 
ing the*circulation  in  our  busy  areas.  Individual  owners  have 
obtained  improved  service,  especially  for  remote  deliveries, 
by  using  petrol  motors,  but  for  short-distance  work,  entail- 
ing frequent  stopping  and  restarting,  such  vehicles  are  not 
suited  nor  economical,  hence  horse  haulage  has  been  little 
reduced  for  such  work. 

Some  80  per  cent,  of  the  freight  movement  in  the  streets 
still  depends  on  horses,  and  such  traffic,  with  rare  exceptions, 
progresses  at  the  rate  of  from  two  to  three  miles  an  hour,  if 
at  all,  and  the  author  asks  how  we  are  to  speed-up  such 
traffic  to  meet  coming  commercial  activity  unless  energetic 
measures  are  promptly  taken  to  abolish,  counteract,  or  remedy 
the  obstructions  to  rapid  flow  of  traffic. 

The  point  raised  by  Mr.  Broekman  is  interesting ;  we  some 
time  ago  suggested  in  these  columns*  that  one  remedy  would 


racing  by  sporting  drivers  is  made  impossible,  which  coupled 
with  sturdy,  simple  design  accounts  largely  for  immunity 
from  breakdown. 

The  battery  can  be  drawn  on  for  lighting  purposes  dur- 
ing loading  and  unloading,  and  power  appliances,  such  as 
winches,  capstans,  tipping  gear,  &c,  can  be  operated  from  it. 
The  diagrams  in  figs.  1  and  2,  showing  relative  cost  of  ser 
vice,  are  based  on  the  road  transport  report  issued  by  the 
Mass.  Institute  of  Technology ;  the  actual  figures  are,  of 
course,  based  on  American  conditions  before  the  war,  but 
show  the  advantages  of  electric  haulage  at  that  period  in  the 
States,  which  advantages  are  increased  considerably  since  the 
cost  of  petuol  and  fodder  has  increased. 

One  outstanding  advantage  of  the  electric  vehicle  is  that  all 
debit  items  can  be  determined  beforehand  to  a  small  fraction 
of  a  penny.  The  change  over  from  horses  to  motors  can  do 
no  good  unless  the  daily  performance  of  each  vehicle  is 
arranged  and  scheduled  to  a  time-table;  routes,  stops,  and 
loading  times  appointed  and  checked  against  reports,  labour- 
saving  devices  brought  into  use,  and  the  movement  of  drivers 
and  helpers  speeded  up.  Garage  supervision  is  also  of  vital 
importance,  for  if  the  electric  ever  fails  at  all,  it  is  not 
through  service  in  the  streets,  but  through  slackness  at  the 
garage.  Drivers'  reports  and  garage  records  should  be  in- 
sisted upon ;  fig.  3  shows  some  monthly  charts  of  a  large 
public  supply  company  in  New  York.  It  will  be  noticed  that 
the  energy'  consumption  for  October  shows  a  considerable  in- 
crease for  the  larger  vehicles,  probably  due  to  snow,  &c. 

The  high  speed  of  the  petrol  motor  on  the  open  road  gives 
it  a  field  of  usefulness  which  is  freely  admitted,  but  does  not 
clash  with  the  battery  vehicle  which  is  intended  for  town 
and  suburban  service,  where  the  legal  limit  of  12  miles  an 
hour  is  rigidly  enforced ;  this  distinction  should  be  clearly 
realised.  High  speed,  on  the  other  hand,  means  extra  repairs 
and  maintenance,  and  led  to  the  introduction  of  sealed  gover- 
nors on  petrol  motors,  definitely  limiting  the  speed. 
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be  to  impose  a  definite  speed  limit,  which  all  vehicles  in 
crowded  streets  should  be  capable  of  attaining,  such  a  proce- 
dure being  much  more  logical  in  connection  with  an  intrinsic- 
ally valuable  artery  of  communication  in  a  crowded  city  than 
the  imposition  of  speed  restrictions  on  a  country  road,  which 
has  a  low  "communication  value." 

He  rightly  says  that  so  long  as  horses  are  allowed  for  city 
haulage — and  team  owners  with  their  allied  forces  will  natur- 
ally put  up  a  big  fight  to  keep  them  there — real  betterment 
is  out  of  the  question,  and  suggests  three  remedies  :  — 

1.  Officially  to  divert  the  swifter  traffic  from  main  thorough- 
fares, reserving  direct  routes  for  slow  haulage. 

2.  Use  a  far  larger  number  of  motor  vehicles. 

3.  Freight  clearance  to  be  effected  by  double  shifts,  day  and 
night. 

No.  1  appears  to  us  to  suggest  a  reversal  of  the  usual  pro- 
cedure, and  to  put  an  unmerited  premium  on  slow-moving 
traffic. 

The  author  then  discusses  at  length  the  well-known  advan- 
tages of  the  electric  vehicle  as  the  best  fitted  to  supersede 
horse  traction,  pointing  out  that  its  silent  operation  and 
freedom  from  fire  risk  are  much  in  its  favour  for  night 
work.  Increased  mileage  can  be  provided  for  either  by  boost- 
ing charges  or  battery  exchange.  Commercial  vehicles  usually 
have  battery  capacity  for  40  miles  on  a  single  charge,  and 
experience  proves  that  from  30  to  35  miles  per  day  is  the 
usual  demand   for  average  city   and  suburban  work. 

To  increase  the  battery  capacity  above  this  would  only  add 
weight  and  cost  needlessly. 

*  The  ratio  of  working  days  in  commission  to  total  number 
of  working  days  during  a  period  comes  out  at  the  fine  aver- 
age of  95  per  cent,  for  the  "  Electric,"  as  compared  with 
petrol  lorries,  90  per  cent. ;  steam  lorries,  85  per  cent. ;  and 
horses,  from  65  to  85  per  cent. 

The  500-volt  tramway  motor  has  run  250.000  miles  with 
only  minor  repair  due  to  wear ;  the  usual  pressure  for  delivery 
vehicles  is  60   or  80  volts,  and,  being   practically   constant, 

*  Elec.  Ebv.,  March  27th,  1914. 
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In  traffic  the  electric  vehicle,  due  to  self-starting  and  rapid 
acceleration,  gets  there  as  quickly  as  the  speediest  vehicle. 
Weight  operated  against  the  battery  vehicle  in  the  early  days, 
but  now  there  is  probably  not  much  difference  as  between 
modern  petrol  and  electric  vehicles,  and  the  latter  have  a 
superior  weight  distribution. 

The  total  friction  losses  account  for  only  about  70  watt- 
hours  per  ton  mile ;  the  mean  energy  consumption  on  give- 
and-take  roads  of  fair  surface  is  about  120  watt-hours  per  ton 
mile  (vehicle  and  load)  on  the  day's  performance. 

For  a  two-ton  capacity  vehicle,  running  under  an  average 
load  of  one  and  a  half  tons  all  day,  this  works  out  at  less 
than  1  h.p.  per  hour  per  vehicle  mile,  which  is  clear  proof 
that  the  tare  weight  is  not  a  serious  drawback. 

The  author  points  out  that  on  the  cost  basis,  comparing 
five-ton  battery  and  petrol  vehicles  costing  £1,105  and  £875 
respectively,  and  allowing  10,000  miles  a  year,  the  electric 
delivery  would  cost  £558,  and  the  petrol  delivery  £591,  show- 
ing a  saving  of  £33  in  operating  cost,  which  equals  nearly 
15  per  cent,  per  annum  on  the  additional  capital,  and  does 
not  include  the  5  per  cent,  additional  service  reliability.  As 
regards  the  latter,  data  regarding  pleasure  cars  obtained  six 
years  ago  shows  one  electric  was  towed  in  for  every  8,500 
miles,  and  over  an  average  distance  of  1  3/10  miles,  while 
one  petrol  car  was  towed  in  for  every  3,000  miles,  over  an 
average  distance  of  eight  miles. 

The  paper  contains  descriptions  of  several  of  the  leading 
commercial  electric  vehicles,  such  as  the  Orwell,  G.V.,  an  1 
Electromobile ;  the  accumulator  is  discussed  at  some  length, 
attention  being  drawn  to  the  development  of  the  "  ironclad 
exide,"  and  the  use  therein  of  armoured  pencils  homo- 
geneously connected  in  parallel  rows  to  form  plates,  and  to 
supersede  the  flat  positive  electrode;  also  to  the  advantages 
of  the  Edison  nickel-alkali  accumulator. 

Of  the  70  watt-hours  per  ton-mile  average  required  to  over- 
come frictional  losses,  from  40  to  50  watt-hours  are  absorbed 
in  tires  alone ;  the  tire  maker's  usual  guarantee  of  10,000  miles 
per  annum  is  habitually  exceeded  by  electric  vehicles. 

Comparative  figures  of  coat  published  in  the  Power  Waggon 
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relative  to  a  large  organisation  using  107  horsed  vehicles  and 
130  horses,  show  an  average  performance  per  month  per 
vehicle  of  383  miles  of  half-ton  loads,  costing  £24  lis.,  and 
equal  to  30.6d.  per  ton-mile;  52  electrics  carried  an  average  per 
month  per  vehicle  of  749  miles  of  one-ton  loads,  costing  £38 
33s.,  or  12.37d.  per  ton-mile.  The  ratio  is  thus  2.47  :  1  in 
favour  of  electric  vehicles. 

A  section  of  the  paper  deals  with  special  applications,  such 
as  refuse  collection,  street  sprinkling,  coal-tipping  wagons, 
tower  and  pump  wagons,  road  rollers,  fire  appliances,  shunt- 
ing locos  and  tractors,  couple-gear  tractors  for  attaching  to 
existing  horse  vehicles,  battery  trucks  and  tractors  for  small 
loads,  electric  pleasure  cars,  taxi-cabs,  omnibuses,  &c. 

The  author  states  that  American  data  shows  that  the  entire 
upkeep  and   running  costs  to  be   debited  against  an  electric 


^    3. 


pleasure  car  if  attended  to  at  a  garage  and  brought  to  the 
owner's  house  daily,  are  for  6,000  miles  a  year,  6Jd.  per 
mile,  and  for  12,000  miles  yearly,   5d.  per  mile. 

If  present-day  inducements  are  considered  dispassionately, 
electromobiles  for  personal  use  are  a  thoroughly  sound  pro- 
position. 

In  Detroit,  a  petrol  motor  manufacturing  centre,  the  aver- 
age co6ts  of  electric  taxis  over  two  years  work  out  at  only 
two-thirds  of  those  for  petrol  cabs,  and  people  show  a  prefer- 
ence for  them. 

The  paper  concludes  with  a  series  of  detailed  tables  show- 
ing approximate  running  costs  for  vehicles  of  15  cwt.  up  to 
five  tons  carrying  capacity,  which  will  be  useful  for  reference 
to  vehicle  users. 


than  any  other  form  of  land  transport.  The  figures  showing 
the  mean  current  consumption  of  a  number  of  vehicles  of 
diilerent  sizes  in  New  York  was  most  interesting.  In  New 
York  street  surfaces  were  generally  very  good,  with  only  a 
few  slight  gradients,  yet  the  current  consumption  of  the  fleet 
belonging  to  the  Glasgow  Corporation  electricity  department 
compared  favourably.  Most  prospective  users  were  obsessed 
with  the  idea  that  a  high  maximum  speed  was  a  desideratum ; 
he  instanced  a  case  where  a  certain  delivery  round,  usually 
covered  by  a  Ford  runabout  in  55  minutes,  was  undertaken 
by  a  30-cwt.  electric  bread-van  and  covered  inside  of  65 
minutes,  though  the  maximum  speed  of  the  former  was 
three  times  that  of  the  latter.  This  result  was,  of  course, 
due  to  the  superior  acceleration  of  the  electric  vehicle  after 
stops.  To  charge  interest  on  the  total  outlay  during  the 
whole  life  of  the  vehicle,  regardless  of  the  proportion  written 
off  annually  as  depreciation,  was  against  accepted  procedure, 
and  was  merely  unduly  favouring  whatever  vehicle  was 
lower  in  first  cost.  This  effect  might  be  seen  in  the  tables 
where  the  charges'  for  interest  were  nearly  twice  what  they 
should  be,  thus  unduly  favouring  the  cheaper  lead  battery. 
The  L.G.B.  had  recommended  public  authorities  who  owned 
electric  vehicles  to  depreciate  them  at  10  per  cent.  He  be- 
lieved that  15  per  cent,  all  round  might  have  been  taken  for 
petrol  vehicles.  At  low  mileages  there  would  be  more  fre- 
quent stops,  with  running  of  engines  idle,  and  additional 
starting  strains.  Again,  10  or  12  per  cent,  for  steam  vehicles 
was  not  enough ;  the  steam  vehicle  was  more  at  the  mercy 
of  the  attendant,  who  by  a  few  minutes'  inattention  could 
very  seriously  shorten  its  life.  He  could  not  say  how  many 
vehicles  with  lead-acid  batteries  had  since  gone  into  service. 
but  he  could  say  that  over  650  road  wagons,  delivery  vans, 
and  industrial  trucks  had  been  equipped  with  the  nickel- 
alkaline  battery.  Of  these  over  250  were  trucks,  locomotives, 
and  tractors,  and  the  remainder  road  vehicles.  There  were 
now  actually  in  use  in  Glasgow  14  road  wagons,  and  several 
more  were  on  order. 

Mr.  G.  L.  Black  remarked  that  during  the  past  12  months 
not  a  single  day  had  been  lost  owing  to  electrical  defects  by 
any  of  the  four  vehicles  owned  by  the  Glasgow  Corporation 
electricity  department.  These  vehicles  comprised  two  vaLS, 
one  of  half-a-ton,  and  the  other  of  one-ton  capacity;  and  two 
lorries,  one  of  three  tons  and  the  other  of  half  that  capacity . 
During  12  months  they  ran  5,015,  7,666,  4,278,  and  6,648  miles 
respectively,  the  electrical  energy  put  into  the  batteries  being 
0.59,  0.6,  1.3,  and  1.1  KW.-hour  per  mile  run.  The  latest 
addition  was  a  five-ton  tipping  wagon  for  the  removal  of 
ashes.  It  worked  on  a  rather  difficult  route,  part  consisting 
of  a  gradient  of  1  in  21,  and  required  a  battery  input  of  2.6 
KW.-hour  per  mile  run.  In  time  of  snow  it  was  found  that 
the  electrical  energy  required  was  about  60  per  cent,  above 
the  normal.  A  pleasing  feature  about  these  vehicles  was  the 
\ery  small  amount  of  attention  the  motors  required,  and 
consequent  low  cost  of  repairs. 

Mr.  F.  W.  Purse  remarked  that  the  Carlisle  Corporation 
was  proposing  to  acquire  an  electric  as  soon  as  possible. 


In  the  discussion  on  this  paper  (for  which  we  are  indebted 
to  the  Transactions  of  the  Institution  of  Engineers  and  Ship- 
builders in  Scotland),  Mr.  W  W.  Lackie  (President)  said 
that  only  four  years  ago  the  Glasgow  Corporation  purchased 
its  first  electric  vehicle,  and  after  running  27,000  miles  it 
was  in  as  good  a  condition  to-day  as  it  was  at  the  beginning 
of  its  career;  it  had  given  such  satisfaction  that  three  other 
vehicles  had  been  purchased,  and  all  had  given  excellent 
results.  The  ease  with  which  electric  vehicles  could  be 
manipulated,  even  by  men  without  previous  experience  of 
driving  them,  had  appealed  to  him.  The  Glasgow  vehicles 
had  been  in  use  for  300  days  out  of  365.  The  Glasgow  cleans- 
ing department  had  recently  purchased  an  electric  vehicle  for 
removing  waste  material,  and  he  had  no  doubt  that  the 
citizens  would  appreciate  the  quietness  with  which  the  work 
was  carried  on  during  the  night. 

Mr.  J.  Hally  Craig  agreed  with  the  general  remarks  by 
Mr.  Broekman  in  introducing  his  subject,  though  he  thought 
it  possible  to  make  out  an  even  stronger  case  for  the  electric 
vehicle.  For  example,  Mr.  Broekman  took  the  coefficient  ^f 
reliability  at  95  per  cent. ;  his  experience  showed  that  a  much 
higher  figure  was  obtained.  A  three-ton  lorry  in  use  by 
the  Vale  of  Leven  Co-operative  Society,  Ltd.,  was  in  service 
delivering  bagged  coal  to  consumers,  and  its  customary  duty 
was  five  trips  per,  day,  starting  out  with  three  tons.  The 
first  calendar  year  of  its  service  it  actually  delivered  coal  on 
307  days — the  remaining  59  days  were  Sundays  and  holidays. 
One  afternoon,  and  the  following  morning,  the  vehicle  was 
out  of  service  owing  to  a  trifling  mechanical,  not  electrical, 
defect,  and  this  record  showed  a  reliability  coefficient  of 
99.65  per  cent.  On  the  other  hand,  he  believed  that  '  the 
reliability  coefficient  for  steam  vehicles,  taken  by  Mr.  Broek- 
man at  85  per  cent.,  would  be  much  below  this  in  practice, 
and  he  cited  a  case  where  a  user  with  seven  steamers  only 
obtained  1,099  days  of  service  in  the  year,  an  average  of  157 
days  each.  He  agreed  that  for  heavy  tonnage  and  straight- 
away runs  of  some  distance  steam  lorries,  especially  when 
equipped  with  trailers,  were  a  factor  in  transportation  econo- 
mics. When  the  steam  lorry  was  equipped  with  rubber 
tires,  up  to  five  tons  the  electric  vehicle  was  competitive,  ai'd 
held  certain  advantages,  but  larger  steamers  without  rubber 
tires  and  with  trailers  operated  at  a  lower  cost  per  ton-mile 
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(Concluded  from  page  119). 

Having  reviewed  the  automatic  high-speed  systems,  the 
Committee  makes  the  important  announcement  that  for  ordi- 
nary commercial  telegraph  work  between  the  main  centres 
of  the  British  Post  Office  service  the  inventions  based  on  the 
multiplex  method  are  superior.  Multiplex  systems  conduce 
to  economy  in  staff  and  in  office  equipment,  they  are  subject 
to  less  serious  stoppages  and  delays  than  automatic  systems, 
and  necessitate  less  spare  plant  and  less  costly  maintenance, 
and  they  are  economical  in  respect  of  lines  and  of  paper  tape 
for  transmission. 

1  he  fundamental  principles  of  nearly  all  multiplex  instru- 
ments are  based  on  the  Baudot  system,  invented  over  30 
years  ago.  The  production  of  this  system  may  be  regarded  as 
marking  an  epoch  in  the  history  of  telegraphy.  The  leading 
features  of  the  Baudot  system  are  (1)  its  method  of  obtaining 
synchronism,  (2)  its  direct  transmission  from  keyboard  to 
line,   (3)  its  cadence  and  speed,   (4)  its  direct  printing  on  slip. 

(1)  "  Synchronism  "  is  a  feature  of  all  multiplex  systems, 
essential  to  the  maintenance  of  correspondence  in  speed  be- 
tween the  distributors  placed  at  the  sending  and  receiving 
ends  of  the  line.  The  Baudot  maintains  synchronism  by 
means  of  a  centrifugal  friction  governor,  a  mechanical  cor- 
recting device,  and  a  special  correcting  signal.  In  the  West- 
ern Electric  multiplex  this  special  signal  is  dispensed  with, 
and  the  message  signals  are  utilised  for  correction  of  phase. 
The  relative  merits  of  these  approved  methods  of  correction 
are   still   undecided. 

(2)  and  (3)  In  the  Baudot  as  usually  worked,  the  sending 
operators  depress  combinations  of  five  keys  (similar  to  the 
white  keys  of  a  piano)  according  to  the  five-unit  Baudot 
alphabet  and  transmit  the  signals  direct  to  line.  Each  arm 
of  the  Baudot  is  worked  regularly  at  a  uniform  speed  of  30 
words  a  minute,  and  each  operator  knows  by  observing  the 
"  cadence "  or  rhythm  of  the  system  when  the  distributor 
gives  him  the  use  of  line  wire. 
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(4)  The  Baudot  prints  in  type  letters  on  a  receiving  tape, 
which  has  to  be  gummed  on  telegraph  forms.  In  this  respect 
it  differs  from  other  systems  which  print  direct  on  the  forms 
themselves. 

The  Baudot  has  been  in  use  for  a  considerable  time  on  an 
underground  loop  between  London  and  Birmingham,  where 
it  has  been  worked  on  the  duplex  principle  with  quadruple, 
and  latterly  with  sextuple,  that  is'  to  say,  with  four  arms  in 
each  direction,  and  latterly  six  arms  in  each  direction.  There 
is  quadruple  duplex  Baudot  working  (two  circuits)  on  under- 
ground wires  between  London  and  Glasgow,  and  quintuple 
•  duplex  working  between  London  and  Liverpool.  Baudot  has 
also  been  installed  between  London  and  Brighton.  Experi- 
ence has  definitely  proved  that  at  least  eight  channels  with 
30  words  a  channel  can  be  provided  on  a  loop  or  on  a  single 
aerial  line.  As  all  multiplex  systems  are  now  worked  duplex, 
it  is  of  interest  to  record  that  this  was  first  accomplished 
with  the  Baudot  apparatus  in  1906  on  a  method  devised  by 
Mr.  A.  C.  Booth,  of  the  engineering  staff  of  the  Post  Office. 

The  speed  for  which  the  Baudot  apparatus  has  been  designed 
and  constructed,  viz.,  30  words  per  minute  for  each  operator, 
could  be  increased  without  a  radical  modification  of  the  sys- 
tem, but  experience  has  shown  that  a  much  greater  increase 
of  speed  can  be  obtained  by  the  use  of  type  keyboards  and 
perforated  slip  instead  of  hand  operation,  and  it  is  suggested 
that  one  or  more  of  the  modern  forms  of  keyboard  should 
be  applied  to  the  Baudot. 

Mr.  Donald  Murray's  multiplex  system  has  been  in  use  on 
a  London-Manchester  wire  for  four  years,  working  double 
duplex.  It  has  given  good  results,  and  in  some  respects, 
notably  in  the  design  and  working  of  the  keyboard  perforator, 
it  is  admirable.  But  its  electrical  method  of  controlling  syn- 
chronism is  not  so  satisfactory  as  the  methods  adopted  with 
other  multiplex  systems.  Although  the  use  of  the  keyboard 
admits  of  a  speed  of  40  words  per  arm  per  minute,  the  limita- 
tion of  the  present  equipment  to  double  duplex  does  not  afford 
a  complete  basis  for  comparison.  This  will  not  apply  to  Mr. 
Murray's  new  multiplex,  which,  however,  is  not  yet  avail- 
able, as  its  manufacture  has  been  unfortunately  delayed  by 
war  conditions. 

The  Western  Electric  multiplex  apparatus  is  the  most  gener- 
ally satisfactory  system  for  busy  lines  which  we  have 
examined.  A  quadruple  duplex  installation  of  the  system 
has  been  working  since  March  last  between  London  and  Man- 
chester. The  average  number  of  telegrams  per  operator  per 
hour  is  consistently  well  over  40,  and  has  reached  49.  The 
apparatus  has  dealt  with  about  two-thirds  of  the  whole 
traffic  between  London  and  Manchester  on  a  single  circuit. 
There  are  not  many  circuits  in  the  kingdom  capable1  of  keep- 
ing the  apparatus  fully  fed ;  but  we  think  that  the  question 
of  extending  the  use  of  the  system  should  be  proceeded  with 
without  delay,  and  that  the  further  question  of  giving  greater 
scope  for  its  use  by  the  making  up  of  "  forked "  circuits 
licking  up  several  towns  should  be  pursued  as  soon  as  pos- 
sible. The  ,vpstem  Electric  apparatus  embodies  all  those 
principles  which  are  regarded  as  desirable;  it  works  with  a 
free  keyboard  perforator  and  cross-perforated  sending  tape, 
it  employs  the  five-unit  code,  and  it  prints  direct  on  the 
"  page."  It  also  adopts  a  method  of  controlling  the  synchron- 
ism by  the  use  of  the  actual  message  signals,  which  has 
proved  to  be  efficient.  In  view  of  the  Post  Office  experience  with 
the  quadruple  duplex  installation,  we  also  consider  that  an 
^  early  trial  should  be  given  to  the  "  short  line  printer  "  and  the 
"  two-way  service  "  installations  of  the  Western  Union.  It 
seems  likely  that  both,  representing  as  they  do  printing  tele 
graphy  on  the  scale  of  the  ordinary  simplex  or  duplex  Morse 
circuit,  would  go  some  way  towards  restricting  the  use  of  the 
Morse  at  the  smaller  telegraph  offices. 

It  has  been  stated  in  evidence  that  certain  devices  in  the 
Western  Electric  multiplex  infringe  Mr.  Donald  Murray's 
patent  rights  in  this  country.  This  is  a  question  of  law  on 
which  the  Committee  cannot  express  an  opinion.  Contracts 
for  the  supply  of  telegraph  apparatus  always  contain  a  clause 
under  which  ihe  Postmaster-General  is  freed  from  all  liabili- 
ties which  mieht  otherwise  attach  to  him  under  decisions  as 
to  the  patent  rights  of  inventors. 

The  Automatic  Telephone  Manufacturing  Co.'s  system,  as 
described  to  us,  appeared  to  possess  striking  and  original 
features.  If  the  apparatus  fulfils  the  inventor's  hopes  it 
should  be  of  use  in  the  Post  Office  service. 

As  Wheatstoni  working  will  probably  be  long  retained  for 
news  and  for  traffic  caused  by  abnormal  events,  we  do  not 
anticipate  that  existing  Wheatstone  plant  will  be  allowed 
to.  fall  into  disuse  to  any  serious  extent.  There  is  sufficient 
diversity  in  the  traffic  requirements  of  the  various  telegraph 
circuits  and  routes  of  the  Post  Office  service  to  admit  of  the 
profitable  use  of  all  existing  apparatus  until  worn  out. 

The  prospect  of  an  extension  of  multiplex  methods  makes  it 
necessary  again  to  consider  the  position  of  the  leading 
operator,  called  in  France  the  "  dirigeur."  The  "  dirigeur  " 
is  virtually  the  supervising  officer  of  a  multiplex  circuit,  and 
he  has  to  be  a  man  of  good  technical  capacity,  able  to  apply 
his  technical  knowledge,  and  to  act  promptly.  The  Committee 
does  not  think  that  the  performance  of  this  work  can  be 
expected  from  the  general  body  of  sorting  clerks  and  tele- 
graphists, or  that  the  scale  of  pay  of  sorting  clerks  and  tele- 
graphists provides  adequate  lemuneration  for  the  duties. 
When  once  the  simplicity  of  the  Morse  system  is  abandoned 
in  favour  of  more  rapid  and  more  economical  apparatus,  which 
is  ueoewarily  more  complex,  provision  must  be  made  for  the 


employment  of  a  limited  number  of  officers  with  higher  tech 
nical  attainments  and  higher  pay  than  ordinary  telegraphists. 

In  the  event  of  any  general  extension  of  multiplex  methods, 
it  will  be  necessary  to  consider  how  far  such  systems  are 
applicable  to  existing  methods  of  news  distribution.  There  is 
no  doubt  that  if  Wheatstone  methods  for  news  could  be 
gradually  superseded  by  multiplex,  so  as  to  avoid  unnecessary 
duplication  of  plant,  a  great  advantage  would  be  gained.  But 
the  extent  to  which  the  outgoing  Press  work  of  the  kingdom 
centres  in  London,  and  goes  outwards  to  the  provinces,  the 
high  speed  of  the  ordinary  Wheatstone  circuits,  and  the  fact 
that  the  forked  wires  of  the  present  arrangement  serve  a 
larger  number  of  towns  than  multiplex  systems  have  yet 
been  proved  capable  of  serving  simultaneously  and  satisfac- 
torily, are  considerations  which  suggest  the  possibility  of 
great  difficulties  in  the  way  of  such  a  process.  There  is  no 
doubt  that  the  news  service  at  present  provided  is  good. 

Creed  receiving  apparatus  is  well  suited  to  the  needs  of  a 
large  newspaper  office,  which  under  ordinary  Morse  methods 
has  to  pay  high  bonuses  to  the  staff  lent  to  it  by  the  Post 
Office  in  order  to  procure  a  large  output;  as  there  is  no 
apparatus  other  than  the  Creed  which  converts  the  Wheat- 
stone receiving  tape  into  type  printed  characters,  the  news- 
papers have  no  third  possibility  to  consider.  News  does  not 
reach  small  towns  quite  as  soon  as  it  reaches  large  ones,  but 
the  installation  of  Creed  receiving  apparatus  at  small  offices 
would  be  impracticable  on  the  ground  of  expense. 

The  following  is  a  summary  of  the  leading  conclusions  of 
the  Committee  :  — 

I.  Systems  on  the  multiplex  principle  are  definitely  superior 
to  the  automatic  high-speed  systems  on  the  large  majority  of 
main  circuits  for  ordinary  inland  commercial  telegraph  work. 

•2.  The  extension  of  systematic  Wheatstone  working  should 
be  discontinued,  and  the  question  of  displacing  it  by  multi- 
plex circuits  taken  up  gradually. 

3.  Of  the  multiplex  systems  at  present  available,  the  West- 
ern Electric  has  given  the  best  results.  We  recommend  that 
a  number  of  quadruple  duplex  installations  of  this  apparatus 
be  ordered.  We  think  that  seven  or  eight  such  sets  should 
suffice,  as,  although  present  conditions  favour  the  rapid  appli- 
cation of  systems  with  the  greatest  output,  it  is  desirable  to 
avoid  too  great  a  dislocation  of  working,  and  to  allow  time  as 
far  as  possible  for  other  makers  to  demonstrate  their  capa- 
bilities. 

4  Page  or  column-printing  is  preferable  to  tape-printing  on 
the  busiest  routes,  and  the  Western  Electric  Co.'s  page- 
printing  on  a  continuous  roll  of  paper,  cut  off  after  each 
message,  is  quite  satisfactory.  Mr.  Murray's  system,  with  a 
separate  sheet  for  each  message,  has  been  given  a  trial  on  his 
Manchester  multiplex,  but  a  fuller  trial  of  his  improved 
method  will  be  necessary.  We  do  not  think  it  desirable  that 
either  page  or  column  printing  should  be  adopted  throughout 
the  service  to  the  exclusion  of  tape-printing. 

5.  The  five-unit  alphabet  as  a  code  for  printing  telegraphy 
is  better  than  the  Morse  code,  news  traffic  and  submarine 
cable  communications  being  left  out  of  account. 

6.  The  application  of  type  keyboard  signalling  instruments 
to  the  present  Baudot  circuits  is  desirable. 

7.  Creed  receiving  apparatus  can  most  profitably  be  used  in 
the  Post  Office  service  for  news  work. 

8.  The  application  of  printing  methods  to  the  less  important 
circuits  should  be  kept  steadily  in  view,  and  early  trials  of 
the  one-way  and  two-way  installations  of  the  Western  Electric 
and  of  the  light  line  printer  of  the  Automatic  Telephone 
Manufacturing  Co.  should  be  made.  We  are  impressed  with 
the  possibility  of  two-way  working  with  one  operator  at  each 
end,  both  to  signal  their  messages  simultaneously  to  the  other 
end  and  then  both  to  gum  the  tape.  An  hourly  load  can  be 
carried  in  this  way  equivalent  to  the  average  Morse  load 
with  two  operators  at  each  end,  and  having  the  additional 
advantage  of  printing  the  telegrams. 

9.  The  introduction  of  multiplex  methods  for  news  work 
will  call  for  serious  consideration  in  the  near  future. 

10.  The  application  of  multiplex  systems  to  give  simul- 
taneous communication  on  one  wire  between  each  one  of 
three,  or  possibly  more,  offices  should  be  kept  in  view  as 
multiplex  methods  are  extended. 

II.  The  pay  and  prospects  of  officers  selected  to  be  "  leading 
operators  "  of  multiplex  circuits  should  be  reconsidered. 

The  Committee  consisted  of  Mr.  Cecil  Norton  (Chairman), 
Sir  J.  Gavey,  Mr.  John  Lee,  Mr.  W.  M.  Mordey,  Mr.  A.  M. 
Ogilvie.  Sir  W.  Slingo.  and  Mr.  A.  B.  Walkley,  with  Mr. 
G.  O.  Wood   (Secretary). 


Electric    Smelting    at    Heroult  —  The    Noble    Electric 

Steel  Co.,  San  Francisco,  has  operated  its  electric  smelting  plant  at 
Heroult,  California,  continuously  since  April  1 5th,  1916,  turningout 
a  ferromanganese  product.  The  furnace  now  in  use  is  described  as  the 
Frickey  open  delta,  split-phase  arrangement  of  electrodes.  The  ore 
smelted  varies,  but  much  of  it  runs  40  to  48  per  cent,  metallic 
manganese.  14  to  16  per  cent,  silica,  and  2  to  3  per  cent.  iron.  The 
furnace  product  contains  80"5  to  81'")  per  cent,  manganese.  The 
plant  capacity  is  9  tons  per  day,  but  this  is  to  be  increased.  This 
company  in  1916  besran  developing  and  mining  chromite  ore  ;  part 
of  the  ore  is  smelted  at  the  Heroult  plant  by  methods  practically 
similar  to  those  employed  in  ferromanganese  smelting.  The  furnace 
product  is  a  ferrochromium  containing  f'.O  per  cent,  chrome  oxide 
and  SO  to  32  per  cent,  iron  oxide. — .Viking  and  Engineering  Win  Id. 
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THE    WORK     OF     THE     B.E.A.M.A. 


[The  Annual  Report.] 


(Concluded  from  page  140.) 
The  Association  is  represented  on  the  British  National  Com- 
mittee of  the  International  Electrotechnical  Commission,  and 
on  the  Sectional  Electrical  Committee,  and  a  number  of  sub- 
committees and  panels  of  the  Engineering  Standards  Com- 
mittee; also  on  the  Committees  of  the  I.E.E.  dealing  with 
wiring  rules  and  with  marine  (other  than  Admiralty)  work, 
and  on  the  Electric  Vehicle  Committee.  The  B.E.A.M.A 
Standardisation  Committee  continues  its  co-operation  with  the 
Engineering  Standards  Committee  in  the  preparation  and 
revision  of  the  new  British  Standardisation  Rules,  and  has 
prepared  detailed  recommendations  for  the  revision  of  the 
Engineering  Standards  Committee's  report  No.  72.  Other 
vrork  of  the  Association  Committee  (assisted  by  representa- 
tives of  the  interested  Sections  of  the  Association)  includes 
the  following  subjects:  — 

Motor  Starters,  under  which  a  specification  has  been  prepared  to  serve  as 
the  basis  for  the    E.S.C.   rules   now  in   preparation. 

Transformers  for  Meters  and  Instruments,  under  which  a  specification  has 
been   prepared   for   incorporation  in    the   revised    E.S.C.  specifications  for  meters 

Graphical  Symbols,  under  which  the  recommendations  made  have  been  verv 
fully  adopted   in   the   new    E.S.C.   draft    rules. 

Su<itchgear  Symbols,  under  which  the  section  of  the  Association's  rules 
dealing    with    this    subject    has   been    revised    and   considerably    enlarged. 

Marine  Generating  Sets,  under  which  a  Joint  Committee  has  been  estab- 
lished to  deal  with  the  standardisation  of  electric  generating  sets  for  marine 
purposes. 

Ammeters  and  Voltmeters,  being  a  revision  of  E.S.C.  Report  49,  which 
is  now  well  in  progress  (the  recommendations  from  this  Association  receiving 
full  consideration)  in  the  revised  draft  of  which  the  proposed  specification  for 
transformers   for   use    with    these   instruments    is   being    embodied. 

Electricity  Meters  (E.S.C.  37),  under  which  recommendations  have  been 
made   to   the   E.S.C.    covering  a   proposed  revision  of    this  specification. 

Accessories,  under  which  recommendations  are  being  prepared  for  the 
assistance  of  the  E.S.C.  in  the  standardisation  of  lamp-sockets  and  other 
details. 

I.E.E.  Wiring  Rules,  under  which  recommendations  have  been  transmitted 
to  the  Institution  regarding  desirable  amendments  in  the  present  (7th> 
edition  of   the  Wiring    Rules. 

The  Council  adopted  Engineering  Standards'  Committee's  Specification  No. 
74,  being  a  specification  of  a  standard  electric  vehicle  charging  plug,  pre 
pared   by   the    Electric   Vehicle    Committee. 

On  February  1st,  1916,  the  Council  issued  "  Instructions 
to  Members  for  the  use  of  Conditions  of  Sale  and  Contract," 
amending  and  consolidating  all  previous  instructions  on  this 
subject.  Little  opposition  to  the  Association's  conditions  has 
been  encountered  during  the  year,  thus  bearing  added  testi- 
mony to  their  reasonableness.  Fifty-six  different  purchasers 
raised  questions  which  were  amicably  settled  with  the  assist- 
ance of  the  industrial  solicitor.  Of  these,  46  came  from  muni- 
cipal and  10  from  industrial  purchasers.  Many  were  merely 
repetitions  of  a  question  previously  settled  with  the  same 
purchaser.  The  work  involved  included  150  personal  inter- 
views with,  and  about  400  written  communications  by,  the 
industrial  solicitor. 

The  Council  successfully  protested  against  circular  instruc- 
tions issued  by  the  Mines  Department  to  their  Inspectors, 
stating  that  where  British  firms  had  difficulty  (owing  to 
'control")  in  supplying  machinery,  such  machinery  coull 
be  obtained  from  America. 

The  Council  appointed  witnesses  to  prepare  a  case  for  sub- 
mission to  the  Commissioners  of  Inland  Revenue  in  favour 
of  increasing  the  standard  percentage  of  profits  allowed  under 
the  Finance  Act  (No.  2),  1915.  The  case  prepared  was  re- 
ferred to  the  Board  of  Referees,  before  whom  the  witnesses 
made  several  appearances.  It  was  proved  to  the  satisfaction 
of  the  Referees  that  the  electrical  industry  had  become  a 
national  "  key  "  industry,  and  that  it  was  essential  that  it 
should  receive  adequate  consideration  at  the  -hands  of  the 
Government.  As  a  result  of  the  Council's  efforts,  the  stan- 
dard percentage  was  raised  by  1  per  cent.,  as  already  an- 
nounced in  the  Electrical  Review. 

During  the  year  the  Council,  at  the  request  of  the  Accu- 
mulator Section,  was  successful  in  obtaining  from  the  Local 
Government  Board  extensions  of  the  loan  periods  for  storage 
batteries  from  seven  to  ten  years,  and  five  to  seven  years  'n 
certain  cases  respectively.  The  same  Section  was  similarly 
successful  in  obtaining  a  desired  revision  of  the  battery  specifi- 
cation issued  by  the  War  Office. 

The  Supply  of  Electricity  Bill  promoted  by  the  I.M.E.A. 
was  scarcely  expected  to  make  progress  in  present  circum- 
stances, but  it  is  understood  that  a  further  effort  will  be 
made  to  advance  it  this  year. 

The  Incorporated  Association  of  Electric  Power  Compani->s 
has  invited  the  co-operation  of  the  Association  in  drafting  a 
new  Electric  Lighting  Bill. 

The  Council  invited  members  to  make  towards  the  equip- 
ment of  the  Peking  University's  laboratories  gifts  of  machi- 
nery similar  to  those  presented  to  the  University  of  Hong- 
Kong.    A  report  on  the  subject  will  be  issued  to  members. 

The  growth  and  progress  durinc  the  year  of  various  bodies 
formed  to  foster  British  and  Empire  industry  had  been  noted 
with  much  interest  and  sympathy.  One  such  body,  the 
British  Empire  Producers'  Organisation,  whose  efforts  extend 
into  many  oversea  dominions,  had  already  received  the  Coun- 
cil's support.  Another,  the  Federation  of  British  Industries, 
formed  primarily  to  watch  over  the  industrial  interests  of 
this  country,  has  the  Council's  cordial  sympathy.  The  chair- 
man  of  the  B.E.A.M.A.  has  been  on  its  executive  council 


since  its  formation,  and  several  members  of  the  Association 
have  joined   it. 

The  growth  of  the  B.E.A.M.A.  has  rendered  advisable  the 
creation  of  some  co-ordinating  body  composed  of  members 
closely  connected  with  the  work  of  the  Sections,  and  the 
Council  welcomes  the.  proposed  establishment  of  a  Sectional 
Committee  or  Board  composed  of  such  members  and  report- 
ing to  the  Council.  It  is  hoped  by  this  means  to  concentrate 
effort  in  matters  common  to  all   Sections. 

The  system  of  tendering  embodied  in  the  agreements  known 
.is  cross-tendering  agreements  continues  to  find  favour  .among 
members,  but  has  not  been  extended  during  the  year.  The 
Association  has  in  operation  the  following  such  agreements  : 
(1)  Steam-engine  builders  and  dynamo  jsakers, '(2)  Diesel- 
engine  builders  and  dynamo  makers,  (3)  steam-engine  builders, 
(4)   turbine  makers,    (5)    condenser  makers. 

Several  arbitrations  were  submitted  and  settled  during  the 
\ear.  The  steady  growth  of  the  Association  obliged  the 
Council  early  in  the  year  1916  to  take  into  question  the 
advisability  of  moving  into  larger  premises.  They  finally 
decided  that  during  the  period  of  the  war  they  should  manage 
with  the  present  holding  by  carrying  out  some  alterations. 
These  were  completed  in  June.  The  work  of  the  Associa- 
tion's status  inquiry  agents,  the  British  Traders'  Association, 
has  proved    useful   and  satisfactory  to  members. 

The  number  of  members  on  the  register  at  the  end  of  the 
year  (December  31st)  was  144.  Thirty  firms  were  admitted 
to  membership  during  the  year,   and  one  resigned. 


CO-OPERATIVE     EXPORT     TRADE. 


In  our  last  issue  we  announced  the  registration  of  a  new- 
company  with  the  title  "  British  Switchgear,  Ltd.,"  and  as  it 
represents  an  enterprise  of  exceptional  interest,  we  are  glad 
to  be  in  a  position  to  give  further  particulars  as  to  its  const  i 
tution  and  purposes. 

In  the  Electrical  Rf.view  for  December  31st,  1915,  we 
welcomed  the  registration  of  the  Electrical  Manufacturers' 
Co.  of  Great  Britain,  Ltd.,  which  was  formed  by  seven  well- 
known  electrical  manufacturing  concerns  to  act  co-operatively 
in  the  Russian  market.  An  eighth  has  since  been  added, 
making  three  dynamo  and  motor,  and  five  6witchgear  com- 
panies, as  follows : — 

Bruce  Peebles  &  Co.,  Ltd. 
Crompton  &  Co.,  Ltd. 
Lancashire  Dynamo  &  Motor  Co..  Ltd. 
Allen,   West  &  Co.,  Ltd. 
Brook,  Hirst  &  Co..  Ltd. 
Erskine,  Heap  &  Co.,  Ltd. 
Whipp  &  Bourne,  Ltd. 
Electric  Control,   Ltd.    (since  added). 
The  nominal  capital  of  the  Manufacturers'  Association  was 
£12,000  in  £1  shares,  and  we  are  pleased  to  learn  that  very 
satisfactory  progress  has   been    made   with    the  business  con- 
sidering, of  course,  the  shipping  and  other  difficulties  of  the 
times. 

British  Switchgear,  Ltd..  which  has  now  been  formed 
with  a  capital  of  £48,000,  is  closely  related  to  the  Manu- 
facturers' Co.,  indeed,  their  offices  are  together  in  that  magni- 
ficent building,  Australia  House.  Strand.  W.C..  which,  when 
it  is  finished,  will  be  one  of  the  most  palatial  piles  in  Lon- 
don. What  offices  could  have  been  taken  more  appropriately 
for  the  housing  of  so  promising  and  important  an  electrical 
enterprise?  Mr.  H.  C.  Siddeley,  in  whose  mind  the  germ 
of  the  co-operative  organisation  first  had  birth  several  years 
ago  when  touring  Colonial  and  foreign  markets,  was  chairman 
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of  the  Manufacturers'  Co.— known  in  brief  as  "The  Russian 
Syndicate,"  but  he  has  now  been  followed  by  Mr.  E.  H.  F. 
Reeves  in  that  capacity,  and  Mr.  Siddeley  will  be  its  manager 
and  secretary,  while,  at  the  same  time,  he  will  hold  office  a* 
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managing  director  of  British  Switchgear,  Ltd.,  who  are  the 
managers  for  the  Electrical  Manufacturers'  Go.  of  Great 
Britain,  Ltd.  Mr.  A.  P.  Wood,  the  well-known  and  far- 
seeing  manager  of  the  Lancashire  Dynamo  &  Motor  Co., 
Ltd.,  has  been  elected  a  new  director  of  the  Russian  Syndicate 
now  that  Mr.  Siddeley  has  resigned  that  particular  office, 
la  the  reproductions  of  nameplates  on  the  previous  page  we 
show  at  a  glance  the  relation  of  the  two  concerns  and  their 
respective  monograms  :  — 

The  Manufacturers'  Co.  has  offices  at  13,  Myasnitskaya, 
Moscow,  in  charge  of  a  well-known  Russian  electrical  engi- 
neer, Mr.  S.  I.  Landau,  who,  for  the  best  of  reasons,  has  had 
a  very  wide  experience  in  Russia,  and  has  the  right  know- 
ledge to  enable  him  to  deal  satisfactorily  with  the  Government 
and  with  other  authorities.  In  London,  too,  the  personnel  is 
strengthened  by  the  presence  of  a  Russian  engineer,  who  re- 
ceived his  training  in  Belgium.  We  have  been  privileged  to 
see  documents  showing  that  The  Manufacturers'  Association 
^is  acknowledged  by  the  authorities  in  Russia  as  working  for 
the  Russian  national  defence. 

British  Switchgear,  Ltd.,  operating  at  Australia  House  will 
in  the  first  instance  deal  with  the  Russian  switchgear  con- 
tracts of  the  "  Syndicate,"  but  it  will  also  represent  three 
members  in  London  and  trade  in  their  manufactures  in 
other  parts  of  the  world,  opening  foreign  branches  and 
establishing  foreign  agencies  for  British  switchgear  on  behalf 
of  the  three  firms  whose  names  appear  on  the  nameplate 
above. 

The  advantages  of  co-operative  action  among  different  firms, 
whether  makers  of  like  or  unlike  manufactures,  are  too  well 
known  to  readers  of  the  Electrical  Review  to  need  detailed 
re-statement  here.  In  this  particular  case,  however,  the 
arrangement  of  the  two  organisations  along  the  above  lines 
will  not  only  make  for  economy,  efficiency,  and  strength,  as 
the  result  of  concentrated  effort  in  an  expert  selling  company 
employing  a  better-paid  staff  than  individual  firms  are  gener- 
ally able  to  engage,  and  having  one  strong  series  of  operations 
instead  of  separate  and  rival  action  by  an  agent  appointed  by 
each  firm,  but  the  three  firms  interested  in  British  Switch- 
gear,  Ltd.,  will  be  able  to  offer  a  complete  line  of  switchgear, 
and  the  prejudice  against  the  splitting  up  of  orders  need  not 
exist  in  the  mind  of  the  purchaser.  The  combined  output  of 
the  three  firms  is  very  large,  and  they  will  thus  be  in  an 
excellent  position  to  put  up  a  strong  competition  against  the 
efforts  of  very  large  German  and  American  concerns.  A  point 
claimed  in  favour  of  the  grouping  of  similar  firms,  and  one 
which  should  not  be  lost  sight  of,  is  the  personal  factor.  Each 
of  the  firms  has  a  live,  enterprising  specialist  in  its  own 
particular  department  of  manufacturing,  and  when  a  number 
of  such  specialists  meet  round  a  board  table,  armed  with 
authority  to  take  action  according  to  the  requirements  of  the 
moment,  prompt  measures  and  the  best  results  may  be 
expected  to  follow. 

Co-operation  between  groups  is  a  policy  pursued  entirely 
on  their  own  initiative  by  firms  in  the  ranks  of  the 
B.E.A.M.A. — indeed,  all  of  the  eight  firms  in  the  Siddeley 
Russian  groups  are  active  members  of  that  Association. 

The  new  organisations  have  our  best  wishes  for  their  success 
in  trying  to  win  for  British  electrical  industry  a  large  share 
of  the  coming  trade  with  the  vast  Russian  market.  The 
foundations  of  the  business  are  being  well  laid  by  men  of 
wide  experience  and  sound  judgment,  and  their  far-seeing 
plans  have  been  prepared  at  the  right  moment  to  enable 
them  to  take  full  advantage  of  the  situation.  We  have  no 
k  doubt  that  their  doings  will  be  watched  with  great  interest  by 
%  the  industry  as  a  whole,  and  that  their  example  will,  in 
course  of  time,  be  followed  by  manufacturers  of  other  elec- 
trical lines. 


NEW     ELECTRICAL    DEVICES,    FITTINGS, 
AND     PLANT. 

!  Readers  are  invited  to  subnet  particulars  of  new  or  improved 
devices  and  apparatus,  which  will  he  published  if  considered  of 
sufficient  interest  to  our  readers. — Eds.  Elec.  Rev.] 


B.T.H.  Crane  Motors. 

A  recently-issued  List,  No.  2,269,  describes  the  crane  and  hoist 
motors  manufactured  by  the  British  Thomson-Houston  Co.,  Ltd., 


of  Rugby.  These  motors  are  standardised  for  various  ratings  up 
to  "ill  H.P.  for  11 5-230-550- volt  circuits. 

The  machines  are  totally  enclosed,  reversible,  four-pole  aerie* 
wound,  and  fitted  with  commutating  poles. 

The  magnet  frames  are  of  cast  steel,  divided  horizontally,  and 
octagonal  in  shape;  the  top  half  carries  the  brush-holder  atuds. 
The  end  shields  carrying  the  bearings  have  oil  reservoirs,  and  can 


Fig.  2. — Motor  with  Frame  cot  away  to  show  Brush 
Gear,  &c. 

be  swung  90°  or  180°  to  keep  the  oil  supply  below  the  bearings  when 
the  motor  is  mounted  on  wall  or  ceiling. 

The  field  and  armature  coils  are  former  wound.  The  armature 
core  and  commutator  are  assembled  on  a  sleeve,  which  construction 
permits  the  removal  and  insertion  of  a  shaft  without  the  necessity 
of  disturbing  the  armature  windings  or  the  commutator.  Similar 
extensions  are  provided  at  each  end  of  the  shaft,  so  that  the  spur 
gear  or  the  brake  can  be  mounted  at  either  end. 

The  machines  can  be  fitted  with  back  gears  on  either  side  of  the 
frame  ;  series-wound  magnetic  brakes  can  be  mounted  ;  disk 
brakes  to  hold  half  the  full-load  torque  of  the  motors  :  or  shoe 
brakes  to  hold  the  full-load  torque,  the  braking  power  being 
adjustable. 

B.T.H.  Pressure  Governors. 

The  British  Thomson-Houston  Co.,  Ltd.,  of  Rugby,  in  a 
recent  list  (No.  5,521),  described  its  type  CR  2,920  pressure  governor 
panels  for  A.c.  or  D.c.  circuits.  These  are  designed  for  use  with 
automatic  starters  controlling  motor-driven  pumps  or  air  com- 
pressors for  maintaining  a  constant  pressure  of  air  or  water.  A  panel 
of  this  type  is  illustrated  in  fig.  3,  and  consists  of  a  Bourdon  tulw 


Fig.  1.— Crane  Motor  for  Floor  Mounting. 


Fig.   3. — Pressure  Governor  Panel. 


gauge  operating  a  pointer  fitted  with  silver  contacts,  which  serve 
to  make  a  small-current  circuit  for  operating  the  relay  mounted  on 
the  right  of  the  panel  ;  this  relay  will  operate  on  either  A.c.  or  D.c. 
circuits,  and,  when  energised,  closes  or  opens  the  operating  circuit 
of  the  automatic  starter.  No  circuit  is  actually  broken  on  the  gauge 
contacts,  and  as  the  relay  coils  are  only  energised  momentarily,  no 
series  resistance  is  necessary  for  them. 

The  panels  are  made  for  pressures  up  to  1,500  lb.  per  sq.  in. 

Simplex  Heating  Apparatus. 

Messrs.  Simplex  Conduits,  L#).,  of  Garrison  Lane.  Birming- 
ham, have  just  issued  a  new  catalogue  (No.  647)  of  electric  heating 
and  cooking  apparatus,  which  shows  a  good  range  of  their 
"  Plexsim,"  good-. 

Many  of  the  articles  illustrated  are  specially  designed  for  indus- 
trial use,  and  we  understand  there  has  been  a  particularly  brisk 
demand  from  many  of  the  national  and  other  factories  recently 
built,  which  tends  to  show  that  electric  heating  is  taking  its  share 
in  the  "  factory  efficiency  "  campaign  now  in  pnwrre.su  -l .  -■«., 
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Among  the  articles  illustrated, are  large  electric  kettles  anil  urns 
for  mess  rooms,  staff  tea  rooms,  ice.,  also  industrial  hot  plates,  glue, 
wax,  and  solder  pot?,  and  stills  for  distilled  water  in  various  sizes.' 


Plexsim   HoT-I' 


and  Glue-pot. 


Fig.  4  shows  a  hot  plate,  made  in  7-in.  and  8-in.  diameter  sizes, 
witlTloadmgs  of  750  and  1,000  watts  respectively,  while  fig.  5  is  a 
copper  glue  pot.  each  pot  holding  2j  pints,  fitted  with  an  850-watt 

The  Plexsim  electric  still,  made  in  two  sizes,  for  4  pints  and 
4  gallons,  is  designed  for  workshop  use  and  built  in  sections,  all 
parts  being  accessible. 

Wattmeter  Correcting  (or  Transformation  Losses. 

A  singular  type  of  wattmeter,  that  enables  one  to  measure  the 
high-tension  input  from  the  low -tension  output  side,  is  the  work  of 
an  Austro-Hungarian  inventor,  Gino  Campos,  of  Milan,  Italy. 
Ordinarily  wattmeters  are  designed  to  indicate  the  input  or  output 
in  xitu  by  connecting  the  voltage  and  current  coils  to  determine  thg 
watt  factors  at  the  point  of  measurement.  However,  by  the  dis- 
closure made  in  Patent  No.  1,201,996,  it  becomes  possible  to  measure 
the  total  input  on  the  high-tension  side  of  a  transformer  by  merely 
connecting  the  wattmeter  to  the  low-tension  side  of  a  transformer. 
In  other  words,  the  wattmeter  automatically  corrects  for  the  trans- 
former losses.     This   ingenious  result    is   accomplished  by  simply 


Lou  tension        Hujh   tmjioa 


Diagram  of  Circuit  Connections. 


compensating  the  voltage  and  current  coils  of  the  dynamometer  by 
means  of  additional  turns,  whose  fields  are  proportional  to  the 
current  and  voltage  respectively  of  the  low -tension  side.  Because 
the  copper  losses  of  transformation,  are  proportional  to  the  square 
of  the  current,  and  the  iron  losses  are  substantially  proportional  to 
the  square  of  the  voltage,  it  is  seen  that  such  compensated  winding 
can  suitably  add  to  the  deflection  reading  of  the  wattmeter,  to  make 
it  measure  both  the  low-tension  output  and  the  watts  lost  in  the 
transformation  of  power.     Electrical  World. 

The  Heat  Treatment  of  Steel. 

In  the  heat  treatment  of  steel  it  is  all-important  to  know  exactly 
when  the  critical  temperature  is  reached.     In  the  "  Crit-point."  a 


Fig.  7.— The  Crit-point  Detector.— a,. Small  Transformer, 
110  ob  220  v.  ;  b,  Flexible  Lampcobd  ;  c,  Switch  ; 
d,  Indicator  ;  pi,  Indicator  Enlarged  j  e,  Asbestos- 
protected  Shield  ;  f,  Search  Coil. 


new  instrument  of  the  G IBB  INSTRUMENT  Co..  of- Pittsburg,  Pa.. 
use  is  made  of  the  well-known  fact  that  steel  in  the  process  of 
heating  loses  its  magnetic  properties  when  it  is  brought  to  its 
critical  point.  Through  the  medium  of  electromagnetic  coils  the 
magnetic  condition  of  the  steel  in  the  furnace  is  determined.  A 
magnetic  indicator  is  placed  in  the  circuit,  so  that  this  meter 
immediately  indicates  whether  the  steel  has  reached  its  critical 
point.  When  the  temperature  of  the  surface  comes  to  the  critical 
point,  the  meter  needle  approaches  a  red  line  indicative  of  the 
critical  point,  and  gradually  comes  closer  to  it  as  the  heat  pene- 
trates the  steel  and  the  interior  is  brought  to  the  critical  point.     . 

It  will  be  seen  that  the  "  Crit-point"  does  not  measure  tempera- 
ture. But  the  exact  knowledge  of  the  temperature  is  irrelevant, 
so  long  as  the  heat-treating  man  has  a  simple  and  exact  means  for 
ascertaining  when  the  critical  temperature  is  reached. — Mot.  uml 
('firm.  Engineering, 


NEW     PATENTS     APPLIED     FOR,      1917. 

(NOT    YET    PUBLISHED). 

Published  expressly  for  this 
Electrical  Patent  Agent: 
Liverpool    and    Bradford. 


ulators     for     miners'    electr: 
ers   for    telegraphy,    tclephor 


safety     lamps."      J.     Taylor. 
,    &c"     T.    Harvey      January 

ss    telegraph    instruments."     J. 
&   A.  Reyrollk  and- 


1,046.     "  Accui 
January  22nd. 

1,0.50.     "  Recei 
22nd. 

I,0(i0.     "  Multiple    crystal    detector    for    wirel< 
Hi.therington.      January  22nd. 

1.062.     "  Electric  switching  apparatus."     W.   J.   How 
Co.      January   22nd. 

1,071.  "Antennae  for  wireless  signalling."  British  General  Electric  Co. 
and   General  Electric  Co.     January  22nd. 

1,080      "  Electric   terminals   or   connections."     H.   C.    Dell.     January   22nd. 

1.095.  "  Automatic  electric  control  of  petrol,  electric,  &c,  vehicles."  V.  S. 
Robinson   &    P.    F.   Smith.      January    22nd. 

1.101.  "  Automatic  stopping  device  for  steam  or  electric  locomotives  and 
railway   rolling    stock."     J.    B.  S.    Poyser.      January  23rd. 

1.110.     "  Electrical   apparatus."     N.  Stell.     January   23rd. 

1.113.  "  Method  for  guiding  electric  wire  into  groove  of  trolky  wheels  of 
tramcars,   &c."     T.    Main.     January    23rd. 

1.114.  "  Electric  switches."  A.  Crawford.  W.  Pksston,  &  W.  Sanders 
and   Co.     January  23rd. 

1,122.  "  Means  for  travelling  electric  contacts."  R.  Donald  Januarv 
23rd. 

1,146.     "  Electric    furnaces."     G.  R.    Filmer  &  J.   J.   Denton.     January  23rd. 

1,155.  "  Motor  vehicle  lighting  dvnamos."  C.  L.  Brrkden  &  H.  Lucas. 
Januarv  23rd. 

1.177.     "  Electrical    fire    alarms,    &c."     R.    Cawthorsb.      January   24*. 

1,184.  "  Apparatus  for  operating  feed  devices  of  reciprocating  tools,  4c." 
Lancashire    Dynamo  &   Motor   Co.     January  24th. 

1,223.  "  Process  for  electrolytic  treatment  of  metals,  ores,  their  residues. 
&c."     F.   Bourgeot.     January  24th. 

1,233.     "  Electric    signalling    system."     R.    Lambourne.      January    24th. 

1,256.     "  Sparking   plugs/'      V.    Perrett.      January  25th. 

1,277.  "  Process  for  manufacture  of  thermo  elements  having  copper  sul- 
phide  as  the  positive  constituent."  J.  Marschall.  January  25th  (Germany, 
December    9th,    1915.) 

1.27K.  "Dynamo-electric  machines."  British  Thomson-Houston  Co.  and 
J.   Martin.     January  25th. 

1,279.  "  Automatic  switching  devices  for  thermic  telephones."  B.  E.  D. 
Kii.burn  (Naamlooze  Vennootschap  de  Ncderlandsche  Thermo  Teiephoon 
Maatschappij).      January  25th. 

1,282.     "  Winding    for    electric  coils."      M.    Martinez.     January   25th. 

1,303.  "  Ignition  devices  for  internal-combustion  engines."  P.  T.  Wood- 
land.    January  25th. 

1,307.  "  Apparatus  for  producing  perforated  strip  by  electrical  current 
impulses."    Creed  &  Co.  and  H.  H.   Harrison.     January  25th. 

1,310.     "  Manufacture  of  tungslen   oxides,   salts,    and/or  met3l    from  tungsten  , 
ores,   minerals,    intermediate   products,    residues,    and/or   wastes."     E.    A.    Asm- 
croft.     January   26th. 

1,315.     "  Electric  ovens,  &c."     F.    P.    Fletcher.     January  28th 

1  343  "  Self-generating  electric  pocket  lamp."  F.  D.  M.  Gordon.  Janu- 
ary 26th. 

1  846  "  Small  electric  motors."  E.  Volkers.  January  36th.  (Germany. 
February  17th,  1916.) 

1,347.  "Automatic  telephone  systems."  Automatic  Telephone  Manih..- 
turing  Co.     January  26th.      (U.S.A.,    February    14th,   1916.) 

1,355.     "  Electrical    batteries."     W.    A.    Saxbv.      January   26th. 

1,390.  "Terminal  connections  (or  accumulators  or  secondarj  batter,  s." 
W    O.    Kennington.     January  27lh. 


PUBLISHED     SPECIFICATIONS, 


m    Lamp 


1915. 

17.319.     Electric    Heaters.     C.    R.   Belling.     December    9th. 
18.103.     Filament  Winding    Machines.      Westinghouse   Metal    Fllan 
Co.      December    28th       (U.S.A.,    December  29th,   1914.) 

1916. 

The  numbers  in  brackets  arc  those  under  which  the  specification  will  be 
printed    and    abridged,  and    all    subsequent  proceedings   will   be    taken. 

70.  Electric  Controller,  particularly  for  use  in  connection  with  Elev 
TRICALLY-PROPELLiiD   Vehicles.     J.    E.    Hamilton.      January    3rd,    1916.      [102,981.1 

135  Driving  Clutches  for  the  Magnetos  op  Motor  Cars.  A.  Sauret 
(firm 'of).      January    5th,    1915.     [100,005] 

241.  Power  Transmission  on  Rail  and  Road  Trains  and  the  u«s  J.  I. 
P  Thomas  &  Thomas  Transmission,  Ltd.  January  6th,  191*.  [ltK^«7.J 
(Cognate   application,    1,229/16.)  /  . 

334  Order  Telegraph  and  Light  Instruments.  L.  Schor.  January  ith, 
1916.      [102,993] 

455       APPARATUS     FOR     TUB     EXTERNAL     SHAPING    OF    Clay    IN     'n""^™1' 

of   Telegraph    Insulators   »o    the    like.     II.    L.    Doulton    &    "V.    Poomor- 
January    11th,   1916.     [102,994]     (Addition    to  22,757/14.) 
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In  view  of  all  that  has  appeared  in  our  pages  during 
the  past  few  years  regarding  the  need  for  co-opera- 
tive action  on  the  part  of  British  electrical  and  engi- 
neering firms  desiring  to  secure  export  trade  after 
the  war,  peculiar  interest  attaches  to  what  is  known 
as  the  Webb  Bill  that  is  shortly  to  come  before  the 
U.S.  Senate.  The  purpose  for  which  the  Bill  is 
designed  is  to  authorise  American  exporters  to 
co-operate  in  -order  to  place  themselves  on  an 
equality  with  foreign  rivals.  According  to  the 
American  electrical  Press,  the  Webb  Bill  has 
received  the  approval  of  organisations  and  indi- 
viduals representing  all  elements  of  manufacturing, 
merchandising,  national  production,  transportation, 
and  finance  in  foreign  trade.  The  National  Foreign 
Trade  Council,  in  placing  its  views,  before  a  Senate 
Committee,  has  stated  that  even  before  the  war 
doubt  as  to  the  application  of  the  anti-trust  laws 
compelled  American  exporters  individually  to  cope 
with  Government  -  encouraged  combinations  of 
foreign  rivals  united  to  resist  American  competi- 
tion, and  often  to  sell  to  combinations  of  foreign 
buyers  equipped  to  depress  the  prices  of  American 
goods.  The  revelations  and  almost  certain  conse- 
quences of  the  war,  however,  have  left  no  room 
for  doubt  in  the  mind  of  the  National  Council  that 
co-operation  in  export  selling,  with  every  safeguard 
against  illegal  restraint  of  domestic  trade,  is  im- 
perative to  meet  proposed  post  bellum  co-operative 
buying,  not  only  by  groups  of  European  industries, 
but  even  by  Governments,  with  the  object  of  con- 
trolling prices.  It  is  considered  that  unless  the 
Webb  Bill  is  passed,  and  the  legality  of  export  co- 
operation established,  many  industries  of  moderate 
size  will  be  unable  to  enter  foreign  trade  because 
of  prohibitive  expense  which  co-operative  effort 
would  reduce;  also  that  "  greater  stability  of  export 
business  could  be  obtained  through  co-operation 
and  a  wider  distribution  obtained  in  the  benefits  of 
oversea  sales  as  a  balance  wheel  against  recurring 
periods  of  domestic  depression  and  unemploy- 
ment." 

Whatever  doubt  there  may  be  in  the  minds  of 
American  traders  concerning  their  right  to  co- 
operate, there  need  be  none  in  the  minds  of  British 
traders.  These  know  only  too  well  under  what  a 
serious  handicap  they  have  been  placed  in  many 
British  Colonial  and  foreign  markets  when  their 
divided  forces  have  had  to  meet  the  consolidated 
Trust  forces  of  Teutonic  manufacturing  and  finance. 
They  know  what  they  ought  to  do,  and  they  have  the 
powder  to  do  it.  American  doubts  in  regard  to  the 
legal   rights   of    co-operation    are    stated    to    hare 
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amounted  ,to  prohibition,  and  the  consequent  indivi- 
dualistic weakness  of  small  concerns  is  described  as 
enabling  foreign  buyers  to  play  off  American  pro- 
ducers one  against  another,  and  to  buy  American 
raw  materials  cheaper  than  American  consumers  can, 
and  in  the  long  run  confer  upon  the  foreigner  "  a 
practical   subsidy  against  ourselves." 

The  Electrical  World,  in  a  recent  article,  states 
that  the  American  General  Electric  and  Westing- 
hcuse  Companies  would  experience  little,  if  anv, 
inferiority,  as  compared  with  their  foreign  compe- 
titors, so  far  as  industrial  combinations  affect  their 
efficiency,  but,  the  writer  adds,  apparently  in  refer- 
ence to  the  smaller  manufacturer:  "Co-operation 
of  American  electrical  manufacturers  would  permit 
the  joint  financing  of  many  foreign  enterprises  in 
which  such  financing  must  be  done  to  secure  busi- 
ness. Moreover,  it  would  permit  the  extension  of 
credits,  where  necessary,  to  compete  with  the  credits 
offered  by  foreign  manufacturers."  Further:  "In 
seeking  the  removal  of  restrictions  or  obstacles  to 
freer  trade  in  American  goods,  in  propaganda 
favouring  the  adoption  of  American  standards  and 
designs  by  Governments  and  others,  and  in  educa- 
tion abroad  touching  the  merits  of  American  elec- 
trical products,  united  action  would  be  invaluable." 

Whether  the  Webb  Bill  will  pass  at  the  present 
stage  or  not  may  be  uncertain  in  view  of  the  other 
more  immediately  important  matters  which,  due  to 
the  enemy's  ruthlessness  in  submarine  warfare,  are 
now  engrossing  the  attention  of  the  whole  Ameri- 
can people.  And  whether  it  passes  now,  or  later, 
or  not  at  all,  really  is  a  matter  of  domestic  concern 
for  the  States  alone,  the  present  movement  being 
intended  to  secure  a  revision  of  American  anti-trust 
laws.  But  the  moral  of  it  all  is  unaffected  by  the 
isfue.  Our  trans-Atlantic  cousins  have  not  had  the 
same  reasons  as  ourselves  in  the  past  for  feeling 
the  handicaps  imposed  in  the  world  markets  by  the 
methods,  measures,  .  and  strength  of  Teutonic 
organisation.  We  were  awake  to  the  circumstances 
of  the  situation,  but  did  not  in  peace  time  see  the 
necessity,  or  possess  the  right  spirit,  for  adopting 
suitable  counter-measures.  War-time,  which  has 
altered  the  whole  outlook  in  regard  to  world  trade, 
should  engender  strong  co-operative  action  on  the 
part  of  British  traders. 

The  mere  recital  above  of  the  appreciation  that 
America  is  now  expressing  of  the  principle  of  co- 
operation should  strengthen  the  hands  of  those  who 
have  already  adopted  that  principle  as  a  theory  for 
future  application,  as  well  as  of  those  who  have 
definitely  launched  their  schemes. 


As  we  write,  the  whole  of  the 
National  Service  nation  is  passing  through  another 
and  War  Loan.  of  those  periods  of  heart-search- 
ing and  self-examination  of  which 
there  have  been  many  during-  the  past  two  or 
three  years.     Men,  munitions,   and  money  have  all 


been  called  for  again  and  again,  and  the  demands 
<>l  the  Allied  cause  have  been  successively  met, 
I" day,  the  speeding-up  policy  is  making  its  new 
demands,  and  these,  likewise,  will  be  met,  we  trust, 
in  time  to  make  Victory  certain  before  the  "  falling 
of  the  leaves."  The  call  for  fighting  men  does  not 
need  to  be  expressed  in  the  same  way  as  formerly, 
as  the  Military  Service  Acts  embrace  the  required 
numbers  of  men  of  the  right  age  and  physical 
strength  and  endurance  that  the  conditions  of 
modern  warfare  demand.  But  those  Acts  can  only 
produce  them  as  they  are  drawn  from  the  making  of 
munitions  and  from  establishments  engaged  in  indus- 
try. Therefore,  the  National  Service  scheme  of  Mr. 
Neville  Chamberlain  is  getting  to  work  to  find  sub- 
stitutes for  the  fighting  men  who  are  still  busy  at 
the  bench.  At  present,  the  call  is  for  volunteers 
— every  man  between  the  years  of  i8  and  61  is 
a[  pealed  to — who  are  prepared  to  place  themselves 
at  the  disposal   of  the  State  in  her  time  of  need. 

Everybody  who  has  the  interests  of  the  Allied  cause 
at  heart  will  wish  complete  success  to  this  immense 
test  of  the  voluntary  industrial  principle.  Mr. 
Chamberlain  is  a  business  man  who,  while  knowing 
from  the  inner  counsels  of  the  Government  what 
the  exact  needs  of  the  situation  are,  also  fully  appre- 
ciates how  sweeping  are  the  demands  that  he  has 
been  called  upon  to  make.  Apparently  it  will  be 
necessary  for  some  industries  to  be  pooled,  and  for 
others  to  remain  in  a  state  of  suspense,  but  Ma*. 
Chamberlain  has  shown  quite  plainly  that  he  recog- 
nises how  delicate  an  operation  these  measures 
entail,  and  he  is  fully  alive  to  the  danger  and  diffi- 
culty of  saying  what  are  and  what  are  not  essential 
war-time  industries.  Economic  interests  and  the 
need  for  exercising  care  so  that  industries  shall  not 
be  disorganised  more  than  is  imperatively  neces- 
sary, as  they  must  be  ready  for  full-speed  activity 
immediately  after  the  war,  are  present  to  his  mind 
as  he  issues  his  appeal  for  men  for  the  war  fae- 
tcries.  But  while  due  weight  will  be  given  to  all 
such  considerations,  the  situation  demands  Labour 
of  many  kinds,  and  that  immediately.  Here  is  one 
of  the  outstanding  reasons  for  self-examination  and 
heart-searching,  and  every  reader  must  in  justice 
to  the  Cause  consider  his  ways. 

Another  call  for  introspection  is  made  in  connec- 
tion with  the  great  War  Loan,  for  which  the  lists 
close  to-day.  As  Mr.  Bonar  Law  has  stated,  "  It  is 
vital  that  the  War  Loan  should  be  a  success ;  it  will 
be  taken  as  the  standard  of  the  staying  power  of  our 
people."  It  is  also  most  attractive  as  an  in- 
vestment, to  every  class  of  the  community,  and 
there  still  remain  a  few  hours.  In  this  matter 
we  can  only  secure  the  full  measure  of  suc- 
cess if  every  maru  and  woman  recognises  indivi- 
dual responsibility.  Though  the  lists  of  what,  it 
is  hoped,  will  be  the  last  War  Loan,  are  closing, 
there  will  still  remain  ways  in  which  industry  can 
help.  We  would  repeat  our  own  appeal  of  several 
months  ago  to  heads  of  industries  represented  by" 
this  journal  to  continue  to  push  war-savings  schemes 
among  their  employes  as  energetically  and  gener- 
ously as  they  possibly  can._  Representing  as  they 
do  what  are,  perhaps,  more  than  all  others,  essential 
war  industries,  they  are  giving  profitable  employ- 
ment to  greatly  increased  numbers  of  workpeople, 
and  from  the  earnings  of  these  many  more  millions 
sterling  should  be  forthcoming  for  War  Loan  pur- 
poses. Many  electrical  and  engineering  works  are 
doing  admirably  with  such  schemes.  It  is  not  too 
Inte  for  others  to  follow  suit. 
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THE     INSPECTION     OF     MUNITIONS. 


Some    New    Methods,   and    Some   Old    Ones." 


By  "COMMERCIAL." 


During  the  past  two  years  the  long-suffering  British  public 
has  been  subject,  among  other  necessary  evils,  to  a  flood  of 
advice,  reproach,  and  argument,  poured  forth  from  the 
presses  of  every  sort  of  paper  in  the  country.  So  diffuse 
and  all-embracing  has  this  flood  been,  so  diverse  the  topics, 
even  when,  as  in  some  cases,  coming  from  one  pen,  that  the 
ordinary  citizen  may  be  pardoned  for  presuming  that  the 
flood  had  done  its  work.  England  is  undoubtedly  awake. 
aud  things  are  moving  !  Granted  that  we  have  gone  far  to 
abolish  the  old  order  of  muddle  and  unpreparedness,  we 
have  good  reason  to  believe  that  there  still  exist  several 
hindrances  to  the  business-like  conduct  of  our  present  task. 
Just  as  the  country  has  been  plagued  by  the  presence  of 
the  amateur  lawyer  touch  in  its  great  Departments  of  State. 
so  it  is  to-day  by  the  business  amateurs  in  the  new  War 
Departments.  Of  which  more  anon.  The  hide-bound, 
short-sighted  policy  of  past  years  of  which  we  have  in  the 
Review  complained  again  and  again,  still  thrives  in 
business,  in  spite  of  all  advice,  reproach,  or  argument. 

The  new  war  organisation  has  brought  into  being  a 
number  of  new  departments.  There  is  a  Director  of  this, 
that,  and  the  other — Aircraft,  Waterways,  Ordnance,  Navy 
Contracts,  and  so  on,  ad  libitum.  Each  one  is  in  the  market 
for  necessary  materials,  and  each  one  has  its  own  inspectors. 
The  writer  happens  to  deal  with  electric  wires  and  cables, 
and  hopes  to  be  believed  when  stating  that  most  of  the  said 
inspectors  did  not,  prior  to  the  war,  know  a  cable  from  a 
cow.  Some  are  men  enough  to  admit  it ;  the  others  show- 
it  unconsciously.  Travelling  expenses  in  the  shape  of  train 
fares  or  motor-car  expense  are  incurred  to  bring  such  in- 
spectors to  contractors'  works,  when  often  the  job  is  so 
small  as  to  be  hardly  worth  while,  and,  in  any  case,  the 
old  Army  or  Navy  inspectors  could  deal  with  the  whole  of 
such  orders.  One  day  recently  two  army  officers  came  by 
car  a  30-mile  each  way  journey  to  inspect  three  coils  of  7/22 
ordinary  wire.  Another  gentleman  made  the  same  trip  by 
train  to  see  200  ft.  of  motor-car  ignition  wire.  Fancy 
ordering  such  material  for  the  British  War  Department  in 
200-ft.  lots  1 

Numerous  well-appointed  London  hotels  are  now  in  the 
hands  of  the  Ministry  of  Munitions,  and  this  is  the  sort  of 
thing  for  which  they  are  used.  After  the  three  coils  of 
7/22  before  mentioned  had  been  inspected,  we  received 
24  foolscap  size  printed  sheets  from  the  Statistical  Depart- 
ment of  the  Ministry,  and  a  request  that  we  should  make  a 
weekly  return,  in  triplicate,  of  the  progress  of  this  order. 
The  only  conclusion  possible  is  that  the  particular  star  of 
the  Statistical  Department  had  no  idea  of  the  nature  or 
quantity  of  the  material  with  which  he  was  dealing,  and 
what  use  he  could  make  of  a  weekly  return  can  only  be 
conjectured. 

Certain  other  orders  necessitated  the  use  of  large  quanti- 
ties of  raw  material.  This  was  obtained  from  three  firms 
in  weekly  deliveries.  The  Ministry  took  this  supply  under 
their  wing,  and,  week  after  week,  a  return  was  made  of  the 
quantities  received. .  No  interruption  in  the  supply  occurred, 
and  no  such  weekly  return  was  necessary.  An  ordinary 
business  man  would  have  asked  us  to  report  only  when  the 
supply  failed,  but  they  are  not  of  this  class  at  the  London 
headquarters  of  the  Ministry  of  Munitions.  The  whole 
thing  is  a  waste  of  paper,  stamps,  and  busy  men's  time. 

In  the  average  factory  in  peace  times  the  question  of 
delivery  is  one  which  looms  large  in  the  troubles  of  the 
manufacturer.  To-day  the  same  problem  is  a  hundred- 
fold more  difficult,  and  quite  as  much  so  is  it  in  a  cable 
factory  as  in  any  other  controlled  works.  Materials  like 
copper  and  steel  (wire  or  tape)  cannot  be  used  for  any  save 
Class  A  or  B,  and  most  others  are  not  easy  to  obtain. 
Pressure  of  work  compels  the  maker  to  quote  long 
deliveries,  and  the  quoted  time  is  even  then  often 
insufficiently  long.  A  motor-car  firm  is  quoted  five  to  six 
weeks  for  a  quantity  of  ignition  wire.  The  order  comes 
along,  and  a  request  for  part  delivery  at  once  follows  in  a 
few  days.     Again  and  again  they  ask  for  delivery,  only  to 


be  refused.  A  new  powder  factory  is  in  building,  and  the 
engines,  pumps,  and  fittings  arc  ready.  The  necessary 
cable  is  ordered,  and  four  days  later  they  require  it.  as  the 
engines  are  ready,  &c.  A  shipbuilder  orders  cables,  and 
in  the  same  way  asks  for  immediate  delivery,  as  the  ship  i>- 
urgently  required  and  the  job  will  be  stopped. 

All  these  are  actual  cases  of  fact.  The  writer  is  not 
discussing  the  nature  of  the  ground  in  the  Balkans,  or  the 
next  move  of  the  Huns.  These  cases  are  British  procedure 
in  business  to-day.  The  Germans  will  never  be  gentlemen, 
and  the  British  will  always  be  fools.  It  may  be  pointed 
out  that,  apart  from  all  question  of  the  negligence  and 
incapacity  of  people  who  habitually  muddle  along  in  this 
manner,  it  is  unfair  to  attempt  to  accede  to  their  requests 
for  quick  delivery,  because  it  necessitates  delay  with  the 
orders  of  others,  who  have  been  good  and  reasonable 
enough  to  anticipate  their  requirements  in  a  proper 
manner.  A  breakdown  job  is  in  quite  another  category, 
and  will  always  command  assistance  ;  but  cases  of  the  son 
quoted  are  unreasonable  and  foolish,  and  the  only  cure  lies 
in  the  hands  of  the  people  concerned.  They  may  learn 
sense  some  day,  but  apparently  the  present  upheaval  has 
not  taught  them  a  great  deal.  A  motor-car,  an  aeroplane. 
or  a  ship  cannot  be  built  in  a  day,  even  though  we  may  be 
persuaded  that  they  can.  The  exercise  of  a  little  intelli- 
gent foresight  would  obviate  all  such  trouble,  besides 
saving  time  and  money  spent  on  useless  appeals  for  special 
treatment.  Business  people  who  lack  that  requisite  are  a 
nuisance  in  ordinary  times.  In  the  present  instance  all 
the  goods  concerned  are,  it  should  be  remembered,  for  war 
purposes,  and  so  the  more  need  for  everything  to  be  done  to 
avoid  delay.  Happily,  the  number  of  firms  who  are  open 
to  the  charge  thus  made,  is  not  apparently  a  large  one. 
though  they  are  not  on  that  account  any  less  conspicuous. 
As  an  alternative  to  the  perusal  by  the  Statistical  Depart- 
ment of  so  many  hundred  silly  forms  per  week,  the  writer 
suggests  that  they  invite  controlled  firms  to  communicate 
when  they  are  troubled  by  impossible  demands  from  people 
who  have  not  yet  lost  the  habit  of  being  "  too  late."  A 
little  attention  from  headquarters  would  possibly  affect  the 
culprits  more  than  mere  paper  entreaty,  and  would  certainly 
help  us  on  with  the  war  better  than  a  whole  car-load  of 
triplicate  advices. 


STEAM     TURBINES     FOR     LAND     PURPOSES. 


By  H.  L.  GUY,  A.M.I. Mech.E.,  Assoc. M.I.C.E. 


(Abstract  of  paper  read   before  the  Manchester  Association 
of  Engineers.) 

(Concluded  from  page  147.) 

A  6,000-kw.,  1,500-r.p.m.  set,  installed  at  the  Port  Dundas 
station  of  the  Glasgow  Corporation,  illustrates  the  reliability 
of  a  modern  steam  turbine  unit,  and  of  the  importance  of 
coal  consumption.  The  turbine  is  of  the  Rateau  impulse 
type,  designed  for  190  lb./sq.  in.  g.,  and  166  deg.  F.  supht., 
containing  a  velocity  wheel,  followed  by  10  Rateau  impulse 
stages,  the  maximum  tip  speed  being  553  ft.  per  second. 

Between  July  24th,  1914,  and  October  31st,  1915,  this  set 
generated  52,852,500  units,  or  78.93  per  cent,  of  the  maximum 
possible  full-load  output.  The  set  was  started  up  in  Febru- 
ary, 1914,  and  had  generated  100,000,000  units  by  August. 
1916,  so  that  with  a  coal  consumption  of,  say,  1.75  lb.  per 
KW.-hour,  the  coal  used  by  the  set  would  equal  78,250  tons 
in  two  and  a  half  years,  or  at  the  rate  of  31,300  tons  per 
annum,  which  represents  a  coal  bill  of  £23,500  per  annum, 
with  coal  at  15s.  per  ton,  so  that  each  1  lb.  improvement  in 
steam  consumption  saves  about  £1,710  per  annum  in  cost  of 
fuel  alone. 

In  the   example   stated,  if  the   saving  in  coal  consumption 
alone  is  considered,  and  capitalised  at  the  rate  of  10  per  cent 
an  increase  in  purchase  price  of  £2,350  would  be  justified  for 
each  1  per  cent,  improvement  in  steam  consumption. 

A  set  supplied  to  the  London  County  Council,  rotating  at 
1500  r.p.m.,  and  rated  at  a  normal  load  of  8.000  kw.,  and  a 
maximum  capacity  of  10,000  kw.,  of  the  British  YYestinghouse 
Rateau  impulse  type,  was  designed  for  a  pressure  of  IMi 
lb./sq.  in.  g.,  with  steam  at  a  total  temperature  of  550  deg.  F. ; 
it  contained  a  two-row  velocity  wheel,  followed  by  12  Rateau 
stages,  the  first  Rateau  blade  height  being  1  7/16  in  and 
the  last  14  in.,  so  that  the  ratio  of  the  last  blade  height  to 
the  mean  diameter  is  just  over  1  to  5,  and  the  maximum  tip 
speed  565  ft.  per  second.  The  overall  length  of  the  set 
is  37  ft    2  in.,  and  the  maximum  width  12  ft.  7  in.,  so  that 
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21.4   kw.  capacity  is  provided    per  sq.  ft.   of  floor  space  at 
the  maximum   rating. 

A  condenser,  having  20,000  sq.  ft.  surface,  maintains  a 
vacuum  of  281  in.   (30  in.  bar.)  at  maximum  load. 

The  following  official  test  consumptions  were  obtained,  the 
figures  being  corrected  to  180  lb./sq.  in.  g.,  550  deg.  P. 

Load.  125  %        100  %       75  %  50  % 

Vac.  inches  (80-in.  bar.)      ...        28{         281       28'82      28"96 
Adia.  heat  drop,  B.TH.U./lb. ...        385  3S5         396      402'S 

Steam   consump.,  lb./KW.-hr.     12208     12453     12598     12'809 

Generator  efficiency    %         96        955         94-5         92"5 

Adia.   turbine    efficiency    %     75'4         74'4         72'2         71  '4 
One  of  the  first  sets  of  15,000-KW.  capacity,  built  by  Messrs. 
J.  Howden  &  Co.,  was  installed  in  the  Stuart  Street  power 
station   of    the  Manchester  Corporation.      The  turbine   is  of 
the  Zoelly  impulse  type,  containing  14  stages. 

The  condensing  plant  was  supplied  by  Messrs.  Richard- 
sons,  Westgarth.  The  surface  condenser  has  a  surface  of 
24,000  sq.  ft.  The  following  are  the  guaranteed  steam  con- 
sumptions :— Steam  conditions:  190  lb./sq.  in.  g.,  530  deg.  F. 
total  temp.,  27.5  in.  vac,  adiabatic  heat  drop  357.4  B.TH.U./lb. 

Load.  125%         4/4  3/4  1/2  1/4 

Steam  consumption,  lb./KW.-hr.     1426     1365     1412     1492     1695 
Combined     genr.   and   turbine 

efficiency 667       69.8       67'2       63'6       56-0 

Assumed  generator  efficiency...  960  950  94'5  930  87'5 
Corresponding  turbine  efficiency  69'5  72'9  71'1  68'5  640 
For  examples  of  high-pressure  turbines  of  the  largest  size, 
we  have  to  turn  to  the  United  States  of  America.  The 
British  market  in  the  past  has  not  demanded  units  of  similar 
capacity,  but  when  such  sets  are  required  British  makers 
will  be  found  able  to  cope  with  the  demand  in  the  fullest 
measure. 

One  of  the  most  notable  American  large  sets  is  that  shipped 
in  1913,  by  Messrs.  C.  A.  Parsons,  for  the  Fisk  Street  station 
of  the  Commonwealth  Edison  Co.  The  plant  is  rated  at 
25,000  kw.  at  .95  P.F.,  and  runs  at  750  r.p.m.,  the  gene 
rator  being  25  cycles,  3-phase.  The  following  consumptions 
were  guaranteed: — Steam  conditions:  200  lb./sq.  in.  g.,  200 
deg.    F.    superheat,    29  in.    vac,    adiabatic  heat    drop  418.5 

B.TH.U./lb. 

Load.  25,000  kw.  20,000  kw.  10,000  kw. 

Steam  consumption,  lb./KW.-hr.  ...  11'65  11'25  12'6 

Combined  turbine  and  genr.  efficiency  69'8  72'3  65'0 

Assumed  generator  efficiency  ...         ...  96'0  95'0  92'0 

Corresponding  turbine  efficiency         ...  72'7  761  70'7 

The  high-pressure  blading  consists  of  64  rows,  arranged 
in  six  expansions.  The  first  blade  is  2Jin.,  and  the  last  61 
in.  long. 

The  low-pressure  cylinder  is  built  on  the  double-flow  prin- 
ciple, each  flow  containing  24  rows  of  blades,  arranged  in 
six  expansions,  the  first  blade  height  being  21  in.,  and  the 
last  19  in.,  the  ratio  of  the  blade  length  to  mean  diameter  is 
approximately  1  to  5.6,  while  the  tip  speed  of  the  last  row  is 
410  ft.  per  second.  The  exhaust  is  252  sq.  ft.  in  area,  which 
at  25.000  kw.,  corresponds  to  an  exhaust  velocity  of  190  ft. 
per  second. 

The  condenser  has  a  surface  of  39,300  sq.  ft.  The  set  is 
76  ft.  2  in.  long,  and  18  ft.  at  the  widest  point;  the  capacity 
per  sq.  ft.  of  floor  space  is  therefore  18*  kw.  at  maximum. 

The  General  Electric  Co.  of  America  supplied  for  the  North- 
west station  of  the  Commonwealth  Edison  Co.,  of  Chicago, 
a  set  rated  at  30,000  kw.  at  1,500  r.p.m.,  the  alternator  being 
of  the  3-phase.  25-cycle  type,  generating  at  2,000  volts.  The 
turbine  is  designed  for  230  lb./sq.  in.,  600  deg.  F.  total  tem- 
perature, and  29  in.  vacuum. 

The  turbine  consists  of  a  high-pressure  and  low-pressure 
cylinder  placed  in  tandem,  the  high-pressure  cylinder  con- 
taining a  two-row  velocity  wheel  with  an  approximate  meia 
diameter  of  7  ft.  6  in.,  followed  by  nine  single-row  impulse 
wheels,  which  expand  the  steam  down  to  7  lb./sq.  in.  abso- 
lute, at  which  pressure  it  enters  a  two-stage  double-flow  low- 
piessure  turbine,  having  wheels  of  an  approximate  mea" 
diameter  of  9  ft.  9  in.  A  rectangular  exhaust  area  of  168 
sq.  ft.  connects  the  turbine  to  the  condenser.  The  ratio  of 
the  length  of  the  last  blade  to  the  mean  diameter  is  approxi- 
mately 1  to  7.8,  and  the  tip  speed  860  ft.  per  second.  The 
surface  condenser  has  50,000  sq.  ft.  of  cooling  surface. _ 

This  turbo-generator  is  59  ft.  6  in.  long  by  18  ft.  4  in.  wide, 
so  that  a  capacity  of  27.5  kw.  is  provided  per  sq.  ft.  of 
floor  space. 

A  set  of  the  same  rating  and  speed  by  the  same  maker 
weighs  435  tons,  or  32.5  lb.  per  kw.  The  consumption  guar- 
antees of  this  set  are  as  follows: — Steam  conditions:  215 
lb./sq.  in.  g.,  200  deg.  F.  superheat,  281  in.  vac,  adiabatic 
heat  drop  403  B.TH.u./lb. 

Load.  30,000  kw.  22,500kw.  Io.OOOkw. 

Consumption,  lb./KW.-hour 1245         11'9  1275 

Combined  turbine  and  genr.  efficiency      67'8  71'0  66'2 

Assumed  generator  efficiency  ...       96'0  95'0  93'0 

Corresponding  turbine  efficiency      ...       706  748  71'4 

The  American  Westinghouse  Co.  supplied  a  30.000-kw.  set 
to  the  Interborough  Bapid  Transit  Co.,  which  was  started  up 
in  December,  1914.  In  1901  four  7.000-kw.  Allis  Chalmers 
reciprocating  sets  were  installed,  having  a  steam  consump- 
tion of  17.3  lb./KW.-hour.  These  engines  have  now  been 
replaced  by   three  turbines   with  a  total  capacity  of  90,000 


kw.,  occupying  the  same  floor  space  as  the  original  engines. 
The  purchase  price  of  the  turbine  sets  per  kilowatt  was  only 
22.5  per  cent,  of  that  of  the  engine  set,  while  the  saving  m 
coal  cost  alone  on  one  set  is  estimated  as  being  over  £40,000 
per  annum.  Since  the  installation  of  the  first  set  the  average 
monthly  coal  consumption  has  been  reduced  from  2.5  to  1.5 
lb.   per  KW.-hour. 

The  steam  end  of  the  plant  consists  of  a  high-pressure  and 
separate  low-pressure  turbine,  each  coupled  to  its  own  alter- 
nator, but  permanently  connected  on  the  electrical  side,  the 
high-pressure  turbine  running  at  1,500  r.p.m.,  and  the  low- 
pressure  at  750  r.p.m.  # 

Steam  entering  the  high-pressure  turbine  at  a  pressure  o£ 
200  lb./sq.  in.,  with  120  deg.  F.  superheat,  is  expanded  in 
six  expansions  to  a  pressure  of  14  lb./sq.  m.  absolute,  when 
the  most  economical  load  of  25,000  kw.  is  carried.  The 
height  of  the  first  blade  is  4  in.,  the  last  being  9  in.  Oast 
steel  is  used  for  the  high-pressure  cylinder. 

Each  side  of  the  double-flow  low-pressure  cylinder  contains 
20  rows  of  blades,  arranged  in  six  expansions,  the  first  being 
6  in.  and  the  last  18  in.  high,  rotating  with  a  mean  peripheral 
speed  of  400  ft.  per  second,  so  that  the  ratio  of  the  length 
of  the  last  blade  to  its  mean  diameter  is  1  to  6.75.  This  low- 
pressure  cylinder  weighs  147  tons,  while  the  weight  of  the 
low-pressure  rotor  is  57  tons.  The  area  of  the  exhaust  s 
190  sq  ft.  In  the  rotors  the  stress  in  the  drums  and  disks 
at  full  speed  is  less  than  4.3  tons  per  sq.  in.,  so  that  ordinary 
materials  can  be  used  in  their  construction. 

After  passing  through  the  low-pressure  cylinder  the  steam 
passes  into  two  surface  condensers,  each  having  25,000  sq.  ft. 
of  surface,  which  maintain  a  vacuum  of  29  in.  when  sup- 
plied with  37.500  gallons  cooling  water  per  minute.     _ 

Test  results  are  shown  below.  Steam  consumptions  are 
corrected  to  215  lb./sq.  in.  absolute,  120  deg.  F.,  29  in 
vacuum  (30  in.  bar.),  corresponding  to  an  adiabatic  heat 
drop  of  399.9  B.TH.U./lb. 

Load  in  kw.  32,348.      26,740.      26,505.       21,925.       16,342. 

Corrected     consumption, 

lb  /KW.-hour H-332     1T258     11274     11421     11770 

Assumed  genr.  efficiency     960         950         95'0         943         940 
Turbine  efficiency  relative 

to  adiabatic  expansion     78'25       79'6         795         79'0        7T9 

Geared  Turbines. 
The  geared  turbine  has  now  established  a  place  for  itself 
as  an  important  prime  mover  for  various  land  purposes,  m 
all  those  cases  where  the  most  suitable  speed  of  the  driven 
machine  is  less  than  half  the  best  speed  of  the  turbine.  One 
application  is  the  use  of  gears  for  driving  a  direct-current 
generator.  In  such  a  case  there  are  three  alternatives  deserv- 
ing consideration:  — 

(a)  The  turbine  may  be  direct  coupled  to  a  high-speed  D.C. 
generator,  running  at  a  speed  of  2,500  to  3,000  r.p.m.  The 
difficulty  with  such  a  machine  lies  in  the  construction  of  a 
satisfactory  commutator,  and  in  spite  of  the  fact  that  some 
ingenious  devices  have  been  developed  to  overcome  these  diin- 
culties,  such  as  the  radial  commutator,  a  500-kw.  set  in  a 
single  machine  appears  to  be  the  limit  for  safe  operation. 
For  outputs  below  that  stated,  when  the  voltage  is  suitable, 
this  type  of  plant  is  cheaper,  as  efficient,  and  occupies  less 
space  than  either  of  the  alternatives. 

(b)  A  turbo-alternator,  running  at  3,000  or  3,600  r.p.m., 
can  be  used  in  conjunction  with  a  rotary  converter,  forming 
a  combination  which,  in  certain  cases,  has  distinct  advan- 
tages. This  combination  is  particularly  suitable  when  D.C. 
power  must  be  supplied  to  several  points  some  distance  apart, 
when  the  transmission  losses  and  cost  of  mains  can  be  kept 
to  a  minimum  by  generating  at  a  moderate  or  high  voltage, 
and  transforming  down  at  the  sub-station  where  the  rotanes 
are  installed.  In  many  instances  direct  current  is  essential 
for  a  part  of  the  system  only,  while  the  remainder  can  be 
served  more  efficiently  by  an  alternating  supply,  a  case  for 
which  the  rotary  plant  is  peculiarly  suitable.  With  such  a 
mixed  system  of  distribution  the  rotary  has  the  further  ad- 
vantage "that  it  can  be  run  inverted,  taking  direct  current 
from  sets  with  which  it  works  in  parallel,  or  from  a  battery, 
and  supplying  alternating  current  into  the  mains,  thus  help- 
ing out  the  A.c.  sets  in  case  of  a  breakdown. 

A  further  advantage  will  arise  if  the  linking-up  schemes 
now  under  consideration  mature,  because  small  d.c.  stations 
will  receive  alternating  current  from  the  trunk  mains  and 
convert  it  into  d.c.  by  means  of  an  existing  rotary,  thus  hav- 
ing their  main  turbo-alternator  sets  as  a  stand-by,  whereas 
ia  the  case  of  the  direct-connected  or  of  the  geared  D.c.  gene- 
rator, it  will  be  necessary  to  install  rotaries.  The  turbo- 
alternator  rotary  plant  does  not  suffer  from  the  limitation  in 
desirable  6ize,  which  applies  to  the  other  two  alternatives. 

(c)  Double-helical  turbine  gearing  can  be  employed  to 
reduce  the  speed  of  the  turbine  to  that  most  suitable  for  an 
engine-type  d.c.  generator ;  the  speed  of  the  former  is  usually 
between  3,000  and  4.000  r.p.m.  for  units  of  moderate  size. 

The  relative  merits  of  the  two  latter  alternatives  are  sh»wn 
in  figs.  4-and  5.  The  costs  of  the  two  types  of  plant  are 
plotted  in  fig.  4,  as  ordinates,  the  output  being  absciss®^ 

At  1,500  kw.  the  purchase  price  of  the  two  types  is  the 
same;  for  larger  outputs,  the  rotary  scheme  is  the  cheaper. 

The  steam  consumptions  for  the  two  types  have  been 
plotted  in  fig.  5,  showing  that  the  rotary  plant  has  a  con- 
sumption at   full  load   from   3.8  per  cent,    to  1.8  per  ceo*. 
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higher  than  the  geared  combination,  a  saving  in  favour  of 
the  geared  scheme  which,  for  sizes  above  1,500  kw.,  is  more 
than  balanced  by  the  lower  purchase  price  of  the  rotary  set. 
One  of  the  largest  geared  d.c.  sets  was  supplied  to  the 
Cleveland  Electric  Illuminating  Co.,  Ohio,  in  1912.  The  tur- 
bine, which  is  of  the  back-pressure  type,  exhausting  at  atmos- 
pheric pressure,  running  at  1,800  r.p.m.,  is  coupled  to  a 
3,750-kw.  generator  through  a  double-helical  gear  of  the 
Melville-Macalpine  type.  The  following  particulars  of  these 
gears  may  be  of  interest  :  — 

Maximum  B.H.P 

Speed  pinion,  r.p.m. 

Speed  wheel,  r.p.m. 

Pinion  pitch  diameter   ... 

Wheel  pitch  diameter   ... 

Number  of  teeth  on  pinion 

Circ.  pitch  teeth 

Length  tooth  face  

Vel.  at  pitch  circle,  ft.-sec. 

Lb.  pressure  per  in.,  face  width 

Number  of  pinion  bearings 

Angle  of  hjlix 


5,500 

1.800 

180 

10-392  in. 

103-43  in. 

26 

1,255 

.  40  in. 

8161 

9268 

3 

30  deg. 

When  alternators  are  required  of  moderate  or  small  output 
for  95  cycles,  the  alternator  can,  with  advantage,  be  driven 
by  a  geared  turbine,  because,  with  1,500  r.p.m.,  the  turbine 
•peed  which  is  the  highest'  possible  for  direct-coupled  set?,  the 
plant  becomes  both  expensive  and  inefficient,  as  is  clearly 
•town  in  fig.  1.  The  possibilities  of  this  solution  can  be 
illustrated  by  the  following  example:  — 
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Fig.  i<. — Relative  Costs  of 
Geared  and  Rotary  Direct- 
current  Sets. 


Fig.  5. — Relative  Steam 
Consumptions  of  Geared 
and  Rotary  Direct-current 
Sets. 

A  Manchester  firm  was  faced  with  this  difficulty  in  a 
recent  extension  to  its  power  house.  A  set  normally  rated  at 
1,500  kw.  was  required  to  supply  a  three-phase,  440-volt,  25- 
cycle  system.  These  requirements  could  be  met  by  either  of 
the  following  alternatives  : — 

Scheme  A. — A  1,500-r.p.m.  turbine,  directly  coupled  to  an 
alternator. 

Scheme  B. — A  3,750-b.p.m.  turbine  geared  to  an  alternator 
running  at  750  r.p.m. 

Scheme  C. — A  3,600-r.p.m.  turbine  geared  to  an  alternator 
mnning  at  500  r.p.m. 

Scheme  D.—  A  3,000-r.p.m.  turbine  directly  coupled  to  a 
SO-period  alternator,  and  electrically  coupled  to  a  50-period 
arotor^  driving  a  25-period  alternator. 

The  relative  steam  consumptions  and  costs  of  these  schemes 
ar?  shown  in  the  following  table  : — 

Scheme A  B  CD 


Steam  consumption  : 

Full  load    ...         10 

0-927 

0-935 

ro 

Half  load   ...         1'0 

0-922 

093 

105 

Cost     1-0 

1-005 

111 

F38 

Scheme  B  was  adopted,  a  turbine  having  one  velocity  stage 
and  seven  Rateau  stages  being  coupled  to  a  Melville-Mac- 
alpine floating  frame  gear,  driving  a  three-phase,  25-period 
alternator. 

Many  engineers  insist  on  having  condenser  pumps  steam 
driven,  and  as  all  the  pumps  are  usually  designed  on  the 
rotary  principle,  a  steam  turbine  is  very  suitable  for  this 
purpose.  Unfortunately,  a  high-speed  low-lift  centrifugal 
pump,  running  at  2,500 'r.p.m.,  is  usually  30  to  40  per  cent. 
less  efficient  than  one  built  for  500  r.p.m.  To  overcome  this 
difficulty  a  reduction  gear  can  be  introduced  between  the 
turbine  and  the  centrifugal  pump,  the  air  and  extraction 
pumps  being  directly  coupled  to  the  turbine.  Such  a  set, 
supplied  to  the  Birmingham  Corporation,  and  working  in 
conjunction  with  a  5,000-kw.  set,  is  shown  in  fig.  6.  The 
air  and  extraction  pumps  take  57  b.h.p.,  while  the  circulating 
pump  requires  133  b.h.p.  to  drive  it.  In  this  particular  case 
tke  geared  scheme  requires  39  per  cent,  less  steam  than  one 
originally  proposed,  m  which  the  circulating  pump  was 
directly  coupled   to  the  turbine  and  run  at  2,500  r.p.m. 


Reducing  Turbines. 

In  a  large  number  of  industrial  concerns,  such  as  textile 
and  dyeing  works,  chemical  works,  sugar  factories,  paper 
mills,  breweries,  &c,  a  supply  of  heating-steam  is  necessary 
for  sundry  heating,  boiling,  and  drying  processes,  and  at  the 
same  time  the  plant  requires  a  considerable  amount  of  power. 
By  generating  the  heating-steam  at  150  to  250  lb.  per  sq.  in., 
and  passing  it  through  a  back-pressure  or  reducing  turbine 
before  it  is  exhausted  to  the  heating  main,  a  considerable 
amount  of  electrical  power  can  be  generated  for  a  small  addi- 
tional expenditure  of  coal,  usually  less  than  half  a  pound  per 
kilowatt-hour. 

The  steam  required  for  heating  large  buildings  may  be 
utilised  to  generate  electrical  power,  and  if  central  heating 
stations  are  ever  introduced  into  this  country  on  a  large 
scale,  the  electrical  energy  which  can  be  generated  will  repre- 
sent a  valuable  by-product. 

With  the  back-pressure  turbine  the  amount  of  steam  re- 
quired for  heating  purposes,  and  the  work  which  can  be  done 
by  the  turbine,  are  directly  connected.  In  many  installations 
the  amount  of  electrical  power  required  and  the  demand  for 
heating-steam  bear  no  direct  relation  to  one  another,  so  that 
a  machine  is  desirable  which  will  give  either  heating  steam  or 
electrical  power  independently,  as  the  demand  for  either 
varies.  To  meet  these  requirements  the  reducing  turbine  was 
introduced,  consisting  of  a  back-pressure  turbine,  followed  by 
a  low-pressure  turbine  on  the  same  shaft,  and  in  the  same 
casing.  Steam  from  th.e  high-pressure  main,  at  some  pressure 
usually  between  150  and  220  lb.  per  sq.  in.  g.,  with  a  super- 
heat from  zero  to  300  deg.  F.,  passes  through  the  stop  valve 
and  high-pressure  governor  valve  into  a  steam  belt,  feeding 
the  nozzles  of  the  first  stage.  It  then  passes  through  a 
velocity  wheel  and  a  Rateau  stage  before  being  exhausted  at 
some  pressure  between  60  lb.  per  sq.  in.  g.  and  atmospheric, 
into  the  heating  main  via  a  Don-return  valve  and  a  stop 
valve. 

If  the  work  done  in  the  high -pressure  stages  is  less  than 
the  load  on  the  generator,  a  certain  amount  of  steam  is  by- 
passed by  an  automatic  valve  through  the  Rateau  stages  in 
the  low-pressure  end,  and  expanded  down  to  the  vacuum  in 
the  condenser.  A  variation  of  5  per  cent,  in  steam  pressure 
up  or  down  is  a  reasonable  range  within  which  the  auto- 
matic by-pass  valve  should  maintain  the  heating-steam  pres- 
sure. 

If  at  any  time  the  amount  of  heating-steam  required  ex- 
ceeds that  corresponding  to  the  load  on  the  generator,  the 
deficit  is  supplied  by  a  reducing  valve.  The  non-return  valve 
is  provided  to  prevent  steam  from  the  reducing  valve,  or 
from  another  set,  passing  through  the  heating  main -into  the 
low-pressure  end  of  the  turbine,  when  it  would  not  be  under 
the  control  of  the  governor,  and  might  cause  the  machine  to 
run  away.  An  atmospheric  relief  valve  is  inserted  between 
the  non-return  valve  and  the  heater  connection  on  the  tur- 
bine to  prevent  an  unduly  high  pressure  being  produced  in 
the  high-pressure  end  of  the  turbine  casing  in  the  event  of 
the  by-pass  valve  sticking  when  the  stop  valve  is  closed. 
When  no  heating-steam  is  required  the  whole  of  the  steam 
entering  the  machine  passes  through  all  the  stages  into  the 
exhaust,  and  under  these  conditions  the  turbine  operates  as 
a  straight   high-pressure  set. 

The  economies  which  can  be  realised  by  the  use  of  a  reduc- 
ing turbine  depend  in  a  large  measure  on  the  steam  condi- 
tions with  which  it  is  to  operate.  In  general  it  is  safe  to 
say  that  the  initial  pressure  should  be  as  high  as  commercial 
considerations  will  allow,  and  that  150  deg.  to  200  deg.  P.  of 
superheat  is  desirable.  Every  endeavour  should  be  made  to 
keep  the  pressure  at  the  heating-steam  outlet  on  the  turbine 
as  little  as  possible  above  that  required  at  the  heating  plant, 
for  which  reason  all  the  valves  in  the  heating  system^-of 
which  there  are  usually  a  large  number — should  be  of  high- 
class  design,  suitable  for  high  temperatures  and  able  to  pass 
the  full  steam  quantity  with  as  small  a  drop  in  pressure  as 
is  practicable.  This  drop  in  pressure  should  be  guaranteed  by 
the  valve  maker — a  practice  which,  if  followed  in  ordering 
valves  for  all  purposes,  would  have  considerable  effect  in 
improving  their  design.  In  many  cases  manufacturers  are 
asked  to  supply  sets  designed  for  heating-steam  pressures_  of 
from  40  to  60  lb.  per  sq.  in.  in  cases  where  10  lb.  per  sq.  in., 
or  even  lower  pressures,  would  be  quite  suitable.  The  higher 
pressure  is  often  given  because  steam  has  always  been  sup- 
plied at  that  pressure,  and  any  change  is  opposed  from  a 
fear  that  heating  will  not  be  so  efficient,  and  may  even  be 
impossible  if  the  pressure  is  lowered. 

In  the  vast  majority  of  cases  the  heating-steam  can  be 
supplied  at,  or  a  little  over,  atmospheric  pressure,  and  under 
this  head  fall  nearly  all  those  cases  in  which  steam  is  re- 
quired to  heat  or  boil  liquids  in  open  vats  or  maintain  tem- 
peratures below  220  deg.  F. 

The  enormous  increase  in  the  work  capacity  of  heating- 
steam  which  accompanies  a  decrease  in  back  pressure  is 
shown  graphically  in  fig.  7. 

It  will  be  seen  that  with  steam  at  an  initial  pressure  of 
ISO  lb.  per  sq.  in.  and  a  superheat  of  150  deg.  F..  the  work 
which  can  be  obtained  is  doubled  by  reducing  the  heating- 
steam  pressure  from  60  lb./sq.  in.  g.  to  10  lb./sq.  in.  g., 
so  that  if  20.000  lb.  of  heating-steam  is  required  for  3.000 
hours  per  annum,  an  additional  654.000  Kw.-hours  can  be 
obtained  with  the  reduction  in  heating  steam  pressure  stated. 
representing  an  annual  saving  of  over  £  1,350  if  electricity- 
is  valued  at  Jd.  per  unit. 
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One  of  the  great  advantages  of  a  reducing  turbine,  as  com- 
pared with  a  reducing  engine,  arises  from  the  fact  that  the 
mechanical  losses  are  only  from  1  to  2  per  cent,  of  the  out- 
put, and  that  the  radiation  losses  are  usually  only  about  0.5 
per  cent,  of  the  heat  supplied  to  it,  so  that  all  the  losses 
except  1.5  to  2.5  per  cent,  appear  as  useful  heat  in  the  heater 
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Fig.  ti. — Dimensions  of  Pumping  Set. 
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Fig.  7. — Power  obtained  from 
Heating-Steam. 


mains.  The  mechanical  losses  of  back-pressure  engines  can 
be  anything  greater  than  6  per  cent.,  particularly  if  the 
back-pressure  is  substantially  greater  than  atmospheric,  when 
the  dimensions  become  very  large  relatively  to  the  capacity 
of  the  set.  The  increased  heat  radiated  from  the  engine 
cylinders  can  be  appreciated  from  the  fact  that,  while  in  a 
reducing  turbine  the  heating-steam  performs  the  whole  of  its 
work  in  less  than  1/600  of  a  second,  it  would  remain  in  an 
engine  cylinder  for  about  three-quarters  of  a  second. 

There  are  many  processes  requiring  heating-steam,  in 
which  the  steam  is  passed  directly  into  the  liquid  to  be 
heated;  in  such  cases  it  is  imperative  that  the  steam  shall 
contain  no  trace  of  oil.  As  the  steam  from  the  reducing 
turbine  is  entirely  free  from  oil,  it  is  in  many  cases  the  only 
type  of  prime  mover  which  can  be  employed. 


NEW     ELECTRICAL    DEVICES,    FITTINGS, 
AND     PLANT. 

[Headers  are  incited  to  submit  particulars  of  new  or  improved 
devices  and  apparatus,  which  will  he  published  if  considered  of 
sufficient  interest  to  our  readers.— Eds.  Elec.  Rev.] 


Can  tie  Patent  Fuse  Gear. 

We  have  received  from  the  Cantie  Switch  Co.,  Ltd.,  of  67, 
Mount  Street,  Nottingham,   a  specimen  of  their  new  patent 


Both  the  fuse  base  and  holder  are  substantial  pieces  of 
china;  the  contacts,  sockets,  &c,  are  of  heavy  copper  and 
brass;  the  live  base  terminals  are  sunk,  and  safe  from  acci- 
dental contact,  while  the  bridge  has  a  wide  flange  which 
effectually  shields  the  fuse  terminals. 

Both  base  and  bridge  are  designed  so  that  there  is  no 
direct  line  metal  to  metal,  thus  making  it 
difficult  for  an  arc  to  form.  The  makers 
advocate  copper  fuse  wire,  and  this 
is  attached  to  the  bridge  terminals  by 
milled  clamping  nuts,  and  bent  so  as  to- 
lie  in  a  central  asbestos-lined  channel : 
a  special  feature  is  the  short  fuse  length 
— only  2  in.  in  the  50-ampere  size — 
which  leads  to  a  marked  reduction  in 
energy  loss  on  full  load  and  substantial 
monetary  savings.  The  bridge  handle  is 
well  ventilated  and  cool  in  use.  The 
fuse  bases  are  carried  on  bars  in  a  sub- 
stantial iron  distribution  box.  and  any 
base  can  be  removed  singly  in  two 
minutes,  or  all  the  bases  with  the 
bus-bars  behind  can  be  taken  out 
together. 

No  fillets  are  required  in  the  box. 
owing  to  the  substantial  china  walls  of 
the  bases.  The  ea'Je  sockets  fit  in  split 
holes  tightened  by  a  screw  from  the 
front. 

The  boards  are  supplied  in  1  to  12 
ways,  for  double  and  triple-pole  circuits 
of  10  to  50  amps,  per  way ;  the  design  is 
a  pleasing  one,  and,  we  should  judge,  is  sound  both  mechani- 
cally and  electrically. 

We  understand  that  very  satisfactory  tests  in  practical  use 
have  been  carried  out  with  considerable  currents,  the  fuse 
clearing  itself  without  damage  to  contacts  or  china. 

New   Electric   Steel  Furnace. 

A  new  type  of  electric  steel  furnace,  known  as  the  Greaves- 
Etchells  furnace,  is  being  built  by  Messrs.  T.  H.  Watson 
and  Co.,  of  Sheffield.  It  is  suitable  for  making  all  grades  of 
alloy  steels  and  high-speed  tool  steels  in  small  ingots.  The 
furnace  is  a  three-phase  furnace  in  which  two  of  the  carbons 
are  introduced  at  the  top,  and  the  whole  of  the  hearth  is 
connected  to  the  third  phase,  acting  as  the  third  electrode. 
With  a  small  furnace  designed  to  rrelt  6  cwt.  in  three  hours, 
it  has  been  found  possible  to  obtain  five  heats  of  18  per  cent, 
high-speed  steel  in  10  hours.  The  longest  time  occupied  from 
charging  to  finished  ingots  was  1  hr.  40  min.,  and  the  shortest 
time  1  hr.  15  min.  This  small  furnace  has  already  made  over 
560  consecutive  heats  of  high-speed  steel,  and  the  lining  has 
once  been  renewed.  The  standard  size  in  which  this  type 
of  furnace  is  being  built  is  for  a  capacity  of  10  to  12$  cwt., 
but  some  furnaces  are  also  being  built  for  larger  sizes,  up  to 
six  tons. — Metallurgical  and  Chemical  Engineering. 

Chemically  Pure  Battery  Plates. 

A  type  of  plate  known  as  the  "  chemically  pure  "  which  has 
recently  been  placed  on  the  market  by  the  Gould  Storage 
Battery  Co.,  New  York  City,  has  been  designed  with  a  view  to 
greatly  increasing  the  life  of  the  positive  plate  and  making  it 
more  nearly  approximate  that  of  the  negative 
plate.  The  process  of  formation  of  the  plate 
is  entirely  different  from  the  electrochemical 
processes  hitherto  employed  in  the  manufac- 
ture of  Gould  Plante  plates  The  chemically 
pure  active  material  of  the  new  plate,  with 
a  higher  capacity  per  sq.  in.  surface  than  the 
old    plate,    now    makes  it    possible  to   obtain 


Tie.  1.— Cantie  Patent  Fuse  :  Views  showing  top  of  base,  underside  and 
top  of  bridge,  underside  of  base,  and  elevations  of  bridge  and  base. 


Fig.  2.— Cantie  Distribution  Box. 


fuses,  the  constructional  features  of  which  are  shown  in 
fig.  1,  while  a  complete  fuse  board  with  the  cover  removed 
is  shown  in  fig.  2. 


normal  battery  capacity  with  a  smaller  plate  surface  tha» 
formerly.  This  permits  the  use  of  heavier  ribs  and  wider 
acid  space  between   the  ribs.     There  is  a   somewhat  heavier 
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section  of  reserve  lead  in  the  ribs  of  the  plate  for  future  con- 
version into  peroxide,  and  the  active  material  being  formed  in 
a  thin  but  very  dense  skin  over  the  surface  of  the  ribs,  the 
grooves  between  the  ribs  are  left  open  clear  to  the  bottom, 
permitting  free  circulation  of  electrolyte.  The  battery  gives 
a  somewhat  higher  voltage  on  discharge,  and  reaches  a  full 
st;it.'  of  charge  at  a  slightly  lower  voltage  than  is  experienced 
with  the  older  type  of  plate  .-^Electrical   World. 


LEGAL 


Meirowsky  Insulating  Tubes. 
A  PROBLEM  of  the  English  manufacture  of  insulating  tubes  occupied 
the  Patents  Court  on  Wednesday,  when  Mr.  H.  Clarke,  of  Messrs.  II. 
Clarke  ic  Co..  the  Atlas  Works.  Hullard  Street.  Old  Trafford.  Man- 
chester, applied  for  a  licence  to  use  Patent  No.  26,941,  of  1906, 
covering  an  improved  method  and  apparatus  fur  forming  insula- 
ting tubes.  The  Controller.  Mr.  Temple  Franks,  and  Sir  Cornelius 
Pal  ton  heard  the  application. 

The  patent  is  in  the  name  of  Mas  Meirowsky.  and  claims  a  method 
of  forming  insulating  tubes  by  means  of  a  mandrel,  around  which 
the  material  to  be  wound  is  passed  perpendicularly  to  the  axis  of 
the  mandrel,  as  distinguished  from  spirally.  The  fibrous  material, 
which  may  be  wound  together  with  insulating  material,  and  is  of 
breadth  equal  to  the  length  of  the  tube  to  be  formed,  is  powerfully 
stretched  before  being  wound  on  the  mandrel,  so  that  the  fibrous 
material,  during  the  winding-  operation  itself,  forms  the  outer 
pressure  mould,  or  former,  and  the  materials  are  wound  with 
perfectly  uniform  tightness,  while  dispensing  with  a  stationary 
pressure  support  or  roller. 

In  another  claim  the  stretched  fibrous  material,  before  being 
wound,  is  led  between  two  heated  rollers,  and  the  freely  movable 
independent  mandrel  is.  during  the  winding  operation,  pressed 
uniformly  against  the  surface  of  the  hot  rollers,  so  that  the  layers 
of  material  to  be  wound  are,  before  being  joined  to  those  already 
wound,  and  the  latter  are.  before  receiving  new  layers  of  material, 
strongly  heated  from  the  exterior. 

Mr.  Worsnup,  Manchester,  appeared  for  the  applicant,  and  Mr. 
Rudolf  Moritz  was  counsel  on  behalf  of  respondents. 

Mr.  WOESNDP  stated  that  the  applicant  was  originally  in  the 
employ  of  Meirowsky  &  Co..  the  patentees,  who  had  branch  works 
in  Manchester.  At  the  outbreak  of  the  war  they  were  represented 
here  by  a  Mr.  Schultz.  Mr.  Clarke,  in  October.  1915,  commenced 
business  on  his  own  account,  and.  later.  Mr.  Schultz  visited  him.  at 
his  invitation,  to  look  at  a  machine  which  he  had  built,  and 
threatened  proceedings  for  infringement.  When  asked  what  was 
their  authority.  Mr.  Sehultz's  firm  replied  that  they  had  control  of 
the  patent  by  permission  of  the  Public  Trustee.  The  applicant 
inquired  whether  this  was  so.  and  was  told  by  the  Public  Trustee 
that  he  had  given  no  authority  whatever.  Mr.  Clarke  was  advised 
by  his  patent  agent  that  he  was  not  infringing.  He,  however, 
thought  it  was  the  proper  course  to  come  to  the  Court  and  ask 
for  a  licence. 

Mr.  H.  Clarke,  answering  the  Controller,  said  it  was  possible 
tp  make  tubes  of  this  character  without  using  any  specific  machine. 
They  were  being  made  on  several  machines  at  the  present  moment. 

Mb.  Mobitz,  intervening,  observed  that  the  patent  now  being 
applied  for  was  both  a  process  and  an  apparatus  patent.  There 
was  a  particular  method  of  winding  in  relation  to  the  mandrel — 
perpendicularly  to  the  axis,  as  distinguished  from  spirally. 

Mr.  CLARKE  added  that  he  had  been  deterred  from  developing 
his  connection  to  some  exent  by  this  threat  of  infringement. 

Mr.  Moritz  explained  that  Mr.  Geo.  Schultz  had  changed  his 
name  to  Scott,  and  was  now  Captain  Scott,  of  His  Majesty's  Forces. 
Captain  Scott  had  conducted  the  English  business  of  Meirowsky. 
and  with  the  outbreak  of  the  war  the  English  liability  of  carrying 
on  fell  on  Captain  Scott.  It  was  a  partnership  between  Captain 
Scott  and  Meirowsky.  When  Captain  Scott  joined  the  Forces,  he 
invited  Messrs.  Schultz  >.t  Co..  the  well-known  electrical 
engineers,  whose  managing  director  was  his  father,  to  go  to  Man- 
chester, take  up  the  English  business  of  Meirowsky  X  Co.,  and 
manufacture.  Captain  Scott  was  an  English-born  son  of  Mr. 
Schultz.  who  himself  was  born  in  the  free  city  of  Hamburg  as  it 
then  was.  and  naturalised  in  this  country  in  the  early  sixties. 

Cross-examined  by  ill:.  MOBITZ,  Mr.  ClABKE  said  the  experience 
he  gained  in  his  employment  guided  him  in  building  a  machine, 
and  it  wound  perpendicularly  upon  the  mandrel,  and  employed 
heavy  pressure  and  hot  rollers.  He  should  say  that  in  broad  prin- 
ciples the  machines  were  not  the  same.  He  did  not  wind  the  tubes 
under  heat  and  "  great  pressure  "  :  there  was  a  certain  amount  of 
pressure  but  not  pressure  caused  by  stretching  the  fibrous  material. 
His  machine  had  not  a  brake,  like  the  patented  machine,  and  it 
contained  a  roller  for  winding  crafts  paper.  In  all  the  time  that 
he  was  with  Meirowsky  iV.  Co.  he  did  not  know  that  theirs  was  a 
patented  machine.  There  was  no  mark  upon  it.  It  was  by  pure 
-inadvertence  that  when  he  began  he  placed  on  his  note  heading 
11 late G.  Schultz  &  Co.,  Ltd."  It  should  have  been  "late of,"  and 
when  his  attention  was  called  to  the  mistake  (.which,  he  admitted. 
was  careless)  he  at  once  remedied  it.  He  recalled  no  statement  by 
young  Mr.  Scott,  when  that  firm  was  building  a  larger  machine,  to 
the  effect  that  the  machine  was  patented.  Meirowsky  ,&  Co.'s 
works  were  now  closed. 

Mr.  Mobitz  contended  that  Messrs.  Schultz  &  Co.  under  the  new 
arrangement  could  supply  all  public  requirements,  and  having  regard 
to  all  the  circumstances,  this  was  not  a  case  where  the  Court  should 


interfere,  and  so  encourage  an  English  employe  of  a  German  firm 
to  start  independently  and  build  a  plant,  and  then  come  to  the 
Court  for  a  licence. 

The  Controller  :  Supposing  the  German  business  had  been 
closed  at  the  outbreak  of  war.  We  have  had  many  cases  in  which 
a  manager  has  come  at  once  for  a  licence  to  manufacture.  Mr. 
Clarke  may  be  in  :i  not  entirely  dissimilar  po 

Mr.  Moritz  :  At  the  time  of  the  war  (apt  So 
English  subject,  and  has  always  heen  one.  He  called  on  his 
father,  managing  director  of  Schultz  &  Co..  to  goto  Manchester 
and  seize  the  business  and  carry  on.  There  was  a  power  of 
attorney.  Messrs.  Schultz  proposed  to  shift  the  necessary  plant 
to  their  London  works,  where  they  would  carry  on.  and  then. 
he  supposed,  the  Board  of  Trade  would  wind  np  the  business 
of  Meirowsky  A:  Co.  If  they  did.  Messrs.  Schultz  &  Co.  would 
apply   for    the    patent,    and    acquire   it.      They    had    done    trade 

with  the  Admiralty  of   £3,000   or    it. a  year  in  these  tubes. 

Capt.  Scott  was  the  person  entitled  to  manufacture  in  this  country 
under  his  agreement,  and  the  arrangement  could  be  called  either  an 
exclusive  licence  or  a  partnership.  It  dated  from  September.  1912, 
and  was  to  terminate  in  December.  1917.  (Mr.  Moritz  then  pro- 
duced the  agreement,  in  German.),  The  patentees,  he  said;  javethe 
agency  for  carrying  on  the  manufacture  in  England.  There  was  a 
clause  to  the  effect  that  if  Capt.  Scott's  father  died,  or  left  his 
business,  the  son  was  to  be  relieved  of  his  partnership,  in  order  to 
go  and  take  up  Schultz  k  Co.  The  business  transactions  were  to  be 
carried  out  in  the  name  of  Meirowsky  &  Co..  anil  Capt.  Scott  was  to 
have  the  full  use  of  the  English  patents  -an  exclusive  licence.  Of 
course,  as  to  whether  Capt.  Scott's  power  of  authority  to  his  father 
to  take  the  business  at  once  wa*  a  strictly  legal  transaction,  counsel 
did  not  know. 

The  Controller  :  It  is  quite  conceivable  that  that  agreement 
was  suspended  by  the  war.  The  Courts  have  held  that  an  agree- 
ment of  that  kind  was  put  an  end  to.  Captain  Scott's  agreement 
was  with  a  purely  German  firm.  People  left  in  that  position  with 
an  agreement  have  come  here  to  ask  for  a  licence,  and  have  produced 
their  agreement,  and  said.  "  We  want  to  carry  on  ;  "  and  we  have 
given  them  a  licence  in  dozens  of  cases.  We  have  said.  "  We 
cannot  give  you  an  exclusive  licence,  but  if  you  are  fulfilling  the 
needs  of  the  country,  you  have  a  right  to  come  here  and  say  so."  it 
would  have  been  very  much  better  if  Captain  Scott  had  come  here 
for  a  licence  in  the  first  instance,  because  the  whole  affair,  as  it 
seems  to  me.  is  a  hopeless  one  at  the  present  time. 

Mr.  MOBITZ  :  They  have  laid  it  before  the  Board  of  Trade,  and 
the  Board  of  Trade  have  said.  "Go  on." 

The  Controller  :  The  Board  of  Trade  should  not  have  done  so. 
We  shall  have  to  consider  this  case. 

Mb.  Moritz:  In  the  meantime,  the  Board  of  Trade  intend  to 
wind  up  Meirowsky  &  Co.  Messrs.  Schultz.  intending  to  manufac- 
ture in  London,  have  sold  some  of  the  machines. 

The  <  '"NtriiLLER  observed  that  he  would  look  into  the  terms  of 
the  agreement.  The  Court  would  no  doubt  have  given  Captain 
Scott  a  licence  if  he  had  applied,  though  an  exclusive  licence  was  a 
different  question.  The  applicant's  method  might  be  called  sharp 
practice,  but  it  was  constantly  done  :  he  might  have  felt  that  the 
company  which  hail  employed  him  was  destined  to  be  wound  up. 

Mr.  Geo.  Schultz  said  he  was  managing  director  of  Schultz 
and  Co.,  whose  subscribed  capital  was  all  English.  Both  his  sons 
had  assumed  the  name  of  Scott.  When  he  himself  went  to  Man- 
chester and  took  charge  of  this  business,  he  informed  the  Board  of 
Trade,  and  they  approved.  He  had  that  day  received  a  notice 
that  the  Board  of  Trade  were  going  to  look  into  the  affairs  of 
Meirowsky  &  Co.  It  was  in  the  autumn  of  last  year  that  he  found 
the  Manchester  works  very  inconvenient.  They  then  had  ample 
stocks  in  hand  for  meeting  all  demands,  and  were  bringing  a 
machine  to  London  for  the  purpose  of  carrying  out  Government 
work.  They  had  calls  from  the  Admiralty,  and  had  recently 
brought  to  the  notice  of  the  Admiralty  a  speciality  in  connection 
with  mica  tubes,  which  overcame  one  of  the  difficulties  in  connec- 
tion with  micanite  tubes.  It  had  been  arranged  that  the  one  firm 
should  manufacture  for  the  other,  and  they  were  in  a  position  to 
meet  all  possible  demands.  Meirowsky  &  Co.  at  one  time  ran  five 
machines. 

Mr.  Arthur  Wm.  Scott,  son  of  the  last  witness  and  brother  of 
Captain  Scott,  said  the  firm  of  Meirowsky  .V  Co.  had  a  contract 
with  the  Admiralty  to  supply  them  with  so  many  tidies  for  three 
year-.  When  the  Admiralty  wanted  tubes  of  18  in.  diameter  inside 
and  20 in.  outside  he  proceeded  to  devise  a  special  machine,  for 
which  Geo.  Schultz  &  Co.  now  held  the  patent.  Arrangements  had 
been  made  for  meeting  all  the  orders  entrusted  to  them  upon 
the  patented  machine. 

The  Controller  :  It  seems  tome  that  if  you  have  been  carrying 
on  the  business  of  Meirowsky  &  Co.  you  ought  to  have  been  paying 
over  your  profits  to  the  Public  Trustee  as  custodian. 

Mr.  Moritz  :  The  business  has  been  carried  on  at  a  1. 
the  outbreak  of  the  war. 

Sir  Cornelius  Dalton  :  How  would  you  lie  injured  if  a  licence 

were  granted  to  Mr.  Clarke  .' 

ill:.  SCOTT :  He  is  our  competitor  in  the  Manchester  district, 
where  we  are  established.  We  are  also  expecting  an  infringement  in 
another  quarter. 

Replying  to  tin  Controller,  .Mr.  Moritz  said  these  tubes  wi  re 

largely  used  for  wireless  apparatus.  He  suggested  that  if  the 
Board  granted  a  licence  to  the  applicant  in  the  present  ease,  they 
would  have  gone  further  than  they  had  ever  gone  before.  Having 
built  a  machine,  he  came  and  asked  the  Court  to  protect  him 
against  the  consequences. 
The  Contbollbb  :  Sou  may  call  it  sharp  practice,  but  you  have 

to  rememtier  what  the  company  was.  Meirowsky  ,v  Co.  was  an 
alien  enemy  business,  and  the  question  is  whether  we  should  over 
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look  auch  sharp  practice  for  the  purpose  of  facilitating  the  trade  of 
the  country. 

Mr.  MoRiTZ  :  When  Capt.  Scott  comes  back  he  will  legiti- 
mately expect  to  have  anything'  that  is  going  in  the  way  of 
Meirowsky 's  business. 

The  Controller  :  It  may  appear  that  Capt.  Scott  is  the  agent  of 
Meirowsky. 

.Mi:.  Clarke  offered  .">  per  cent,  royalty  on  the  selling  price,  and 
Mr.  MORITZ  announced  that  the  opponents  would  apply  for  a 
licence  and  offer  the  same  percentage. 

The  Controller  :  We  shall  have  to  consider  the  case  of 
Meirowsky.  and  look  into  the  details.  The  licence  of  Meirowsky 
does  not  convey  an  interest  in  the  patent.  I  will  report  to  the 
Board  of  Trade,  in  due  course,  on  the  evidence  presented  at  the 
hearing  of  this  application. 


Vaughan  &  Co. 


v.  Golder's  Green-  Amusement  and 
Development  Co. 


AFTER  a  long  interval  of  adjournment,  occasioned  partly  by  the 
illness  of  a  witness  and  partly  by  the  necessity  to  make  way  for 
other  cases,  the  action  being  heard  by  Mr.  Pollock,  one  of  the  High 
Court  Official  Referees,  again  stood  adjourned  indefinitely  on 
February  sth.  owing  to  other  actions  being  interposed. 

W.  Vaughan  &  Co..  Ltd..  electrical  engineers,  of  Cross  Street,  . 
Islington,  sought  to  recover  from  the  Golder's  Green  Amusement 
and  Development  Co..  Ltd.,  of  Duke  street.  St.  James',  the  balance 
of  charges  for  fitting  up  electrical  installations  at  the  defendants' 
new  theatre  of  varieties  at  Golder's  Green.  Damages  were  also 
claimed  for  breach  of  contract  both  by  plaintiffs  and  defendants. 
The  case  involved  two  novel  questions  of  law,  one  being  as  to 
whether,  notice  of  the  assignment  of  the  debt  not  having  been 
served  upon  the  defendants,  the  plaintiffs  were  entitled  to  sue,  and 
the  other  whether  damages  could  be  claimed  against  the  plaintiffs. 
they  not  being  the  contractors  who  had  carried"  out  the  work,  but  a 
company  to  whom  the  business  of  the  contracting  firm  had  passed. 

Mr.  Copping,  holding  a  brief  for  Mr.  C.  A.  Bennett,  appeared  for 
the  plaintiff,  and  Mr.  Ernest  Pollock.  K.C..  for  the  defendants. 

According  to  MB.  Topping's  opening  for  the  plaintiffs,  the 
contract  was  to  put  in  the  electric  installation  for  £1,700,  the  work 
to  be  completed  to  the  satisfaction  of  the  consulting  engineer.  Mr. 
A.  E.  Mitchell,  and  payments  were  to  be  made  upon  the  certificate 
of  the  architect,  Mr.  B.  Crewe,  at  the  rate  of  75  per  cent,  of  the 
value  of  the  work  executed  ;  half  the  balance  was  to  be  paid  on 
completion,  and  the  remainder  in  six  months  after  the  date  of  the 
consulting  engineer's  certificate  of  completion.  The  plaintiffs  duly 
erected  and  equipped  the  installation  in  accordance  with  the  con- 
tract, in  addition  to  which  they  executed  certain  extra  work,  for 
which  they  claimed  £500  odd.  The  whole  of  the  work  was  com- 
pleted in  March.  1911.  Since  completion  of  the  work,  the  company 
which  carried  it  out  had  been  reconstructed,  and  the  present 
plaintiffs  were  the  assignees  of  its  assets  and  its  debts.  A  great 
deal  of  difficulty  had  arisen  from  the  supply  pressure  provided 
by  the  Hendon  Electric  Supply  Co.  being  3*000  instead  of  200 
volts,  which  necessitated  a  large  portion  of  the  plant  being 
scrapped.  According  to  the  contract  the  work  was  to  be  completed 
by  March,  1914,  but  it  was.  in  fact,  sufficiently  completed  to  allow 
the  theatre  to  be  opened  on  Boxing  Day,  1913.  The  defendants 
admitted  the  contract,  but  did  not  admit  'that  T.  W.  Vaughan  and 
Co..  Ltd..  did  the  work,  and  they  said  that  the  work  was  incomplete 
and  defective  and  not  in  accordance  with  the  contract,  and 
they  denied  liability  to  pay  for  any  extra  work  beyond  that  provided 
for  by  the  contract.  It  was  provided  in  the  specification  that  all 
main  and  sub-circuit  cables,  leads,  fcc.  should  be  designed  to  have  a 
current  density  not  exceeding  750  amperes  per  sq.  in.,  for  which 
purpose  the  incandescent  lamps  were  to  be  taken  at  certain 
amperages  mentioned.  This  provision,  they  said,  had  been  dis- 
regarded throughout,  and  cables  and  leads  of  smaller  sizes  than 
those  provided  for  had  been  substituted.  Moreover,  the  conduits 
throughout  were  too  small,  and  could  not  carry  cables  and  leads 
of  the  size  specified.  By  reason  of  this,  it  was" alleged,  it  would 
be  necessary  to  re-wire  throughout.  The  specification  pro- 
vided that  the  bases  of  all  boards  should  be  of  polished 
slate  or  marble  of,  in  the  large  sizes,  at  least  If  in.  in 
thickness,  but  the  large  boards  or  bases  were  not  of  that 
thickness.  There  were  a  number  of  other  details  which  were 
said  not  to  be  in  accordance  with  the  contract,  The  defendants 
did  not  admit  that  the  payments  they  had  made  had  been  on  account 
of  the  claim  of  £1.700,  the  contract'price,  and  the  clause  of  £559 
for  extras,  but  said  that  they  had  been  made  on  the  architect's 
certificates  for  work  done,  and  they  counterclaimed  £1.000  for 
breach  of  contract.  The  plaintiffs  denied  the  defendants' 
allegations. 

Mk.  Ernest  Pollock.  K.C..  said  it  would  have  to  be  proved 
that  there  was  an  assignment  of  the  debts  from  the  one  company 
to  the  other.  Xo  notice  of  the  assignment  had  been  served  upon 
the  defendants,  and  the  plaintiffs  had  no  right  to  sue. 

Me.. Copping  said  that  the  correspondence  would  afford  ample 
evidence  that  the  defendants  had  notice. 

The  Official  Referee  thought  that  the  point  as  to  whether 
the  plaintiffs  were  entitled  to  sue  should  be  dealt  with  first.  Unless 
that  point  were  established,  the  plaintiffs  would  have  no  case,  and  it 
would  be  waste  of  time  to  go  into  the  other  matters  until  plaintiffs' 
position  had  been  established. 

Mr.  Copping  argued  that  it  would  be  convenient  to  have  the 
amounts  settled  before  the  point  of  law  was  decided,  as.  in  the 
event  of  a  decision  being  given  in  his  favour  bv  another  Court,  the 
whole  thing  would  have  to  be  gone  over  tie  novo. 

Counsel  for  the  defendants  raised  the  point  that  the  plaintiffs. 


not  being  the  parties  with  whom  the  contract  was  made,  were  not 
in  a  position  to  claim  against  them  for  breach  of  contract. 

Mr.  Copping  said  that  in  that  case  the  plaintiffs  would  put 
themselves  in  exactly  the  same  position  as  if  they  were  the  contract- 
ing company,  taking  all  the  liabilities  as  well  as  the  assets.  He 
offered  to  put  them  in  the  same  position  as  that  in  which  they 
would  have  stood  had  they  been  actually  parties  to  the  contract. 

Mr.  Ernest  Pollock.  K.C.,  said  that  he  must  decline  to  accept 
the  offer. 

The  case  was  adjourned,  and.  upon  the  hearing  being  resumed 
after  an  interval  of  three  weeks,  Mr.  Copping  said  that 
before  proceeding  with  the  evidence  he  desired  to  apply  to  join  the 
old  company  as  plaintiffs,  as  he  had  got  from  Mr.  Justice  Astbury, 
who  was  the  Companies  Judge  for  the  current  term,  an  extending 
order  for  the  winding-up  of  the  old  company  until  August  next. 

Mr.  Pollock,  on  behalf  of  the  defendants,  resisted  the  applica- 
tion, pointing  out  that  after  correspondence  between  the  parties 
on  the  subject,  the  writ  was  issued  by  J.  W.  Vaughan  &  Co.  (.1914). 
Ltd.  He  cited  authorities,  upon  which  he  contended  that  the 
notice  of  assignment  was  bad  as  not  being  in  accordance  with  the 
Judicature  Act.  He  said  that  in  the  middle  of  the  case,  after  the 
adjournment  and  after  they  had  all  come  to  fight  on  the  basis  of 
the  point  raised  in  the  pleadings,  and  after  the  delivery  of  the 
defence.it  was  now  concluded  that  the  old  company  could.be 
joined.     That,  he  said,  was  not  right. 

The  Referee  :  Supposing  they  paid  the  whole  of  the  costs  up 
to  the  present  time  .' 

Mr.  Pollock  :  Yes  ;  if  .we  are  put  in  a  position  to  enforce  our 
full  counterclaim.  If  they  paid  the  whole  of  the  costs  up  to  date, 
the  whole  company  might  be  joined.  In  any  case,  it  would  be  a 
misfortune  if  they  were  not  to  go  through  with  the  case  on  the 
question  of  figures. 

Mr.  Copping  said  that  he  had  already  offered  to  place  the  new 
company  upon  the  same  footing  as  the  old.  and  accept  all  liabilities 
as  well  as  assets. 

The  Referee  said  that  there  had  been  no  equitable  assignment 
because  no  notice  had  been  given  of  those  to  whom  the  debt  had 
been  assigned,  and  the  plaintiffs  had  all  along  assumed  that  they 
were  entitled  to  sue  in  their  own  right  as  if  they  were  the 
contractors. 

Mr.  COPPING  said  that  it  was  only  a  question  of  notice,  and  they 
had  a  perfectly  good  assignment  both  iu  law  and  in  equity. 

The  Referee  said  that  the  amendment  could  be  made  at  any 
time,  and  the  only  question  was  upon  what  terms. 

Mk.  Pollock  said  it  appeared  there  was  a  confession  on  the  part 
of  the  plaintiffs  that  if  the  case  went  on  as  at  present  stated  they 
would  fail,  and  therefore  they  were  desirous  of  fighting  the  claim 
on  some  other  ground. 

The  Referee  said  it  was  a  singular  position  of  things.  There 
was  a  company  which  had  entered  into  a  contract  to  do'  certain 
work,  which,  the  defendants  said,  had  not  been  done  properly. 
The  company  which  did  the  work  went  into  liquidation,  and 
started  again  as  J.  W.  Vaughan  \  Co..  Ltd.  (.1914),  and  they  dealt  with 
the  matter  throughout  as  if  they  were  in  precisely  the  same  position 
after  the  assignment  as  the  original  company.  They  never  gave 
any  notice  or  intimation  before  the  action  that  they  were  the 
persons  who  were  entitled  to  recover  in  respect  of  the  debts  of 
Vaughan  &  Co.,  and  they  showed  distinctly  that  they  were  claiming 
as  if  they  were  the  original  contractors.  Having  brought  their 
action,  a  defence  was  set  up.  and  they  were  asked  to  state  when  the 
assignment  took  place.  That  was  the  position  of  things  when  the 
case  came  to  trial.  There  had  been  no  equitable  assignment, 
because  it  was  never  intimated  to  the  defendants  that  the  debt  had 
been  assigned.  On  the  contrary,  the  plaintiffs  had  allowed  the 
defendants  to  believe  that  they  were  suing  as  the  original  con- 
tractors. It  was.  quite  clear  also  that  there  was  no  legal  assign- 
ment. If  an  amendment  of  the  pleadings  was  now  to  be  made,  it 
.  resolved  itself  into  a  question  of  terms.  It  seemed  to  him  that 
the  order  for  amendment  ought  to  be  made  on  the  terms  that  the 
plaintiffs  paid  the  costs  up  to  the  present  time. 

Mr.  Copping  asked  that  the  order  should  be  made  in  a  form 
which  would  enable  him  to  appeal. 

The  Referee  :  I  decline  to  allow  the  amendment  unless  the 
plaintiffs  pay  the  costs  up  to  the  present  time. 

After  some  discussion,  it  was  decided  to  go  on  with  the  hearing, 
and  witnesses  were  called  in  support  of  the  plaintiffs'  case. 

Mr.  Edward  Mitchell,  consulting  engineer,   of  110.  Cannon 
Street.  E.G.,  giving  evidence  upon  the  details  of  the  specifications 
under  which  the  work  was  carried  out. 
The  hearing  was  adjourned. 


Telephones  and  War  Surcharges. 
The  Postmaster-General  sued  Messrs.  Harry  South  ft  Lam  be. 
trading  as  the  Stanneries  Metal  Works.  48-50,  Waterloo  Street,  for 
£3,  in  the  City  of  London  Court,  on  February  sth.  before  Sir  John 
Paget.  Bart..  K.C.,  Deputy  Judge,  for  the  balance  of  telephone 
charges. 

MB.  Ward,  defendants'  solicitor,  said  he  had  raised  a  counter- 
claim for  loss  suffered  by  the  defendants  through  having  the 
telephone  cut  off.  but  objection  had  been  raised  by  the  Postmaster- 
General,  who  said  no  one  had  any  right  to  claim  damages  against 
the  Crown,  except  through  the  old  form  of  a  petition  of  right. 
Seeing  that  the  telephone  service  was  a  commercial  business,  the 
British  public  ought  to  be  able  to  deal  with  it  as  if  it  were  an 
ordinary  trading  community.  It  was  very  unfair  that  a  claim  for 
damages  could  not  be  raised  against  the  Postmaster-General. 

Mb.  Alsop.  solicitor  for  the  Postmaster-General,  said,  as  regarded 
the  telephone  service  being  a  commercial  undertaking,  it  was  an 
undertaking  for  the  benefit  of  the  State  and  all  the  inhabitants. 
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The  Deputy  Judge  said  he  could  not  entertain  the  cunt., 
claim. 

Mk.  Also?  explained  that  the  defendants  entered  into  an  agree- 
ment for  a  year  with  the  usual  annual  subscription  of  £5  and  6  I  10s. 
for  minimum  message  fees.  The  £3  10s.  had  been  paid,  and  £3 
was  now  due.  At  the  top  of  the  contract  it  said  "War  Surcharge, 
64."  Defendants  paidthexl  when  they  sent  the  application  form. 
The  extra  C4  had  to  tie  charged  by  the  Postmaster-General  because 
he  was  unable  to  get  any  money  from  the  Treasury  with  which  to 
construct  new  telephone  lines. 

Mr.  Hall,  in  the  contract  office  of  the  telephone  service,  proved 
making  the  agreement  with  the  defendants,  and  stud  he  explained 
fiie  war  surcharge  at  the  time.  The  £4  was  added  in  September, 
1915. 

One  of  the  defendants,  Mr.  South,  declared  that  he  was  not  told 
anything  about  having  to  pay  an  additional  £1  when  he  entered 
into  the  contract.  He  was  quite  sure  nothing  was  said  about  it. 
and  if  he  had  known  that  the  Postmaster-General  wanted  £11  10s. 
for  a  year's  telephone  service,  he  would  have  done  without  it.  the 
Postmaster  had  cut  off  the  telephone  after  a  very  short  time, 
and  what  it  amounted  to  was  that  the  Postmaster-General  had  get 
the  money  and  the  goods. 

.Mi;.  A  I. sop  added  that  the  C4  was  only  charged  when  the  sub- 
scriber needed  the  telephone  put  on  in  a  hurry. 

Mis.  Ward,  defendants'  solicitor,  suggested  that  his  clients  had 
been  hardly  treated  by  the  Post  Office. 

The  Deputy  Judge  said  that  was  so,  unless  they  had  been  pretty 
obstinate.  He  could  not  ihold  that  the  Postmaster-General's  staff 
had  said  nothing  to  the  defendants  about  the  £4  surcharge.  A 
Government  department  did  not  do  that  sort  of  thing.  Judgment 
for  the  plaintiffs,  with  costs. 


A  second  case  was  down  for  hearing,  in  which  T.  Clarke,  farmer, 
sought  to  recover  £96  for  damage  to  cattle,  but,  in  vie 
previous  decision, judgment  was  entered  for  the  plaintiffby  consent 
for  c7u.  and  costs. 


Alpekton  j;i  bbeb  Co.  r.  Manning  and  Othebs. 
In  this  action,  which  was  brought  to  restrain  a  disclosure  and  use 
of  the  plaintiff  company's  secret  formuhe  for  the  manufacture  ol 
hard  rubber  for  insulating  processes  and  the  like,  .Mr.  Jus'tice 
Peterson,  in  the  Chancery  Division, delivered  his  reserved  judgment 
on  Tuesday,  February  13th. 

The  plaintiffs  alleged  that  Manning,  en  leaving  their  employ, 
took  with  him  a  took  containing  certain  formula-.  He  had  since 
entered  the  employ  of  the  second  defendants,  the  Belgium  Tire  Co., 
Ltd..  and  disclosed  the  formuhe  to  them,  and' the  company  had 
used  such  formuhe  in  executing  orders  for  their  customers. 
Manning  claimed  the  right  to  use  the  formulas  as  part  of  his  busi- 
ness experience  and  equipment,  and  the  defendant  company  denied 
that  any  orders  executed  by  them  were  executed  in  accordance 
with  any  formula1  obtained  from  the  plaintiffs. 

Hi- Lordship  held  that  for  Manning  to  disclose  secret  formuhe 
obtained  by  him  while  in  the  plaintiffs'  employ  was  a  breach  of 
contract  either  express  or  implied.  He  found  as'a  fact,  that  certain 
formula  had  been  disclosed  and  used  by  the  Belgian  com  pain-,  but 
others  had  not.  He  accordingly  directed  that  the  book  which  was 
in  Court  should  be  delivered  up  to  the  plaintiffs,  and  granted  an 
injunction,  with  costs,  except  so  far  as  they  had  been  increased  by 
the  issues  on  which  the  plaintiffs  had  failed, 


Electrically-Welded  Flexible  Tubing. 
Mr.  Temple  Franks  and  Sir  Cornelius  Dalton,  in  the  Patents 
Court,  heard  an  application  by  the  United  Flexible  Metallic  Tubing 
Co.,  Ltd.,  of  112,  Queen  Victoria  Street,  E.G..  for  a  licence  to  use 
the  German  patent  No.  3,822.  of  1909,  for  a  form  of  metal  tubing 
which  can  be  used  for  covering  electric  cables,  the  characteristic 
of  which  is  that  a  metal  band  is  wound  in  the  form  of  a  screw- 
thread,  and  has  its  edges  welded,  the  joints  being  welded  together 
by  autogenous  or  electric  welding.  For  the  production  of  tubes  of 
this  kind,  the  specification  states,  electric  resistance  welding,  as 
well  as  autogenous  welding  (acetylene  welding"),  may  be  employed. 
In  that  case,  the  welding  of  the  joints  of  the  tube  could  be  done 
through  the  winding  of  the  tube  on  the  ordinary  tube-winding 
machine,  in  which  case  the  winding  spindle  would  form  one  elec- 
trode and  one  of  the  winding  rollers  of  the  winding  head  the  other 
electrode.  The  longitudinal  section  of  the  wall  of  the  tube,  when 
constructed,  has  the  configuration  of  a  waved  line,  and  the  tube 
readily  bends  by  reason  of  the  corrugation. 

Mr:.  Wm.  BEBBTMAN,  applicants'  works  manager,  said  the  appli- 
cant firm  already  made  a  flexible  tube  which  was  used  tor  cables, 
of  an  entirely  different  construction.  That  was  in  the  form  of 
rings  or,  in  section,  interlocking  strips,  each  coiled  upon  itself,  ami 
so  permitting  play  backwards  and  forwards.  Where  there  was  much 
vibration,  there  was  a  disadvantage  in  continuous  sliding  of  these 
parts  and  the  wear  and  tear  involved.  This  was  avoided  in  the 
patent  tube,  which,  however,  was  less  flexible  than  their  own.  For 
particular  uses,  the  corrugation  took  different  designs  in  section. 
The  system  of  jointing  was  peculiar.  The  form  of  tubing  covered 
by  the  German  patent  was  not  being  manufactured  in  this  country 
at  the  present  moment.  The  applicant  firm  was  entirely  British, 
with  no  alien  enemy  shareholders,  and  employed  about  300  hands. 
They  made  four  million  feet  of  tubing  last  year,  or  760  miles,  in 
sizes  ranging  from  i  in.  diameter  to  15  in.  The  patented  tubing  was 
suitable  for  heating  and  cooling,  and  avoided  the  disadvantage  more 
of  the  applicants'  asbestos  packing,  where  there  was  wet  steam  or 
vibration.  The  flexibility  of  the  tube  was  obtained  from  the  spring 
of  the  metal.  The  applicants  offered  a  royalty  of  5  per  cent,  on 
the  selling  price  of  the  tubing,  and  the  Controller  announced  that 
he  would  advise  the  Board  of  Trade  to  issue  the  licence. 


CORRESPONDENCE. 


Actions  against  Carlisle  Electric  Tramways  Co. 
At    Carlisle   County   Court,   on    fith   inst.,    before    Judge    Taylor, 
J.  Cassidy,  cattle  dealer,  sued  the  above  company  for  damages  for 
injuries  caused  to  a  number  of  cattle. 

For  the  plaintiff.it  was  explained  that  on  September  22nd.  when 
it  was  very  dark,  a  number  of  cattle  belonging  to  the  plaintiff  were 
Being  driven  along  Port  Road,  when  a  tramcar  approached,  ami. 
BBBpite  the  shouting  of  the  drover,  ran  into  the  cattle,  damaging 
several.  It  was  contended  that  the  car  was  driven  at  an 
unreasonable  speed  by  a  boy,  and  was  inadequately  lighted. 

Damage  was  admitted,  but  on  behalf  of  the  defendants,  it  was 
submitted  there  was  no  proof  of  negligence,  and  it  was  contended 
that  to  drive  cattle  through  dark  streets  under  present  conditions 
amounted  to  contributory  negligence.  It  was  stated  that  the  car 
driver  was  17  years  of  age,  and  it  was  admitted  that  he  had  had  a 
week's  training. 

His  Honour,  in  giving  judgment  for  the  plaintiff  lor  £23,  the 
sum  claimed,  said  it  seemed  remarkable  to  him  that  in  a  city  the 
size  of  Carlisle  it  should  be  possible  to  run  tramcats  up  to  a  speed 
of  12  miles  an  hour,  in  charge  of  young  men  of  Id  or  1  7  years  of 
age.  with  the  streets  in  their  present  condition.  The  authorities 
should  see  that  this  condition  of  things  did  not  exist  any  longer 


Letters  received  by  us  after  5  p.m.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  Ifq  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


British  v.  German  Manufactures. 

I  esteem  it  a  compliment  that  you  should  have  found  the 
time  and  inclination  to  comment  upon  my  letter  of  the  '2-2ud 
ultimo. 

It  is  a  little  unfortunate  that  you  should  have  been  some- 
what vague  in  the  application  of  the  motto  which  you  so 
kindly  present  to  me,  for  the  subsequent  context  leaves  one 
a  little  in  doubt  whether  it  is  the  gentle  Hun  or  myself  that 
you  are  pleased  to  designate  as  the  "Devil"  when  you  con- 
strue it  by  such  a  "  homely  expression,"  but  which  I  should 
prefer  to  call  a  loose  expression,  for  I  am  sure  that  if  in  out- 
college days  either  of  us  had  so  construed  it  we  should  have 
incurred  the  righteous  indignation  of  our  respective  tutors. 

I  have  to  compliment  you  on  the  manner  in  which  you 
have  skated  over  what  one  may  call  your  faux  pas  in  not 
having  taken  the  precaution  to  be  sure  of  your  facts  before 
giving  publicity  to  an  alleged  breakdown  to  the  Newport 
plant.  In  fact,  a  perusal  of  your  reply  leaves  the  impression 
that  you  dealt  with  my  letter  somewhat  hurriedly.  Anyone 
reading  my  communication  with  ordinary  intelligent  careful- 
ness could  be  under  no  misapprehension  as  to  my  view  of 
what  should  be  the  future  policy  of  this  country  towards 
( lornian  manufactures  after  the  war.  There  are  numerous 
occasions  in  the  course  of  my  communication  where  this  is 
made  quite  evident,  but  to  none  of  which  you  refer.  Inci- 
dentally, there  is  a  printer's  error  which,  unfortunately, 
rather  destroys  the  sense  of  the  tenth  paragraph  in  my  letter. 
The  sentence,  "  Certainly,  I  could  not  imagine  any  giving 
the  Germany  market  an  opportunity  to  tender,"  should 
obviously  have  read,  "  Certainly,  I  could  not  imagine  any 
municipal  authoritxj,  Sea."  The  omitted  words  appeared  in 
my  original. 

•  As  a  matter  of  fact,  I  was  almost  afraid  that  my  views  on 
this  point  would  be  regarded  as  rather  Utopian,  and  there- 
fore when,  in  my  concluding  paragraph,  I  referred  to  the 
necessity  for  a  "broad-minded  industrial  international  policy," 
I  hoped  that  the  preceding  substance  of  my  communication 
would  have  left  no  possibility  of  a  misunderstanding  in  regard 
to  the  use  of  that  expression,  since  the  total  exclusion  of  the 
Austro-German  market  was  evidently  regarded  by  me  as  an 
essential  basis  upon  which  to  build  such  policy,  and  that 
obviously  by  their  total  exclusion  in  such  matters  they  would 
ipso  jure  he  placed  outside  the  scope  of  any  such  arrange- 
ment. Therefore,  it  could  net  have  been  in  my  mind  to 
have  included  them  in  any  such  foreshadowed  policy.  Tt  is 
some  little  satisfaction  to  me  to  have  read  timing  the  week- 
end the  views  of  others  all  tending  in  the  same  direction, 
perhaps  most  forcibly  expressed  in  the  Observer. 

I  must  further  congratulate  you  on  so  carefully  omitting  all 
reference  to  what  I  take  the  liberty  to  consider  the  most  import- 
ai  t  puigrjph  in  my  ("mmunuiti-n,  if  an.  part  whatever  ct-nkl 
be  so  dignified,  namely,  my  reference  to  your  own  admit 
as  to    what   was  the  one   great  danger  to   be   guarded   against 
It   is  only  natural,  I  suppose,  that  you   should  have  omitted 
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it,  as  no  keen  debater  or  critic  will  go  out  of  his  way  to 
draw  attention  to  an  evident  weakness  in  his  own  case. 
Generally  speaking,  I  submit  it  was  perfectly  clear  that  I 
was  not  attacking  your  leader  from  any  desire  to  defend, 
even  in  what  you  do  me  the  honour  to  admit  was  a  judicial 
and  impartial  manner,  the  position  of  German  manufactures, 
but  solely  because  I  considered  it  was  your  evident  intention 
to  make  the  whole  question  a  "stalking  horse"  for  the  fur- 
therance of   a  certain   political  propaganda. 

Regarding  my  alleged  detachment  from  mundane  affairs, 
what  precise  connection  there  is  between  detachment  from 
mundane  affairs  and  the  holding  of  a  judicial  and  im- 
partial opinion  on  the  relative  merits  of  British  and  Ger- 
man manufactures  I  am  at  a  little  loss  to  understand.  Here, 
again,  I  am  afraid  your  phraseology  is  a  little  unhappy.  Any- 
one who  knows  me,  or  has  had  the  opportunity  of  personal 
contact  with  me  during  the- past  two  years,  will  know  how 
utterly  unjustified  such  an  allegation  is,  and  I  am  afraid  that 
in  attempting  in  a.  veiled  manner  to  cast  some  suspicion  upon 
my  patriotism  by  an  argumentum  ad  populum  you  have  not 
done  yourself  justice.  It  has  been  my  good  fortune  to  have 
had  considerable  opportunities  of  assisting  in  the  great  cause 
quite  outside  the  heavy  work  of  my   department. 

In  conclusion,  my  sole  object  in  writing,  and  I  think  I 
have  made  it  abundantly  clear,  \\;is  to  controvert  what  I 
considered  to  be  arguments  extremely  illogical,  and  without 
due  regard  to  the  status  quo  ante  helium.  I  am  afraid  there 
is  a  great  deal  yet  to  be  done  in  the  way  of  removing  some 
of  our  unfortunate  insular  prejudices,  and,  perhaps,  too 
exalted  opinion  of  our  national  superiority.  It  is,  I  submit, 
an  undeniable  fact  that  many  of  the  disappointments  and 
disillusions  of  the  past  two  years  have  found  their  genesis 
in  these  characteristics,  and  since  you  appear  to  have  an  in- 
clination for  presenting  mottoes  to  the  undeserving,  I  sug- 
gest there  is  one  which  we  all  might  with  advantage  adopt, 
namely,   "Fas  est  et  ab  hoste  doceri." 

Whilst  I  am  aware  that  I  have  perhaps  occupied  already 
too  much  of  your  valuable  space,  I  will  thank  you  to  do  me 
the  favour  of  publishing  this  reply. 

A.    Nichols   Moore,  Borough  Electrical  Engineer. 

Newport,  Mon.,  February  5th,  1917.         , 

LWe  regret  the  unfortunate  printer's  error,  due  to  a  line 
of  type  being  misplaced. — Eds.  Elec.  Rev.] 


It  is  indeed  refreshing  in  these  momentous  times  to  read 
such  a  letter  as  has  emanated  from  Mr.  A.  Nichols  Moore, 
borough  electrical  engineer'  of  Newport,  and  which  appeared 
m  your  issue  of  February  2nd.  Here  is  no  weak-kneed  free 
trader  renouncing  his  principles  because  of  the  war.  no  poli- 
tician fcri  miming  his  wills  to  catch  the  popular  breeze.  No, 
we  have  here  a  gentleman  in  an  important  and  responsible 
position,  a  borougb  electrical  engineer,  monarch  of  all  he  sur- 
veys (except  his  committee,  perhapsjj  before  whom  the  un- 
fortunate British  manufacturer  cringes  and  trembles,  who, 
when  he  has  not  been  busy  buying  German  machinery,  has 
evidently  been  pondering  on  the.  incapacity  of  the  home 
manufacturers. 

With  his  remarks  on  the  actual  \  bluer.  I  the  British  and 
German  machinery  we  are  not  concerned;  in  fact  we  are 
willing  to  assume  that  the  latter  is  the  better,  but  let  us  go 
deeper  than  Mr.  Nichols  Moore  has  groped.  How  did  the 
Germans  get  their  experience  V  Did  the  German  municipali- 
ties or  supply  companies  put  up  their  own  manufacturers 
(favoured  as  they  were  by  a  considerable  tariff)  against  foreign 
makers?  We  trow  not.  No,  the  German  manufacturer  ob- 
tained his  experience  because  be  was  given  his  opportunity, 
and  was  helped  by  his  Government  to  make  a  profit  to  pay 
for  his  experience."  This  borough  electrical  engineer  (we  must 
be  thankful  that  there  are  many  exceptions)  grudges  the. 
British  manufacturer  any  profit,  makes  him  pay  higher  wages, 
and,  would  you  believe  it,  actually  takes  his  money  (i.e.,  his 
contributions  for  electrical  energy,  rates,  etc.)  to  pay  his  Ger- 
man competitor. 

This  is  an  example  of  the  beautiful  principles  of  Free 
Trade;  are  we  to*  return  to  that  glorious  state  after  the  war, 
and  are  our  men  fighting  and  dying  in  thousands  for  this'.' 
Well,  it  is  better  to  realise  what  we  have  in  our  midst  than 
to  imagine  we  have  learned  anything  since  August  4th,  1914. 
And  the  .same  authority  cries.  "Who  in  the  early  summer  of 
I'll  1  would  have  questioned  the  proprietj  of  giving  the  German 
market  an  opportunity  to  tender?"  Aye.  who  indeed?  We 
are  now  told  to  manufacture  all  we  can,  to  grow  all  we  can, 
and  because,  forsooth,  this  authority  foresaw  nothing  he 
thinks  no  one  else  did.  For  sheer  self-delusion  and  conceit 
the  Free  Trader  is  only  excelled  by  the  Hun.  He  advocates 
higher  technical  education,  but  no  amount  of  education  can 
e  mpetition,  and  it  is  evidently  our  lack  of 
real  education  that  permits  us,  alone  of  all  the  world,  to 
tolerate  the  promulgate  n  i  E  such  fallacies.  That  education  is 
not  the  true  cause  is  proved  by  the  progress  of  the  chemical 
industry  alone  during  the  present  period  of  protection. 

We  are  astonished,  Mr.  Editor,  that  Mr.  Nichols  Moore 
should  attack-  your  political  tendencies,  and  lest  he  should 
think  that  we  aire  disappointed  tenderers,  we  may  say  that 
although  we  have  had  many  years'  experience  of  unscrupulous 
German  competition',  aided  by  similar  buyers,  we  are  mot 
makers  of  heavy  electrical  machinery. 

Electrical  Manufacturer. 


City  and  Guilds  Examinations. 

In  the  fourth  paragraph  of  his  letter  in  your  issue  of  2nd 
instant,  "No  Energy"  suggests  that  the  average  teacher  of 
electrical-installation  work  would  be  unable  to  express  an 
opinion  as  to  whether  the  subject  was  grossly  neglected  or  not. 
We  must  decline  to  believe  this,  and  prefer  to  give  the  average 
teacher  credit  for  understanding  the  scope  of  his  subject  and 
the  way  it  should  be  treated. 

The  average  teacher  presumably  consults  the  official  sylla- 
bus, and  various  requirements  in  the  way  of  apparatus  and 
material  for  dealing  with  the  subject  both  m  the  workshop  and 
at  his  lectures,  must  automatically  suggest   themselves  to" him. 

What  we  should  like  to  hear  about  are : — (a)  cases  where 
the  teacher's  'efforts  are  utterly  cramped  for  workshop  facili- 
ties, and  (or)  for  supplies  of  apparatus,  &c. ;  and  (b)  cases 
where  the  story  is  quite  the  reverse. 

We  think  we  know  enough  about  the  general  situation  to 
foretell  that  the  (a)  cases  would  form  an  overwhelming 
majority. 

The  pen  name  adopted  by  your  correspondent  seems  to  indi- 
cate that  he  is  not  a  progressive.  As  there  is  nothing  in  his 
letter  that  would  offend  the  most  backward  head  or  principal 
who  made  a  practice  of  ignoring  the  subject,  he  might  have 
revealed  his  identity.  Failing  that,  ln.s  remarks  lack  weight, 
and  we  think  we  may  ignore  his  numbered  items,  most  of 
which  are  more  or  less  beside  our  point. 

The  trend  of  "  No  Energy's"  letter  is  to  the  effect  that  the 
classes  are  O.K.  but  lack  support.  Our  argument  is  that  the 
poor  support  is  due  to  gross  neglect  of  the  class  equipment 
and  facilities;  and  we  think  no  broad-minded,  independent, 
and  progressive  person  could  fail  to  arrive  at  the  same  con- 
clusion. 

Though  we  are  not  teachers  of  electrical-installation  work, 
we  are  in  touch  with  many  who  are. 

A.  P.  Lundberg  &  Sons. 

London,  N.,  February  12th,  1917. 


Fuse  Failures. 

The  electrical  trade,  who  have  not  previously  seen  the  in- 
teresting series  of  photographs  exhibited  in  your  last  issue, 
will  certainly  feel  indebted  to  Mr.  S.  W.  Baynes  for  allowing 
them  to  be  published.  The  design  of  fuses,  their  possibilities, 
their  limitations,  under  ever  varying  experimental  test,  and  in 
practice  upon  a  thousand  different  circuits,  is  itself  the. study 
of  a  lifetime,  and  in  fact  has  been  the  daily  work  of  compara- 
tively few.  I  am  sure  Mr.  Baynes  will  accept  from  one  part 
of  them  a  few  remarks  in  support  of  a  desire  for  caution,  and 
at  the  same  time  a  few  friendly  criticisms. 

Mr.  Baynes  suggests  "that  cartridge  fuses  should  be  so  de- 
signed that  it  is  impossible  to  short-circuit  them  with  ordinary 
fuse  wire."  This  suggestion,  offered  obviously  in  all  sincerity, 
is  the  one  proposition  that  has  ever  been  in  the  forefront  with 
every  "cartridge-fuse  designer"  upon  both  continents.  If 
Mr.  Baynes  then  proceeded  to  offer  to  the  industry  a  fool-- 
proof  "cartridge  fuse,"  which  he  had  designed,  which  would' 
answer  to  his  own  description,  then  it  woidd  indeed  be  a  wel- 
come invention,  and  add  additional  lustre  to  his  reputation. 
Unfortunately,  however,  neither  Mr.  Baynes  nor  anybody  else 
has  yet  done  so,  so  it  next  remains  to  deal  with  the  facts  as 
they  arise.  Mr.  Baynes  then  proceeds  to  describe  a  cartridge 
fuse  which  he  uses  in  his  "  sealed  "  fuse  boxes  of  the  "  Zed  " 
type,  and  which,  unless  the  impression  were  corrected,  might, 
lead  the  uninitiated  to  infer  are  not  open  to  the  same  objec- 
tion. This  class  of  fuse,  however,  is  unfortunately  very  easily 
tampered  with,  and  owing  to  the  short  length  of  "  air  break  " 
under  such  conditions,  is  probably  the  most  dangerous  of  its 
class  in  this  respect.  Upon  one  occasion,  and  not  many  miles 
from  the  St.  Pancras  electric  works,  a  serious  fire  occurred  in 
consequence,  and  I  still  possess  a  part  of  what  was  left  of 
the  fuse  box,  and  a  cork  surrounded  with  twisted  fuse  wire 
used  as  a  temporary  substitute  for  the  "Zed"  type  fuse,  and 
the  unwitting  cause  of  the  disaster.  In  Northern  America, 
where  similar  style  porcelain  fuses  are  sometimes  used, 
1  have  seen  hundreds  of  specimens  that  have  been 
tampered  with.  They  figure  on  the  walls  of  the 
fire  offices,  and  of  nearly  every  central-station  mains 
department,  and  are  held  up  to  the  public  as  a  warning. 
1  am,  of  course,  not  directing  this  criticism  at  the  "  Zed  " 
fuse  itself,  as  a  fuse  cartridge.  For  the  comparatively  small 
currents  for  which  it  has  so  far  been  designed,  it  is  excellent, 
and  so  lone  as  Mr.  Baynes  has  a  reliable  stall,  and  k.  -  ps  the 
unbroken  seals  upon  his  fuse  boxes,  it  will  behave  as  well  as 
any  other  good  design  of  cartridge  fuse,  but  directly  it  is 
beyond  bis  limited  control,  it  must  continue  to  fail  under 
"  abuse."  Obviously,  occasions  will  arise  when,  for  some  rea- 
son or  another,  the  "spare  cartridge"  is  not  available,  and  a 
temporary  expedient  is  necessary;  the  "best"  cartridge  fuse 
under  such  circumstances  is  one  designed  so  that  there  are 
"ample  clearances,"  and  fixing  connections  sufficient  reason 
ably  to  ensure  continuity  of  supply  until  the  temporary  ex- 
pedient has  been  replaced. 

It  was  perhaps  about  14  or  15  years  ago  that  I  brought  back 
from  Berlin  the  "Zed"  fuse,  which  I  first  introduced  to  Mr. 

Baynes  at  St.  Pancras  for  his  patent  "  e rgency  "  fuse  boa 

and  my  company  have  been  interested  in  the  supply  of  the 
cartridges  ever  since  that  date.  1  am  naturally  gratified,  and 
perhaps  a  little  flattered,    in  spile   of  its  unwelcome  Gennan 
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origin,  that  the  "Zed"  cartridge  fuse  has  fulfilled  its  allotted 
task  so  well.  At  the  6ame  time,  and  for  the  same  reason,  I 
shall  be  admitted  free  from  personal  bias,  when  I  desire  to 
pay  tribute  to  a  British  inventor.  Mr.  W.  M.  Mordey,  the 
originator  of  the  sand-packed  cartridge  fuse  in  universal  use 
throughout  Great  Britain, 'standardised  by  the  British  Ad- 
miralty, and  standardised  throughout  the  great  North  Ameri- 
can continent. 

Cartridge  fuses  embodying  the  original  characteristics  of  this 
invention,  and  carrying  various  improvements,  will  not  only 
perform  all  the  functions  of  the  German  invention,  but  can 
be  guaranteed  to  deal,  in  silence  and  safety,  with  capacities 
and  voltages  double  and  treble,  and  double  again,  the  size  of 
the  maximum  Teutonic  design  yet  made.  Moreover,  they. 
always  possess  the  insuperable  advantage  that  in  case  of  dire 
emergency  (e  g.,  the  absence  or  breakdown  of  the  spare),  that 
they  offer  a  better  temporary  expedient.  Several  years  apo  1 
.  was  invited  by  the  Newcastle  Electric  Supply  Co.  to  make  up 
heavy  fuses,  larger  than  any  previously  contemplated. 
These  were  designed  upon  the  lines  of  Mr.  Mordey's  original 
invention,  and  with  certain  improvements,  the  results  were 
truly  extraordinary,  and  the  results  "  beautiful  to  witness." 
Many  circuit  breakers  were  subjected  to  the  same  tests,  but 
all  failed  but  one,  and  in  the  case  of  "  the  one,"  the  results 
were  somewhat  disastrous.  I  cannot  do  better,  perhaps,  than 
submit  herewith  a  copy  of  an  unsolicited  letter,  hitherto  un- 
published  in  the  Press,  which  was  sent  to  me,  giving  the  result 
of  these  trials. 

(Copy.) 
M    -  :•.    Berrv,.  Skinner    &  Co., 

78,  Upper  Thames   Street,  E.C. 
Dear  Sirs, — I   have  pleasure  in    giving  you    the  following   account   o(   the  lest 
of  the  large  cartridge  fuses  you  supplied  to   the   Newcastle  Electricity   Supply 
Co       The    test   was    carried  out    at  our  Pandon    Dene  sub-station,    the  600-volt 
traction   battery    being  used   for   the  purpose. 

The    fuses   were    placed   straight   across    the   battery    without   line    resistance, 

other,    than   the  connecting    leads,    which   were    of  0.5  sq.    in.    section    approx.; 

in!    about    6    ft.    of    bare    copper    conductor   of    smaller    section    as    a    safely 

When    the   circuit    was   closed,   the  testing    engineer  and    all    present 

greatly    surprised    at    the   action   of    the   fuse,    which    blew    without    any 

sign,  except  a  slight   hiss. 

I   witnessed    two  tests  on    your    fuses  with    the  same    result,  and    a   third   test 

oa  a  -well-known   make  of  circuit  breaker,  with   magnetic   blow-out.     The  latter 

hi  J   a  far  more   disturbing  effect  on  the  battery    connections,  and  did    not   break 

ih.-   circuits  as   rapidly  as  your   fuses.  ^ 

Whin    it    was    observed    that   your    fuse   was    designed    to   carrv    2,000    amps. 

inuously    the  result    was    quite   wonderful,      ll    was,   in    fact,    the    only  device 

tested   which    could  have   been  satisfactorily   erected    on   a   switchboard.     All    the 

other    apparatus    tested    arced,    and    unless   specialty    placed    would    have    been 

rhe  battery   used  for   the  purpose  of  the  test  was  the  largest   in  the   country, 

l   consequence   the  test  was  very  much   more  seven-   than  if  the   fuses  had 

-horted    across  the    terminals  of   a   traction    generator.      [    have  only   once 

msly    seen    a    similar   test,   on    a    smaller    battery,    and    in    that   ca'se    the 

(■iilinary    forms    of    circuit-breaker    failed    conspicuously,    due    to    the    contacts 

wi  Iding'  together.  *- 

In  my  experience,  it  is  much  more  difficult  to  break  an  arc  with  a  600-volt 
continuous  current   than   with   the  same  power  at  a  higher 

You  are  at  liberty  to  make  use  of  this  letter  should  you  wish  it. — Yours 
faithfully,  C.  Carew  Gibson. 

The  vast  possibilities  of  the  powder-tilled  cartridge  fuse  will 
lie  interesting  reading  for  many  of  youi  readers.  It  is  gratify- 
ing to  know  that  we  need  not  go  to  Germany  to  find  the  in- 
v<  i 'tor  of  the  best  type  of  cartridge  fuse,  and  still  more 
-iiring  to  realise  that  the  National  Board  of  Underwriters 
•  if  the  United  States  of  America,  have  standardised  on  the 
invention  of  a  British-born  subject. 

In  conclusion,  I  desire  gratefully  to  acknowledge  the  privi- 
lege Mr.  Baynes  gave  me  several  years  ago,  actually  to  witness 
a  series  of  tests  upon  "  rewireable "  fuses,  and  in  particular 
for  testing  one  of  my  company's  standard  "Masta"  fuse-switch 
boxes,  under  identical  conditions.  The  size  selected  by  me 
for  the  purpose  exceeded  by  50  per  cent,  the  largest  "  Zed  " 
type  fuse  made.  The  results,  needless  to  say,  were  that  the 
circuit  was  interrupted  practically  noiselessly,  and  without 
arcing,  and  the  cartridge  when  sawn  in  half  afterwards  by 
Mr.  Baynes's  assistant,  Mr.  Walters,  was,  with  the  exception 
of  the  melted  fuse  wire,  quite  intact.  Needless  to  say.  Mr. 
Baynes,  with  characteristic  promptitude,  at  once  gave  permis- 
sion for  such  apparatus  to  be  used  upon  the  St.  Pancras  sup- 
ply, a  graceful  concession,  having  regard  to  the  fact  that  the 
requisite  provision  for  -ucli  apparatus  had  been  overlooked, 
when  the  local  rules  and  regulations  were  re-printed. 

Herbert  H.   Berrv. 

London.  B.C.,  February  12th.  1917.     . 


WAR     ITEMS. 


The  Kilowatt  Publishing  Co..  Ltd. 

In  amplification  of  the  note  published  in  your  issue  of 
January  12th,  announcing  the  voluntary  liquidation  of  the 
Kilowatt  Publishing  Co.,  Ltd.,  I  -hall  be  glad  if  you  will  allow 
me  to  add  that  the  decision  of  the  directors  to  cease  publish- 
ing "  Electrical  Engineering  "  at  the  end  of  last  year  was 
arrived  at  in  consequence  of  the  depletion  of  the  staff,  and 
that  all  credit'  rs  of  the  company  have  been  paid  in  full. 

Although  other  duties  have  prevented  my  taking  any  active 
part  in  the  publication  of  "Electrical  Engineering"  or  the 
affairs  of  the  Kilowatt  Publishing  Co.  for  some  considerable 
time,  my  name  has  been  so  intimately  connected  with  "  Elec- 
trical Engineering"  during  the  ten  years  of  its  publication 
that  I  should  like  the  above  facts  to  be  made  known  to  your 
readers,  to  avoid  any  wrong  interpretation  being  placed  upon 
the  note  which  you  published. 

F.  Charles  Raphael,  Lt.  R.E.  (T.). 

London,  S.W.,  February  9th,  1917. 


The  Siemens  Shares. — The  Public  Trustee  is  inviting 
tenders,  which  havel  to  be  delivered  by  April  2nd,  for  the 
whole  or  part  of  119,660  shares  of  £5  each,  fully  paid,  in 
Siemens  Bros.  &  Co.,  Ltd.  The  issued  capital  is  120,000 
shares  of  £5  each,  fully  paid.  Particulars  appear  in  our 
advertisement  pages   to-day. 

Report  on  Trade  After  the  War. — Lord  Balfour  of  Bur- 
leigh's  Committee,  set  up  by  the  late  Government  to  advise 
a-  to  the  best  method  of  carrying  out  the  resolutions  of  the 
Economic  Conference  of  the  Allies  at  Paris  and  of  promo; 
British  and  Imperial  trade  after  the  war,  has  completed  its 
report,  which  has  been  sent  to  the  Prime  Minister.  'Un- 
report is  unanimous,  and  the  recommendations  are  said  to  1»- 
very  wide-reaching. — Morning  Post. 

The  Times  on  Wednesday  also  stated  that  the  report  was 
unanimous,  and  that  it  would  be  found  to  "  recommend  the 
adoption  of  Imperial  preference  as  the  foundation  on  which 
should  be  reared  our  world  economic  policy  of  the  future." 
The  Committee  includes  men  of  every  school  of  political  and 
economic  thought. 

Leaving  Certificate. — An  electrical  switchgear  fitter,  em- 
ployed by  a  Rochdale  controlled  linn,  applied  to  the  Rochdale 
Munitions  Tribunal  for  a  leaving  certificate,  on  health 
grounds.  He  produced  two  doctors'  certificates,  and  his 
Trade.  Union  secretary  said  the  man's  breakdown  was  due  to 
the  "  unhealthy  state  of  the  works."  The  firm  wrote  that 
their  works  were  as  healthy  as  any  in  the  district.  The  certi- 
ficate, was  granted. 

To  be  Wound  Up. — The  Board  of  Trade  has  ordered  the 
following  companies  to  be  wound  up  under  the  Trading  with 
the  Enemv  Amendment  Act  :  — 

Brimsdown  Lamp  Works,  Ltd.,  Kingsway  House.  Kings- 
wav.  W.C..  manufacturers  and  dealers  in  electric  lamps  and 
fixtures.  Controller:  H.  J.  Morland.  3.  Frederick's  Place. 
Old  Jewry,  London.  E.C. 

Coal  Distillation  Co.,  Middlesbrough,  manufacturers  of  coke 
ovens  and  by-product  plant.  Controller:  G.  B.  Nancarrow. 
Royal  Exchange,   Middlesbrough. 

Exemption  Applications. — When  an  appeal  was  made  to 
the  Middlesbrough  Tribunal  for  the  exemption  of  the  elec- 
trician at  the  Opera  House,  the  Military  Representative 
remarked  that  the  difficulty  of  finding  a  substitute  was  that 
the  business  was  not  regarded  as  of  national  importance.  He 
was    piven   until   May    1-t. 

At  Southport.  Mr.  A.  S.  Black,  the  borough  electrical 
engineer,  applied  for  the  exemption  ,of  four  men,  who  had 
been  dehadged.  He  said  the  Minister  of  Munitions  said  they 
could  not  be  called  up  until  substitutes  had  been  found,  and 
he  had  written  for  the  latter.  The  Tribunal  refused  the 
appeal,  but  the  men  are  not  to  be  called  up  before  substitutes 
are   found. 

Mr.  Barr.  the  Swansea  borough  electrical  engineer.  _  has 
been  requested  to  arplv  for  the  exemption  of  the  switch- 
board attendant.  The  engineer  stated  that  he  had  lost 
two  of  his  men.  one  of  whom  had  joined  the  Army,  and 
the  other,  refusing  to  do  so,  left  and  rot  a  similar  appoint- 
ment in  an  electrical  works  on  the  East  Coast,  where  he 
obtained  exemption  from  military  service.  What  he  (Mr. 
Barrl  complained  of  was  that  his  men  were  refused  exemp- 
tion at  Swansea,  but  went  elsewhere  and  got  it.  The  works 
could  only  be  carried  on  with  great  difficulty  if  the  present 
attendant  was  called  up. 

Vt  Xorthampton  Tribunal.  "Dr.  Rambaut.  the  medical 
superintendent  of  St.  Andrew's  Hospital  for  Mental  Diseases. 
Northampton,  appealed  for  the  exemption  of  H.  Heritage, 
aged  24  electrician  at  the  branch  hospital  at  Llanfairfechan. 
Dr  Rambaut  said  Heritage  was  quite  a  genius.  He  was  res- 
ponsible for  the  whole  of  the  electric  installation  and  machi- 
nery at  Llanfai-fechan.  His  duties  included  the  working  ot 
the"  turbines  when  the  water  coming  down  from  the  hills 
was  used.  He  was  a  Class  A  man,  but  the  difficulty  ol 
obtaining  labour  was  so  great  that  it  was  practically  impos- 
sible to  find  a  substitute.  The  Tribunal  gave  ex-emphon  to 
March  31st.  with  leave  to  appeal  again,  but  uraed  Dr.  Ram- 
baut to  make  endeavours  in  the  meantime  to  obtain  a  substi- 

UAt  the  West  hiding  Appeals  Tribunal,  at  Dewsbury  last 
week  the  case  of  an  electrical  engineer  and  draughtsman, 
ac-ed  24  who  was  given  conditional  exemption  some  little 
tune  aro.  was  heard!  On  that  occasion  it  transpired  that 
he  had  come  from  a  rood  position  in  Spam  to  do  national 
work  in  Ensland.  but  considered  he  could  be  vastly  more 
Useful  in  such  work  than  in  the  Army.  The  Military  Repre- 
sentative now  wanted  the  case  to  be  reviewed.  The  young 
man  it  was  stated,  had  said  on  the  first  heannc  that  he  had 
a  fixed  engagement  with  the  Yorkshire  Electric  Power  Co., 
and  he  (the  Militarv  Representative)  challenged  that  state- 
ment at  the  time,  and  he  now  had  a  letter  from  the  manager 
of  the  companv  statina  that  the  position  was  only  a  tern- 
porarv  one.  The  appellant,  in  answer  to  a  question  said  he 
adhered  to  bis  statement  that  he  had  a  fixed  posrtion.  He 
denied  that  he  had  been  offered  a  fixed  position  with  another 
firm  and  had  refused  it.  but  said  he  had  been  offered  a  better 
paid  job.  but  his  emnlovers  refused  a  leaving  eertihcate.  sav- 
in- he  was  in  a  certified  occupation.  Tn  answer  to  the  Chair- 
man   the  appellant  said  that  when  he  went  to  the  Yorkshire 
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Electric  Fower  Co..  he  was  told  he  would  he  on  trial  for 
a  month,  and  was  then  to  sign  an  agreement,  and  he  would 
be  subject  to  an  advance  in  six  months.  He  held  that  that 
was  as  fixed  as  any  position  could  be.  The  Chairman  said 
the  vi.w  of  the  Tribunal  was  that  if  a  man  was  employed  in 
a  certifiei  ffl    with   a  firm  which   was  not   Govern- 

ment controlled,  he  could  leave  at  any  time.  The  appellant : 
Do  I  understand  that  if  the  Yorkshire  Electric  Power  Co. 
is  not  a  controlled  firm  I  can  leave  and  take  up  this  other 
job:'  The  Chairman:  Of  course,  we  cannot  advise  you.  The 
appellant  said  he  had  sacrificed  a  lot  of  money  to  come  to 
England,  and  if  he  got  the.  new  job  at  better  pay  than  he 
.  earning  he  would  still  be  £3  a  week  worse  off  than 
he  was  in  Spain.  In  answer  to  the  suggestion  of  the  Military 
Representative  that  the  appellant  had  refused  an  offer  by 
the  Yorkshire  Electric  Power  Co.  of  a  fixed  job,  the.  latter 
said  the  offer  was  for  him  to  sign  a  three  years!  agreement 
at  his  present  salary,  and  he  refused.  The  Chairman  said 
that  was  quite  another  story,  and  he  was  entitled  to  refuse, 
and  if  the  firm  were  not  controlled  the  appellant  could  go 
to  another  engaged  in  work  of  national  importance.  The 
Tribunal  decided  to  confirm  its  previous  decision,  and  the 
conditional   exemption    was  granted. 

Before  the  Chertsey  Rural  Tribunal,  the  Military  Repre- 
sentative asked  for  the  withdrawal  of  a  certificate  of  exemp- 
tion held  by  Mr.  G.  W.  R.  Howard  (37).  of  Pyrford,  inspect- 
ing engineer  to  the  Tudor  Accumulator  Co.  Mr.  Howard,  it 
was  stated,  was  responsible  for  the  proper  maintenance, 
under  contract,  of  the  company's  storage  batteries  at  mili- 
tary camps,  forts,  and  hospitals,  and  in  railway  and  munition 
works  throughout  the  South _  of  England.  The  Tribunal 
respited  the  appeal  for  inquiries. 

An  East  Grinstead  (Sussex)  firm,  appealing  for  their  elec- 
trician, aged  38,  stated  that  the  man  visited  a  large  number 
of  houses  to  keep  the  engines  going  for  electric  light,  pump- 
ing, &c.  He  went  round  to  run  the  engines,  and  had  re- 
lieved about  20  men.  Three  months  were  allowed,  with  no 
new  appeal  without  leave. 

An  appeal  was  made  at  Hereford  by  Mr.  W.  H.  Preeee  (35). 
an  electrician  at  the  municipal  electric  light  works.  Exemp- 
tion was  refused,  but  appellant  is  not  to  be  called  up  until 
an  efficient  substitute  has  been   found. 

At  Clacton-on-Sea,  Mr.  H.  W.  Everitt,  electrical  engineer, 
appealed  for  further  exemption  for  R.  Cook  (28),  for  whom 
he  could  not  find  a  substitute.  The  man  had  the  care  and 
lubrication  of  two  gas  engines  and  a  Diesel  engine,  and 
assisted  with  the  electricity  plant.  The  Tribunal  granted  six 
weeks'  temporary  exemption  to  find  a  substitute. 

Before  the  Redruth  Tribunal,  Mr.  L.  A.  Hards,  manager 
for  the  Cornwall  Electric  Power  Co.,  appealed  for  exemption 
for  eight  men.  and  stated  that  their  pre-war  staff  of  '2'Jo  was 
reduced  to  160.  Three  of  the  men  were  refused  exemption, 
two  were  conditionally  exempted,  two  were  given  six  months 
each,  and  the  other  until  August  1st. 

At  the  Sunderland  Military  Tribunal,  the  Military  Repre- 
sentative applied  for  the  review  of  conditional  exemption 
certificates  granted  to  two  electricians  in  the  employ  of  the 
Corporation.  Mr.  Blaekman,  borough  electrical  engineer, 
said  that  if  the  staff  of  the  generating  department  was  fur- 
ther weakened  there  might  be  the  possibility  that,  through 
the  temporary  failure  of  the  supply  of  current,  thousands  of 
mi n  engaged  on  work  of  supremo  national  importance  might 
be  unable  U>  continue  their  tasks.  The  Tribunal  withdrew 
tin  certificate  of  the  younger  man,  who  had  been  passed  for 
general  service,  and  confirmed  the  exemption  in  the  other 
case. 

Grays  Tribunal  has  granted  temporary  exemption"  until 
Vpril  30th  to  Mr.  C.  Gooden,  engineer  at  the  U.D.C.  elec- 
tricity works. 

At  Winchester,  before  the  Hants  Appeal  Court,  the  Mili- 
tary Representative  appealed  against  conditional  exemption 
allowed  locally  to  an  assistant  meter  tester,  aged  25,  and 
passed  for  general  service,  engaged  at  the  Winchester  Cor- 
poration electricity  works.  The  Military  Representative 
argued  that  the  man  was  not  necessary  for  the  generation  of 
electricity,  and  that  meter  testing  did  not  come  within  the 
category  of  a- certified  occupation.  As  Chairman  of  the  Elec- 
tricity Committee,  the  Mayor  said  the  question  was  not 
whether  the  undertaking  would  suffer,  but  whether  the  public, 
would  suffer.  The  service  was  a  public  one,  and  since  the  war 
the  Committee  had  induced  13  of  the  men  to  join  up.  Two 
men  now  did  the  work  of  four,  and  two  girls  had  been 
instructed  in  the  technical  work  for  12  months,  but  without 
success.  The  conditional  exemption  was  withdrawn,  and  a 
final  two  months  substituted. 

At  Watford,  on  January  31st,  Mr.  A.  W.  Barham,  electrical 
engineer  to  the  U.D.C.  annealed  for  two  employes  who  had 
been  debadged.  L.  Cook  (26).  coal  trimmer,  passed  for  active 
service,  and  H.  Tomkins  (30).  ensaged  in  the  same  work, 
and  who  is  no1""  in  hospital.  Mr.  Barham  said  that  he  could 
not  get  other  men.  The  Tribunal  decided  that  Cook  should 
join  up  on  March  1st,  and  the  other  case  was  respited  for 
a  month.  Mr.  Barham  remarked  that  it  was  possible  that 
the  munition  authorities  would  say  that  Cook  was  not  to 
go  on  the.  date  fixed 

'  At  Weston-super-Mare,  the  Electric  Supply  Co.,  Ltd.,.  ap- 
plied for  conditional  exemption  for  S.  F.  Saunders  (37), 
fitter-driver  at  the  generating  station.  Mr.  G.  Charlton, 
managing  engirieer,  stated  that  the  man  was  indispensable, 
and  although  he  was  a   munition's   volunteer,    a,   Board   of 


Trade  inspector  had  declined  to  remove  him  from  the  works 
were   already    understaffed.     Conditional    exemption 
was  allowed. 

At  Swindon,  an  appeal  was  made  by  the  Swindon  Engineer- 

Eor  Mr.  G.  A.   Smith,   electrical  engineer,   managing 

of  the   company.     Counsel  said  that  Mr.  Smith   had 

I   the  whole  of  his  life's  savings  in  the  concern,  and 

upon  him  very  largely  depended  the  well-being  and  continu- 

ance    of   lie'  business.     They   had    carried   out   sub-contracts 

for  munitions,   mostly  of  an   experimental  character,  and  had 

been   promised  numerous   contracts.     The  amount   of   capital 

involved    was    £10,000,    and    Mr.    Smith    was   a.  specialist   in 

electrical  and   hydraulic  work.     Two   months   were   granted. 

i  lounsel  gave  notice  of  appeal. 

Bath  Tribunal,  with  the  assent  of  the  Military,  granted 
three  months'  exemption  each  to  W.  Hayward  (41).  body 
builder;  T.  T.  Tregaskis  (37),  driver;  and  E.  W.  Perry  (37), 
painter,  appealed  for  by  the  Bath  Electric  Tramways,  Ltd. 


BUSINESS   NOTES. 


Anglo-American  Trade. — Arrangements  have  been  made 

for  establishing  an  American  Chamber  of  Commerce  in  London. 
Particulars  of  membership  may  he  obtained  from  .Mr.  J.  Tuck 
Sherman,  the  secretary,  at  the  temporary  offices.  3.  Lombard 
Street,  E.C. 

Sales  of  Shares. — The  Public  Trustee  is  inviting  tenders 

for   82,406    £1    shares  (10s.  paid")  and   81    £1   paid,  in  the  British 
Railway  Traffic  and  Electric  Co.,  Ltd.,  also  2.250  £1  pref.  and  2,500 
u  1  ordinary  shares  in  the  Yorkshire  Copper  Works,  Ltd. 
Patent  Restoration. — An  order  has  been  made  restoring 

Patent  No.  23,979,  of  1911,  granted  to  Christopher  Harvey  for 
"  Improved  incandescent  electric  lamp  and  holder  therefor." 

Patents    and    Alien    Enemies.— Application    has    been 

made  to  the  Board  of  Trade  by  Messrs.  Fredk.  R.  Butt  &  Co..  Ltd.. 
for  the  avoidance  or  suspension  of  Patent  No.  25,101/12,  granted  to 
Bauer,  for  high-tension  electrometers. 

Bankruptcy    Proceedings.  —  -John    Taylor     Peddie, 

mechanical  engineer.  Exhibition  Buildings.  Aldwych  Site.  Strand. 
London. — The  following  amended  notice  is  substituted  in  the 
London  Gazette  of  February  9th  for  one  that  appeared  there  in 
February,  1916  : — 

To  pay  in  full  forthwith  any  preferential  claims  in  priority  to  other  debts, 
also  all  proper  costs,  charges,  and  expenses,  together  with  the  fees  and  per- 
centages of  and  incident  to  the  bankruptcy  petition  and  this  proposal.  Also  a 
composition  of  5s.  in  the  k  to  all  unsecured  creditors  in  respect  of  debts 
provable  under  the  receiving  order  herein  payable,  as  provided  by  the  scheme, 
such  payment  to  be  guaranteed  to  the  Court's  satisfaction.  (The  whole 
composition  was  paid  down  in  cash  to  the  trustee.)  Four  creditors  have 
released  their  claims  herein.  Mr.  Frederick  Seymour  Salaman,  chartered 
accountant,  1-2,  Bueklersbury,  E.C,  to  be  trustee  hereunder  at  a  remunera- 
tion of  2$  per  cent,  on  the  amount  receivable  l>y  him  under  this  scheme. 
Receiving  order  discharged.    Adjudication  annulled. 

C.  B.  O'Gilvie,  electrical  engineer.  43.  Dudley  Road.  Whalley 
Range. — The  public  examination  of  this  debtor  was  fixed  for 
February  6th.  at  Salford.  The  debtor's  name  was  duly  called,  and 
when  he  did  not  put  in  an  appearance  at  the  end  of  16  minutes, 
the  Official  Receiver  suggested  that  as  the  non-appearance  might 
be  due  tn  the  inclement  weather,  the  examination  should  be 
adjourned.    The  Registrar  assented. 

Catalogues  and  Lists.— "  Cantie"  Switch  Co.,  Ltd., 

67,  Mount  Street.  Nottingham. — Illustrated  descriptive  list  of 
"Cantie"  patent  fuse  gear,  with  prices  and  code-words  of  boards 
for  double  and  triple-pole  circuits.  Id  to  15  amperes  per  way. 

Electrical  Supplies  Co..  233,  Tottenham  Court  Road.  London. 
W.C— Priced  leaflet  of  Hotpoint  El.Radio  heaters. 

Swedish  General  Electric  Co.,  Ltd.,  ."•.  Chancery  Lane. 
London.  W.O.— January  list  of  D.c.-type  "  K  "  motors  and  Century 
single-phase  motors. 

Enterprise    Manufacturing   Co.   (Ashdown    and    Roberts'). 
Gun  Street  Electrical   Works.  Bishopsgate  Street.  London.   E.< '. 
Illustrated  price  circular  of  Beam  convertible  electric  tires,  electric 
irons.  Sec. 

The  Keighley  Gas  and  Oil  Engine  Co..  Ltd..  of  Imperial 
Works,  Keighley,  have  sent  us  a  block  of  date  and  engagement 
slips  for  1917.  The  block  is  mounted  on  a  stout  base  in  the  shape 
of  one  of  their  "Imperial"  engines:  it  is  made  to  stand  on  the 
desk  or  to  hang. 

Dissolutions    and     Liquidations.  —  Mabchdjbhfabmk 

AuGBBURG-NURNBKBG  A.G.— The  Controller,  Mr.  B.  E.  Mayhew. 
Alderman's  House.  Bishopsgate  Street.  EC.  lias  applied  for  his 
release. 

FAZACKBRliBT  &  Co..  plumbers,  electricians.  &c.,  Market  Street, 
Droylsden. — Messrs.  B.  Fazackerley  and  J.  E.  Capper  have  dis- 
solved partnership.  Mr.  Capper  attends  to  debts,  &c,  and  continues 
the  business  under  the  same  name. 

For  Sale. — The  Borough  of  Salford  Electricity  Depart- 
ment has  for  disposal  a  quantity  of  old-pattern  electricity  meters. 
The  Walthamstow  U.D.C.  has  for  disposal  four  Dowson  gas 
generators  and  auxiliaries,  and  one  gas-holder.  Full  particulars 
are  given  in  our  advertisement  pages  to-day. 

Spain.: — A  Barcelona  firm,  according  to  the  British 
Consul  there,  states  that  it  is  almost  impossible  to  obtain  switches; 
and  other  small  electrical  goods. 
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LIGHTING  AND  POWER  NOTES. 


Accrington. — Alderman  Higham  recently  stated  to  the 

T.C.  that  now  they  had  some  spare  plant  at  the  electricity  works 
the  engineer  was  taking  every  opportunity  of  getting  the  plant 
into  as  good  condition  as  possible,  and  steps  were  being  taken  with 
regard  to  the  boring  and  lining  of  three  cylinders,  at  a  est  of 
£  100  each,  and  the  supply  of  one  new  spare  top  cylinder  at  £240. 
The  new  plant,  he  proceeded,  was  working  most  satisfactorily. 

-  Ashtead.— street  Lighting. — The  Leatherhead  Elec- 

tricity  Co..  in  asking  the  Parish  Council  to  pay  the  charges 
due  in  respect  of  public  lighting,  said  it  was  prepared,  when 
the  lighting  restrictions  were  removed,  to  enter  into  a  contract  for 
the  lighting  of  the  parish  for  one  year  at  the  same  charge  as 
previously,  despite  the  advanced  prices  of  labour  and  materials. 
It  was  decided  to  ask  the  company  to  make  a  reduction  on  the 
present  account,  as  the  Council  had  not  the  power  to  enter  into  a 
contract  such  as  suggested, 

Birmingham. — The   report   of    Councillors    Beale    and 

Appleby  on  the  recent  failures  of  the  electricity  supply 
submitted  to  ihe  Lord   Mayor  :  it  is  now  being  considered  by  the 
Electric   Supply  Committee,  and.    together   with   comments,   will 
come  before  the  City  Council  at  its  next  meeting. — Birmingham 
Daily  Post. 

Bradford. — The  Corporation  is  lodging  formal  objections 

,  to  the  Clayton  and  Queensbury  Electric  Lighting  Order  Bill  and 
the  Rawdon  and  Teadou  Electric  Lighting  Order  Bill.  In  the  former 
case,  the  town"  clerk  reports  that  the  Order  will  affect  Bradford 
as  regards  tramways,  gas.  and  water,  as  well  as  possible  extension 
of  boundaries,  and  in  the  latter  case  the  Order  affects  the  city  only 
in  regard  to  possible  boundary  extension.  The  objections  are  lodged 
to  give  the  Corporation  an  opportunity  to  take  future  action  as 
thought  desirable,  and  the  matter  is  left  in  the  hands  of  the  chair- 
men and  deputy-chairmen  of  the  Finance.  Electric.  Gas.  and  Water 
Committees. 

Bradford-on-Avon. — The  B.  of  T.  has  extended  the 
electric  lighting  Order  for  on.-  year. 

Bristol. — Street     Lighting. — As  a   result  of  certain 

experiments,  it  has  been  arranged  to  considerably  increase  the 
street  lighting  in  certain  throughfares  where  the  lighting  is  under 
the  control  of  the  electrical  department. 

Burton-on-Trent. —  Proposed    Plaxt    Extension. — 

The  Electricity  Committee  has  decided  to  approve  a  scheme  of 
extensions  at  the  electricity  works.  Application  is  to  be  made  to 
the  L.G.B.  and  the  Treasury  for  sanction  to  borrow  £25,000  for  the 
plant.  &c,  required.  During  January.  427,803  units  were  sold  for 
lighting,  power,  heating.  &c.  and  50.977  for  traction,  showing  an 
■  increase  of  93.651  units  under  the  former  head,  and  a  decrease  of 
1,096  units  for  traction  as  compared  with  the  corresponding  period 
of  last  year.  Two  motors  for  driving  in  connection  with  the 
supply  of  power  to  the  English  Grains  Co..  Ltd.,  are  to  be 
purchased. 

Derby.— Proposed  Loan.— The  T.C.  has  applied  for 

sanction  to  a  loan  of  £29.500  for  the  extension  of  the  electric 
power  station. 

Gravesend. — The  T.C.  has  decided  to  seal  a  petition 
against  the  West  Kent  Electric  Power  Bill,  it  being  considered  that 
the  district  between  Gravesend  and  Dartford.  covered  by  the  Bill, 
should  be  reserved  for  Gravesend,  and  principally  for  the  purpose 
of  linking  up  with  Dartford.  if  the  scheme  for  doinsr  so  is  ever 
carried  out. 

Liverpool. — Year's  Accounts. — The  electric  supply 
accounts  for  the  year  ended  December  3 1st  last  show  a  total  income 
of  £405.850.  and  a  balance  (gross  profit^  of  £229.788).  Of  this 
amount  interest  absorbed  £68,631,  and  sinking  fund  contributions 
£67,146,  while  £39.168  was  transferred  to  renewals,  and  £65,000 
contributed  to  rate  relief.  The  renewals  fund  now  amounts  to 
£102.778.  some  £36,000  having  been  deducted  during  the  year. 
The  reserve  fund  stands  at  practically  £180,000  while  a  fuel 
guarantee  fund  also  figures  at  £5.388.  Xo  operating  data  is 
published  with  the  accounts. 

At  the  City  Council  meeting,  last  week.  Mr.  E.  Russell-Taylor. 
the  chairman  of  the  Electricity  Committee,  said  that  the  Corpora- 
tion sold,  last  year,  over  60,000,000  units.  In  1912  it  made  a  profit 
of  £51,000;  last  year  it  almost  doubled  the  amount,  and  gave 
£65,000  towards  the  relief  of  the  rates. 

London. — Battersea. — The  Finance  Committee  reports. 
with  reference  to  the  extensions  of  mains,  ke.,  in  the  Nine  Elms  dis- 
trict, that  it  has  only  been  found  necessary  to  apply,  at  present,  for 

sanction  to  a  loan  of  £1,000  (instead  of  64,3 towards  the  cost 

of  the  work  in  question. 

Horley. — Year's  Working.— The  accounts  of  the  elec- 
tricity department  to  March  last,  just  issued,  show  an  income  of 
£3,901,  and  an  •  spc  nditure  of  £  t.51-4  n  the  year  being 

£612.  as  compared  with  a  deficit  in  1915  of  £3"1.  The  capital 
expenditure  was  £28,446,  and  the  loans  outstanding  are  £20300. 

Preston. — Mr.  J.  F.  Simpson,  the  borough  electrical 
engineer  and  tramways  manager,  has  submitted  to  the  Corporation 
Tramways  Committee  a  report  upon  the  supply  of  electricity  for 
power  purposes.  At  present  the  provision  of  electricity  in  the 
town  and  district,  for  both  lighting  and  power,  is  controlled  by  the 
Xational  Electric  Supply  Co.,  Ltd.     It  is  pointed  out  in  the  report 


that  the  existing  company  produce  a  comparatively  small  amount 
of  energy  for  power  purposes,  and  that  as  a  scheme  to  deal  with 
the  question  on  a  sufficiently  broad  basis  would  involve  the  erection 
ofanewpowerstation.it  is  hardly  to  be  expected  that  the  com- 
pany would  sink  the  necessary  capital,  in  view  of  the  fact  that  its 
powers  lapse  in  17  years.  A  case  is  made  out  for  the  equipment  of 
Preston  with  a  plant  in  readiness  to  meet  the  growing  industrial 
demand  and  the  expected  expansion  of  trade  on  the  COnclusi 
the  war,  and  it  is  suggested  that  the  I  ,i  i  ideal 

or  a  new  generating  Station. 

Queenstown. — It  is  understood  that  there  will  be  a  con- 
siderable extension  of  electric  lighting  in  connection  with  the 
new  shipbuilding  yard  which  is  to  be  established  :  it  is  said  that 
the  scheme  will  also  include  the  Rushbrooke  Docks. 

Sheffield. — An  application  from  the   Electrical   Trades 

Union  for  increased  pay  up  to  49s.  per  week  for  wiremen,  cable 
jointers,  and  skilled  electrical  workmen  has  been  acceded  to.  The 
preparation  of  plans  and  specifications  for  the  buildings  and  equip- 
ment of  the  new  power  house  at  Blackburn  Meadows  is  to  be  proceeded 
with  :  one  10i-in.  lathe  and  one  screwing  maching  for  the  fitters' 
shop  at  the  Neepsend  power  station  are  to  be  purchased  at  a  price 
not  to  exceed  £237. 

Southwick. — The'  I'.D.C.  has  decided  to  raise  no  objection 

•  to  electricity  for  power  being  supplied   by  Brighton  T.C.  to  a  local 
firm,  provided  the  Council's  rights  are  properly  safeguarded. 

St.   Helens. — The  Electricity  Committee  has  been  con- 
sidering the  question  of   supplying  eleetricity  to  the   pr. ■■■ 
electrolytic    works    which    the    United    Alkali   Co.    contemplates 
erecting  ;  provisional  terms   have   been  arranged,  and   it   is  hoped 
the  new  works  will  be  secured  for  the  borough. 

Stockport. — Year's  Working. — The  accounts  of  the 
Corporation  electricity  undertaking  for  the  year  ending  March  31st 
last  show  that  over  1 5  million  units  were  sold,  and  some  17  J  million 
generated,  the  total  plant  capacity  being  11.000  KW.  The  total 
revenue  for  the  year  was  £50.010.  of  which  £30,000  was  derived 
from  power  supply:  the  gross  profit  was  £18,576,  and.  after 
meeting  interest  and  loan  charges,  an  expenditure  of  £3,41 
works  of  a  capital  nature,  and  transferring  £1.028  to  reserve,  a 
balance  of  £3,000  remained  (which  is  scheduled  as  available  for 
rate  relief).  The  electricity  reserve  fund  only  amounts  to  £1,859, 
but  some  £6.977  has  been  spent  out  of  revenue  on  capital  account. 

Extensions  Held  ip. — At  the  last  meeting  of  the  Council 
attention  was  directed  to  a  decision  of  the  Government  not  to 
grant  any  facilities  for  the  manufacture  and  installation  of 
additional  plant  required  by  the  electricity  department.  It  was 
asserted  that  the  plant  was  at  present  working  at  the  top  of  its 
capacity,  and  it  would  be  a  serious  matter  for  factories,  the  tram- 
ways, and  the  town  generally  if  there  was  a  breakdown.  The 
chairman  of  the  Electricity  Committee  said  they  intended  to  press 
for  facilities  for  providing  the  plant. 

Stretford. — Application  for  badges  has  been  made  for  four 

employes  at  the  electricity  works,  but  the  Ministry  of  Munitions 
informed  the  U.D.C.  that  it  was  unable  to  issue  the  necessary 
badges. 

Swindon. — Plant  Extensions. — The  T.C.  has  decided 

to  lay  down  additional  plant  to  enable  current  to  be  supplied  to  a 
new  factory  in  the  town.     The  estimated  cost  is  £ 

Torquay. — The  T.C.  has  decided  to  accept  the  offer  of 
the  Tramway  Co.  to  pay  £250  towards  the  extra  cost  of  coal  for 
the  period  from  August  1st.  1915.  to  July  31st.  1916,  and  10  per 
cent,  per  unit  additional  on  the  rates  for  current  set  forth  in  t  he- 
agreement  from  July  31st  next.  The  company  had  declined  to  pay 
an  extra  \d.  per  unit  as  from  August  1st.  1915. 

United    States. — Returns   published   in   the    E 

d  show  that  the  central  station  output  in  1916  amounted  to 
23,300  million  KW. -hours,  an  increase  of  23  per  cent,  over  1915, 
and  the  revenue  from  this  source  was  417  million  dollars,  an  in- 
crease of  15  per  cent.  The  total  income  of  "service  companies" 
was  not  less  than  1.750  million  dollars,  and.  with  the  revenue  of 
manufacturing  and  other  electrical  companies  together,  made  a 
total  estimated  at  2,500  millions.  Income  for  electric  traction 
service  is  estimated  at  750  millions. 

The  Central  Stations  placed  orders  for  2,0 1  CW.  of   steam 

turbines  and  100,000  kw.  of  water  turbine  plant. 

In  connection  with  the  agitation  for  an  increased  diversion  of 
water  from  Xiagara.  it  is  stated  that  plans  and  specifications  have  been 
prepared  by  the  Niagara  Falls  Power  Co.  for  modernising  its  plant. 
at  a-cost  of  $11,000,000,  which  will  enable  the  company  to  develop 

180, I  up.,  instead   of   90.0011   h.p.   as   at    present  '  Additional 

transmissions  will  In-  constructed  to  Buffalo  and  into  Central  New 
York  and  Pennsylvania. 

Warminster. — The  l'».   of  T.  has  extended  the  electric 

lighting  Order  for  one  year. 

Worcester    Park. — Proposed    E.L. — From    con 
once  i'  Pat  ;-!i  < kjuncil,  it  appei 

that  both  the  South  U  !  !  : 

Co.  and  the  Wimbledon  T.C.  are  anxious  to  supply  electricity  to  the. 
district.  Wimbledon  Corporation,  however,  only  proposed  to 
supply  a  part  of  the  parish,  whereas  the  South  Metropolitan  Co. 
would  supply  the  whole  of  the  parish.  It  was  resolved  by  tin- 
Council  to  agree  with  the  decision  of  the  R.l'.C.  which  was  bo  sup- 
port the  application  of  the  -  opolitan  Co.,  provided  that 
Ctory  guarantees  were  given  in  the  Act  that  the  price  to 
consumers  should   not                          r  unit. 
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TRAMWAY  and  RAILWAY  NOTES. 

Bacup. — The  Mayor  reported  to  the  Town  Council  on 

the  recent  arbitration  proceedings  with  Rawtenstall  re  fares,  and 
Councillor  Lord  said  that  although  Bacup  had  proved  its  case,  it 
had  to  pay  half  the  costs  of  the  award.  The  only  satisfaction  it 
had  was  that  a  lot  of  money  had  been  thrown  away,  and  no  one 
was  any  better  for  it,  except  the  arbitrator. 

Brighton.— Electric  Vehicle. — The  Corporation,  on 
the  recommendation  of  the  Works  Committee,  has  decided  to  pur- 
chase a  3i-ton  electric  battery  vehicle  and  a  5-ton  steam  vehicle, 
each  to  have  interchangeable  bodies,  to  be  used  for  watering  and 
general  haulage.  The  Committee  estimates  that  these  two  vehicles 
will  do  the  work  of  six  horsed  vehicles.  The  present  cost  for  horse 
and  driver  is  1  Is.  i  id.  per  day.  The  estimated  cost,  including-  interest, 
depreciation,  maintenance  and  wages,  &o.,  is,  for  the  steam  vehicle. 
23s.  8d.  per  day  ;  for  the  electric  vehicle,  27s.  7d.  per  day. 

Bradford. — Mr.   Oreenside,  of   the    Labour    Regulation 

Department,  has  made  his  award  in  the  dispute  between  the  tram- 
\v;n  department  and  its  engineering  employes.  In  sending  a  copy 
of  "  the  award  to  the  Amalgamated  Society  of  Engineers,  Mr. 
Greenside  stated  that  the  action  of  the  engineers  in  refusing  to 
work  overtime  pending  a  settlement  was  not  only  illegal  but 
unjustifiable  in  the  national  interests,  and  if  the  offer  of  arbitration 
had  been  accepted  by  them  when  made,  the  dispute  could  have 
been  settled  long  ago. 

Burnley. — Strong  criticism  was  made  at  a  meeting  of  the 
Council  on  the  suspension  of  the  late  cars,  but  an  amendment  in 
favour  of  reconsideration  was  defeated. 

A  Sub-Committee  of  the  Tramways  Committee  has  been  asked 
to  report  on  the  heavy  increase  in  working  expenses  and  the 
decrease  in  traffic  receipts  since  the  suspension  of  the  late  cars. 

Continental. — Russia. — On    December    17th    (M.S.)    a 

meeting  of  the  Committee  on  New  Railways  was  held  to  consider 
the  question  of  constructing-  the  Neva  suburban  tramways  for 
Petrograd  from  the  town  boundaries  to  Voznesensk,  a  length  of 
about  20  versts.  Besides  groups  of  contractors,  the  Petrograd  dis- 
trict and  Government  zemstvos  asked  for  the  concession  with 
a  limitation  of  the  tramways  to  the  village  of  TJst-Izhor.  The  new 
Railways  Committee,  recognising  the  preferential  claims  generally 
of  local'  public  bodies,  decided  in  favour  of  granting  the  right  to 
construct  the  suburban  tramways  to  the  District  Councils,  giving 
preference  again  to  the  Council  of  the  district  most  closely  inter- 
ested. For  the  purpose  of  the  construction  of  the  tramways  as  soon  as 
possible,  the  Committee  fixed  the  time  to  start  work  not  later  than 
May  1st  (O.S.),  1917,  and  the  date  of  completion  to  be  not  later 
than  January  1st  (O.S.).  1919. 

Darwen. — Fare  Increase. — The  T.C.  has  decided  upon 

an  increase  in  the  fares  on  the  Corporation  tramways  :  otherwise 
the  tramways  would  have  to  make  a  further  call  upon  the  rates. 

Doncaster. — The  T.C  has  referred  back  to  the  Tramways 

Co nth-r    for   reconsideration  a   proposal  to  construct  a.  double 

tramway  line  from  St.  Sepulchre  Gate  to  Baxter  Gate. 

Dudley. — Tramway   Accidents. — On  Wednesday,   last 

week,  au  adjourned  inquest  was  held  into  the  circumstances 
respecting  the  overturning  of  a  car  in  Tipton  Road  on  January  4th. 
by  which  the  conductress.  Annie  Payne,  was  killed,  and  2ti  persons 
were  injured.  The  jury  found  that  the  accident  was  caused  by  the 
carelessness  of  the  conductress  in  releasing  the  brake  without  con- 
vincing herself  that  she  had  received  the  proper  signal  to  do  so. 
They  also  expressed  the  opinion  that  the  Tramway  Co.  was 
to  blame  for  not  having  made  some  arrangement  that  would  have 
prevented  the  accident. 

On  the  same  day  two  cars  came  into  collision  in  a  fog  on  the 
single  line  on  the  Dudley  and  Stourbridge  route  at  Scotts  Green, 
and  a  motormau.  John  Mogan,  was  killed.  At  the  inquest  it  was 
stated  that  Morgan  was  responsible  for  the  accident  in  leaving  the 
loop,  contrary  to  the  regulations,  which  were  to  wait  in  the  loop 
until  the  Stourbridge  car  had  passed  :  also,  that  the  conductresses 
should  have  acted  as  pilots.  A  verdict  of  "  Accidental  death  "  was 
returned. 

Glasgow. — Finance. — It  is  recommended  that  the  whole 

t  lamway  debt  be  wiped  off,  and  that  no  further  sinking  fund  . 
be  provided  except  for  further  borrowings,  and  that  there  shall 
be  a  cancellation  of  all  borrowing  powers  except  for  future  exten- 
sions and  additions  to  plant.  In  the  course  of  a  report  by  Mr. 
Jame«  Dalrymple,  the  general  manager,  it  was  stated  that  as  the 
total  amount  of  the  accumulations  of  revenue  invested  with  the 
Common  Good  now  exceeded  the  amount  of  capital  indebtedness,  it 
was  proposed  to  transfer  from  the  depreciation  and  permanent  way 
renewals  fund  to  the  sinking  fund  such  a  sum  as  would  make  the 
sinking  fund  equal  to  the  capital  expenditure.  The  total  amount 
of  capital  expenditure  was  £3,835,15ti.  The  net  amount  owing  to 
the  Common  Good  was  £2,328,889.  The  proposal  was  that  this 
sum  should  be  taken  out  of  the  depreciation  and  permanent  way 
renewals  investment  account.  The  total  sinking  fund  already 
applied  in  reduction  of  debt  was  £1,506.267,  which,  added  to  the 
£2.328,889.  would  make  the  total  sinking  fund  £3.835,156.  being 
the  exact  amouut  of  the  capital  expenditure.  The  effect  of  this 
arrangement  would  be  that  the  sinking  fund  would  equal  the 
capital  expenditure,  or.  in  other  words,  the  whole  of  the  debt  would 
be  wiped  out.  and  there  would  remain  a  balance  of  £119,055  at  the 
credit  of  depreciation  and  permanent  way  renewals  fund. 


Mr.  Dalrymple  pointed  out  that  he  thought  it  wise  to  add 
to  this  sum  annually  out  of  revenue.  He  suggested  that  the 
following  sums  might  be  set  aside  out  of  revenue  to  meet  expendi- 
ture in  renewals  :— Permanent  way.  £39,600  (£200  per  mile  of 
single  track)  ;  power  station  and  sub-station  plant.  £13,827  (3  per 
cent.l :  cars  and  electrical  equipment  of  cars.  £  16. 755  ( 3  percent.); 
other  rolling  stock,  £2,790  (15  per  cent.)  ;  and  Clydebank  bridges. 
£550  (5  per  cent.) — a  total  of  £  73,522. 

Halifax. — Proposed    Fare    Increase. — At    the    last 

meeting  of  the  Council,  the  proposal  of  the  Tramway' Committee 
to  increase  the  tramway  fares  by  50  per  cent,  was  defeated  by  a 
large  majority.  Many  meetings  of  protest  had  been  held  by 
business  men  as  well  as  the  workers'  organisation.  No  arrange- 
ment has  been  come  to  with  adjacent  towns  whose  systems  join 
up.  and  until  such  arrangement  is  made,  nothing  further  can  be 
done. 

L.  &  Y.  Railway    Electric    Services.— In    the    annual 

report  of  the  directors  of  the  Lancashire  and  Yorkshire  Railway, 
it  was  stated  that  the  electric  train  service  on  the  Manchester  and 
Bury  line,  which  commenced  running  on  April  17th  last,  had  given 
every  satisfaction,  and  that  the  change  from  steam  to  electric 
traction  had  been  greatly  appreciated  by  the  public. 

Liverpool. — Year's  Working. — At  the  meeting  of  the 
City  Council,  last  week.  Mr.  E.  Russell-Taylor  said  that  last  year 
they  made  a  greater  profit  on  the  tramways  than  prior  to  the  war. 
notwithstanding  that  their  expenditure  had  increased  by  £147,000, 
of  which  £50,000  represented  increased  wages  and  bonuses  to  the 
employes.  They  carried  157,636,595  passengers.  13.500- more  than 
in  the  record  year  of  1913,  including  4|  million  soldiers  and 
sailors  carried  free  of  charge.  Of  their  2,700  employes,  1,900  had 
joined  the  Forces,  and  100  had  been  killed. 

London. — It  is  stated  that  every  endeavour  is  being  made 

to  commence  the  through  "Bakerloo"  tube  service  between  the 
Elephant  and  Castle  and  Watford  on  March  1st.  and  to  this  end 
the  Central  London  and  Piccadilly  Companies  are  lending  cars 
owing  to  the  present  shortage.  The  Ealing  extension  of  the 
Central  London  line  has  been  completed  for  steam  trains,  but 
shortage  of  equipment  prevents  its  electrification. 

Manchester.  —  Traffic    Congestion    Report. —  The 

report  of  the  Select  Committee  of  the  Corporation  appointed  to 
deal  with  the  problem  of  traffic  congestion  in  the  city  deals  exclu- 
sively with  the  problems  of  tramway  transportation,  and  a  sweeping 
scheme  of  reform  is  suggested.  The  report  suggests  the  use  of  a 
portion  of  the  old  infirmary  site,  in  Piccadilly,  as  a  tram  terminus, 
the  erection  of  general  tramway  offices  on  another  portion,  and  the 
acquisition  of  the  whole  of  the  open  spaces  and  squares  in  the  city 
for  tramway  terminals.  The  construction  of  six  great  arteries  and 
the  cutting  of  new  streets  is  also  recommended,  as  well  as  that 
there  should  be  a  limitation  of  tramway  traffic  within  a  certain 
prescribed  area  in  the  centre  of  the  city. 

Preston. — Year's  Working. — The  annual  report  of  the 

Corporation  tramways  department  shows  that  the  total  revenue 
amounted  to  CM. 332.  or  an  increase  over  the  previous  12  months  of 
63,557,  the  passengers  having  increased  from  10,761,381  to 
11,631,232.  The  working  expenses  and  war  service  allowance 
amounted  to  £31,201.  The  gross  profit  was  £20,130,  and  after 
deducting  financial  charges  there  was  a  balance  to  be  carried 
forward  of  £3,697.  The  reserve  fund  had  been  increased  to 
£47,309. 

Rotherham. — Purchase    of    Cars. — The    Tramways 

Committee  proposes  to  purchase  10  second-hand  cars  to  relieve  the 
present  pressure  on  all  routes. 

Salford.— Fare    Increase. — The   T.C.    has   decided  to 

increase  the  fares  on  the  Corporation  tramways,  which  are  now 
paying  £32,032  per  year  in  increased  wages,  war  bonuses,  and 
allowances  to  dependents  of  employes  on  active  service,  and,  in 
addition,  meeting  many  other  higher  charges. 

Sheffield.— Purchase    of    Cars,    &c— Owing  to  the 

curtailment  of  the  railway  services,  there  is  need  for  additional 
cars  on  the  Sheffield  and  Rotherham  through  service  at  certain 
periods  of  the  day  ;  a  meeting  is  to  lie  arranged  with  the  Rothei- 
liam  Tramways  Committee  on  the  question  of  a  more  frequent 
service.  In  view  of  the  fact  that  the  Ministry  of  Munitions  has 
not  granted  a  permit  for  the  purchase  of  25  new  tramcajs,  the 
otter  of  the  L.C.C.  to  sell  HI  four-wheel  double-deck  cars  is  to  be 
accepted.  The  Tramways  Committee  has  confirmed  the  action  of 
the  city  surveyor  in  purchasing  75  tons  of  rails  from  the  Brighton 
Corporation.  The  cost  of  constructing  car  top  covers  required  for 
the  converted  single-decked  cars,  the  construction  of  which  is  being 
continued  in  the  department  workshops,  is  to  be  met  out  of 
revenue. 

Stockton-on-Tees.— Proposed  Tramway  Puhchase.— 

The  T.C.  has  decided  to  discuss  at  a  special  meeting  the  question 
for  purchasing  the  tramway  undertaking  in  conjunction  with  the 
Thornaby  and  Middlesbrough  Corporations. 

Stretford. — The  B.  of  T.  has  extended  for  a  further  year 
the  time  in  respect  of  the  tramways  and  works  referred  to  in 
Sec.  31  of  the  Manchester  Corporation  Act.  1911.  excepting  a  por- 
tion of  tramway  in  the  U.D.C.  of  Cheadle  and  Gatley  authorised  by 
the  Manchester  Southern  Tramways  Act,  1903.  The  U.D.C.  has 
decided  to  oppose  the  renewed  application  to  the  Light  Railway 
Commissioners  by  the  promoters  of  the  Lostock  Light  Railways 
Order. 
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U.S.A. — The  Illinois  Central  Railway  lias  submitted  to 
the  Chicago  Railway  Terminal  Commission  a  comprehensive  plan 
for  reconstructing  the  lake  front  passenger  terminal,  and  including 
the  electrification  of  its  suburban  passenger  service  within  five 
years. 

The  Traction  and  Subway  Commission  has  made  public  a  portion 
of  its  report  on  the  improvement  of  transportation    in    the  city. 

which  will  involve  an  estimated  cost    of  $260,000, tor  which 

58  miles  of  subway  and  .">2.i  miles  of  surface  lines  can  In- built 
(single-track  mileage  being  reckoned). 

Walsall. — With  a  view  to  urgent  repairs  being  carried 
out  at  the  generating  station,  the  tramway  service  was  shut  down 
on  three  days  between  9  a.m.  and  8  p.m.  The  increased  price  to 
be  paid  for  energy  will  involve  an  additional  expenditure  by  the 
tramway  department  of  about  £1,000  per  annum. 

Wolverhampton. — In  order  to  resume  the  'bus  service  to 

Penn.  it  is  proposed  to  purchase  two  Tillinjr-Stevens  petrol-electric 
chassis  and  suitable  bodies,  at  an  estimated  cost  of  £1,016" each, 
also  a  second-hand  Albion  'bus. 


Hammersmith.— February  28th.     B.C.     Electricity  ■•■ 
12  months.     See  "  Offieial  Notices"  to-day. 

Metropolitan  Water  Board. — March  Bth.  Twelve  months' 
supply  of  electric  lamps.   Chief  Engineer,  Savoy  Court.  Strand.  W.C. 

Londonderry. — March  17th.    Corporation.    Engine-room 

stores,  carbons,  electricity  meters,  cables.  &c,  for  the  Electricity 
Department.     Town  Clerk. 

Macclesfield.— March   14th.    Cheshire  County  Asylum. 

Electrical   good*  for  one  year.     Mr.  W.  (J.  F.  Tingay,  Clerk  to  the 

Asylum,  Parkside. 

Manchester. — March  7th.  Electricity  Committee.  Coal- 
conveying  plant  and  suction  ash  plant.  See  '"Official  Notices" 
February  9th. 

Spain. — Tenders  have  lately  been  invited  by  the  muni- 
cipal authorities  of  Finisterre  (Province  of  Corona)  tor  the  con- 
cession for  the  electric  lighting  of  the  town  during  a  period  of 

six  years. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Department  in  London. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Brazil. — A  wireless  station  has  been  discovered  five  miles 
from  Rio  de  Janeiro,  at  Nictheroy.  It  is  stated  that  it  was 
established  to  communicate  with  the  German  ship-  detained  in  the 
harbour. 

Spain. — A  decree  has  been  issued  placing  all  wireless 
telegraph  stations  in  Spain  under  official  supervision,  and  henceforth 
they  will  be  worked  under  State  control. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare.— March  7th.  Powell-Duffryn  Steam  Coal  Co. 
Electrical  goods  for  12  months.  Stores  Manager,  Aberaman  office*. 
Aberdare. 

Australia. — Sydney. — March  5th.    Council.   One  7..".<mi- 

K.v.a.  turbo-alternator.     See  "  Official  Notices"  January  5th. 

Adelaide.  March  28th.  P.M-G.'s  Department.  Telephones, 
telephone  parts,  line  and  battery  material.  &c.  Schedules  114  to  158. 
See    "Official  Notices  "  February  2nd. 

MELBOURNE. — March  21st.  Victorian  Railways.  200  half-watt 
lamps  and  100  lanterns  :  also  100  contact  couplings.*  April  4th. 
germinal  blocks  (complete)  for  electrical  connections. — Australian 
Mining  Standard. 

March  7th.  Council.  1.048  electricity  recording  meter-.  See 
'Official  Notices"  February  9th. 

Brisbane. — March  28th.  P.M.C's  Department.  Cable  (switch- 
board), Schedule  394. 

Argentina.  —  Buenos   Aires.  —  March  30th.   'Electric 

carbons  during  1917,  for  the  municipality.  Local  representation. 
Conditions  from  Oficina  de  Licitaeiones.  Intendencia  Municipal  de 
la  Capital.  Avenida  de  JIayo  525.  Buenos  Aires.     JJ.  of  T.  Journal. 


Barrow. — March  5th.     Corporation. 

for  12  months.     Borough  Electrical  Engineer. 


Eibctncal 


Bolton. — March  7th.    Electricity  Committee.     Materials 

See  "  I  ifficial  Notices  "  to-day. 

Canada. — March  28th.  Toronto  Electric  Comnns.-ii.iiir>. 
Synchronous  condensers,  5.000.  7.500  or  10,001!  k.v.a.  capacity. 
See  "  <  ifficial  Notices  "  February  9th. 

Grenada. — March  31st.     The  time  for  tendering  for  the 

Government  electric  light  and  power  concession,  already  announced, 
has  been  extended  to  .March  31st. 

Harrogate.  —  March     5th.      Corporation.      By-product 

steam  boiler  plant.     See  "Offieial  Notices"  February  2nd. 

Kilmallock. — March  5th.  Kilmallock  (Co.  Limerkk) 
E.L.  &  P.  Co..  Ltd.  Hydraulic  turbine,  dynamo  and  motor  booster, 
battery,  switchboard.     See  "  Offieial  Notices'"  to-day. 

London. —  Behmondsey.  —  February   22nd,     T,.  of  6. 

Electric  lamps.     Mr.  E.  Pitts  Fenton.  Clerk.  283,  Tooley  Street.  S.E. 


CLOSED. 

Basingstoke. — In  consequence  of  the  enormous  increase 

in  the  cost  of  crude  oil  for  the  Diesel  engines  at  the  electric 
generating  station,  the  Council  has  accepted  the  tender  of  Messrs. 
Cole.  Marchent  &  Morley,  at  £450,  for  converting  the  three  engines 
so  that  tar-oil  may  be  used.  The  difference  in  the  present  prices 
of  the  two  oils  is  about  <4  per  ton',  which  on  a  year's  consumption 
is  estimated  to  effect  a  saving  of  from  £400  to  £460.  after  paying 
the  cost  of  converting  the  engines.  A  tender  for  200  tons  of  tar- 
oil,  at  not  exceeding  yOs.  per  ton,  has  been  accepted. 

Bridlington.  —  T-(  '■      200   tons    of    Pope   &   Pearson's 

washed  small  coal  from  the  Normanton  Pit,  for  the  electricity 
works  :  Provincial  Coal  Supply  Co..  Ltd..  £1  Is.  per  ton. 

Glasgow.  —  T.C.     Electric   lighting  of   two    shops    in 

Gallowgate:  Messrs.  Smith  &  Stevenson.  £41.  Cable  for  the 
Tramways  Committee  :  Liverpool  Electric  Cable  Co. 

Sheffield. — Corporation.     Accepted  tenders  : — 

Electric  Construction  Co.,  Ltd.— Direct-current  traction  switchboard, 
converter,  and  feeder  panels,  for  Xewhall  Road  sub-station. 

A.  Revrolle  &  Co..  Ltd.— H.T.,  8,000-volt  loose  sub-station  switchgear. 

H.  C.  Hornbuekle.— Erection  of  substation,  Newhall  Road. 

Mortimore,  Lyon  .v  Co.— Generating  set  and  condenser  tor  charging 
electric  vehicles,  tsio. 

Sunderland. — T.C.     Tenders  accepted  : — 

Babcock  &  Wilcox.  Ltd.— Boiler  stanchion. 
British  Mannesmann  Tube  Co..  Ltd.— Boiler  tubes. 
Ferranti,  Ltd.—  E.H.T.  switchgear. 
Thos.  Ness,  Ltd. — Pitch  and  creosote  oil. 

Wolverhampton. — Corporation  Electricity  Committee  : — 

Revrolle  &  Co.— Two  switch  panels,  with  instruments,  transformers,  *'.. 
£670. 

Staveley  Iron  Co.— Large  c.i.  pipes.  £750. 


FORTHCOMING     EVENTS. 


Institution  of  Mechanical  Engineers.— Friday.  February  loth.  At  6  p.m. 
At  the  Institution  of  Civil  engineers.  Great  George  Street.  B.W.  Annual 
general  meeting.  Paper  on  "  Alternating  Stress  Experiment.-.  '  by  Mr.  W. 
Mason. 
Greenock  Electrical  Society.— Saturday,  February  17th.  Visit  to  Delling- 
burn  power  station.    (Members  to  meet  at  2.30  p.m.) 

Thursday.  February  22nd.    At  7.4.J  p.m.    At  22  West  Stewari 
on  •■  Electricity  Supply  Costs.."  by  Mr.  F.  H.  Whysall. 

Association  of   Mining   Electrical   Engineers.— Saturday.  February  17th. 
At  4.30  p.m.    At  the  Roval  Technical  College,  Glasgow.     Paper  on  "  Elec- 
onverters,"  by  Mr.  C.  S.  Buvers. 
Saturday,  February  17th.    At  3  30  p.m.    At  the  Midland  Hotel.  Mans- 
field.   Paper  on  "The  Steam  Turbine  and  its  Industrial  Application,"  by 
Mr.  P.  J.  Plevin. 
Illuminating  Engineering  Society.— Tuesday,  February  2utb.   At  6 p.m.  At 
the  Royal  Society  of  Arts,  John  Street,  Adelphi,  W.C.     Paper  on  "The 
on  the  Eye   of  Varying  Degrees  of   Brightness   and  Contrast,"   by 
Dr.  James  Kerr. 
Institution  of  Civil  Engineers.— Tuesday.  February  20th.    At  T..S0  p.m.    At 
Great  George  Street.  S.VV".     Paper  on   "  The  Commercial  Metering  of  Air, 
Gas  and  Steam."  by  Mr.  J.  L.  Hodgson. 
Institution  of  Electrical  Engineers.— Wednesday.  February  21st.    At  7  p.m. 
At  the  University.  Edmund  Street.     Discussion  on  "  Fuel  Economy." 

(Scottish  Local  Section1  Friday.  February  16th.  At  7.30  p.m.  At 
207,  Bath  Street.  Glasgow.  Eighth  Kelvin  Lecture,  "Some  Aspects  of 
Lord  Kelvin's  Life  and  Work,'    by  Dr.  A.  Russell. 

(Yorkshire  Local  Section'.— Wednesday,  February  21st.  At  7  p.m. 
At  the  Philosophical  Hall.  Leeds.  Paper  on  "Some  Points  in  connection 
with  Engineer-in  -  "   bj  Mr.  J.  Shepherd. 
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ELECTRICAL     DEVELOPMENTS     AT 
PERTH,     W.A. 


RECENT  issues  of  the  West  Australian  contained  a  lengthy  descrip- 
tion of  the  new  East  Perth  power  station  and  k.h.t.  electrical 
distribution  system,  which,  as  mentioned  in  our  issue  of  Jan.  26th, 
has  beep  partly  brought  into  use.  A-  our  readers  are  aware,  the 
scheme  has  been  carried  out  by  the  W.A.  Government,  which  has 
entered  into  various  agreements,  and  notably  with  the  Perth  and 
Fremantle  authorities  for  the  supply  of  energy  at  cheap 

The  power  station,  which  is  situated  on  the  banks  of  the  Swan 
River,  was  commenced  in  .Tune.  1H14.  and  placed  in  partial 
operation  on  December  3rd  last,  the  constructional  work  having 
been  seriously  delayed  owing  to  shipping;  difficulties.  When 
completed  the  plant  will  have  a  capacity  of  12,000  k\\\.  but 
space  will  be  available  for  another  4,000-KW.  unit,  which  it  is 
expected  will  meet  all  requirements  for  some  years,  including 
suburban  railway  electrification. 

The  buildings  are  of  steel  and  concrete,  standing  on  a  concrete 
raft  foundation  supported  by  piles.  The  coal  is  brought  in  by 
railway,  automatically  weighed  and  elevated,  and  conveyed  to 
300-ton  bunkers  over  the  boilers:  the  ashes  are  discharged  by  a 
suction-ash  plant.  Sis  marine-type  Babcock  boilers,  with 
economisers.  superheaters,  ami  chain-grate  stokers,  are  installed  : 
the  boilers  supply  steam  at  210  lb.  per  sq.-in.  pressure,  super- 
heated to  600"  F..  and  each  has  a  normal  rating  of  20,000  lb.  steam 
an  hour. 

Each  turbine  is  suppl'el  with  steam  from  a  plant  unit  consist- 
ing of  two  boilers,  two  economisers.  with  an  induced  draught  plant, 
chimney,  and  feed  pump.  Each  turbine  imit  consists  of  a 
4,000-KW.  set. 'supplying  40-cycle,  three-phase  energy  at  6,000 volts 
pressure  and  running  at  a  speed  of  2. 400  r.p.m.  :  all  the  turbine 
auxiliaries  are  operated  from  a  transformer,  supplied  direct  from 
the  alternator,  thus  ensuring  their  operation  should  the  machine 
oil  switch  trip.  An  alternative  interlocked  supply  is  also  provided 
from  the  main  bus-bars. 

Two  motor-generators  and  two  batteries  supply  energy  for 
the  electrical  control  of  the  switchgear  and  for  lighting.  The 
surface  condensers  are  supplied  with  river  water  by  vertical -type 
circulating  pumps  :  the  air  pumps  are  of  the  three-throw  type 
driven  by  geared  induction  motors. 

The  generators  are  equipped  with'  forced  ventilation,  through 
cloth  filters,  the  air  being  discharged  outside  the  budding.  The 
oil  switchgear  is  installed  in  a  special  switch-room,  and  is  of  cubicle 
construction;  Men-Price  balanced  protective  gear  is  fitted  to  the 
generators,  and  the  Merz-Hunter  split  conductor  system  has  been 
adopted  for  trunk  feeder  work. 

The  local  tramways  are  supplied  through  self-synchronising 
rotary  converters  giving  600  volts  direct-current;  two  I,200-Kw. 
machines  are  installed  at  the  tramway  sub-station,  and  two  similar 
sized  machines  at  the  power  station. 

It  is  stated  that  the  expenditure  on  the  power  house  to  date  has 
been  £274.000.  which  will  rise  to  £320,000  on  completion:  the 
expenditure  on  the  ring  main  which  supplies  the  sub-stations 
erected  by  the  Perth  City  Council  is  stated  to  be  £23.000  :  the  total 
approximate  cost  of  the  scheme  to  the  City  Conned  is  £162,878  : 
the  estimated  total  Government  expenditure  upon  the  whole 
scheme  from  Fremantle  to  Midland  Junction,  including  power 
house,  sub-stations  and  transmission,  is  £37E 

A  sub-station  is  provided  adjacent  to  the  power  station,  in  which 

energy  from  the  latter  is  stepped  up  from  6, to  20, I  volte 

pressure  for  transmission  to  Midland  Junction  and  Fremantle. 

The  transmission  line  was  erected  by  the  tramway  department, 
and  is  in  duplicate  throughout  ;  it  supplies  step-down  sub-stations 
at  Midland  Junction  workshops.  Ways  and  Works  Department. 
Midland  Junction  Council's  station.  Guildford  Council's  station. 
West  Guildford  Roads  Beard's  station,  and  Messrs.  Cumming, 
Smith  i:  Co.'s  works  at  West  Guildford.  The  transmission  consists 
of  copper  wires  carried  on  Jarrah  A  type  poles  :  each  line  is  rated 
at  2.500  kw.  A  simdar  line  is  being  constructed  to  Fremantle  by 
way  of  Victoria  Park  and  South  Perth  to  the  port  :  it  will  also 
supply  the  Nava]  Base  at  Cockburn  Sound. 

The  Perth  Council's  four  sub-stations  and  the  tramway  sub-station 
are  supplied  through  a  three-core  paper-insulated  and  armoured 
ring  main  :  the  -Murray  Street  sub-station  serving  the  city  proper. 
is  the  largest,  and  contains  four  500-k.v.a.  transformers  "giving  a 
supply  at  440  volts  for  power  and  250  volts  for  lighting.  The  area 
covered  by  the  City  Council's  supply  is  divided  into  26  sections  for 
distribution  purposes.  The  Wellington  Street  sub-station  has  a 
capacity  of  1.000  k.v.a..  Colin  Street  and  Palmerston  Street,  each 
4ni>  k.v. a.,  and  a  fifth  sub-station  of  208  k.v.a.  has  just  been  erected 
at   Maylands.     The  total  cost  of  the  five  -  has    been 

£  17,230. 

The  Council's  agreement  with  the  Government  provides  for  ' 
supply  within  a  5-mile  radius  of  the  G.P.O..  the  Government 
reserving  to  itself  the  right  to  supply  tramways  and  railways.  The 
Government  is  to  supply  energy  to  the  Council  at  the  cost'  of  pro- 
duction, but  not  exceeding  75d.  per  unit,  and  the  Council  will  add 
the  necessary  capita]  charges,  &c.  Host  of  the  consumers  in  the 
radius  have  undertaken  to  take  energy,  but  several  of  the  muni- 
cipalities, including  Subiaco  and  South  Perth,  are  standing  out. 
The  consulting  engineers  to  the  scheme  are  Messrs.  Merz  and 
McLellan.  who  have  been  represented  by  Mr.  C.  T.  Briggs,  while 
Mr.  W.  T.  Taylor  is  acting  as  Superintendent  for  the  Government. 

It  is  believed  by  those  in  charge  that  under  the  arrangements 
entered  into  an  output  of  16  million  units  will  be  sold  in  the  first 
year  of  complete  operation,  and  that  the  undertaking  will  prove 
more  than  self-supporting. 


The  contractors  for  the  buildings  and  boilers  were  Messrs.  Bab- 
cock \-  Wilcox  :  for  the  turbine  plant  and  condensers.  Messrs.  Willans 
and  Robinson  :  for  the  switchgear.  transformers,  and  rotaries.  the 
British  Westinghouse  Co. ;  and  for  cable  and  line  material.  Messrs 
Callenders. 


NOTES. 


Compound   for    Use    in  Building  Dry  Batteries. — The 

war  in  Europe  has  caused  a  scarcity  of  various  articles  once  avail- 
able in  large  quantities,  and  much  effort  and  ingenuity  has  l,een 
exerted  by  all  the  warring  nations  toward  finding  substitutes  for  one 
thing  and  another.  It  had  been  the  custom  abroad  until  almost  a 
year  ago  to  use  wheat  or  rye  flour  for  thickening  the  electrolyte  of 
dry  batteries,  but  since  there  is  now  rather  a  scarcity  of  these 
cereals  attention  has  been  turned  to  other  substances.  Ot  these, 
kieselguhr.  water-glass,  gelatine,  starch,  sawdust,  and  glass-wool 
seem  to  have  proved  satisfactory.  Gne  of  these  products,  or  an 
admixture  of  several  of  them,  is  used  as  the  base  or  binder.  For 
the  electrolyte  proper  i-  used  well-powdered  salammouiac.  calcium 
acetate,  zinc  chloride,  and  thin  refined  glycerine  in  the  proportion 
of  about  equal  parts  of  salammoniac  and  calcium  acetate.  SO 
grammes  of  each.  40  grammes  of  zinc  chloride,  and  10  grammes  of 
glycerine.  The  mixture  is  stirred  energetically  after  being  covered 
with  distilled  water  at  a  temperature  of  40°  C..  and  until  all  solid 
matter  is  dissolved  and  thoroughly  mixed  in  one  concentrated 
solution,  w-hich  is  then  allowed  to  be  taken  up  by  the  binder, 
forming  a  paste  which  is  then  applied  between  the  plates  of  the 
cell  or  battery  to  form  the  electrolyte.  The  whole  is  enclosed  in  a 
casing  of  paraffin  fitted  with  vents  for  the  escape  of  gas.  The 
addition  of  equal  parts  of  calcium  acetate  and  salammoniac  is  said 
to  make  a  very  satisfactory  mixture,  one  which  has  high  con- 
ductivity and  does  not  crystallise,  nor  is  it  hygroscopic. — Electrical 
World.  ' 

Employers  and  the  Future  of  Industry. — In  the  report 

of  their  proceedings  during  the  past  year,  the  Employers' 
Parliamentary  Council  express  the  opinion  that  when  the  time 
i  taking  stock  of  the  nation's  industrial  resources,  in  view 
of  the  universal  competition  which  will  rule  the  markets  of  the 
world,  it  will  be  found  that  any  return,  even  on  a  small  scale,  to 
the  conditions  which  governed  national  production  in  the  period 
before  the  war  would  be  disastrous,  and  possibly  fatal,  to  British 
interests  both  at  home  and  abroad.  It  may.  say  the  Couneil.be 
assumed  as  extremely  unlikely  that  the  systematic  restriction  of 
ontpni  which  prevailed  hefore  the  war.  and  is.  unhappily,  still 
existent,  will  ever  again  find  favour  in  this  country  outside  the 
ranks  of  the  Labour  Unions. 

The  Council  note  evidence  on  every  hand  of  the  growing  feeling 
of- distrust  in  the  old  methods  of  Labour  Unionism.  The  fact  of 
those  methods  having  to  be  abandoned  to  meet  national  necessities 
has  impressed  itself  strongly  even  on  the  minds  of  those  who 
formerly  excused  them  as  promoting  the  interests  of  Labour. 
While  it  is  only  natural  that  such  a  body  as  the  Trade  Union  Con- 
gress should  formally  reiterate  its  demand  that  pre-war  conditions 
should  be  resumed,  in  accordance  with  the  guarantees  given  bv  the 
Government,  when  it  was  found  essential  that  those  conditions 
should  be  set  aside  for  war  purposes,  it  may  be  noted  thai 
no  reasons  have  been  advanced  for  reverting  to  the  evil  practices 
which  the  pressure  of  direful  circumstances  caused  to  be  discon- 
tinued, but  a  multitude  of  reasons — most  of  them  obvious  and 
incontrovertible — have  been  put  forward  in  favour  of  saner  regula- 
tions with  respect  to  labour  and  industry,  which  it  will  soon  become 
of  vital  importance  that  all  classes  concerned  should  strictly 
observe.  The  demand  that  after  the  war  labour  shall  take  a 
larger  share  of  the  profits  of  industry,  a  demand  that  has  been 
endorsed  by  several  members  of  the  Government,  and  with  which 
sympathy  has  been  expressed  in  many  influential  quarters,  is.  in 
the  opinion  of  the  Council,  one  to  which  no  reasonable 
exception  can  be  taken,  provided  that  Labour,  earnestly  and  whole- 
heartedly, performs  its  part  in  the  general  scheme  of  production. 
and  thus  establishes  a  good  title  to  the  claim  for 
remuneration.  A  high  standard  of  production  can  be  maintained 
only  if  the  energies  of  Capital  and  Labour  alike  are  exerted  to 
their  utmost  capacity.  Whatever  the  conditions  under  which 
various  industries  are  conducted  in  the  future,  whether  systems  of 
co-partnership."  or  profit-sharing,  or  wages,  the  effort  everywhere 
will  have  to  be  of  a  generally  sympathetic  and  high-spirited 
character  if  all  concerned  are  to  benefit  in  the  shape  of  increase  I 
gains. 

Explosion  Due  to  Static  Electricity. — A  Daily  Express 

dispatch  from  Annapolis  states  that  electricity  generated  by  the 
friction  of  a  fur  coat  worn  by  Surgeon  Raymond  Spear,  of  the 
United  States  JTavy,  "  grounded  "  through  a  motor-car  standing  on 
wet  ground,  and  caused  a  spark  which  exploded  the  petrol. 
Surgeon  Spear  was  severely  burned,  aud  the  vehicle  was  destroyed. 
It  is  explained   that   thi    -  id  walked  to   his  gain, 

wearing  his  fur  coat  and  rubber  boots.  The  flapping  of  the 
coat  against  his  legs  furnished  sufficient  friction  to  generate  the 
electricity,  while  his  boots  insulated  him  from  the  ground  and 
allowed  his  body  to  store  it.  When  he  approached  the  motor-car  a 
spark  was  made  which  brought  about  the  explosion. 

Vienna  Tramways. — Owing  to  lack  of  coal  the  tramway 
service  in  Vienna  has  been  stopped  for  the  present  between  'J  a.m. 
and  d  p.m. — Times. 
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Volunteer    Notes. — First   London   Engineer  Volun- 
teers.— Headquarters,  Balderton  Street.  Oxford  Street.  W.—  Orders 
.    for  the  week,  by  Lieut. -Col.  C.  B.  Clay.  V.D..  Commanding  : — 

Monday,  February  VMh. — Technical  for  Platoon  No.  '.».  at  Regency 
Street.  Squad  and  Platoon  Drill.  Platoon  Xo.  10.  Signalling 
Class.     Recruits'  Drill.  C..30 — 8. 

lay,   February  %lst. — Instructional  Class,  G.13.     Platoon 
Drill.  Platoon  No.  1. 

Thursday,  February '22nd. — Platoon  Drill.  Platoon  Xo.  7.  Ambu- 
lance Class  by  M.O.,  6  30. 

Friday,  February  23rd. — Technical  for  Platoon  X'o.  10,  Regency 
Street.  Squad  and  Platoon  Drill.  No.  9.  Signalling  I  [ass. 
Recruits'  Drill.  6.25—8.25. 

Saturday,  February  2ith.— N.C.O.'s  Class.  2.30,  under  Com- 
pany-Commander Fleming. 

Entrenching. — Suspended  until  further  orders. 

Telephone  Number^ — The  Telephone  at  Headquarters  is  now 
May/air  7S6.9. 

(By  order"),  Mait  eod  Ykahslev.  Adjutant. 

Tramway    Rails. — The-   following  statement  appears  in 

the  February  issue  of  the  Journal  of  the  Tramways  and  Light 
Railways  Association  : — 

"  A  small  Sub-Committee  was  formed  in  1915  with  the  object  of 
providing  tramway  rails  to  those  members  who  were  in  urgent 
need  of  same.  Negotiations,  took  place  with  a  Committee  of  Manu- 
facturers, and  members  were  circularised  in  order  to  ascertain  the 
quantities  required. 

"Applications  for  nearly  13,000  tons  were  received,  but  subse- 
quently, owing-  to  the  prices  quoted,  several  of  these  decided  to 
withdraw.  It  was  then  found  that  the  net  amount  remaining-  was 
not  sufficient  to  induce  the  Committee  to  approach  the  Ministry. 
The  manufacturers  of  special  work.  Messrs.  Edgar  Allen  .v.  Co., 
Ltd.,  and  Messrs.  Hadfield's.  Ltd..  were  applied  to.  and  with  their 
help  they  were  able  to  assist  members  to  the  extent  of  580  tons — 
211  tons  BS  No.  1.  lc,  2,  2c  :  135  tons  No.  i.  1c  :  234  tons  Xo.  5,  oc. 
Stocks  are  now  exhausted,  but  if  any  of  our  members  should  have 
a  surplus  of  rails  and  will  let  the  secretary  know  it  would  materially 
help  other  members  with  their  shortage." 

The  Brittleness  Produced  in  Steel  Springs  by  Electro- 
plating.— Messrs.  M.  DeKay  Thompson  and  C.  X.  Richardson  have 
investigated  the  fact  that  small  steel  springs  become  brittle  when 
plated  in  copper  cyanide  baths.  Plating  in  a  nickel  bath  containing 
no  cyanide  had  no  such  effect. 

Though  the  explanation  of  the  brittleness  produced  in  a  spring 
wire  when  used  as  a  cathode  in  a  hot  cyanide  solution  could  not  be 
found,  the  following  results  were  obtained  : — 

Spring  steel  becomes  brittle  when  used  as  cathode  in  a  hot 
cyanide  solution,  either  sodium  cuprocyanide  or  simply  sodium 
cyanide.  The  effect  is  more  pronounced  'with  the  simple  salt. 
Brass  and  phosphor-bronze  are  not  affected.  Brittleness  is  not 
produced  by  the  liberation  of  hydrogen  on  .the  steel.  The  carbon 
content  is  not  changed  by  the  electrolysis.  The  crystalline  struc- 
ture is  not  changed  by  electrolysis.  The  brittleness  is  not  pro- 
i luued  in  annealed  wire  ;  the  brittleness  is  produced  by  use  as 
cathode  whether  the  wire  is  coiled,  or  not  bent  in  any  way.  The 
brittleness  is  not  produced  when  the  wire  is  used  as  anode,  or  when 
it  is  suspended  in  the  solution  without  the  passage  of  electricity. 
Met.  and  Client.  Engineering. 

Electrometallurgy  in  the  U.S.A.  in  1 9 1 (>. —  The  in- 
stallations of  electric  steel  furnaces  in  the  United  States  approxi- 
mately doubled  in  1915  and  continued  at  an  almost  undiminished. 
rate  in  1916.  The  chief  trouble  met  with  is  a  lack  of  experienced 
op  rating  men.  High-speed  tool  steel  is  now  being  manufactured  in 
li-ton  heats  as  a  regular  procedure,  in  contrast  with  the  100-lb.pourof 
the  crucible.  The  heavy  demand  for  high-speed  tool  steel  and  the 
difficulty  of  securing  crucibles  at  any  price  have  made  the  electric 
i  furnace  an  economic  necessity. 

A  considerable  number  of  electric  furnaces  have  been  installed 
in  foundries  for  the  manufacture  of  steel  castings.  More  installa- 
tions are  contemplated  involving  the  use  of  the  electric  furnace  in 
a  duplex  process  with  the  open-hearth  furnace  or  the  converter. 
S  reral  electric  furnaces  are  melting  ferro-manganese  before  ad- 
ditionto  steel. 

In  Germany — formerly  the  largest  producer  of  electric-furnace 
steel — the  heavy  demand  for  tool  steel  has  also  resulted  in  an 
increased  use  of  the  electric  furnace  for  steel  making.  In  August 
the  production  reached  17.000  tons  per  month,  or  six  times  teh 
monthly  production  at  the  outbreak  of  the  war.  On  the  other 
haud.  the  production  of  crucible  steel  has  remained  stationary. 
The  monthly  production  of  electric-furnace  steel  in  Germany  is 
now  double  the  crucible  output. 

<  >n  ;i  -mailer  scale  there  has  been  a  heavy  increase  of  ferro-alloy 
manufacture  in  the  United  States.  Three  new  manufacturers  of  ferro- 
sdicon  started  production  during  the  year.  At  the  outbreak  oi  tie  war 
about  half  of  the  domestic  ferro-silicon  consumption  was  imported, 
but  now  practically  all  ferro-silicon  needed  for  consumption  is 
manufactured  there,  and  a  small  amount  is  being  exported.  To 
.  provide  part  of  the  needed  furnace  capacity  a  calcium  carbide 
plant  in  X'iagara  was  switched  over  to  ferro-silicon  manufacture. 
During  the  period  in  question  the  domestic  consumption  of  ferro- 
silicon  doubled,  and  is  estimated  at  15,000  tons  annually. 

The  largest  domestic  producer  of  ferro-chrome  was  aide  to  supply 

ncreased  needs  of  the  steel  industry.     With  other  alloys,  such 

as  ferro-tungsten.  ferro-vanadium.  ferro-titanium.  and  ferro-molyb- 

denum  there  has  been  an  increase  of  production,  and  several  plants 

have  been  established.     There  is  now  sufficient  plant  capacity  in 


the  country  for  filling  all  domestic  requirements  of  ferro-tm  . 
and  for  the  first  time  considerable  quantities  of  ferro-tungsten  are 
being  exported.      Exports  of  ferro-vanadium    have  doubled    since 
1915.     Most  of  the  new  producer-  are  using  the  electric  furnace. 
Ferro-titanium  is  produced  at  X'iagara  to  the  limits  of  plant  capa- 
city, and  the  demand    i-    greater  than   the   power  supply.      A    fair 
quantity  of  ferro-molyblenuin  is  being  manufactured  in  the  United 
States,  and  towards  the  end  of  the  year  there  was  a  marked  i- 
in  demand  for  foreign  shipment,  believed  to  have  to  do  with  the 
lining  of  big  guns.     Ferro-nranium  was  produced  commercially  for 
the  first  time  in  the  U.S.A.,  and    may  lie  added  to  the  new  proi 
of  the  electric  furnace. 

Aluminium   manufacture    in    the   United    E  ed    in    the 

past  year  undoubtedly  the  maximum  production  and  maximum 
prosperity  in  its  history. 

As  a  result  of  operations  started  in  1916  several  plants  are  pro- 
ducing on  a  small  but  commercial  scale  by  electrolysis  very  pure 
metallic  magnesium. 

Among  new  electrometallurgieal  enterprises  electrolytic  zinc 
looms  large.  There  is  the  electrolytic  zinc  plant  of  the  Anaconda 
Copper  Co.  at  Great  Falls.  Montana,  with  a  production  of  100  tons 
of  electrolytic  zinc  per  day.   win  nH    of  the  Bully  Hill 

experiments  of  the  General  Electric  Co.  a  -  150,0 ctrolytic  zinc 

plant  is  being  erected  at  the  Mammoth  smelter  in  California. 

The  electrolytic  copper  refineries  that  were  hit  so  hard  at  the 
start  of  the  war  have  all  been  working  to  the  limit  of  their  capa- 
city. Electrolytic  refining  has  also  made  a  success  with  tin. — 
Met.  and  Ckem.  Enginet 

The    1886    Company:    a    Long    Arm.— A   note    from 

Moscow  says  that  the  Governor  (N.  V.  Chelnokoff)  of  "Moscow  has 
returned  from  Petrograd.  where  he  attended  a  sitting  of  the 
Committee  for  Combating  German  Predominance,  at  which  a 
project  for  the  liquidation  of  the  1886  Company  was  submitted, 
according  to  which  it  was  proposed  to  form  a  new  company  to 
take  the  place  of  the  Electric  Lighting  188b"  Company.  Forty 
per  cent,  of  the  shares  woidd  be  transferred  to  the  Treasury  :  30  per 
cent,  to  the  Moscow  and  Petrograd  Town  Councils  :  the  balance  to 
be  left  with  the  present  shareholders,  subjects  of  X'eutral  Powers. 

The  whole  concern.  Moscow'  and  Petrograd.  is  valued  at  55,000, 

roubles.     A  subsequent  advice  is  as  follows  : — 

At  a  recent  sitting  of  the  Moscow  Town  Council,  a  member 
CM.  Mazing")  explained  how  the  Ministry  of  Trade  and  Industry 

granted  a  f,O0Q,< r.  subsidy  to  the  1886  Company.     The  Ruzhiya 

Viedomosti  recounts  his  statement  as  follows: — Recently  it  has 
been  shown  that  the  company  required  6,000,000  roubles  to 
carry  on  its  business.  The  company  explained  that  failing  such  a 
grant.  Moscow  would  be  left  without  current  for  both  lighting  and 
industrial  purposes.  Previous  to  the  beginning  of  the  war.  all 
the  money  at  the  disposal  of  the  company  was  sent  to  Berlin. 
There  remained  only  a  few  hundred  thousand  roubles,  which  were 
distributed  for  various  purposes  by  the  manager.  It  appears  that 
the  banks  will  not  give  the  company  money.  The  position  of  the 
company  is  such  that  it  is  impossible  to  say  to  whom  the  money 
may  be  given  on  credit,  and  from  whom  one  may  expect  to  receive 
it.  for  a  continuous  change  in  the  position  of  the  company  is  taking 
place.  When  it  was  shown  that  the  banks  would  not  advance, 
money,  the  president  of  the  board  of  the  company.  General 
Tzventorzhitsky.  proposed  to  ask  for  it  from  the  Ministry  of  Trade 
and  Industry.  The  representative  of  the  Ministry  of  Finance. 
Kukelbeker.  supported  the  proposition.  This  support  was  sufficient 
for  the  presentation  of  the  request.  The  representative  of  the 
Moscow  Town  Government  desired  to  take  part  in  the  preparation 
of  the  memorandum,  but  he  was  informed  that  the  board  had 
sufficient  grounds  for  the  success  of  the  application,  and  did  not 
require  any  co-operation  by  a  representative  of  Moscow.  The 
grounds  appeared  to  be  quite  sufficient,  and  the  request  was 
acceded  to.  though  for  a  lesser  sum.  The  Minister  of  Trade 
decided  to  grant  the  company  a  1,000,000  roubles  subsidy.  This 
sum  will,  of  course.  1 f  gnat  assistance  to  the  company. 

Information  on  the  allocation  by  the  Council  of  Ministers  to  the 
1886  Company  of  a  1,000,000  roubles  loan  has  produced  a  great  im- 
pression in  the  Town  Council,  says  the  .Yiwoie  Vremya.  It  was 
hoped  in  the  Council  that  the  financial  difficulties  experienced  by 
the  company  would  hasten  the  decision  on  the  point  of  liquid- 
ation. The  President  of  the  town  made  a  detailed  report  to  tie- 
Town  Governor  on  the  discussion  that  took  place  on  the  subject  at 
the  last  meeting  of  the  Special  Executive  Council,  when  X".  I. 
Sushkin  said  that  the  former  Minister  of  Trade  and  Industry.  V.  I. 
Timiryazeff.  having  strong  relations  with  the  banks,  had  decisively 
stated  that  the  company  would  not  obtain  credit  before  the  dei 
of  the  question  of  liquidation  ;  and.  on  the  contrary,  a  large  credit 
would  be  opened  on  the  transfer  of  the  concern  into  the  hands  of  the 
town.  After  this  report  was  read  the  Town  Governor  immediately 
-'  in  detailed  reports  to  the  .Minister  of  Trade  ami  Industry.  Prince 
Shachovsky.  and  to  the  President  of  the  Committee  tor  Coping 
with  the  German  Predominance,  Stishinsky.  In  these  reports  Mr. 
N.  T.  Chelnokoff  recalls  the  opinion  of  V.  I.  Timiryazeff.  and 
asks  for -the  speeding-up  of  the  decision  to  liquidate.  But  appa- 
the  Special  Council  ot  tin  1886  Company  has  a  long  arm  in 
the  Petrograd  admin  nci     the  question  ■■'   a  loan  was 

decided   in    o    eouj  '•  I  Town 

Council  on   this  question,   a   protest  will    pro!  --.-red 

against  such  Government  support  of  a  German  concern. 

Appointments    Vacant. — Several  jineera   for 

10-80-kw.  oil -driven  electric  power  stations  in  Lincolnshire  for  the 
War  Department — X'orthern  Command  (50s.  to  60s.)  ;  cost  clerk 
(male  or  female)  and  shift  engineer  (60s.)  for  the  Walsall  Borough 
Electricity  Department.     See  our  advertisement  pages  to-day, 
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Late  Legal. — Blundell  r.  Comins. — In  the  Court  of 

Appeal,  Lords  Justices  Swinfen  Eady  and  Bankes,  and  Mr.  Justice 
Lush  heard  an  appeal  by  Mr.  C.  J.  Weld  Blundell  from  the  vei-dict 
and  judgment  given  against  him  in  a  libel  action  brought  by  Mr. 
Comins.  of  Chas    Comins  &  Co.,  chattered  accountants,  of  London. 

Mr.  Parfitt,  K.C ..  for  the  appealing  defendant,  said  that  Comins 
had  been  for  about  four  year-  auditor  of  the  Float  Electric  Co..  and 
a*  such  he  made  a  monthly  statement  for  the  information  of  Mr. 
W  eld  Blundell,  who  really  was  the  company,  and  had  put  large 
-inn-  1.1  money  into  it.  6600  damages  had  been  awarded  to  Mr. 
Comins  in  respect  of  a  letter  which  had  also  formed  the  subject  of 
an  action  by  Mr.  Lowe,  a  former  manager  of  the  company.  In 
reply  to  a  quest  ion  by  Lord  Justice  Swinfen  Eady.  Counsel  said 
that  the  grounds  of  the  appeal  were  that  the  damages  were  exces- 
sive, and  that  there  was  misdirection  on  the  part  of  the  Judge  in 
omitting  to  direct  the  jury  that  the  defendant  ought  not  to  be 
responsible  for  any  injury  to  the  plaintiff's  reputation  by  the 
dropping  of  the  letter  and  its  consequent  publication. 

Without  calling  on  the  respondent,  the  Court  dismissed  the 
appeal. 

Lord  Justice  Swinfen  Eady  said  the  letter  complained  of  was  a 
serious  libel.  It  imputed  misconduct  to  a  professional  man  in  his 
profession.  True,  the  defendant's  communication  was  to  his  own 
professional  adviser,  and  it  might  be  that  the  plaintiff  never  even 
heard  of  it.  Certainly,  it  was  not  a  communication  made  and 
intended  to  be  communicated  to  the  plaintiff.  But.  on  the  other 
hand,  the  damages  could  not  be  restricted  to  such  pecuniary  loss 
as  the  plaintiff  could  establish  that  he  suffered.  Ihe  damages 
were  at  large.  That  being  so.  could  it  be  said  that  £500  was  so 
excessive  in  amount  that  the  jury  must  have  been  under  some 
wrong  impression,  or  acted  on  some  wrong  principle .'  He 
thought  not.  It  was  not  for  the  Court  to  say  whether  the  amount 
was  such  as  they  would  have  awarded. 

LordJustice  Bankes  agreed  with  regret.  (l)Because  the  language 
used  by  the  defendant  was  so  absurd  that  very  little  importance 
would  be  attached  to  it,  especially  by  those  who  knew  the 
defendant  :  (2)  because  the  tendency  of  juries  at  present  was  to 
award  extravagant  damages  in  libel  actions. 

Mr.  Justice  Bray  concurred. 

The  appeal  was  therefore  dismissed. 

Institution     and    Lecture    Notes.— Royal    Society    of 

Arts.  -In  the  programme  of  forthcoming  arrangements,  is  a  fixture 
for  March  7th,  at  4.30  p.m,  when  Mr.  J.  H.  Vickery,  LI.. B.  will 
lecture  on  "  German  Business  Methods." 

Institution  of  Electrical  Engineers.— The  Council  of  the  Insti- 
tution has  contributed  £500  towards  the  cost  Of  translation  of 
the  specifications  of  the  Engineering  Standards  Committee  into 
foreign  languages. 

The  Council  is  also  purchasing  £5,250  new  War  Loan  and  the 
Benevolent  Fund  £700,  these  aim. nuts  being  in  addition  t..  any 
amounts  that  may  be  transferred. 

An  alteration  in  the  programme  of  the  Scoti  ish  Local  Section 
for  the  session  provides  for  an  Edinburgh  meeting  ot  the  Section 
on  March  20th,  to  hear  a  paper  by  Mr.  6.  A.  Juhlin  on  "Voltage 
Regulation  >.t  Ro  arj  I  oni  erters." 

•  Association  of  Municipal  Electrical  Engineers.— The  list  of 
members  "t  this  Association  now  includes  nearly  every  municipal 
electrical  engineer  in  the  country.  No  congress  was  held  last 
year,  owing  to  the  president  and  other  members  being  away  on 
active  service.  It  is  hoped,  however,  to  hold  a  congress  this  year, 
either  at  Cape  Town  or  Durban,  for  which  the  following  pap 
have  been  provisionally  accept 

l.  "  Tariffs,"  by  Mr.  John  Roberts,  Durban.    (Further  discussion  and  con- 
sideration of  paper  printed  in  Proceeding!.) 
-    '    Standardisation,"  joint  paper  by  Mr.  John  Roberts.  Durban,  and  Mr. 

B.  Sankey,  Pom  Elizabeth. 
;.  "Gas  Plant,"  by  Mr.  F.  I  astli  .  I  m.ltshoom. 

t    "Design  and  Management  of  Small  Power  Installations."  by  Mr.  E.  .1. 
Haniliii,  stelli'iibosch. 

I  lie  Association  has  had  under  consideration  for  some  time  past 
the  subject  of  standardisation  in  relation  to  sizes  of  plant,  mains. 
material  and  supply  pressures,  and  the  same  subject  is  now  under 
consideration  by  the  S.A.  Institution  of  Electrical  Engineers.  It  is 
agieed  by  all  parties  that  the  standardisation  of  rules  and  regula- 
tions of  supply  and  the  other  items  mentioned  would  be  of  immense 
advantage  to  all  concerned,  by  enabling  manufacturers  to  carry 
stocks  in  South  Africa  of  practically  all  kinds  of  apparatus  required 
with  a  minimum  of  outlay.  It  is  not  the  intention  of  the  Associa- 
tion to  depart  from  existing  British  standards,  but  rather  to  choose 
a    few  as  possible,  and  not  to  go  outside  them. 

We  have  received  from  the  hon.  secretary  (Mr.  B.  Sankey  I  a 
copy  of  the  Proceedings  of  the  First  Congress.  1915,  of  which  a 
report  appeared  in  our  issue  of  January  7th.  1916  ;  the  volume 
contains  the  papers  read  and  the  discussions  which  followed,  and 
compares  favourably  with  the  records  of  other  and  older  societies. 

Australian    Association   of    British    Manufacturers. — 

This  Association  has  offered  its  assistance  and  co-operation' in  con- 
nection  with  a  scheme  oTthe  Imperial  Government  for  a  travelling 
exhibition  of  British  manufactures,  which  is  to  visit  Africa  and  all 
the  principal  parts  of  Australia.  The  Association  had  before  it.  at 
its  annual  meeting  in  December,  the  following  resolution  : — 

No  representative  of  British  manufacturers  who  enters  into  any  agency 
agreement,  ur  in  any  way  represents  any  manufacturer  whose  principal  works 
are  situated  in  any  country  decided  by  the  Executive  Council  to  be,  or  to  have 
been,  hostile  or  unfriendly,  shall  he  entitled  to  membership  of  this  Association, 
nor  shall  be  allowed  to  continue  membership. 

The  resu't  of  the  ballot  is  to  be  considered  at  a  general  meeting 
of  members.  The  Association  decided  to  form  a  guarantee  fund  to 
fight  any  case  that,  iu  the  opinion   of  the  Council,  is  necessary  for 

the  benefit  of  members  generally. 


Lighting    Restrictions   in   Germany. — It  is  considered 

that  the  lighting  restrictions  which  have  now  been  brought  into 
operation  in  Germany  by  order  of  the  Federal  Council  will  have  a 
far-reaching  effect  on  the  working  and  financial  results  of  gas  and 
electricity  supply  works,  particularly  in  regard  to  the  lighting 
consumption  in  large  towns  and  public  lighting  also  in  the  country. 
Hitherto,  the  war  has  exercised  influence  on  these  works  in  two 
-.  On  the  one  hand,  the  war  has  caused  a  great  limita- 
tion in  building  work,  and  has.  consequently,  curtailed  the 
establishment  of  new  connections,  while,  on  the  other,  the  scarcity 
of  petroleum  has  brought  about  an  influx  of  new  customers 
for  the  electric  light  and  gas.  so  that  the  initial  decline  in 
the  case  of  these  two  illuminants  was  rapidly  overtaken,  and  a 
further  increase  was  recorded.  As  compared  with  this  state  of 
affairs,  the  working  of  the  gas  and  electricity  supply  works  was 
rendered  more  costly,  owing  to  the  advance  in  coal  juices  and  the 
absence  of  English  coal,  which  was  formerly  largely  used  in  gas 
works,  and  a  fresh  increase  in  the  cost  of  production  will  now 
take  place  as  a  result  of  the  new  advance  in  the  sale  prices 
for  coal  which  was  made  on  January  1st.  ] : 1 1 7 . 

The  order  for  exercising  economy  in  lighting  agencies  will  pre- 
sumably be  of  detrimental  influence  on  the  working  results  chiefly 
of  gas  and  electricity  works,  because  these  are  largely  in  muncipal 
ownership.  The  number  of  public  supply  works  rose  from 
1,978  in  1909  to  4,040  iu  1913,  and  the  aggregate  value  of  the  con- 
nections passed  from  1,860,860  k\v.  to  3,725,769  k\v.  in  the  same 
years  respectively.  These  figures  represent  an  augmentation  of 
almost  100  pier  cent,  in  four  years,  whilst  the  capacity  of  the  works 
in  machinery  and  accumulators  advanced  from  1. 161.609  KW.  to 
J  095  666  KW.  in  the  same  period.  As  to  the  division  of  the  supply 
liet  ween  lighting' and  power  customers,  it  appears  that  out  of  the 
total  value  of  the  connections  in  1909.  40'7  per  cent,  devolved  upon 
lighting  and  59'3  per  cent,  on  power  connections  ;  but  in  1913 
a  further  displacement  took  place  to  the  disadvantage  of  the 
lighting  connections,  which  receded  to  35'8  per  cent.,  whereas  the 
power  connections  rose  to  Of  "2  per  cent.  The  number  of  places 
supplied  with  current  advanced  from  4. Ton  in  1909  to  17,500  in 
HI  13.  and  it  is  assumed  that  an  aggregate  capital  of  £12.5.000.000  was 
invested  in  public  electricity  works  at  the  end  of  1913,  exclusive  of 
the  value  of  the  connections  from  the  distributing  mains  to  the 
consumers'  premises. 

It  is  impossible  to  form  any  definite  opinion  as  to  the  extent  of 
the  influence  which  the  lighting  economy  scheme,  which  also 
applies  to  supnly  to  tramways,  will  have  upon  the  electricity 
works.  A  geat  deal  will  depend  upon  the  limitations  in  private 
lighting,  the  course  of  coal  prices  I  which  are  now  much  higher). 
and  of  the  prices  of  other  raw  materials,  and  the  sale  price  for 
electricity,  which  has  already  been  raised  at  Frankfort-on-Main. 
On  the  other  hand,  a  partial  compensation  for  reduced  lighting 
consumption  is  looked  forward  to  in  the  direction  of  an  increased 
delivery  of  energy  for  power  purposes,  especially  in  connection 
with  the  industries  engaged  on  war  work. 

Inquiries. — We  are  asked  for  the  names  of  makers  of  the 

McXicol  boiler.  "American  Interstate  Novelties.''  and  "Titan' 
electric  lamp-. 

Research  in  Glass  and  Optics. — A  standing  Committee 

on  glass  and  optical  instruments  has  been  established  by  the 
Government's  Department  of  Scientific  and  Industrial  Research. 
Sub-Committees  have  been  appointed  to  deal  with  various  special 
problems,  including  raw  materials  for  glass  and  glass-making, 
general  physical  and  chemical  properties  of  glass  and  glassware  for 
scientific  and  industrial  purposes.  X-ray  glass  apparatus.  Arc. 

Engineering  Labour. — The  Executive  Committee  of  the 

Amalgamated  society  of  Engineers  suggests  that  the  only  way  to 
bring  about  an  amalgamation  of  the  engineering  and  shipbuilding 
industries  is  by  bringing  about,  first  of  all.  a  fusion  of  two  or  three 
societies.  The  amalgamation  of  the  A.S.E..  the  Boilermakers,  and 
the  Irontounders  would  bring  into  being  a  single  union  capable  of 
effectively  controlling  the  industry,  and  the  adherence  of  the 
smaller  societies  would  follow. — The  Timex. 

War  Loan. — Last    week    a    successful  War    Loan    rally 

took  place  among  the  employes  of  the  British  Thomson-Houston 
Co,,  Ltd..  at  Willesden  Switchboard  Works.  Meetings  were  held 
during  the  week,  at  which  great  enthusiasm  was  shown,  the 
response  to  appeals  made  being  extremely  gratifying:  over  700 
15s.  I'd.  War  Loan  certificates  were  applied  for  on  Friday  and 
Saturday  alone. 

Excess  Profits  Duty  -  id  response  to  an  application  by 
the  Cape  Electric  Tramways,  Ltd..  the  Board  of  Referees  has 
ordered  that  the  statutory  percentage  as  respects  the  carrying-on  of 
electric  tramway  business  in  Cape  Colony  in  which  the  whole  of 
the  share  capital  is  held  by  companies  registered  in  the  United 
Kingdom,  the  tramways  nof  being  carried  on  by  municipalities,  be 
increased  to  7i  pier  cent,  for  a  company  or  other  body  corporate, 
and  to  s'  per  cent,  for  any  other  trade  or  business. 

The  London  Omnibus  Owners'  Federation  applied  for  an  increase, 
and  has  been  given  an  increase  to  8  per  cent,  in  the  case  of  a 
company  or  other  body  corporate,  and  to  !>  per  cent,  for  others. 

Electric  Light  Switching  Exams. — During  the  war 
Messrs.  A.  P.  Lundberg  &  Son-  have  discontinued  giving  prizes  ; 
those  wishing  to  investigate  the  subject  can  start  working  a  paper 
without  delay,  a  certificate  being  awarded  if  the  papier  merits  it. 
Those  interested  should  write  to  the  firm  at  177-489,  Liverpool 
Road.  London.  N. 


Vol.  80.    No.  2,047,  February  16,  L917.]    THE     ELECTRICAL     REVIEW, 


1ST 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  t/ie  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. —The  Newport 
(Mem.)  Council  has  approved  a  recommendation  to  increase 
the  salary  of  Mr.  A.  Nichols  Moore,  tramways  manager  and 
borough  electrical  engineer,  by  £100  per  annum,  increasing 
the  innximum  from  ;£400  to  £500. 

The  Battersea  B.C.  is  recommended  to  sanction  the  follow- 
ing increases  in  the  salaries  of  officers  in  the  electricity  depart- 
ment : — Mr.  H.  P.  G.  Thompson,  assistant  electrical  engineer, 
from  £'285  to  £310  per  annum ;  Mr.  T.  Bennett,  station  super- 
intendent, from  £205  to  £'225;  Mr.  E.  S.  Colley,  shift  engi- 
neer, from  £160  to  £170;  Mr.  0.  E.  F.  Evans,  shift  engineer, 
from  £100  to  £170;  Mr.  H.  V.  Healy,  shift  engineer,  from 
£100  to  £170;  Mr.  W.  T.  Magrath,  mains  assistant,  from  £13'2 
10s.  to  £150;  Mr.  W.  Mears,  meter  superintendent,  from  £1515 
to  £166;  Mr.  A.  S.  Knight,  installation  inspector,  from  £125 
to  £130;  Mr.  J.  C.  Adams,  office  clerk,  from  £107  10s.  to 
£115;  Mr.  H.  T.  Strugnell,  storekeeper,  from  £125  to  £130; 
Mr.  E.  N.  F.  Grant,  %commercial  assistant,  from  £104  and 
commission  to  £168  per  annum  and  no  commission. 

The  Wigan  Electricity  Committee  has  awarded  a  grant  of 
£25  to  Mr.  Bull  as  an  appreciation  of  his  services  during  the 
four  months  that  he  has  been  acting  as  electrical  engineer;  a 
similar  grant  has  been  made  to  Mr.  Beck. 

The  staff  of  the  Lincoln  municipal  electricity  works  has 
presented  a  clock  to  Mr.  J.  W.  Halkes,  only  son  of  Coun.  T. 
C.  Halkes,  on  the  occasion  of  his-  marriage  to  Miss  M.  M. 
Elkington,  also  of  Lincoln. 

The  Bradford  Electricity  Committee  recommends  advances 
in  salary  to  officials  in  the  department  as  follow  : — Mr.  Thos. 
Roles,  city  electrical  engineer,  £800  to  £900;  Mr.  J.  H.  Shaw, 
deputy  engineer,  £350  to  £450;  Mr.  James  Fairburn,  works 
superintendent,  £300  to  £350;  Mr.  C.  E.  Allsopp,  commercial 
assistant,  £250  to  £300.  The  Tramways  Committee  recom- 
mends advances  as  follows : — Mr.  J.  W.  Dawson,  assistant 
electrical  engineer,  £295  to  £325 ;  Mr.  T.  Stirk,  traffic  superin- 
tendent, £270  to  £300 ;  Mr.  T.  B.  Moseley,  chief  clerk,  £200 
with  £20  bonus  to  £225  without  bonus. 

The  Maidstone  T.C.  has  decided  to  increase  the  salary  of 
Mr.  Lambert,  manager  of  the  tramways,  from  £275  to  £300  a 
year,  as  from  January  1st  last. 

The  Reading  T.C,  on  the  recommendation  of  the  Tramways 
Committee,  has  decided  that  Mr.  J.  McLellan  Calder,  chief 
assistant  engineer  of  the  undertaking,  be  refused  leave  of 
absence  for  military  service- 
General. — Congratulations  to  Lieutenant-Colonel  Alfred 
Ernest  Le  Rossiqnol,  London  Electrical  Engineers,  upon  his 
appointment  as  C.B.  (Civil  Division).  Also  to  Mr.  V.  L. 
Raven,  now  Superintendent  of  Woolwich  Arsenal,  who  was 
lent  to  the  Government  by  the  North-Eastcrn  Railway,  for 
which  he  was  chief  mechanical  engineer,  who  receives  the 
honour  of  knighthood;  to  Mr.  Wm.  Weir,  a  well-known  Scot- 
tish engineer,  and  Scottish  Director  of  Munitions,  who  re- 
ceives a  similar  honour;  and  to  Sir  R.  Sothern  Holland, 
H.M.  Trade  Commissioner  in  South  Africa  from  1908  to  1913, 
who  becomes  a  baronet. 

Trooper  H.  Girdlestone,  of  the  Queen's  Own  Yorkshire 
Dragoons,  and  of  the  B.T.H.  Co.'s  Sheffield  staff,  and  son  of 
Mr.  J.  O.  Girdlestone.  of  the  Westminster  Engineering  Co., 
Ltd.,  has  returned  from  service  in  France  to  take  up  a  com- 
mission in  the  R.N.V.R.,  for  electrical  duties  with  the  Naval 
Air  Service.  Mr.  Girdlestone  joined  the  Yorkshire  Dragoons 
in  August,  1914,  and  has  been  in  France  for  19  months. 

Mr.  C.  F.  Butler,  A.M.I.E.E.,  has  joined  the  staff  of  the 
British  Engine,  Boiler  &  Electrical  Insurance  Co.,  Ltd..  as 
assistant  engineer  in  the  electrical  department  at  the  com- 
pany's head  office  at  Manchester. 

Roll  of  Honour.— Second-Lieutenant  L.  A.  O'Meara,  East 
Lancashire  Regiment,  who  was  recently  killed,  aged  19, 
was  the  only  surviving  child  of  Major  W.  A.  J.  O'Meara, 
late  R.E. 

Private  W.  Crowe,  Manchester  Regiment,  who  was  on  the 
stall'  of  the  Bury  (Lanes.)  Corporation  electricjty  works,  has 
died  of  disease  whilst  on  military  service,  aged  12  years. 

1'rivate  ('.  V.  Moore,  Durham  Light  Infantry,  who  lias 
fallen  in  action,  enlisted  IS  months  ago,  whilst  with  Messrs 
Cox-Walker,   of  Darlington. 

The  Military  Medal  for  distinguished  conduct  in  the  field 
has  been  awarded  to  Corporal  A.  J.  Potter,  K.R.R.,  who 
was  with  Messrs.  Willans  &  Robinson,  of  Rugby. 

Sergeant  Charles  Elliott  Atkins,  who  joined  the  Signal 
Section  of  the  R.E.  whilst  with  the  British  Thomson-Houston 
-Co.,  Ltd.,  of  Rugby,  has  been  awarded  the  Military  Medal 
for  gallantry  in  action. 

Private  William  Booth,  of  the  Grenadier  Guards,  who  has 
died  in  a  Smith  of  England  hospital,  aged  nearly  19.  whilst 
undergoing  training,  was,  prior  to  joining  up,  with  the  Halifax 
electricity  department. 

lieutenant  Cecil  Hopkixson,  R.E.  (Signal  Officer),  youngest 
son  of  the  late  Dr.  John  Hopkinson,  F.R.S.,  has  died  of 
wounds  received  in  action,  aged  25  years.  He  was  wounded 
in  the  head  on  November  24th,  1915.  and  died  at  Cambridge 
on  February  9th,  1917.    The  Times  states  that  at  the  outbreak 


of  the  war  he  was  at  Sir  Charles  Pareoi  al    New1 

castle-on-Tyne.     Lieutenant    Eopkinson  had   been    mentioned 

in  i of  Sir  D.  Haig's  dispatches. 

We  regret  to  announce  that  Mr.  W.  E.  Evans,  chief  clerical 
assistant  at  the  London  showrooms  of  the  Edison  Swan  Elec 
trie  Co.,  Ltd.,  died  last  week,  alter  onlj  three  weeks'  erviee 
with  the  Royal  Flying  Corps. 

Obituary.— The  Duke  of  Norfolk. — We  regret  to  record 
the  death 'of  the  Luke  6f  Norfolk,  which  occurred  on  Sunday 
last,  from  gastric  influenza,  at  the  age  of  69  years.  The  late 
Luke  was  Postmaster-General  from  L895  to  L900.  Though 
His  Grace  was  naturally  occupied  with  innumerable  and  vast 
affairs,  mechanical  and  electrical  engineering  matters  formed 
for  him  a  congenial  hobby,  in  which  he  hail  lung  displayed  a 
considerable  and  intelligent  interest. 

Mr.  Chas.  E.  Spurrier. — The  death  has  occurred,  as  the 
result  of  a  motor  cycling  accident,  of  Mr.  (has.  E.  Spurrier, 
the  proprietor  of  the  oldest  established  firm  of  contracting 
engineers  in  Wolverhampton.  The  Wolverhampton  Electric 
Fittings  &  Installations  Co.  was  established  by  him  about  25 
years'  ago,  and  he  was  responsible  at  that  time  for  some  of 
the  earliest  installations  of  electric  lighting  in  the  town,  the 
municipal  supply  not  being  then  inaugurated.  During  the 
past  few  years  he  had  taken  an  interest  in  the  development 
of  hydro-electric  schemes  in  connection  with  the  lighting  and 
power  requirements  of  farms  and  villages.  He  was  a  member 
of  the  Electrical  Contractors'  Association,  and  of  the  Com- 
mittee of  the  Wolverhampton  &  District  Engineering  Society. 

Will.— The  late  Sir  George  Franklin  left  £108,167  gross 
and  £98.625  net. 


NEW     COMPANIES     REGISTERED. 


New    Switchgear    Construction    Co.,    Ltd.    (145,964). — 

Private  company.  This  company  was  registered  on  February  9th,  with  a 
capital  of  £10,000  in  £10  shares, 'to  carry  on  the  business  of  electrical  engi- 
neers, manufacturers  of  and  dealers  in  switchgear,  transformers,  heating,  and 
lighting  apparatus,  &c.  The  Board  of  Train  has  authorised  the  company  to 
acquire  part  of  the  undertaking  of  the  Switchgear  Construction  Co.,  Ltd.,  the 
books  and  documents  of  which  are  liable  to  inspection  under  the  Trading 
with  the  Enemv  Act.  The  usual  provisions  to  ensure  the  British  character 
of  the  new  company  are  inserted  in  the  Memorandum  of  Association.  The 
subscribers  (each  with  one  share)  are:— J.  Hall.  The  Haven,  St.  James  Road, 
Sutton,  Surrey,  electrical  engineer;  C.  E.  Cleeves,  Heddfan,  Sketty,  Glam., 
managing  director  of  private  company.  Table  "  A  "  mainly  applies.  Solici- 
tor :   W.   E.  Singleton,   37,    Essex    Street,  W.C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Seear,  Scott  &  Co.,  Ltd.— Particulars  of  ,£1,000  deben- 
tures created  January  26th,  1917.  filed  pursuant  to  Section  93  (3)  of  the  Com- 
panies (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Pro- 
pi  rty  i  harged  :  The  company's  undertaking  and  property,  present  and  future, 
including    uncalled    capital.      No    trustees. 

Tyne   Electric   Steel    Foundries,    Ltd. —  Issue    on    January 

25th."  1917,   of   £2,700    debentures,    part  of    a    series    of   which    particulars   have 
already   been    filed. 

Sheerness   and    District    Electric  Power   &  Traction    Co., 

Ltd.— A    memorandum  of    satisfaction    in    full  on    lanu.irv    1st,    1917.  of    deben- 
tures  dated    November    4th.    1913,    securing    £200,    Ins    been    filed. 

Banbury     and     District     Electric     Supply     Co.,     Ltd. — A 

memorandum    of    satisfaction    in    full    on    December    30th,    1916,    of   debenture 
dated    March   26th,    1913,  securing   £100,  has  been   filed. 

Woking    Electric   Supply    Co.,    Ltd. — A    memorandum   of 


Ma 


1915, 


of   debent 

D.  P.    Battery    Co.,    Ltd.— Particulars   of    £(>,<);)(  I  deben- 
tures created   (anuarj   18th,  1917,  filed   pursuant   to  Sei i  93  (S)  ol   the  Com- 

I es    (Consolidation)   Act,    1908,   the   whole   amount  being   now    issued.     Pro- 

p.-m   charged      Thi    compam '»    undertaking   and   property,  present  and  future, 
including  uncalled   capital.     No   trustees. 

Oliver    Arc    Lamp,    Ltd.     (90,880).— Capital,    £2,000    in 

£|    shares       Return    dated    December  6th,    1916.      1,407    shares    taken    up;   £7 
paid;    run nsidered   as   paid.     Mortgages  and   charges      £15,000 


CITY     NOTES. 


At  the  annual  meeting,  Liord  Aberconwaj 
Metropolitan  said  that  they  were  sparing  do  pains  to  lay 
Railway    Co.     the  foundation  for  increased  business.  Judg 

ing  from  the  actual  passenger  traffic,  then' 

was  a  normal  and  steady  increase  in  the  sources  I i  which 

they  might  expect  to  derive  then-  passenger  revenue  in  the 
future.  They  hoped  also  that  the  development  of  their  goods 
traffic  would  correspond.  The  company's  position  in  the 
matter  ol'  reserves  was  stronger  than  it  had  ever  be,  i 

\\  h;ii  the  pos n   el    railway    companies  generally   might   be 

after  the  war  it  was  impossible  to  say.    There  might  be  legis- 
lation involving  a  continuance  of  Governmenl  control  in  Bome 
form,  or  there   might   be   even    more   radical   change 
whatever  happened,  it  would  be  all  to  their  advantage  that 
their  reserves   were   substantia]  and    their    financial    pnsitum 
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generally  a  thoroughly  sound  one.  If,  when  the  present 
Government  control  and  guarantee  were  terminated,  they 
reverted  to  the  position  of  independence  that  they  occupied 
before  the  war,  they,  in  common  with  other  railway  com- 
panies, would  be  faced  with  very  largely  increased  expendi- 
ture, and  unless  they  were  permitted  to  take  steps  to  enlarge 
thru-  revenue  by  the  raising  of  fares  and  rates  it  would  not  be 
an  easy  matter  to  make  ends  meet. 

A  meeting  of  the  first  debenture  stock 
Edison  Swan     holders  was  held  on  Monday,  at  which  the 
Electric  scheme  of  arrangement  was  approved.    Mr. 

Co.,  Ltd.  C.  J.  Ford,  the  chairman  of  the  company, 
explained  the  scheme.  He  said  that  it  pro- 
vided for  £100,000  of  new  money  being  brought  into  the 
business,  through  the  medium  of  the  issue  of  100,000  prefer- 
ence shares ;  for  the  increase  of  the  interest  payable  upon  the 
first  debenture  stock  from  4  to  5  per  cent,  per  annum,  to- 
gether with  the  increase  of  the  interest  upon  the  second  de 
benture  stock  from  5  to  oh  per  cent,  per  annum ;  for  the 
provision  of  an  annual  sinking  fund  for  the  redemption  of  both 
classes  of  debenture  stock,  and  the  ultimate  merging  of  the 
second  debenture  stock  with  the  first  debenture  stock  into  one 
class,  bearing  interest  at  5  per  cent,  per  annum ;  and  for  the 
relinquishment  of  the  security  which  both  classes  of  deben- 
ture stock  held  on  the  £2  per  share  uncalled  upon  the  partly- 
paid  "A"  shares.  Four  years  ago,  when  he  first  became 
connected  with  this  company,  it  was  apparent  to  him  and  to 
others  interested  that  further  working  capital  was  urgently 
required  if  the  company  was  to  maintain  a  proper  place 
amongst  the  greater  electrical  undertakings  of  this  country, 
and  a  scheme  was  brought  before  the  debenture-holders  hav- 
ing with  its  object  the  provision  of  further  working  capital, 
but  the  majority  of  them  did  not  see  their  way  to  sanction 
the  directors'  proposals.  Since  that  time  the  company's  trade 
had  very  largely  increased,  and  the  necessity  for  further 
capital  had  become  very  much  accentuated,  so  much  so  that 
unless  this  could  be  provided  the  company's  present  position 
and   prospects  would  be  seriously  prejudiced. 

The   gross  profit  for  the  year  ended  at 

Adelaide  Elec=     August,    2916,    was    £136,541,    as    against 

trie  Supply        ±'119,S97  for  the  previous  year,  an  increase 

Co.,  Ltd.  of  17  per  cent.,  as  against  7  per  cent    in 

the  previous  year.    After  paying  debenture 

interest  and  charges,  management  and  general  expenses,  and 

I -,:i : in _i  £3,000  to  reserve  for  excess  profits,  the  credit  balance 

i      652,046.     An  interim  dividend  of  5  per  cent,   was  paid  in 

June  last,  and  the  following  are  now  recommended: — A  final 

dividend  of  5  per  cent.,   free  of  income-tax,  on  the  ordinary 

shares,  making  10  per  cent,   for  the  year;  a  bonus  of  2  per 

cent.,  free  of  income-tax,  a  final  dividend  of  5  per  cent.,  free 

of  income-tax,  on  19.784  ordinary  shares  (new  issue),  a  bonus 

OJ  2  per  cent.,  free  of  income-tax,  on  amounts  paid  up,  leaving 

£.l,16fl  to  be  carried  forward. 

The  report  shows  that  for  the  year 
Yorkshire  ended  December,  1916,  the  net  profit,  after 
Electric  Power  payment  of  mortgage  and  other  interest, 
Company.  was  £29,112,  as  against  £21,209  for  1915, 
and  £20,535  for  1914.  Including  £2,478 
brought  forward,  the  total  available  is  £31,590,  out  of  which 
6  per  cent,  on  the  preference  shares  absorbs  £9.408,  £12,000 
i  transferred  to  general  reserve  fund,  3  per  cent,  is  to  be 
paid  on  the  ordinary  shares  (£6,316),  and  £3,866  is  to  be 
carried  forward.  Seventy-eight  members  of  the  staff  are  with 
the  Forces;  five  have  laid  down  their  lives.  The  staff  have 
rendered  loyal  service  to  the  company  during  the  year,  under 
very  difficult  conditions.  Costs  of  labour  and  supplies  have 
been  heavy,  but  the  company  has  returned  to  the  steady  pro- 
gress interrupted  by  the  war.  The  advantage  of  the  supply 
i-  being  realised,  and  to  meet  the  demands  in  every  part  of 
the  area  (especially  in  the  southern  and  eastern  divisions, 
where  collieries  and  steel  works  are  being  rapidly  developed), 
additional  genet ating  plant  has  been  ordered.  Owing  to 
urgent  requirements,  £60,000  is  being  advanced  by  the  Gov- 
ernment towards  the  cost  of  the  extension.  This  is  secured 
by  second  mortgage.  Of  the  £71,640  in  cumulative  prefer- 
ence shares  authorised  in  September  last.  £34.490  has  been 
taken  up,  and  the  balance  is  being  allotted  as  applications  are 
received.  The  whole  of  the  £47,000  debenture  stock  of  the 
Waste  Heat  Co.  has  now  been  taken  up-.  Annual  meeting: 
February  20th,  at  Leeds. 

The  misfortunes  of  this  company',  which 

The  Compagnie  at  one  time   absorbed  the  English   Supply 

Madrilene         Co.  at  Madrid,  and  in  which  French  capi- 

d'Electricite.      tal   is  also  interested,  have   been   set  forth 

in   the    Spanish   capital.       The    Gaccta  of 

January  3rd.  for  instance,   contains  a   neitice  that,  in  accord- 

; ith  the  judgment  of  insolvency  of  December  13th,  1916, 

the  company  or  its  legal  representative  was  required  to  pro- 
duce the  company's  general  balance  sheet  within  a  week, 
[lie  Economista  states  that  the  company's  appeal  was  re- 
jected, ami  bankruptcy  was  therefore  inevitable.  The  assets, 
which  were  represented  by  shares  and  debentures,  amounted 
to  a  nominal  value  of  20.000.000  pesetas  (£S00,000),  less  ap 
proximately  2,500,000  peseta's  (£100.000)  of  securities  removed 
for  the  company's  needs  before  the  suspension^  of  payment. 
The  committee  of  debenture-holders  appointed  in  November, 
1911,  is  said  to  have  made  an  excellent  campaign,  and  ob- 
tained happy  results  from  a  judicial  point  of  view.  Negotia- 
tions were  continued  with  the  French  debenture-holders,  who. 


were  represented  by  the  Association  des  Valeurs  Mobilieres, 
in  order  to  harmonise  the  objects  in  view.  The  matter  of 
the  Supply  Co.  (the  English  company  absorbed  by  the  Madri- 
lene Co.)  has  also  been  investigated,  a  company  which  is 
declared  to  be  "a  legacy  burdened  with-cost  of  administra- 
tion in  England  and  fiscal  charges  in  Spain,  in  notable  dis- 
proportion to  the  amount  of  the  debt,  which  suggests  the 
seeking,  if  possible,  of  a  formula  which  would  cause  the 
English  company  to  disappear  promptly."  The  committee 
has  not  neglected  an  examination  of  the  possible  solutions 
which  would  permit,  within  the  limits  of  the  guarantee 
which  the  declaration  of  bankruptcy  has  given  to  the  deben- 
ture-holders, of  the  finding  of  an  arrangement  with  the 
company,  but  so  far  no  practical  results  have  been  achieved. 
On  the  other  hand,  the  committee  has  been  able  to  appreciate 
the  prosperous  course  of  the  Union  Elcctrique  Madrilene, 
which  is  all  for  the  benefit  of  the  Compagnie  Madrilene  and 
is  the  sole  asset  of  the  debenture-holders. 

Tne   Watt,   A.6.  fur   Elehtrische    Untcr- 
Swiss  nchmungen,    of    Glarus,    which   is    closely 

Electrical  associated  with  the  Zurich  Bank  for  Elee- 
Companies.  trical  Undertakings,  and  is  also  an  invest- 
ment company,  reports  that  any  further 
extension  of  activity  in  1915-16  was  stopped  through  the  con- 
ditions of  war,  so  that  the  investments  were  again  limited  to 
those  prevailing  in  the  previous  year.  The  net  profits  lor 
1915-16  amount  to  £9,000,  as  contrasted  with  £18,000,  and 
the  dividend  on  the  ordinary  capital  is  3  per  cent.,  as  against 
5  per  cent,  in  1914-15. 

The  Columbus,  .1.6'.  fur  Elektrische  Untemehmungen,  of 
Glarus,  which  belongs  to  the  Brown-Boveri  group,  and  was 
formed  three  years  ago  to  acquire  the  majority  of  the  shares 
in  the  Compania  Italo-Argentina  de  Elektricidad,  of  Buenos 
Aires,  reports  net  profits  of  £51,000  for  1915-16,  as  compared 
with  £46,000  in  the  previous  12  months,  on  an  ordinary  share 
capital  of  £800,000.  It  is  proposed  to  pay  5  per  cent.,  being 
the  same  rate  as  in  1914-15.  The  directors  state  that  the 
machinery  export  difficulties  in  Europe  in  the  past  year  con- 
tinued to  hamper  the  development  of  the  Buenos  Aires  Co.. 
whose  works,  however,  were  to  be  enlarged,  the  present 
output  representing  approximately  27,000  kw. 

The  War  Loan. — Since  our  last  reference  to  applications 
from  electrical  and  allied  firms  for  War  Loan,  the  following 
have  been  announced.  The  figures  in  parentheses  represent 
new  loan : —  £  £ 

Anglo-Argentine    Tramways    Co (240,000)  650,000 

Victoria  Falls   St   Trann-a.il   Power   Co (400,000)  500,000 

Brisbane  Tramways    Co 108.400 

Babcock    S:    Wilcox              (140,000)  500.000 

Phosphor    Bronze    Co (20,000)  20,000 

British    Mannesmann   Tube    Co (50,000)  50,000 

Marconi    Wireless    Telegraph    Co (100,000)  200,000 

Marconi   International    Marine   Communications  Co.          ...  (50,000)  50,000 

British    Electrical     Federation,    Ltd (220,000)  355,0011 

Ditto,    Staff    Scheme           (10,000) 

Boving   &   Co.   and    Electro    Metals,    Ltd.,    and    M 

Directors               (12,000) 

Auckland    Electric   Tramways   Co 50,(XX 

Para    Electric    Railway    &    Lighting    Co (25.000) 

Stewarts    &    Llovds              (400,000)  500,000 

India-rubber,    Gutta-percha    &  Telegraph    Works  Co.,    I  id.  (30,1 

Lodge    Sparking    Plug    Co (20,000  35,000 

'    James    Scott,    Ltd ...  (1,000) 

Vulcan   Boiler   &  General    Insurance  Co (25,000)  50,000 

O.  C  Hawkes  and    O.C.  Hawkes,  Ltd (20,000) 

Falk.Stadelmann    &    Co.               (26,100)  54,000 

Sterling   Telephone  5;    Electric  Co (25,000)  25,000 

Liverpool    Overhead    Railway        U>,000 

Mersey    Power    Co (5,000)  5,000 

Brown,    Boveri    &    Co.        ...         S 4,000 

General     Electric    Co.     and     its    Allied     Companies'    St3ll 

and    Employes                (26,500)  26,500 

National  Gas  Engine  Co..  Ltd. — The  net  profit  for  1916, 
after  providing  amply  for  depreciation  of  buddings,  plant, 
tools,  &c,  and  allowing  for  management,  salaries,  and  income- 
tax,  was  £95,915.  After  paying  the  preference  dividend,  and 
7£  per  cent.,  less  income-tax,  on  the  ordinary  shares,  plus  a 
bonus  of  9d.  per  share,  £46,334  remains  to  be  carried  forward. 

Crossley  Bros.,  Ltd. — Dividend  on  the  ordinary  shares,  7 
per  cent,  per  annum  for  the  past  half-year,  making  6  per 
cent,  for  the  year. 

Telegraph  Construction  &  Maintenance  Co.,  Ltd. — The 
directors  propose  to  distribute,  in  addition  to  the  interim  divi- 
dend of  5  per  cent,  paid  in  July  last,  a  further  dividend  of  10 
per  cent.,  together  with  a  bonus  of  12s.  per  share. 

Electrical  &  Industrial  Investment  Co.,  Ltd. — For  1916 
there  was  a  profit,  after  payment  of  all  management  expenses 
and  interest  on  debenture  stocks,  of  .£]:;.  l-'J.  plus  £10,87"! 
brought  forward,  making  £24,367.  The  directors  recommend 
a  dividend  of  5  per  cent,  on  the  preferred  ordinary  shares, 
carrying  forward  £13.367.  They  have  continued  to  act  on  the 
principle  of  adding  to  reserve  the  profits  made  on  sales  of 
investments  and  of  charging  losses  on  realisation  against  the 
reserve. 

Tottenham  District  Light,  Heat  &  Power  Co. — Dividends 
for  the  past  half-year  at  the  following  rates  :— 5  per  cent,  cm 
the  preference  stock,  5  per  cent,  on  the  "A"  stock,  and  3J 
per  cent,  on  the  "  B  "  stock,  all  less  income-tax. 

Metropolitan  District  Railway  Co.— Dividends:  On  the 
four  per  cent,  guaranteed  stock  for  the  last  half-year.  2  pel 
cent.,  making  4  per  cent,  for  the  year;  on  the  four  and 
a-haif  per  cent,  first  preference,  2i  per  cent.,  making  4} 
per  cent.;  on  the  five  per  cent,  second  preference  stock,  li 
per  cent.,  making  3  per  cent.,  carrying  forward  £20,688. 
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Underground  Electric  Railways  Co. — The  full  interest  to 
31st  December  on  the  six  per  cent,  first  cumulative  income 
debenture  stock  is  to  be  paid  and  2  per  cent.,  free  of  tax,  on 
the  six  per  cent,  income  bonds  of  1948,  making  5  per  cent., 
free  of  tax,  for  the  year;  carry  forward,  £30, 000.  The  revenue 
shows  a  reduction  of  £27,000,  while  the  increased  income-tax 
and  loss  in  foreign  exchange  exceed  £56,000. 

Blackpool  &  Fleetwood  Trararoad  Co. — The  net  earnings 
for  1916  after  the  payment  of  debenture  interest  and  fixed 
charges  were  £18.256,  making,  with  the  amount  brought  for- 
ward, ±'22,505.  The  directors  recommend  the  payment  of  final 
dividend  of  4-J  per  cent,  (making  6i  per  cent,  for  the  year), 
placing  to  general  reserve  account  £1,000,  to  depreciation  re 
serve  account  £5,000,  writing  down  value  of  investments  in 
railway  stock  £3,005,  and  carrying  forward  to  next  account, 
subject  to  excess  profits  duty,  £3,750. — Financial  Times. 

Davis  &  Timmins,  Ltd. — After  allowing  for  depreciation 
and  other  charges,  and  including  £39,092  brought  forward, 
the  net  profit  is  £103,242.  £5,000  is  put  to  general  reserve, 
565,784  to  income-tax  account,  and  £1,672  to  depreciation  on 
investments.  The  dividend  on  the  ordinary  shares  is  8  per 
cent,  for  the  year,  free  of  income-tax,  and  a  bonus  of  17  per 
cent,  is  to  be  paid,  free  of  income-tax,  leaving  to  be  carried 
forward,  subject  to  special  taxation,  £75,436. 

Liverpool  Overhead  Railway  Co. — Final  dividend  for 
the  last  half  of  1916  at  the  rate  of  5  per  cent,  per  annum  (less 
income-tax)  on  the  preference  shares  and  4  per  cent,  per 
annum  (less  income-tax)  on  the  ordinary  shares,  making  for 
the  year  5  per  cent,  on  the  preference  and  3^  on  the  ordinary 
shares. 

London  Electric  Railway  Co. — Dividend,  2  per  cent,  for 
the  past  half-year  on  the  preference,  making  4  per  cent,  for 
the  year;  £  per  cent,  on  the  ordinary,  making  1J  per  cent, 
for  the  year,   carrying  forward  £24,474. 

Central  London  Railway  Co. — Dividend  on  the  undivided 
ordinary  stuck  for  the  past  half-year,  1J  per  cent.,  making 
3J-  per  cent,  for  the  year;  4  per  cent,  is  paid  for  the  yesf  on 
the  preferred  ordinary,  and  3  per  cent,  on  the  deferred  ordi- 
nary, carrying  forward  £12,079. 

City  &  South  London  Railway  Co. — Dividend  on  the  con- 
solidated ordinary  stock  for  the  past  half-year,  3  per  cent., 
making  1£  per  cent,  for  the  year,  carrying  forward  £17,245. 

National  Electric  Supply  Co.,  Ltd. — The  gross  profit  for 
1916  was  £12,180.  The  directors  recommend  a  dividend  of 
3s.  6d.  per  ordinary  share,  making  6s.  per  share  (against  7s. 
for  1916).  £4,000  is  reserve  for  depreciation,  and  £2,038 
interest  on  bonus. 

Smithfield  Markets  Electric  Supply  Co.,  Ltd. — The  divi- 
dend for  1916  is  1  per  cent,  (as  against  2  per  cent,  for  1915), 
carrying  forward   £1,000. 

Central  Electric  Supply  Co. — In  the  accounts  for  1916, 
after  payment  of  interest  on  debenture  stock,  £19,557  is  placed 
to  depreciation  fund,  and  £1,257  tu  writing  off  (one-half)  dis- 
count on  issue  of  debenture  stock.    £6  is  carried  forward. 

Underfeed  Stoker  Co.,  Ltd. — Dividend  at  the  rate  of  5 
per  cent.,  less  tax,  for  1916. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
The  interesting  point  of  speculation  is  how  soon  Stock  Ex- 
change markets  will  recover  from  the  effect  of  the  enormous 
amount  of  money  which  has  been  put  up  in  payment  for 
War  Loan  stock.  For  nearly  a  month  the  War  Loan  has 
appropriately  assumed  the  first  place  in  everybody's  con- 
sideration ;  and,  as  we  have  said  before,  one  of  the  surprising 
parts  about  the  colossal  issue  is  the  fact  that  existing  securi- 
ties should  have  suffered  so  comparatively  little.  Prices  have 
gone  down,  of  course;  they  were  bound  to  do  so.  Had  the 
fall  been  much  more  extensive  in  its  area,  however,  no  one 
would  have  been  astonished,  particularly  as  so  many  people 
Bold  good  securities  in  order  to  apply  for  the  new  loan. 

There  is  an  idea  current  at  the  time  of  writing  that  the 
.subscription  lists  may  be  kept  open  a  little  longer  than  the 
previously  advertised  time ;  but  most  people  would  be  glad 
to  find  this  report  turn  out  to  be  incorrect,  because  if  the 
lists  remained  open  it  would  certainlv  lend  the  impression 
that  the  loan  has  not  been  the  triumphant  success  which  we 
feel  sure  the  final  figures  will  show  it  to  have  scored. 

Markets,  of  course,  are  listless  and  quiet.  It  is  hardly  to 
be  expected  that  they  will  take  a  turn  for  the  better  until 
two  or  three  weeks  have  elapsed  from  the  closing  of  the 
War  Loan  lists,  because,  quickly  as  money  accumulates,  it 
will  probably  take  a  month  for  conditions  to  settle  down  into 
the  normal  again  The  chief  point  of  interest  this  week  has 
been  the  extraordinary  demand  for  War  Loan  sweepstake 
tickets,    which    have  gone  off   like  the  proverbial    hot  cakes, 


only  quicker.  The  sweep  comprises  950,  1,900,  or  2,700 
tickets  of  £1  each,  with  nine  prizes  per  £1,000  War  Loan 
attached;  and  the  organisers  find  that  they  can  di 
a  batch  in  less  thau  an  hour,  outsiders  as  well  as  members 
of  the  House  being  amazingly  keen  on  this  form  of  invest- 
ment. 

Apart  from  the  sweepstakes,  Home  Railway  dividends 
claim  a  good  deal  of  attention.  In  the  LTnderground  group, 
the  reduction  of  the  interest  payment  on  the  6  per  cent, 
income  bonds  of  the  Underground  Electric  Railways  of  Lon- 
don was  a  sharp  disappointment,  and  led  to  a  drop  of  6J 
points  in  the  price.  The  previous  rise  had  brought  out  a 
good  deal  of  stock;  and  those  who  bought  are  now  talking 
about  the  "  knowing  old  corpse  "  who  figures  as  the  deceased 
account  said  to  have  been  responsible  for  the  amount  of 
stock  available. 

The  company's  explanation  of  the  reason  for  the  decline — 
namely,  the  advance  in  income-tax  and  working  charges — 
is  comprehensible  enough,  but  certainly  there  were  very  few 
who  looked  for  a  lowering  of  the  dividend  this  half-year. 
The  £10  shares  have  come  down  from  2£  to  If,  and  the 
vague  hopes  entertained  of  a  possible  dividend  on  these  are 
incontinently  shattered  for  the  time  being.  The  shilling 
shares  are  quoted  about  5s. 

Other  members  of.  the  group  have  not  done  at  all  badly. 
On  Central  London  deferred  the  dividend  is  at  the  rate  of 
3  per  cent.,  as  against  2  per  cent,  this  time  last  year.  The 
District  Co.  is  paying  3  per  cent,  on  its  second  preference 
stock,  the  London  Electric  1|  per  cent,  on  its  £10  snares,  and 
the  Central  London  3£  per  cent,  on  the  ordinary  stock,  all 
these  being  the  same  as  the  distributions  of  a  year  ago.  The 
London  General  Omnibus  Co.  declares  a  dividend  making  8 
per  cent,  for  the  year,  as  against  12  per  cent,  for  1915. 

Amongst  the  steam-electric  lines,  the  Brighton  Co.  an- 
nounces 4  per  cent,  on  its  deferred  stock,  as  in  1915,  and 
this  is  something  of  a  disappointment,  because  the  optimists 
had  looked  for  4h  per  cent. ;  while  the  maintenance  of  the 
London  &  South-Western  dividend,  upon  which  we  com- 
mented last  week,  also  failed  to  meet  the  hopes  of  something 
better  as  compared  with  last  year.  The  result  is  that  most 
railway  stocks  are  lower  on  the  week. 

Central  London  deferred  non-assented  stands  out  as  a  con- 
spicuous exception  with  a  rise  of  5  points  at  32J.  but  other 
stocks  in  this  section  are  dull.  London  Electric  ordinary 
shares  fell  to  2§.  Districts  dropped  to  16,  and  steam-electric 
issues  are  somewhat  heavy.  London  United  Tramways  4 
per  cent,  debentures  declined  to  41.  London  General  Omni- 
bus debenture  stocks  are  a  little  easier; 

The  electric  supply  section  had  another  pleasant  disappoint- 
ment in  the  shape  of  the  Westminster  dividend,  making  7 
per  cent,  for  the  year,  the  same  as  that  declared  in  the 
previous  twelvemonth.  This  was  a  decided  improvement 
upon  anticipation.  No  change  occurred  in  the  price  of  the 
shares,  but  the  market  generally  is  harder.  The  turning  up 
of  the  lights  in  certain  parts  of  London  cast  a  modified 
brightness  upon  the  market,  although  the  difficulties  experi- 
enced by  householders  in  the  way  of  obtaining  coal  supplies 
was  a  sharp  reminder  that  illumination  companies  have 
probably  suffered  similarly. 

The  telegraph  market  is  inclined  to  be  dull.  There  is  not 
much  doing  in  the  stocks,  but  the  usual  buyers  have  been 
putting  their  money  into  the  War  Loan,  so  that  would-be 
sellers  who  wanted  to  realise  their  stock  for  the  same  pur- 
pose found  that  they  had  to  accept  lower  prices.  Conse- 
quently, the  Eastern  group  is  dullish,  In  do-Europeans  are 
50s.  down,  Great  Northerns  £1,  and  in  one  or  two  cases  it 
has  been  none  too  easy  to  find  buyers,  even  for  the  best -class 
shares.  This  is  the  sort  of  thing  which,  of  course,  will  be 
rectified  before  very  long,  because  as  soon  as  the  call  for 
patriotic  investment  is  silent,  the  bargain-hunter  will  be  out 
looking  for  cheap  stock;  indeed,  his  presence  has  been  ob- 
served in   several  markets  this  week. 

Amongst  foreign  issues,  the  American-Canadian  power 
companies'  shares  are  inclined  to  droop,  and  Kaministiquia 
stands  out  with  a  fall  of  5  points  at  125£.  The  shock  adminis- 
tered to  Wall  Street  by  the  possibility  that  the  United  States 
might  enter  the  active  theatre  of  hostilities  is  practically  over, 
and  many  prices  have  regained  the  falls  which  they  experi- 
enced upon  Germanv's  defiance  of  America  in  connection  with 
the  submarine  warfare.  "America  won't  fight,"  say  a  good 
many  men  in  the  City. 

Brazilian  stocks  and  shares  of  all  classes,  including  Brazi- 
liau  Tractions,  have  been  disposed  to  duluess';  and  the  Argen- 
tine group  is  also  somewhat  heavy.  British  Columbia  elec- 
tric issues  have  sympathised  with  the  general  tendency;  busi- 
ness in  these  has  been  quiet,  like  that  in  other  markets  of 
the  Stock  Exchange. 

The  quietude  of  markets  and  the  issue  of  the  War  Loan 
have  been  jointly  responsible  for  the  rumour  that  the  Stock 
Exchange  Committee  are  discussing  the  suggestion  for  closing 
the  House  at  one  o'clock,  instead  of  leaving  it  open  until 
three  o'clock,  as  to  which  there  may  be  an  official  pronounce- 
ment in   the  course  of  the  next  few  da  vs. 

The  industrial  market  is  reasonably  steady.  There  are 
scarcely  any  changes  in  the  manufacturing  shares  of  elec- 
trical and  cable  companies.  The  iron  and  steel  division  is 
still  dull:  and  rubber  shares,  notwithstanding  a  further  rise 
in  the  price  of  tin-  commodity  to  3s.  3Jd.  per  lb.,  are  inani- 
mate.   There  is  nothing  fresh  to  add  in  regard  to  the  market 
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per  shares,  while  that  for  other  base  metal  descrip- 
tions is  slightly  weaker.     Victoria   Falls  preference   eased  otT 

9d.,  the  ordinary  shares  giving  way  in  sympathy  to 
12s.  i"l.  The  reason  given,  for  the  shrinkage  is  the  same  as 
that  which  has  been  uniformly  put  forward  since  the  War 
1  flan  lists   were  opened. 


MARKET     QUOTATIONS. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electricity  Companies, 

Dividend  Price 

, ■ ..  Feb.  13,  Rise  or  fall 

1914.  1915.  1917.  this  week. 

Brompton  Ordinary        ....      10  10  6§  — 

Charing  Cross  Ordinary           ..66  8g  — 

do.       do.         do.     4i  Pref..        4J        4}  f  +    *3 

Chelsea        6          4  3  — 

City  of  London 9         8  11  — 

do.        do.    6  per  cent.  Pref.        66  91  — 

County  of  London           ....        7         7  10  — 

do.          6  per  cent.  Pref.        6  6  9A  —  J 

Kensington  Ordinary     ....        9          7  6|  — 

London  Electric 4  8  li  — 

do.         do.  6  per  cent.  Pref.        6  6  4J  — 

Metropolitan         SJ  8  2t  — 

do.            4J  per  cent.  Pref.        44        4}  8J  — 

St.  James'  and  Pall  Mali                   10         8  6  — 

8outh  London       6          6  21  — 

South  Metropolitan  Pref.         ..77  l,\  — 

Westminster  Ordinary  ....        9          7  6|  — 

Telegraphs  akd  Telephones, 

Anglo-Am.  Tel.  Pref 6         6  Sih  — 

do.             Def 80/-  33/6  22 

Chile  Telephone 8         8  7  — 

Cuba  Sub.  Ord 6         6  8J  — 

Eastern  Extension          ....        7         8  13|  —  J 

Eastern  Tel.  Ord.            ....        7         8  1S5  —2 

Globe  Tel.  and  T.  Ord 6         7  ll|  —  j 

do.               Pref.           ..6  6  9j  —  | 

Great  Northern  Tel 22  22  84  —2 

Indo-European 18  13  46J  — 2J 

Marconi       10  10  2g  — 

New  York  Tel.  4J          . .        . .       44  4}  111  — 

Oriental  Telephone  Ord.                  10  10  2  —  J 

United  R.  Plate  Tel 8         8  6|  — 

West  India  and  Pan 1          6d,  1  — 

Western  Telegraph        ....        7  8  13|  —J 

Home  Rails, 

Central  London,  Ord.  Assented        4  4  62}  — 

Metropolitan         11  1  23xd  —  } 

do.         District       ..        ..      Nil  Nil  16  —  * 
Underground  Electric  Ordinary     Nil  Nil  1|  —  g 
do.              do.     "A"     ..     Nil  Nil  6;-  —  li- 
do,              do.      Income          6  6  84  46) 

Foreign  Trams,  4o. 

Adelaide  Sup.  6  per  cent.  Pref.         6  6  4J|  — 

Anglo-Arg.  Trams,  First  Pref.           6J  5i  3  — 

do.                2nd  Pref.  . .        5j  6j  2|  — 

do.                6  Deb.       ..6  6  6H  — 

Brazil  Tractions 4  4  47*  — lj 

Bombay  Electric  Pref 6  6  10  — 

British  Columbia  Elec.  Rly.  Pfce.    6  6  61  — 

do.             do.           Preferred  —  Nil  4:i  — 

do.              do.           Deferred  —  Nil  37J  —I 

do.             do.           Deb.          41  41  b4  — 

Mexico  Trams  5  per  cent.  Bonds     —  Nil  25  — 

do.            6  per  cent.  Bonds     —  Nil  22J  — 

Mexican  Light  Common          . .        Nil  Nil  7J  — 

do.             Pref Nil  Nil  14*  — 

do.            1st  Bonds        ..       Nil  Nil  27}  — 

Manctactcbiho  Companies. 

Babcock  &  Wilcox         ....       14  16  2|  —  ^ 

British  Aluminium  Ord.          . .         6  7  27/-  — 

British  Insulated  Ord 15  17J  11  j  — 

British  Westinghouse  Pref.     ..         7J  7J  21  — 

Callenders 16  20  12J  —  } 

do.        6  Pref.           ....         6  6  4  — 

Castner-Kellner 20  22  8A  +  A 

Edison  &  Swan,  £3  paid          . .      Nil  —  ^  _ 

do.        do.      fully  paid      ..Nil  —  1|  — 

do.       do.  4  per  cent.  Deb.        4  4  61  j  — 

Electric  Construction   ....         6  7}  1                 

Gen.  Elec.  Pref 6  6  9*  — 

do.         Ord 10  10  18*  — 

Henley 20  25  15*  —  a 

do.      4}  Pref 4i,  4}  i  _* 

India  Kin  hi-r        10  10  iax  — 

Telegraph  Con 20  20  38  — 

*  Dividends  paid  free  of  income-tax. 


6  16 

4 

6  14 

a 

6    8 

K 

•6  16 

4 

•6  18 

6 

•6  19 

2 

El  ECT.^IC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Montb 

Receipts  for      3  £ 

Locality. 

ended 

the              D-i 

Total  ti  date. 

14  wks.) 

month,          ^  | 

open. 

i 
£      '       £ 

£ 

£ 

a 

Bristol  (Trams)     .. 

Jan.  26 

18,  "^S     f    339       .. 

16,975 

+  1,629 

Bfl-S 

1,59)   —    198        4 

1,593 

—     198 

9-89 

„    26 

22  583  (4-    105        4 

22.588 

1-      105 

M-M 

Hastings 

„    28 

3,712 

<■    to7        4 

3,712 

1-      657 

19-a 

Lancashire  United 

„    31 

6,750 

►    3l2        5 

7.7J2 

-1-      b2i 

42 

Llanduduo-Col.  Bay 

,.    26 

740 

-     18       8J 

1 ,562 

—        12 

6-5 

\iigiu-Argentine   . . 

.,    28 

19,84!) 

r2,878       4 

19,849 

+  2,878 

..    12 

23,977     *  1,109       2? 

150,674 

+  1,966 

WES 

Calcutta 

18,839     + 1,126        4 

18,839 

+   1,126 

Kaigo  .rlie,  W.A.  .. 

Nov. 

2,565  1 

29,FS8 

20,5 

Madras         . , 

Jan.  31 

4,787    4-    B60        4 

4,787 

4-      360 

Montevideo 

Jan. 

33,3ll     -    911       89 

93,109 

—     855 

.. 

Dublin-Luoan  Rly, 

Jan.  26 

432  I—     26        4 

432 

—       26 

1 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general 
and  they  may  vary  according  to  quantities  and  other  circumstanoea 


Wednesday,  February  14th. 


CHEMICALS.   &c. 


i  Acid,  Oxalic per  lb. 

!  Ammoniac  Sal        per  ton 

:  Ammonia.  Muriate  (large  crystal)  „ 

i  Bisulphide  of  Carbon      ..        ..  ,, 

i  Borax „ 

i  Copper  Sulphate ,, 

:  Potash,  Chlorate per  lb. 

i,        Perchlorate         . .         . .  „ 

Shellac  per  cwt. 

Sulphate  oT  Magnesia      ..        ..  per  ton 
i  Sulphur,  Sublimed  Flowers      ..  ,, 

„  Lump ,, 

Soda,  Chlorate        per  lb. 

„      Crystals         per  ton 

Sodium  Bichromate,  casks        . .  per  lb. 


METALS,   &c. 

:  Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 

:       ,,      Tubes  (solid  drawn)           ..  ,, 

:       .,      Wire,  basis „ 

:  Copper  Tubes  (solid  drawn)       ..  „ 

f       ,,        Bars  (best  selected)       ..  per  ton 

r      ,,       Sheet          „ 

r      „       Rod „ 

/      „        (Electrolytic)  Bars         ..  „ 

i      „                  „              Sheets      ..  „ 
I      „                 „              Wire  Rods 

i      „                  „              H.C.  Wire  per  lb. 

:  Ebonite  Rod „ 

■  „        Sheet          „ 

i  German  Silver  Wire        ..        ..  „ 

i  Gutta-percha,  fine „ 

■  India-rubber,  Para  fine   ..         ..  ,, 
Iron  Pig  (Cleveland  warrants)    . .  per  ton 

„    Wire,  galv.  No.  8,  P.O.  qual.  „ 

r  Lead,  English  Pig ,, 

r  Mercury                    per  bot. 

•  Mica  (in  original  cases)  small  . .  per  lb. 

•  „                 ,,             „      medium  „ 
s      ..                 ti             ti      large  .. 

i  Silicium  Bronze  Wire     . .        . .  per  lb. 

■  Steel,  Magnet,  in  bars      ..        . .  per  ton 
r  Tin,  Block  (English) 

i    „     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


Latest 

Fortnight's 

Price. 

Inc.  or  Deo 

1/6 

£75 

£61 

£33 

£31 

£66 

2/6 

2/- 

156/- 

12  -  inc. 

£16 

£i5 

£6  inc. 

£19 

£3  inc. 

1/- 

120/- 

l/8i  lo  1/8| 

Jd.  inc 

£170 

£4  inc. 

£170 

£1  inc 

£170 

£t  inc 

£117 

£5  inc. 

£i72 

£7  inc. 

£155 

£4  inc. 

1/6| 

M.  inc 

3/- 

2/6 

2/3 

6/10 

am 

2d.  inc 

Norn. 

£38 

£3i  5 

£19  15 

6d.  to  3/- 

8/6  to  6/- 

7/3  to  11/-  4  up. 

1/10 

Quotations  supplied  by- 


o  G.  Boor  A  Co. 
c  Thos.  Bolton  *  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  A  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons 

r  W.  F.  Dennis  &  Co. 


Henley's   War    Relief    Fund. — In  aid  of    this  Fund  a 

successful  concert  was  held  on  Friday  last  at  the  Cripplegate  Insti- 
tute, where  members  "f  the  staff,  and  other  Tolunteers.  delighted  a 
large  and  appreciative  audience.  The  large  hall  was  packed.  In 
addition  to  a  number  of  turns  by  the  staff,  the  following  friends 
gave  their  services  : — Mr.  Bernard  Flanders.  A.R.A.M.,  who  acted 
as  accompanist  :  Miss  Jessie  Fisher  :  Mr.  Wilfred  Alderton.  the 
Royal  Campanologist  :  and  Mr.  Grant  Molene  and  his  company  of 
the  Warwick  Repertory  Club.  In  the  unavoidable  absence  of  the 
managing  director  of  the  company  ( Mr.  George  Sutton).  Mr.  W.  J. 
Potter  took  the  chair,  and  in  the  course  of  the  proceedings  referred 
to  the  good  work  done  by  the  Fund,  the  contributions  to  which, 
since  the  inauguration,  had  amounted  to  over  £2,300.  The  parcels 
of  little  luxuries  sent  once  a  month  to  the  Henley  men  at  the 
Front,  or  prisoners  in  Germany,  have  almost,  without  exception, 
reached  the  men.  and  have  been  much  appreciated.  At  the  stait  of 
the  war  the  Fund  was  more  than  sufficient  to  cover  expense-,  and 
various  contributions  were  made  to  the  Red  Cross  Fund  and  other 
war  charities,  but  the  number  of  Henley  employes  in  khaki  had 
now  increased  to  a  total  of  nearly  800,  and  although  the  Fund  had, 
so  far,  been  able  to  keep  pace  with  the  demand,  the  gradual 
increase  had  depleted  the  Fund,  so  that  some  assistance  was  now 
v.  He  announced  that  the  proceeds  of  the  concert  would 
clear  £2.i.  and  that  other  contributions  brought  the  proceed-  up  to 
£65.  Attention  was  also  drawn  to  the  facilities  offered  by  the 
company  to  its  employes  who  wished  to  contribute  to  the  War  Loan,  j 
i.e.,  that  the  company  would  advance  money  to  any  of  its  employes. 
free   of  interest  for  two  years,  to  enable  them  to  do  so. 

The  Price  of  Gas. — Addressing  the  half-yearly  meeting 

of  the  Gas  Light  and  Coke  Co..  Mr.  John  Miles  (the  Governor)  said 
that  it  would  lie  necessary  in  the  near  future  to  raise  the  price  ot 
gas.  It  would  be  impossible  for  the  company  to  continue  to  supply 
gas  at  an  increased  price  of  only  20  per  cent,  "when  the  prices  oi 
raw  materials  had  increased  so  far  in  advance  of  that  figure 
Since  the  beginning  of  the  war.  coal  had  advanced  in  price  50  pei 
cent.,  coal  freights  100  percent.,  and  oil.  including  freights,  301 
percent.  With  a  deficit  of  £12'.l,000  in  a  half-year,  and  with  th« 
cost  of  oil  and  other  items  still  rising,  it  was  quite  impossible  foi 
gas  to  remain  at  :s*. 
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IMPROVED     METHODS     OF     POWER 
MEASUREMENT. 


[Communicated.] 
The  following  account  of  some  new  instruments  intended  to 
assist  the  supply  authority  in  justly  assessing  the  charges  to 
bo  made  to  different  classes  of  consumers  will  be  of  interest. 
It  appears  obvious  that  a  consumer  who  regularly  takes  the 
same  power  during  the  same  hours  each  day  should  not  be 
charged  at  the  same  rate  as  the  consumer  whose  load  is  inter- 


tSIMrllJaSi©:" 
Fig.  1. — Load  Curve. 


mittent.  In  the  first  case  the  installation,  particularly  the 
cable,  can  be  carried  out  with  the  minimum  of  expense,  and 
operated  at  the  maximum  efficiency,  whilst  in  the  second 
case,  the  installation  throughout  must  be  capable  of  dealing 
with  peak-load  periods,  which  may  easily  be  four  or  five  times 
the.  average  load,  necessitating  much  larger  cables,  meters, 
&c.,  even  though  the  average  load  over  a  month  may  be  the 
same  in  both  cases. 

Another  important  consideration  must  be  borne  in  mind, 
namely,  the  hours  during  which  the  consumer  takes  hii 
power,  the  power  companies  being  able  to  supply  a  day  or 
night  load  much  cheaper  than  an  evening  load  during  the 
peaked  lighting  periods. 

It  is  clear,  therefore,  that  to  charge  by  the  unit  on  the 
total  monthly  units  as  measured  on  an  integrating  watt- 
meter is  manifestly  unfair  to  many  consumers,  and  the 
"  peaked  demand  "  consumer  should  be  penalised  accordingly. 
For  this  purpose,  a  knowledge  of  the  maximum  demand  is 
essential,  and  several  ingenious  devices  have  been  designed 
to  record  this.  These,  however,  are  only  partially  success- 
ful, as  they  do  not  indicate  at  what  period  the  maximum 
demand  occurred,  and  if  a  fair  basis  of  charging  Is  to  be  deve- 
doped  this  consideration  is  of  great  importance. 

There  are  certain  consumers  whose  "  peak  "  or  "  maximum 
demand  "  is  bound  to  occur  at  the  same  time  each'  day,  as, 
for  instance,  in  the  case  of  a  spinning  mill,  and  that  time  can 
be  assumed  with  reasonable  accuracy,  a  comparatively  simple 
mechanism  indicating  this  "  maximum  demand"  with  quite 
good  results.  But  in  the  cases  of  consumers  who  are  likely 
to  demand  heavy  "  peaks  "  at  any  period,  the  knowledge  of 
the  time  at  which  this  "  peak  "  occurs  is  essential. 

Two  types  of  meters  have,  therefore,  been  developed  by  the 
British  Westinghouse  Co.  :  — 

1.  The  "  Maximum  Demand  Meter,"  indicating  the  maxi- 
mum demand  only. 

2.  The  "  Printometer,"  which  records  a  printed  record  of 
the  loads  and  the  time  at  which  they  occurred. 

To  make  the  scheme  possible,   the   "  peak  "  period   should 


The  time  interval  is  determined  from  the  conditions  of  the 
installation,  and  is  usually  either  one  half-hour  or  one  hour, 
although  15  minutes  is  often  utilised.  Fig.  1  shows  a  rattier 
improbable  load  curve  divided  into  half-hourly  periods.  The. 
shaded  area  under  the  dotted  line  indicates  the  total  unite 
integrated  by  the  meter  and  recorded  on  the  dial  each  half- 
hour,  and  the  height  of  the  ordinate  to  the  dotted  line  gives 
the  average  rate  at  which  the  electrical  energy  passed  through 
the  meter  during  that  half-hour,  and  which  should  be  indi- 
cated by  the  "  maximum-demand  "  pointer. 
Both  these  features,  namely,  the  total  units  passing  and  the 
maximum  average  rate  at  which  the  power  was 
supplied — in  other  words,  the  "  maximum  de- 
mand " — are  obtained  with  the  British  Westing- 
house  "  Maximum   Demand  "   Meter. 

Figs.  2  and  3  show  a  polyphase  watthour 
meter,  on  which  the  recording  dial  has  in  addi- 
tion a  large  pointer  which  indicates  the  "maxi- 
mum demand  "  during  the  period  decided  upon. 
Besides  driving  the  ordinary  recording  mechan- 
ism, the  rotating  meter  movement  also  drives  a 
train  of  wheels,  which  in  turn  drives  the  maxi- 
mum-demand pointer.  This  train  of  wheels  is 
controlled  by  a  suitable  hair-spring,  and  when 
operating,  drives  against  this  spring,  gradually 
winding  it  up.  Alter  the  predetermined  time 
has  elapsed,  the  train  of  wheels  is  disengaged 
from  the  main  recording  mechanism,  and  lae  spring  resets 
the  wheels  to  the  zero  position. 

The  maximum-demand  pointer  is  driven  in  one  direction 
only  by  means  of  a  small  dog  on  the  train  of  wheels,  and 
when  the  mechanism  resets  itself  to  zero,  the  maximum- 
demand  pointer  remains  stationary,  being  held  in  position  by 
means  of  a  small  friction  clutch. 

The  disengagement  of  the  train  of  wheels  is  controlled  by 
means  of  a  time  switch.  This  switch  makes  contact  every 
half-hour  or  other  period  selected,  and  excites  a  small  electro- 
magnet, the  armature  of  which  is  carried  on  the  framework 
of  the  maximum-demand  wheel  train,  this  framework  being 
suitably   pivoted. 

As  soon  as  the  armature  is  pulled  up  all  the  wheels  return 
to  zero  practically  instantaneously,  although  a  period  of  about 
three  seconds  is  allowed. 

Assuming  the  meter  is  in  operation,  after  the  predetermined" 
time  interval  has  elapsed  the  maximum-demand  pointer  will 
indicate  a  certain  reading. 

During  the  following  time  interval,  should  the  rate  of 
consumption  of  current  be  greater  than  it  was  during  the 
previous  time  interval,  the  maximum-demand  pointer  will  be 
carried  further  round  its  scale,  and  when  the  mechanism  re- 
sets itself  a  higher  reading — the  "maximum-demand" — will 
be  indicated.  On  the  other  hand,  should  the  rate  of  con- 
sumption of  current  be  less  than  that  during  the  previous 
time  interval,  the  mechanism  will  not  be  carried  round  suffi- 
ciently to  re-engage  with  the  maximum-demand  pointer,  and 
the  original  indication  of  the  earlier   period   remains. 

The  Printometer. — This  instrument  has  all  the  features  of 
the  "Maximum-Demand"  meter,  with  an  important  addi- 
tion :  that  all  the  "  peaks "  are  recorded  together  with  the 
time  at  which  they  occur.  In  other  words,  a  complete  load 
curve  is  immediately  obtainable.  Figs.  4,  5,  and  6  give 
various  views  of  the  instrument. 

The  principle  is  rather  different  from  the  indicating  maxi- 
mum-demand meter,  there  being  no  periodical  resetting.  The 
total  'units  are  recorded   on  an  ordinary   dial,  the  mechanis.n 


Fig.  2. — British 
Westinghouse  Type  "N." 


Fig.  3. — Maximum 
Demand   Meter. 


Fig.  4. 
Printometer." 


Fig.  5. 
Type  "  N  "  Meter. 


have  a  moderate  time  limit,  as  a  very  short  "  peak,"  lasting 
one  or  two  minutes,  would  not  affect  the  supply  to  any  great 
extent,  and,  if  an  isolated  instance,  should  not  be  considered. 
When  several  such  "  peaks "  occur  in  a  short  time,  or  an 
increasing  demand  occurs,  these  "  peaks"  must  be  registered. 
The  "  maximum  demand,"  therefore,  should  be  the  average 
rate  at  which  power  is  consumed  over  a  predetermined  time. 


of    this    dial     being    also    engaged    with   another    recording 
mechanism. 

The  second  mechanism — the  "  printer  " — has  three  cyclo- 
meter dials  with  specially  raised  figures,  with  a  carbon  paper 
interposed  between  them  and  the  paper  recording  chart. 
Under  the  paper  are  three  plungers,  operated  by  an  electro- 
magnet, which  in  turn  is  controlled  by  a  time  switch.     Every 
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halt-hour,  or  whatever  the  predetermined  time  ia,  the 
plungers  strike  the  chart  and  carbon  paper  against  the  figures 
on  the  printing  dials,  thus  giving  a  printed  record  of  load 
and  time   of   occurrence.      The    chart  is  driven   forward   by 


BOILER-HOUSE     OPERATION 
MAINTENANCE. 


AND 


Fig.  6. — "  Printometer  "  Meter,  showing  Chart  Removed. 


means  of  the  time  switch  at  the  instant  the  "  printer " 
mechanism  operates,  and  lasts  from  10  to  20  days,  dependent 
on  the  time  interval.  A  simple  spool  device  permits  of  easy 
and  quick  renewal  of  the  chart. 

The  "  printer "  mechanism  does  not  reset  to  zero  each 
period,  and  the  total  units  up  to  time  are  recorded,  both  the 
ordinary  and  "  printer  "  dials  registering  the  same  units.  By 
subtracting  the  previous  reading  the  "  peaks "  can  be  ob- 
tained, and  if  required  a  load  curve  may  be  plotted. 

Below  is  given  a  table  in  the  first  column  of  which  are  the 
figures  as  recorded  by  the  "  Printometer."  The  second  column, 


>rded  total  units 

Load 

per  half-hour 

Maximum  demand 

up  to  time. 

in  kw. -hours. 

KW. 

300 

— 

* 

— 

310 

10 

20 

325 

15 

30 

252 

27 

54 

384 

32 

64 

405 

21 

42 

415 

10 

20 

423 

8 

16 

450 

27 

54 

504 

54 

108 

525 

21 

42 

obtained  by  subtracting  the  previous  readings,  gives  the 
actual  load  in  KW.-hours  passing  through  the  meter  every 
half-hour.  The  third  column  gives  the  "  maximum  demands  " 
which,  in  the  case  of  half-hour  time  intervals,  are  double  the 


Fi3.  7. — Curves  deduced  from  "Printometer"  Records.i 


second  column.  Fig.  7  shows  these  results  plotted.  The  total 
units  up  to  -«ny  period,  the  actual  load  curve,  and  the 
"  maximum  demand  "  are  easily  obtained  at  any  time. 

There  is  undoubtedly  a  wide  field  for  this  instrument, 
which  overcomes  several  difficulties  experienced  by  supply 
companies. 

Any  standard  time  switch  can  be  used  with  this  instrument, 
but  it  is  a  matter  of  conjecture  whether  the  hand  or  elec- 
trically-wound type  is  best ;  the  latter  loses  most  of  its  advan- 
tages when  weekly  or  fortnightly  visits  have  to  be  made  to 
the   meter.  ,Tg  be  conc[uded.) 


(Continued  from  juiqe  14it.) 

At  all  the  stations  except  Vereeniging  the  ashes  are  dumped 
over  the  back  of  the  grate  into  open  hoppers  below,  from 
which  they  are  discharged  into  coco-pans  pushed  by  natives 
through  the  ash  basement. 

At  Brakpan  the  average  percentage  of  ash  in  the  coal  as 
fired  is  about  27  per  cent.,  at  Vereeniging  about  18.5  per 
cent.,  and  at  Rosherville  and  Simmerpan  about  17  per  cent. 

The  average  maintenance  cost  of  ash  haulage  is  .50d.  per 
ton  of  coal  burnt.  This  includes  the  maintenance  of  tracks, 
repairs  and  replacement  of  coco-pans,  haulage  ropes,  and 
repairs  to  reduction  gears  and  motors. 

The  above  system  was  also  installed  at  Vereeniging,  but 
when  burning  anything  over  1,000  tons  of  coal  per  day  it 
was  almost  a  physical  impossibility  for  the  natives  to  keep 
the  basement  clear  of  ashes.  To  overcome  this  a  Zimmer 
vibrating  conveyor  has  been  installed ;  so  far  this  has  been  a 
success.  A  conveyor  is  erected  under  each  line  of  five  boilers, 
discharging  on  to  a  cross  conveyor,  which  discharges  the 
ashes  into  a  bin,  from  which  they  are  fed  into  coco-pans  and 
taken  up  to  the  dump  by  a  rope  haulage.  It  is  found  essential 
to  saturate  the  ashes  with  water  as  they  fall  from  the  hopper 
on  to  the  conveyor  troughs;  unless  this  is  done  the  troughs 
become  overheated  and  badly  buckled,      v 

The  provision  for  dealing  with  ashes  is  often  an  after- 
thought in  station  design,  but  the  efficient  handling  is  a 
matter  of  the  utmost  importance  at  a  power  station  running 
at  a  high  load  factor  and  burning  any  considerable  tonnage 
of  coal,  and  especially  is  this  the  case  when  it  contains  a  high 
percentage  of  ash. 

All  the  boilers,  102  in  number,  are  of  the  Babcock  and 
Wilcox  marine  type;  the  first  eight  boilers  at  Brakpan  and 
the  first  16  installed  at  Simmerpan  have  Green's  econo- 
misers  (steel  cased)  above  the  boiler;  all  other  boilers  have 
Babcock  &  Wilcox  economisers  integral  with  the  boiler. 

Draught  in  all  cases  is  provided  on  the  Prat  ejector  system. 
The  Prat  system  is  very  convenient,  and  the  maintenance 
costs  are  low,  but  the  system  is  not  as  efficient  as  the  ordi- 
nary plain  induced  draught. 

In  the  case  of  one  of  the  large  fans  working  on  two  large 
boilers  at  Simmerpan  (with  4-in.  mixed  coal  fires,  grate  area 
252  sq.  ft.  per  boiler;  11.5  per  cent.  CO,),  the  h.p.  taken 
varied  from  85  to  110.  the  corresponding  draught  at  chimney 
uptake  from  economiser  for  each  boiler  varying  from  .7-. 65 
to  1.6-1.5  in.  Figures  are  given  for  an  official  test  of  a  Bab- 
cock &  Wilcox  marine  boiler  unit;  the  coal  analysis  showed 
moisture  3.4  per  cent.,  vol.  matter  22.8  per  cent.,  fixed  carbon 

58.8  per  cent.,  and  ash  15.0  per  cent.;  similarly,  ash  showed 
moisture  .20  per  cent.,  vol.  matter  1.0  per  cent.,  fixed  carbon 

18.9  per  cent.,  and  ash  79.9  per  cent. 

The  energy  distribution  of  the  coal  burnt  was  as  follows:  — 
To  water  80.6  per  cent.,  to  chimney  gases  8.35  per  cent., 
unburnt  fuel  5.0  per  cent.,  radiation  and  unaccounted  for 
5.05  per  cent.  The  average  evaporation  was  7.21  per  lb. 
(actual),  but  during  the  last  five  hours  7.40  lb.  per  lb.  (actual) ; 
resulting  efficiency  82.8  per  cent. 
The  power  taken  to  produce  the  draught  was  60  h.p. — 
at  11  lb.  per  H.p.-hour,  draught  production 
took  1.52  per  cent,  of  the  steam  generated. 

The  commercial  test  figures  on  a  bank  of 
four  boilers,  at  Vereeniging,  which  were  iso- 
lated from  the  other  plant  and  supplied  steam 
to  a  12.000-kw.  turbine,  its  turbine-driven 
auxiliaries  and  one  steam  turbine-driven  feed 
pump,  are  shown  in  Table  II. 

The  coal  was  crushed  slack  (0-f),  of  an 
energy  value  of  2.88  kw. -hours/lb. 

A  further  test  was  made  at  Vereeniging  on 
18  steaming  boilers,  nine  burning  crushed 
slack  and  nine  burning  large  crushed  and  nuts. 
An  excessive  amount  of  dust  was  present,  due 
to  a  defect  in  the  crusher,  and  the  efficiency 
of  the  boilers  burning  slack  fell  from  75  to  67.7 
per  cent. . 

The  most  important  factor  affecting  effici 
ency  is  the  different  character,  energy  value, 
and  size  of  the  coal  burnt.  The  tendency  is 
for  duff  coal,  which  constitutes  the  great  bulk 
of  the  coal  burnt,  to  contain  more  and  more 
absolute  dust,  which  clogs  up  the  fire  or  falls 
between  the  links  of  the  gTate.  Such  coals 
must  be  mixed  with  other  coals  for  efficient 
burning,  and  care  ia  taken  that  this  is  done 
in  the  conveyor  from  the  outside  to  the  overhead  bunker. 
It  is  general  knowledge  that  duff  coal  burns  better  when 
wetted;  unless  wet  it  goes  over  the  grate  like  a  blanket,  and 
at  a  low  furnace  temperature,  and  increasing  the  draught 
breaks  up  the  fuel  bed  into  ridges,  letting  in  excess  coal  air 
and  lowering  the  efficiency. 

Burninc  drv  duff  alnne  about  6  per  cent.  CO,  only  is  ob- 
tained, but  if  wetted  10.5-12  per  cent. 

By  experience,  it  is  found  that  it  pays  to  wet  all  coals, 
whether  mixed  or  duff,  except  only  clean  peas  and  nuts,  but 
the   wetting    has  to    be    uniform,    and   the   most   successful 
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scheme  has  been  to  spray  the  coal  as  it  leaves  the  overhead 
bunkers  and  enters  the  chute  to  the  stoker  hopper,  though 
this  can  only  be  done  when  the  feed  is  constant,  as  alteration 
results  in  too  wet  or  too  dry  coal. 

TABLE  II. —  Commercial  Test  ox  a  Bank  of  Four  Boilers. 
Babcock  &  Wilcox  Marine  Type,  Vereeniging.  (Slack 
Coal  Test.) 

1.  Period  of  test 

2.  Boiler  heating'  surface  ...         

3.  Superheater  heating  surface 

4.  Economiser  heating:  surface... 
■">.  Grate  area 
tj.  Energy  value  of  coal  burnt  (slack) 

7.  Total  coal  burnt 

8.  Coal  burnt  per  sq.  ft.  grate  ... 

9.  Average  evaporation  per  boiler  per  hour  ... 

10.  Average  evaporation  per  lb.  of  coal 

11.  Average  evaporation  per  sq.  ft.  of   boiler 

heating  surface 

12.  Average  steam   pressure  at   turbine    stop 

valve 

13.  Average  steam  temperature  at  turbine  stop 

valve 
It.  Boiler  house  efficiency 


96  hours. 
5,920  sq.  ft. 
2,247      „ 
2,290      ,. 
252      „ 

2'88  KW.-hr./lb. 
1,259  tons. 
28-5  lb./hr. 
3S,100  lb.  actual. 
5'80  lb. 

5"96  lb. 

181  lb./sq.  in. 

354°  C. 
75  per  cent.* 


1916(4  months) 

1.16,726,000    42,186  000 


principal  factors  in  burning  such  low  grade  fuels  are  (1) 
Arch  design,  (2)  grading,  (3)  draught,  ft)  saturation  of  duff 
or  slack  with  water. 

TABLE  III.— Boiler-house   Efficiencies,  Load  Factors,  ,vc. 

Brakpan.  11114.  191.".. 

Units  sent  out     36,324,000 

Boiler-house  efficiency    ...  76'2  % 

Bosherville. 

U.S.0 253,650,000 

Load  factor  402  % 

Boiler-house  efficiency   ...  73'2  % 

Simmer  pan. 

U.S.0 118,800,000 

Load  factor  39'8  % 

Boiler-house  efficiency    ...  733  % 

Vereeniging, 

U.S.0 229,600,000 

Load  factor  59    % 

Boiler-house  efficiency    ...  70   % 


'2'7  "., 


203  B I 

3*3  % 
73/6  % 


152,700,000 
486% 
76-4  % 


n-2  ">.. 


67,43 

337  % 
746  % 


53,600, 

761  % 


269,400,000     86,050,000 
67'4  %  66-5  % 

72-1%  74-8% 


Boiler-house  efficiency  includes  pressure  aud  temperature  losses 
up  to  turbine  stop  valve. 


Too  wet  coal  is  liable  to  stick  in  buckets,  bunkers,  chutes, 
*c. 

At  the  Brakpan  plant,  owing  to  not  being  able  to  mix  the 
rarioo*  coals,  a  low-grade  fuel    (('2.25  KW.-hr.-lb. — 32-36  per 


Arch  adopted  at 
Brakpan  Generating  Station 


The  arches  standardised  for  conditions  at  Brakpan  are 
shown  in  fig.  5;  they  are  10  ft.  8  in.  long,  as  against  the 
standard  arch  of  8  ft.,  and  stand  a  furnace  temperature  of 
1,200-1,300  deg.  C.  with  low-value  coal,  but  have  a  relatively 
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Fig.  5. — Standard  Furnace  Arches. 


MI0NIGHT  NOON 

Fig.  7. — Load  Curve,  Rosherville  : 
dotted  line  for  boilers  steaming. 


Fig.  8. — Load  Curve,  Simmerpan 
Station. 


cent,  ash)  has  to  be  burnt  alone  in  the  new  boiler-house,  but 
though  the  boiler-house  efficiency  has  fallen  off,  the  economy 
has  impr6ved. 

The  low-value  coal  referred  to — 2.25  KW.-hr.-lb. — containing 
32.5  per  cent,  ash,  is  so  near  the  limit  of  what  can  be  burnt 
commercially  on  chain-grate  stokers  that  a  slight  variation 
downwards  in  value  causes  serious  loss  in  efficiency,  and  it 
is  often  necessary  to  relight  fires  with  higher  value  coal  and 
reheat   the  arch  before  a   fire  can  be  got   going  again.     The 


short  life  with  higher  temperatures.     The  conditions  giving 
the  best  results  with  low-value  coals  are : — 

Peas  (J  in.  —  I  in.).    Slack  (0  i 


Fire  thickness 

Grate  speed 

Draught  at  uptake 

Draught  over  fire  ... 

Coal  burnt  per  sq.  ft.  per  hr. 


Fig,  6.— Self-contained  Boileb  Unit. 


6  in.  4 1  in.  —  5  in. 

No.  3  No.  4 

1'2  in. —  13  in.     l'7in. —  18  in. 
'50  in.  '50  in 

32  lb.  35  lb. 

The '  conditions  have  to  be  maintained  steadily,  and  load 
variations  met  on  those  boilers  burning 
better  coal.  The  coal  is  now  graded  into 
the  two  sizes  shown.  The  boiler-house 
efficiency  at  Brakpan  is  about  72.5  per 
cent.,  and  will  probably  increase  to  74.S 
per  cent. 

While  at  Brakpan  the  problem  is  to 
burn  low-grade  fuels,  at  Simmerpan  and 
Rosherville  the  difficulty  is  obtaining 
high  boiler-house  efficiency  with  the 
relatively  low  load  factors  at  which  the 
stations  run. 

At  Rosherville,  the  load  factor  is  30-40 
per  cent. ;  28  boilers  are  required  for  the 
day  load,  and  only  six  at  night,  and 
efficiency  suffers  from  having  to  keep  so 
many  boilers  alight  without  doing  any 
work.  Fig.  7  shows  the  load  curve.  The 
coal  burnt  in  banked  boilers  is  over  3 
per  cent,  of  the  total  coal  burnt;  in 
addition,  the  average  evaporation  ia  only 
about  70  per  cent,  of  the  rated  capacity 
of  the  boiler,  due  to  the  time  taken  to 
bring  the  boiler  up  to  full  capacity  and 
for  it  to  die  down.  The  station  operates 
under  set  conditions,  and  men  are 
trained  to  a  stereotyped  set  of  opera- 
tions. Mixed  coal  and  duff  are  burnt, 
having  energv  values  between  3.36  and 
3.46  KW.-hr.-lb. 

The  Simmerpan  station  takes  up  the 
larse    load   variations  as  shown  bv   the 
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load  curve  fig.  8.  The  switchboard  staff  communicate  direct 
with  the  boiler-house  staff  by  signal  indicating  rising  or 
falling  load. 

At  Vereeniging  station  the  small  by-product  coal  was  in- 
sufficient in  quantity,  and  a  crusher  was  installed ;  the  com- 
bination of  low  grade  and  the  large  size  and  wide  grading 
was  a  difficult  problem. 

-  /;>  hi  concluded.) 


PRINCIPLES     INVOLVED     IN     COMPUTING 
THE     DEPRECIATION     OF     PLANT. 


The  paper  by  Messrs.  F.  Gill  and  W.  W.  Cook  was  read  and 
discussed   at   a  meeting   of  the  Manchester   Local  Section 
of  the  Institution  of  Electrical  Engineers  on  January  16th. 
Mr.  S.  L.  Pearce  (chief  engineer  and  manager,  Manchester) 
said   members  generally  would  agree   with   the  definition   of 
the    respective    functions  of    the   engineer,   accountant,    and 
financier,  and  with  the  emphasis  laid  upon  the  need  for  the 
closest   co-operation.     Within  the    last  few    years   there  had 
been  examples  of   such  co-operation   in  connection   with  elec- 
tricity undertakings  in  this  country;  for  instance,  at  Bristol 
between  Sir  Wm.  Preece  and  Prof.  Dicksee,  and  recently  at 
Southampton,  where   Sir  John   Snell  was  associated  with  an 
eminent  accountant.     When  all  had  been  said  on  this  point, 
it  remained  true  that  the  engineer  had  to  bear  the  brunt  of 
the  correctness  or  otherwise  of  the  depreciation  charges,   be- 
cause it  devolved  upon  him  at  the  start  to  estimate  the  fac- 
tors which  determined  it,  namely,  the  first  cost  and  the  lives 
of  various  portions  of  plant.     After  making  clear   what  was 
meant   by  "depreciation,"   the  authors  resolved  it   into   two 
components,  renewals  and  improvements.     The  first  of  these 
was  provided  for  already  in  the  case  of  local  authorities,  who 
were  compelled  by  statute  to  form  a  sinking  fund  in  connec- 
tion   with    electricity    undertakings;    but    everyone    did    not 
appear  alive  to  the  necessity  of  making  provision  against  the 
possibility    of    having  to    scrap    portions  of  the   plant    before 
the  physical  life  was  at  an  end.    It  was  desirable  to  empha- 
sise that  depreciation  was  as  much  a  working  charge  as  fuel, 
and  it  had  to  be  settled  on  a  well-defined  basis,  not  dependent 
upon   the   amount  which  a  company  desired   to   pay  in   divi- 
dends or  a  local  authority   to  allocate   to  the  relief  of  rates. 
Contrary  to  the  authors'  opinion,  there  appeared  to  be  a  fair 
measure  of  agreement  amongst  engineers  with  regard  to  the 
question  of  the  life  of  plant,  upon  which,  of  course,  the  re- 
newals chiefly  depended ;  but  the  trouble  lay  in  the  fact  that 
the  recommendations  and  opinions  of  experts  were  very  often 
ignored.    The  question  of  obsolescence  or  improvement  intro- 
duced the  realm  of  speculation,  and  there  was  a  divergence  of 
opinion   as   to  the    percentage  allowance  for  residual   values. 
It  was  almost  impossible  at  the  present  time  to  forecast  cor- 
rectly future   progress,   or  when  the   scrapping  policy   would 
become  desirable ;  therefore,  whilst  agreeing  with  the  authors' 
method  from  a  strictly  logical  and  scientific  point  of  view,  it 
was  doubtful  whether  in  practice  two  sets  of  elaborate  calcu- 
lations  were    necessary.       One  would   appear    reasonably   to 
satisfy  all  practical  requirements  if  based  on  the  life  of  plant, 
either  physical  or  economic.    If  the  former  basis  were  adopted 
it  would  be  prudent  to  build   up  a  general  reserve  fund   to 
a   substantial    amount,    which,   of  course,  would   depend   en- 
tirely upon  local  conditions,  in  order  to  provide  for  the  possi- 
bility of  having   to  scrap  a  portion   of   the  plant  before  the 
physical  life  came  to  an  end.     Regarding  the  Local  Govern- 
ment Board  practice  in  granting  loans,  10  or  12  years  ago  it 
was  usual  to  allow  long  periods  for  repayment,  pe"riods  which 
were  undoubtedly  in  excess  of  the  economic  lives  of  portions 
°f  the  plant,    if   not  in  excess  of   the  physical   lives.      Since 
1906,  the  Board  seemed  to  have  leaned  to'  the  other  side    and 
the  periods  were  unduly  short.    It  was  not  clear  whether  the 
Board    now   intended    to  cover    both   physical   and   economic 
lives;  indeed,  it  was  open  to  doubt  whether  the  new  policy 
was  based  upon   any  definite  ideas  at  all.     The  bulk   of  the 
paper  dealt  with  the  question  of  sinking-fund  method  against 
straight-line    method.    The  former    was  adopted    bv  munici- 
palities, and  a  very  strong  case  was  made  out  in  its  favour. 
The   choice    between   (he    methods   became    more    important 
when   making  a  valuation  of  plant.     The  authors  laid   undue 
stress  upon  the  difficulties  of  carrying  out  the  modernisation 
of  existing  plant.     Many  at  the  present  time  were  compelled 
to  adopt  a  big  scrapping  policy,  schemes  were  being  held  up 
and  engineers  had  to   modernise  existing   stations    so  as    to 
increase    outputs,    and   difficulties    arose   when    no    provision 
had   been   made  for   an  improvement  fund.    The    difficulties 
were  not  to  be  exaggerated,  as  the  practice  of  local  authori- 
ties   was  well   established.       The    Local   Government    Board 
would    grant    borrowing   powers    corresponding    to    the    full 
value  of  the  new  plant  required,  less  the  amount  outstanding 
on  the  old  plant.     During  the  period  the  old  plant  had  still 
to  run,  the  undertaking  carried  a  double  burden,  the  annual 
charge  on  the  old  plant  and   (he  annual  charge  on   the  new 
plant.  _  Obviously,  every  engineer  deciding  upon  the  policy  of 
scrapping  a  certain  amount  of  plant  would  have  to  take  all 
these  facts  into  consideration.     It  was  to  be  borne  in  mind 
that  the   cost  of  reproducing   plant   was  not  necessarily   the 


same  as  the  original  cost.  The  authors  were  right  in  making 
a  strong  point  of  the  fact  that  the  life  of  plant  should  be 
reckoned  by  the  work  done,  and  not  merely  as  a  number 
of  years.  In  many  electrical  undertakings  the  load  factor 
was  going  up,  and  likely  to  increase  still  further  in  the 
future,  and  that  was  to  be  taken  into  account  in  estimating 
the  economic  life  of  the  plant.  He  did  not  agree  that  the 
maintenance  costs  might  be  considered  not  to  increase  with 
age  of  plant.  There  was  no  reference  in  the  paper  to  the 
provision,  in  addition  to  the  fund  for  expiring  capital  outlay, 
of  a  further  fund  for  the  acquisition  of  new  plant  without 
recourse  to  the  raising  of  new  capital,  commonly  known  as 
the  double  provision  basis.  Presumably  the  authors  dis- 
agreed with  such  a  policy.  Regarding  those  electrical  under- 
takings compelled  to  contribute  to  certain  sums  annually  by 
way  of  relief  of  rates,  he  held  that  in  the  event  of  this 
policy  being  abolished  the  whole,  of  the  benefit  accruing  there- 
from should  not  go  to  the  consumer.  The  aim  of  all  under- 
takings should  be  self -capitalisation  spread  over  a  cycle  of. 
say,  40  or  50  years. 

Mr.  J.  Beckett  (borough  treasurer,  Accrington),  repre- 
senting the  Lancashire  and  Cheshire  Branch  of  the  Institute 
•f  Municipal  Treasurers  and  Accountants,  gave  examples 
which  proved  the  scope  for  a  wide  divergence  of  opinion  on 
the  question  of  depreciation.  In  addition  to  individual  dif- 
ferences of  opinion,  there  was  in  practice  always  some 
oscillation  between  physical  necessity  and  financial  expedi- 
ency, between  actual  present  needs  and  available  means. 
The  measure  of  rate  aid  should  not  be  the  answer  to  the 
question  how  much  the  undertaking  would  produce.  That 
policy  would  clearly  handicap  an  undertaking  in  competi- 
tion with  "other  forms  of  light  and  power,  and  the  solution 
was  a  fixed  basis  of  contribution  to  rate  funds.  Referring 
to  exhausted  plant,  the  authors  suggested  that  the  cost  of 
making  changes  should  be  part  of  the  annual  charges,  but 
he  submitted  that  it  was  no  part  of  the  annual  charges  in 
respect  of  plant.  It  might  be  prudent  to  make  provision  for 
it  by  way  of  reserve  if  there  was  surplus  revenue  available 
for  that  purpose,  but  it  was  certainly  not  true  accounting 
to  charge  against  the  plant  for  any  period  more  than  had 
been  taken  out  of  the  plant  within  that  period  in  earning 
the  revenue.  The  true  principle  appeared  to  be  that  plant 
might  be  discarded  and  replaced  by  more  economical  plant 
out  of  capital  when  the  result  of  so  doing  upon  the  revenue 
account  was  not  only  to  maintain  a  state  of  equilibrium,  but 
resulted  in  a  positive  financial  advantage  to  the  undertaking. 
\\  hen  scrapping  plant,  the  question  for  the  engineer  to 
consider  was  whether  the  economies  to  be  effected  thereby 
would  compensate  for  the  additional  capital  charges  thrown 
upon  the  undertaking,  and  until  that  point  was  reached  no 
engineer  would  be  likely  to  recommend  a  change  to  new 
plant,  or  a  renewal  or  improvement  of  the  old.  Moreover, 
local  authorities  could  not  give  effect  to  the  proposal  of  the 
authors,  for  they  were  restricted  to  a  reserve  fund  and  a 
surplus  revenue  of  5  per  cent,  upon  the  capital  outlay.  Depre- 
ciation might  be  defined  as:  "The  charge  against  revenue 
of  any  given  period  of  that  proportion  of  the  cost  of  produc- 
tion during  that  period  which  represents  the  consequent  fall 
in  value  due  to  wear  and  tear  of  the  producing  machinery 
and  plant,  or  the  repayment  to  capital  out  of  the  revenue 
earned  during  a  given  period  of  such  proportion  of  the 
original  outlay  as  has  been  absorbed  or  consumed  in  earning 
such  revenue."  The  authors  declared  that  the  function  of 
the  engineer  was  to  provide  the  information  necessary  regard- 
ing the  plant,  such  as  first  cost,  residual  value,  and  life. 
Depreciation  as  such  was  not,  as  the  authors  said,  a  financial 
operation ;  it  was  clearly  a  physical  process  having  no  neces- 
sary relation  to  finance.  It  was,  of  course,  expressed  in 
terms  of  finance,  but  an  engineer  put  into  a  power  honsf 
for  the  purpose  of  determining  the  depreciation  of  the  plant. 
might  well  proceed  in  terms  of  percentages  without  any 
relation  to  finance  whatever.  Again,  depreciation  had  no 
relation  whatever  to  improvements.  The  fall  in  value  arising 
from  obsolesence.  supersession,  antiquation,  or  the  introduc- 
tion of  improved  machinery  could  not  be  dealt  with  along 
mathematical  lines.  These  things  were  distinct  from  depre- 
ciation of  fixed  capital,  and  therefore  the  speaker  was  directly 
at  issue  with  the  authors'  definition.  The  primary  object  of 
depreciation  was  the  preservation  of  the  original  capital,  and 
the  measure  of  the  annual  charge  was  the  amount  of  capital 
annually  consumed  by  the  production  of  the  year.  Contrary 
to  what  was  repeatedly  stated  in  the  paper,  depreciation  had 
no  relation  to  the  return  on  capital  outlay.  Supposing  a 
period  of  trade  depression  or  losses  occurred  over  several 
years;  surely  the  depreciation  would  not  be  suspended  mean- 
while? It  was  a  fact  that  some  undertakings  made  an  annual 
loss  and  were  subsidised  by  rates.  The  process  went  on. 
profit  or  no  profit,  and  if  the  authors  had  kept  that  fact  in 
mind  it  would  have  saved  them  the  necessity  of  making 
calculations  in  the  paper  which  needlessly  took  account  of 
the  return  on  capital,  because  the  return  on  capital  had 
nothing  whatever  to  do  with  the  question  of  depreciation. 
The  authors  stated,  "  The  depreciation  fund  is  not  required 
until  the  end  of  the  life,"  and  the  question  was  raised  as 
to  the  placing  of  the  annual  amounts  meanwhile.  If  the 
money  was  not  required  in  the  undertaking,  it  would  earn 
interest  elsewhere.  An  accumulating  depreciation  fund  with 
a  fixed  minimum  rate  of  interest  for  the  accumulating  period 
came  very  near  the  solution  of  the  problem  submitted.  Mean- 
while, the  fund  represented  capital,  either  in  a  fixed  or  liquid 
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state,  awaiting  its  true  function  of  restoration.  It  was  diffi- 
cult to  believe  that  anyone  would  defend  the  straight-line 
method,  for  the  simple  reason  that  the  method  extracted 
from  revenue  the  total  amount  of  capital  in  the  name  of 
depreciation  regardless  of  interest,  which  properly  belonged 
to  the  depreciation  fund.  An  accumulating  method  also  pro-> 
vided  a  flat  rate  of  charge  over  the  whole  period  of  the 
estimated  life,  but  the  fund  required  and  obtained  interest 
earned;  the  speaker  was,  therefore,  in  agreement  with  the 
authors  on  the  question  of  the  character  of  the  fund  to  be 
employed  for  depreciation.  The  purpose  of  the  sinking  fund, 
speaking  of  municipal  accounts,  was  fundamentally  different 
from  that  of  the  depreciation  fund.  The  sinking  fund  had 
to  provide  capital.  Granted  a  municipality  obtained  a  loan 
of  £100,000,  and  spent  £100,000  on  plant  and  machinery,  it 
would  acquire  nothing,  but  the  sinking  fund  was  called  in 
to  acquire  capital.  Hence,  the  local  authority .  with  a  true 
depreciation  fund,  plus  a  sinking  fund,  carried  a  double 
burden,  first  for  the  restoration  of  capital,  and  second  for 
the  acquisition  of  capital.  The  use  of  both  would  handicap 
enormously  the  initiation  of  any  municipal  scheme  when  com- 
pared with  private  concerns.  Items  of  charges  against 
revenue  did  not  include  any  charge  for  what  the  authors 
defined  as  improvements.  Regarding  maintenance  and  re- 
renewals,  the  frontiers  between  these  were  not  well  defined, 
and  no  provision  was  made  in  the  scheme  to  meet  the  cost 
of  this  work.  In  the'  paper  it  was  assumed  that  the  cost  of 
maintenance  was  constant  each  year.  With  depreciation 
fixed  upon  first  cost,  and  maintenance  constant,  and  taken 
for  granted  that  it  would  not  increase  with  age,  in  what  part 
of  the  scheme  was  provision  made  for  the  items  which  com- 
bined repairs  and  renewals?  In  dealing  with  the  subject  of 
average  life  and  equated  life,  the  authors  seemed  to  have 
been  somewhat  confused.  Quoting  from  the  paper,  "  There 
is  a  great  danger  if  the  difference  between  average  and 
equated  lives  is  not  appreciated";  and  again,  "For  a  com- 
plex plant,  use  of  the  average  life  will  result  in  inadequate 
provision,  because  the  equated  life  is  always  shorter  than  the 
average  life."  How  could  this  be  if,  as  stated  in  the  paper, 
"  the  depreciation  fund  is  not  required  until  the  end  of  the 
life,"  and,  again,  "  It  is  clear  that  an  equated  hfe  arranged 
for  all  the  plant  provides  money  for  the  renewal  of  every 
part"?  The  speaker  asked  for  a  further  explanation  of  the. 
difference  between  equated  and  average  hfe,  as  he  had  always 
understood  them  to  be  interchangeable.  The  following  reso- 
lution, passed  at  a  special  general  meeting  of  the  Incor- 
porated Municipal  Electrical  Association  in  1902,  was  of  much 
interest : — "  That  in  the  opinion  of  this  Association,  elec- 
tricity supply  undertakings  having  to  be  maintained  in  a 
thorough  state  of  efficiency  out  of  revenue,  no  depreciation 
or  further  writing-off  of  capital  is  necessary,  when  the  period 
allowed  for  repayment  of  loans  is  not  greater  than  30  years, 
as  the  equated  life  of  the  plant  exceeds  that  period." 

Aid.  Walker  said  that  there  did  not'  appear  to  be  any 
necessity  for  two  depreciation  funds,  as  proposed  by  the 
authors.  If  it  were  decided  that  plant  was  not  to  be  run 
for  the  whole  of  its  physical  life,  but  for  a  shorter  period 
termed  the  economic  life,  the  amount  set  apart  for  the  sinking 
fund  should  be  something  which  at  the  end  of  such  life 
fulfilled  the  object  for  which  it  was  created.  .  The  economic 
hfe  was  the  period  after  which  it  was  justifiable  to  scrap  the 
plant;  therefore,  in  his  opinion,  it  was  incorrect  to  estimate 
for  more  than  scrap  value.  In  the  case  of  distributing  sys- 
tems, the  value  of  recovered  copper  ought  to  be  assumed  as 
the  s#me  for  both  periods.  Sound  as  the  system  appeared, 
much  still  depended  upon  estimates.  Plant  should  not  be 
thrown  out  simply  because  its  steam  consumption  was  high  ; 
obviously  the  most  economical  plant  in  a  station  was  run 
with  the  highest  load  factor,  and  the  uneconomical  plant  was 
only  brought  into  use  during  the  period  of  peak  load.  Conse- 
quently, any  gain  shown  by  replacing  such  plant  might  be 
very  small,  and  it  was  neefssary  in  such  cases  to  consider 
the  actual  contribution  of  the  plant  to  the  total  output  of 
the  station.  In  connection  with  the  Manchester  undertaking, 
it  was  interesting  to  know  that  the  capital  expenditure  was 
over  £3,000,000,  and  there  was  already  raised  by  the  sinking- 
fund  method  £1,270,000,  leaving  a  loan  debt  of  £1,730,000. 
The  earlier  Local  Government  Board  loans  were  for  the  whole 
sum  over  a  fixed  period,  and  for  portions  of  the  plant  the 
periods  were  undoubtedly  too  long.  Mr.  Pearce  had  made  a 
valuation  of  what  he  considered  to  be  the  true  economic 
lives;  buildings  were  taken  at  40  years,  plant  and  machinery 
at  20  years,  mains  and  services  20  years,  motors  10  years, 
which  periods  were  very  much  shorter  than  those  fixed  on 
former  occasions.  It  was  decided  to  establish  a  renewals 
suspense  account  and  to  transfer  from  revenue  account  each 
year  the  amount  which,  put  into  the  renewals  suspense 
account,  would  be  sufficient  to  meet  the  deficiency  in  the 
sinking  fund  as  shown  by  the  calculated  shorter  life  of  the 
plant.  The  total  amount  paid  into  that  account  had  been 
about  £344,000,  but  certain  renewals  had  been  made,  and  it 
now  stood  at  £191,000.  This  was  in  addition  to  the  reserve 
fund.  The  speaker  was  of  the  opinion  that  the  later  policy 
of  the  Local  Government  Board  in  fixing  very  much  shorter 
periods,  and  dividing  up  the  loans  in  accordance  with  the 
planton  which  they  were  going  to  be  spent,  was  bringing 
the  sinking  fund  itself  closely  approximate  to  the  economic 
life.  The  loan  for  boilers  only  allowed  17  years,  consequently 
it  was  unnecessary  to  make  any  further  provision,  as  the 
economic  hfe  of  the  boilers    would  certainly  not  be   shorter 


than  the  n  payment  period.  Jn  proof  of  this,  thei 
boilers  in  commission  to-day  where  every  penny  ha 
paid  off,  and  which  had  yet  many  years  of  useful  life.  The 
speaker  favoured  sound  depreciation,  high  maintenance 
charges,  and  the  amount  shown  as  profit  as  low  as  po  ibl 
The  Finance  Committee  of  the  Manchester  Corpora 
October,  1912,  in  adopting  a  policy  of  rate-aid,  actually  de- 
cided that  the.  amount  should  be  calculated  on  the  capital 
expenditure.  A  more  false  principle  could  not  possible  be 
put  forward,  because,  as  already  shown,  £1,200,000  of  the 
capital  borrowed  had  been  repaid,  and  to  a  large  extenl  the 
assets  which  had  represented  it  had  gone  out  of  commission 
and  ceased  to  earn  any  revenue.  Supposing  1  per  cent,  was 
allowed  on  £3,000,000  capital  expenditure,  when  in  fact  there 
was  plant  valued  only  at  one  million ;  it  meant  actually  charg- 
ing 3  per  cent,  against  revenue-earning  plant  belonging  to 
the  undertaking.  This  was  one  of  the  thincs  which  would 
have  to  be  fought  keenly  by  accountants  and  engineers,  and 
by  representatives  on  public  bodies.  Any  amount  fixed  fol- 
iate aid  should  be  upon  the  outstanding  loan  debt,  and  not 
upon  the  capital  expenditure,  otherwise  it  would  become  a 
growing  charge  which  would  jeopardise  the  existence  of  the 
station  in  competition  with  other  suppliers.  It  had  been 
argued  that  a  municipality  ought  to  pay  into  its  sinking  fund 
the  statutory  amount,  and  that,  in  addition,  it  ought  to 
create  a  renewals  account  which  would  enable  it  to  have 
sufficient  capital  at  the  expiration  of  the  economic  hfe  to 
replace  the  plant  without  further  borrowings.  This  meant 
that  the  present  generation  of  users  would  hand  over  as  an 
absolutely  free  gift  to  the  next  generation  of  users  a  power 
station  free  of  all  cost.  This  would  be  grossly  unfair  if  car- 
ried out,  but  such  an  attempt  would  defeat  itself,  because  it 
would  mean  such  high  charges  for  current  that  consumers 
would  not  buy. 
The  authors  will  reply  in  the  Journal  of  the  I.B.B. 


THE     RONTGEN     SOCIETY. 


The  Optophone. 
At  the  meeting  on  February  6th,  Mr.  E.  E.  Fournier  d'Albe, 
D.Sc,  lectured  on  the  properties  and  applications  of  selenium! 
He  said  that  the  peculiarity  of  the  light  action  on  selenium 
could  not  be  due  to  heat,  as  had  been  suggested,  and  he  be- 
lieved that  some  kind  of  ionisation  theory  would  be  pro- 
pounded as  a  final  solution  of  the  whole  question.  Selenium 
was  actually  capable  of  discovering  light  too  faint  to  be 
visible  to  the  eye.  fie  calculated  that  with  the  aid  of  sele- 
nium one  ought  to.  be  able  to  discover  stars  three  magnitudes 
lower  than  those  visible  in  the  ordinary  way.  The  usual 
limit  for  naked-eye  vision  was  about  the  sixth  magnitude,  so 
that  with  selenium  one  ought  to  be  able  to  obtain  the  ninth 
magnitude,  and  selenium  would  keep  this  start  over  the  eye 
whatever  optical  contrivances  might  be  used.  He  had  been 
able  to  make  a  star  record  itself  chronographically,  and  even 
ring  a  bell  in  its  passage,  which  was  quite  a  simple  thing  to 
do,  considering  the  very  delicate  relays  now  at  one's  disposal. 

Dr.  d'Albe  then  passed  on  to  deal  with  some  applications 
of  selenium.  One  of  its  first  applications,  he  said,  was  to 
the  measurement  of  light,  but  the  "recovery  curve"  was  a 
distinct  difficulty  in  selenium  photometry.  Another  proposed 
application  was  for  automatic  shutters  in  cameras,  but  while 
this  was  possible  theoretically,  it  was  doubtful  whether  the 
advantages  gained  outweighed  the  trouble  of  introducing  re- 
lays. Another  application  was  to  multiplex  telegraphy  by 
means  of  a  sound  disk  flashing  intermittent  light  upon  the 
selenium,  the  flashes  being  at  different  rates,  and  picked  out 
at  the  other  end  by  means  of  tuning  forks;  by  this  means 
it  was  possible'  to  analyse  12  different  sets  of  Morse  signals 
sent  along  the  same  wire  at  the  same  time.  Then  there  was 
the  interesting  application  of  selenium  to  phototelegraphy,  or 
the  transmission  of  pictures  along  the  wire.  Selenium'  had 
been  displaced  in  this  work,  however,  by  another  method, 
that  of  swelled  gelatine.  The  fascinating  problem  of  tele- 
vision was  one  which,  he  thought,  would  certainly  be  solved 
in  the  not  distant  future  by  means  of  selenium,  and  another 
practical  thing  was  the  automatic  lighting  and  extinction  of 
lighthouses  and  lightbuoys.  The  lecturer  showed  a  small 
model  lighthouse  wdiich  he  had  constructed ;  the  little  lamp 
was  automatically  extinguished  when  a  large  lamp  repre- 
senting the  sunrise  appeared  in  its  vicinity. 

The  device  in  which  he  was  personally  most  interested  was 
called  the  optophone,  for  enabling  blind  persons  to  read 
ordinary  type.  His  experiments  on  this  instrument  were 
made  before  the  war,  but  the  impossibility  of  getting  the 
Nernst  filaments,  which  had  the  advantage  of  giving  an 
intense  line  of  light,  caused  the  experiments  to  be  left  in 
abeyance  until  recently,  when  he  found  that  the  new  half- 
watt  lamp  would  act  equally  well.  A  disk,  revolved  by  a 
motor  and  perforated  like  a  siren  disk,  was  illuminated  by  a 
lamp  behind  it,  and  the  image  of  the  line  of  dots  was  con- 
verged upon  an  aperture  in  a  slab  above  which  a  line  of 
letterpress  was  slowly  moved.  The  light  thus  reflected  from 
the  type  fell  upon  selenium  bridges  which  were  connected  by 
a  telephone  relay,  and  sounds  corresponding  to  each  letter 
in    turn    were    sent    through    the    telephone.      Whatever   the 
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difference  in  shape  between  any  two  letters,  it  expressed 
itself  in  tone.  Thus  the  letters  gave  a  sound  code  which  the 
pupil  had  to  learn.  The  maximum  sound  was  heard  when 
white  paper  was  exposed  through  the  aperture,  and  the 
minimum  when  black  paper  was  exposed,  and  all  that  the 
blind  person  had  to  do— a  task  obviously  requiring  a  great 
amount  of  practice— was  to  familiarise  himself  with  the  range 
of  differentiation  between  these  extremes.  Dr.  d'Albe's 
demonstration  was  carried  out  with  large  single  letters,  but  he 
said  that  by  using  a  focusing  device,  printed  type  of  ordinary 
size  could  be  read,  and  a  system  of  alignment  would  make  it 
possible  for  people  ultimately  to  read  by  ear  a  column  in  a 
newspaper  or  a  page  of  a  book. 

Sir  James  Mackenzie  Davidson  and  Mr.  T.  Thome  Baker 
took  part  in  the  discussion. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


RUSSIA.— A  Decree  of  the  Russian  Minister  of  Finance, 
dated  November  26th/December  9th,  prohibits  the  exporta- 
tion of  various  articles,  including  electrical  apparatus  of  all 
kinds,  accessories  and  parts;  ferro-silioon ;  salts  and  acids  of 
chrome,  manganese,  molybdenum,  titanium,  tungsten,  vana- 
dium, copper,  tin,  mercury,  nickel,  lead,  and  zinc. 

SWEDEN. — The  exportation  of  quartz  and  felspar  has 
been  prohibited  as  from  December  20th. 

SWITZERLAND.— The  Federal  Council  have  decreed  the 
prohibition  of  exportation  of  crude,  flake,  or  powdered 
asbestos  as  from  December  4th. 

NICARAGUA.— The  Collector-General  of  Customs  has  issued 
a  Circular  directing  that,  as  from  February  1st,  bills  of  lading 
containing  erasures,  interlineations,  or  alterations  shall  not 
be  accepted  at  any  Custom  House  in  the  Republic  unless  such 
erasures,  &c.  have  been  duly  certified  by  the  agent  or  repre- 
sentative of  the  steamship  company  at  the  port  of  shipment. 

VENEZUELA.— According  to  recent  Presidential  Decrees, 
the  undermentioned  goods,  when  imported  into  Venezuela. 
are  to  be  declared  in  the  Consular  invoice,  and  to  pay  duty, 
as  follows : — 


Article. 

Declaration  tor  Consular 
invoice. 

Class  of  the 

tariff  under 

which 

suitable. 

Total  import  duty 
(including 
surtaxes). 

Electrical  accu- 
mulators. 

Electric  stoves 
weighing  each 
up  to  60  kilogs. 
net. 

Electric  stoves 
weighing  each 
more  than  60 
kilogs.  net. 

Acitmuladores     elec- 

tricos. 
Cocinas  electricas  que 

pesen  hasta  eesenta 

kilogramos      netos. 

cada  una. 
Cocinas     electricas 

cuyo      peso      neto 

exceda   de    6esenta 

kilogramos. 

III.  . 

III.  plus 
80  p.c. 
specific. 

III. 

0'391  bolivares 

per  kilog.  gross. 

0-704  ditto. 

0391   ditto. 

It  is  important  to  preserve  the  exact  (Spanish)  wording 
shown  above  in  the  "Declaration  for  Consular  Invoice.' 
(Bolivar   =   9.6d. ;  kilog.    =  2.2046  lb.) 


.    Graham.      January    29th. 
ch   slabs  or   panels,  &c."      W.    J.   Jeni 


NEW     PATENTS     APPLIED     FOR,     1917. 

(NOT    YET    PUBLISHED). 

Published  expressly  lor  this  journal  by  Messrs.  W.  P.  Thompson  &  Co  , 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool   and    Bradford. 

1,412.  "  Electrical  governors  or  speed  regulators  for  electrical  motors,  4c." 
S     J.   Anderson.      January    29th. 

1.437.     "  Electrical  j>u  ' 

1,449.     ■'  Electrical    s» 
29lh. 

1  460  "  Wireless  telephony."  Soc.  Francaisb  Radio-Electrioub.  Janu- 
ary 29th.     (France,  February   15th,  1916.) 

1  465  "  Electric  warning  attachment  for  ships'  telegraphs."  J.  L. 
Murphy.      January  30th. 

1,478.  "  Detachable  instrument  for  varying  timing  of  ignition  of  motor-car 
autcmaticallv."     C.    L.   Whatley.      January   30th. 

1,482.     "  Dry    cells."      F.   C.    T 

1.490.  "  Tov    electric    motor." 
April   18th,   1916.) 

1.491.  "  Tov    motor     installatu 
(U.S.A..   April    ISth,  1916.) 

1,501.  "  Storing  and  correcting  defective  telegraphic  signals  preparatory  to 
transmission."     J.   H.   Dunbar   4  The  Eastern   Telegraph  Co.     January  30th. 

1,511.  "  Svstems  of  ship  propulsion."  British  Thomson-Houston  Co. 
(General    Electric   Co.,   U.S.A.).     January    30lh. 

1.514.  "Telegraphy."     J.   S.  Withers  (J.  C.  CoxV     January  30th. 

1.515.  "  Frequency    changers     and    generators    of     alt* 
rent."     N.    Oboukhoff.      January   30th. 

1.517.     "  Automatic    telephone    system. 


4  F.  R.  Tammadgb.     January  30th. 
C.  Gilbert  Co.     January  30th.     (U.S.A. 

'      A.    C.    Gilbert    Co.        January    30th. 


Zealand,    October  10th,    1916.) 

1,525.     "  Order   telegraphs."     G.    T.    Marslan 

1.544.     "  Dynamo-electric    machines."      Soc.    / 
trique   des    Vehicules.     January    31st.      (France 

L546.     "  Electric    thermo-radio    massage    machine."      G. 
Watkins.      January    31st. 

1,555.     "  Electrolytic    production  of    metal  wire    and    strip 
Coles.     January  31st. 


electric    cu 
January    30th.      (Ne 


D.      January    30th. 

,.non.   pour   l'Eclairace    Elec- 

,    February   4th.    1916.) 

line."     G.   Fuller    4   J.    W. 

S.  O.  Cowper- 


1,575. 
engines. 


Fes 


4    Vi 


Engi: 


Co. 


1,577. 


Fabrer , 


Murray.     Ja 


ters."     British   Westinchousb  Elbctric 
Electric  4  Manufacturing  Co.,   U.S.A.). 


Berrv  &    Bk 


Elbctric  Trans 


Fly-wheel    magneto   devices    for    internal-combustion    engii 
:,  G.    Funck  4   Villiers  Engineering  Co.     January   Slsi. 
1  Magneto  devices  for    internal-combustion   engines."     F.   H. 
G.   Fl'nck    &    Villiers   Engineering  Co.     January  31s 
1,578.     "  Method     of     electrical     edge-welding."       T. 
31st.      (U.S.A.,   March    2nd,   1916.) 

1,581.  "  Vacuum-tvpe  electric  con 
and  Manufacturing  Co.  (Westinghoi 
January  31st. 

1.587.  "  Polyphase  transformers." 
foi.mer    Co.      January   31st. 

1.588.  "  Electric    furnaces,    and     transformers     for    use    therewith."      F.     E. 
Berry  4   British  Electric  Transformer  Co.     January   31st. 

1,609.     "  Liquid    resistances   for   use    in_  rotors   of   induction   motors    for    ship- 
propulsion,     4c." 
February   1st. 

1,612.     "  Sparking  plugs."     A.  E.   Tonk! 
E.  Tonks  4   G.   A.   Tonks.     February   1st. 

1,629.     "  Ignition    magnetos    for    internal-combustic 
Syndicate   4   E.  A.   Watson.     February  1st. 


Electrical    Engineering    Co.    &    C.    C    Sutton. 
E.  Tonks  4  Sons,  C.  W.  Toiiks, 
nes."     U-L    Mac- 


Electrolytic   prod 
Cow  per-Coles.      February    1st. 

1.641.     "  Electro-magnetic 
(General    Electric  Co.,    U.S.A.) 
1,653.     "  Electric   transmission   i 
1,661.     "  Electric    furnaces."     C 
tic    ignition    foi 


of   metallic 


ubes 


ith  closed  end."    S.    O. 


tches."        British 
February   1st. 


i.    A.   Laidlaw.      February    1st. 

Febrdary  1st. 
bustion    engines,    4c."      F.    A. 


Sex 


1,678. 
1,687. 
1,692. 


February    2nd. 
'  Electric    furnaces 
February  2nd 


for    melting    or   refining 


i-fer 


us    alloys 
February    2nd. 


N.    McLe. 
J.  Boothwell.      February  2nd. 
Ryland.      February  2nd. 
nd     waves    for    signalling."     W.    V. 


1  Portable    electric    hand-lamps 

Lighting  outfit  for   road  vehicle 
1  Magnetic  compasses." 

1.712.  "  Apparatus     for    produc 
Foulis.     February    2nd. 

1.713.  "  Electrical    measuring    instruments."     J.    H.    Care.      February   2ud. 
1,729.     "  Wiring    ships,    buildings,   &c,    for    distribution    of   electricity."      L. 

M     Waterhouse.      February   3rd. 

1,732.  "  Process  for  manufacture  of  zinc  tubes."  S.  O.  Cowpbr-Coles. 
February  3rd. 

1,739.  "  Flexible-cable  funicular  traction  system."  Compagnib  GsjniALX 
Electrioue.      February   3rd.      (France,   February    7th,   1916.) 

1.748.     "Electric   bells."     J.  Davis  &  Son    and  W.   H.   Davis.     February  3rd. 

1,754.  "  Electric  motor  control  and  apparatus  therefor."  British  Thomson- 
Hc-uston  Co.  &    H.  C.    Hastings.     February   3rd. 

1.762.  "  Stimulating  growth  of  hair  by  weak  currents  of  electrkity.  A- 
C.   Stewart.     February  3rd. 

1,764.    "  Dynamo-electric   machines."     P.  A.    H.  Mossay.     February  Ski. 


PUBLISHED     SPECIFICATIONS. 


Electricity  MrrsBS.     O.  T. 
.    Nobbs   &    W.    W.     rtokhl. 


Western   Wee- 


those   under    which    the   specification    will    ue- 
subsequent  proceedings   will    be    taken. 
Marconi's   Wireless    Telegraph   Co.    4    C.    S. 
[102,997.] 

"     K.    Codd. 


1915 

5,319.     Procbss  of  and  Apparatus  for 
Blathy.      April    8th.      (April   9lh,    1914.) 

10.722.     Electrical    Heating   Apparatus. 
July  23rd.     (January    21st,    1916.) 

17,581.    Automatic   Telephone    Call    Distributing   S 
trie  Co.     December    16th.      (December    19th,    1914.) 
1916 
The   numbers  in    brackets  ai 
printed    and    abridged,  .and    all 
471.     Electrical  Condensers 
Franklin.     January   11th,    1916       . 

477.     Ignition    Devices    for    Internal-combustion    Engines 
January   11th.      [102,998.] 

487.  Magnet  Systems  for  Magneto-electric  Machines  for  1gnitK7m  Fur 
poses  in  Internal-combustion  Engines.  W.  Schmidt.  January  11th,  »1». 
[100,018.)     Convention   date   not    granted.  .  -f 

519.    Secondary    Batteries.     G.  Pearson.     January  12th,    191(1.     [HB.MB] 
541.     Ignition  Dynamos.     C.  T.  Mason.     January  25th,   1915.     PM.W1.J 
579     Starting    of    Synchronous    Dynamo-electric    Machinery,    akd    mbans 
theuefor.     J.   Mould.     January  13th,   1916.     [101,809.] 

581.  Electrical  Apparatus  for  producing  Hot  and  Cold  Cimiurrs  of 
Alt  for  Drying  Hair  and  for  other  purposes.  E.  B.  Wright.  January 
13th,    1916.     [103,153.] 

599.  Radio  Receiving  Circuits.  C.  F.  Elwell  &  C.  J.  Close..  January 
13th,   1916.      [103,004.] 

676.  Automatic  Steering  and  Self-propelled  Torpedoes  ahd  otheb  Pro- 
jectiles. V.  Pascore,  C.  J.  Beaver  &  E.  A.  Claremont.  January  15th.  Mlf- 
[103,007.] 

721.  Electro-magnetic  Shuttle-throwing  Gear  for  Weaving  Looms 
Bachelet  Shuttle  &  Loom  Coi  and  W.  Routledge.  January  17th,  1916. 
[103,157.] 

802.  Elrctric  Switches.  British  Thomson-Houston  Co.  (General  Ekttnc 
Co.,    U.S.A.).     January    18th,    1916.      [103,167.] 

876.  Telephone  Systems.  Relay  Automatic  Telephone  Co.  &  L.  C.  Bygrave 
January    19th,    1916.     [103.173.) 

999      Sparking  Plugs  and  the  Manufacture  of  the  same.     T.  Crcabee   and 

Sons  &   W.    J.  Spicer.      January   21st,   1916.      [103.179.]     (Addition  to  4,8»S/15,' 

1  417     Cores    for    Pupin    Loading    Coils,    Electromagnets,   and  thb  like 

Western    Electric    Co.    (Western    Electric   Co.,    U.S.A.).      January   89th,   1916 

[103.188.] 

1,976.  Electric  Diaphragm  Horns  for  Automobiles  and  thb  un.  A.  w 
Hulbert.      July    25th,   1916.     [103,018.] 

2,065.  Radio^telegraphy.  J.  Bethenod  &  E.  Girardeau.  February  11th, 
1915.      [100.075.]     (Addition     to    1,597/16.) 

2,076  Magnetic  Compasses.  F.  Barker  4  Son  and  E.  W.  Barker.  Febru- 
ary   11th.    1916.     [103.019.] 

2.256.  Electric  Batteries.     R.  S.   Baxter.     February  15th.   191*.     [1W.W0 1 
2,916      Railway  Signxlling.     W.  R.  Svkes   Interlocking  Signal  Co.  ft  R.    W. 

Tarrant.       February    20th,    1916.       [103.026.] 
3.161.     Battery    Cells.     W.   L.    Walker.      March   17th,   1915.      [100,171.] 

3  286.  Electric  Cable  Drums,  Reels,  oh  the  like.  H.  G.  Wood  4  E. 
Edwards.     March  4th.    1916.     [103,206.] 

4  192  -  Sparking  Plugs  for  Internal-combustion  Engines.  R.  A.  Grifiths- 
ani   W.  P.   Gilbart.      March    21st,    1916.     [103,044.] 

4,558.  Electric  Discharge  Apparatus.  British  Thomson-Houston  Co.  (Gene- 
ral   Electric    Co..    U.S.A.).      March    28th,    1916.      [103,046.] 

4,697.  Electric  Oscillators.  British  Thomson-Houston  Co.  (General  Elec 
trie   Co.,   U.S.A.).      March   30th,   1916.     [103,047.] 

5.257.  Sparking  Plugs  for  Internal-combustion  Engines.  A.  B.  Back. 
April    11th.    1916.     [103.051.] 

5,422.  Portable  Military  Telephones.  J.  W.  Dungey  4  C.  B.  Keretmg. 
April    13th,    1916.      [103,227.] 

5  934  Electric  Locomotives.  British  Thomson-Houston  Co.  (General 
Electric   Co.,    U.S.A.)     April  25th,  1916.     [103,235.] 

5  972  Points  for  Tramways,  Railways,  and  the  like  purposes.  K.  B. 
Holt.     April   26th,  1916.     [103.236.] 

6.355.  Telegraphic  Transmitters  and  Relays.  Orhng's  Telegraph  lusiru- 
rnents   Syndicate  4    A.    Orling.     May   3rd,    1916.      [103,238.] 

6,618.  Location  Indicators  for  Electric  Press-buttons.  E.  D.  A.  Bigot 
May  9th,    1916.     [103,059.] 
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Sir  Isaac  Newton,  shortly  before  his  death,  said: 
— "  I  do  not  know  what  I  may  appear  to  the  world. 
but  to  myself  I  seem  to  have  Veen  only  like  a  boy 
playing  on  the  seashore,  and  diverting  myself  in 
now  and  then  finding  a  smoother  pebble  or  a  prettier 
shell  than  ordinary,  whilst  the  great  ocean  of  truth 
lay  all  undiscovered  before  me  " — yet  Leibnitz  esti- 
mated that  Newton  had  achieved  far  more  than  all 
other  mathematicians  put  together  from  the  begin- 
ning of  history.  Lord  Kelvin,  at  his  jubilee,  in 
reply  to  the  homage  of  the  whole  scientific  world. 
said: — "One  word  characterises  the  most  stren- 
uous of  the  efforts  for  the  advancement  of  science 
that  I  have  made  perseveringly  during  55  years; 
that  word  is  failure."  Yet  he  towered  above  all  his 
scientific  contemporaries,  and  was,  perhaps,  the 
greatest  savant  that  the  world  has  known.  It  is. 
in  fact,  a  trait  common  to  all  who  have  spent  their 
lives  in  the  pursuit  of  knowledge,  and  have  acquired 
a  profound  acquaintance  with  the  hidden  mysteries 
of  Nature  and  Science,  that  they,  more  than  all 
others,  realise  the  immensity  of  the  field  that  lies 
open  before  them — shrouded  in  mists,  it  is  true,  and 
beset  with  pitfalls,  culs  de  sac,  false  clues,  but  also 
holding  treasure  in  store  of  inconceivable  richness 
for  the  reward  of  those  who  patiently  grope  amid 
its  gloomy  fastnesses.  We  have  as  yet  but  ven- 
tured over  the  border  of  that  illimitable  expanse: 
the  further  we  penetrate  into  its  depths  the  better 
we  appreciate  the  wealth  that  lies  beyond,  and  the 
greater  becomes  our  strength  10  overcome  the  diffi- 
culties that  confront  us.  We  see,  too,  how  far  we 
have  strayed  from  the  true  path  in  the  complacent 
past,  when  we  thought  we  had  approached  finalitv 
in  one  or  other  quest. 

These  thoughts  are  prompted  by  the  striking 
appeal  addressed  to  our  American  colleagues  by 
Dr.  Whitney,  in  the  Electrical  World,  the  gist  of 
which  we  reprint  elsewhere  in  this  issue.  We  have 
often  drawn  attention  to  the  splendid  work  that  has 
been  accomplished  by  the  research  laboratory  of 
which  he  is  the  head,  and  quite  recently  Mr.  A.  P. 
M.  Fleming  has  reminded  the  Institution  of  Elec- 
trical Engineers,  at  Manchester  and  Newcastle,  of 
the  vast  resources  and  assiduous  attention  which 
are  devoted  to  industrial  research  by  manufacturing 
firms  in  the  United  States,  as  well  as  in  Japan  and 
Germany.  In  cannot  be  suggested  that  America  has 
neglected  the  possibilities  of  industrial  research. 
Of  what,  then,  does  Dr.  Whitney  accuse  a  nation 
which,  above  all,  is  noted  for  utilitarianism  and 
practical  common-sense  ?  It  is  of  ignoring  the 
claims  of  research  in  pure  science,  research  directed 
solely  to  the  advancement  of  human  knowledge, 
without  an  eye  to  the  commercial  results  that  may- 
accrue.  He  declares,  in  effect,  that  the  United 
States,  from  the  scientific  point  of  view,  is  a  para- 
sitic nation,  depending  almost  wholly  upon  the 
labours  of  the  scientists  of  Europe,  who  have  pro- 
vided it  with  the  means  to  cure  disease,  to  commu- 
nicate by  ethereal  waves,  to  radiograph  the  internal 
organs  of  the  body,  to  rid  the  Isthmus  of  Panama 
of  the  pestilence  that  made  it  a  death-trap  for  the 
engineers  of  de  Lesseps,  to  transmit  power  from 
its  waterfalls  over  hundreds  of  miles.  And,  indeed, 
it  is  true  that,  with  rare  and  brilliant  exceptions, 
such  as  Franklin.  Henry,  and  Langley.  the  history 
of  the  United  States  can  boast  of  no  great  pioneers 
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iu  pure  science  as  opposed  to  industries — inventors 
it  has  had  in  plenty,  but  few  discoverers. 

Now,  there  is  in  this  a  lesson  for  ourselves. 
Engineering:  in  particular,  and  electrical  engineer- 
ing above  all,  is  built  upon  science  as  the  founda- 
tion. Primary  and  secondary  cells,  the  dynamo,  the 
arc  light,  wireless  telegraphy  and  the  X-rays, 
electro-deposition,  the  electric  furnace,  the  manu- 
facture of  aluminium,  alkali,  and  other  products  of 
electrometallurgy  and  electrochemistry,  the  fixation 
of  nitrogen,  the  telegraph,  and  countless  other 
triumphs  of  electrical  engineering,  all  derived  their 
origin  from  the  laboratories  of  men  who  wooed 
Science  for  herself  alone,  without  thought  of  per- 
sonal profit — many  of  the  foremost  of  them,  we  are 
proud  to  recall,  of  British  race.  We  do  not  over- 
look the  fact  that  on  the  basis  of  these  dis- 
coveries, industrial  research  has  given  rise  to  innu- 
merable inventions  of  the  utmost  importance  to 
mankind,  such  as  the  glow  lamp,  the  telephone,  the 
steam  turbine,  the  polyphase  system,  the  submarine 
cable,  and  other  commercial  developments,  in  which 
also  our  fellow-countrymen  have  played  a  leading 
part.  But  we  live  in  a  time  of  difficulty  and  danger, 
when  attention  is  pre-eminently  directed  to  the  com- 
mercial possibilities  of  invention  and  research,  and 
there  is  no  little  risk  that  in  the  struggle  for  com- 
mercial supremacy  we  may  lose  sight  of  the  higher 
aims — the  general  welfare  of  humanity,  and  the 
claims  of  pure  scientific  research  upon  our  labours 
and  our  purse.  Let  us,  then,  lay  to  heart  the  spirit 
of  Dr.  Whitney's  appeal.  Although  almost  ignored 
"by  the  public  and  the  State,  our  scientists  in  the 
past  have  won  their  place  in  the  foremost  rank  of 
progress;  now  that  the  nation  has  awakened  to  the 
necessity  of  scientific  work,  let  us  take  care  that 
while  industrial  research  is  not  neglected,  pure 
science  shall  receive  that  whole-hearted  support 
which  hitherto  has  been  denied  to  it.  For  upon  the 
■due  observance  of  this  precept  rests  not  only  our 
-.scientific  culture,  but  also  our  industrial  existence. 


The    somewhat   interesting  ques- 

The  Control      tion  has  arisen  as  to  whether  motor 
of  the  Electric    car  agents  shall  have  a  monopoly  of 

Motor=Vehicle  the  sale  not  only  of  petrol  motor 
Business.  vehicles,  but  also  of  those  propelled 
by  electricity.  Thus,  in  the  last 
issue  of  the  Motor  Trader,  in  a  report  of  a  meeting 
of  the  Scottish  Advisory  Council  of  the  Motor  Trade 
Association,  we  read  that  "  a  clause  in  a  draft  of  a 
Bill  to  be  promoted  by  a  Municipal  Association 
under  which  powers  are  sought  to  store,  charge,  in- 
spect, and  repair  electric  vehicles  was  considered.  It 
was  agreed  to  write  to  head  office  requesting  that 
the  clause,  if  sought  to  be  passed  into  law,  be  op- 
posed, and  stating  that  this  Council  disapproves  of 
the  matter  being  left  in  the  hands  of  the  Electric 
Vehicle  Committee  of  the  Society  of  Motor  Manu- 
facturers and  Traders,  agents'  interests  not  neces- 
sarily being  those  of  that  Committee." 

The  subject  is  considered  by  our  contemporary  of 
such  importance  that  it  devotes  a  long  leader  to  the 
matter,  from  which  we  are  glad  to  learn  that,  as  the 
leading  organ  of  the  motor  traders,  it  has  not  hesi- 
tated, when  finding  itself  unable  to  see  eye  to  eye 
with  a  certain  section  of  its  readers,  to  speak  out, 
and  strongly  urge  that  the  best  interests  of  all  will 
be  served  by  motor  agents  adopting  an  attitude  of 
sympathy  and  tolerance  towards  the  problem. 

The  writer  states  that  a  good  deal  of  interest  has 
been  created  in  certain  trade  circles  respecting  the 
promotion  of  a  Bill  authorising  local  authorities  to 
cater  for  the  electric  vehicle  trade,  and  that  the  Bill 
indicates  a  very  significant  development  on  muni- 
cipal trading  lines.  It  is  pointed  out  that  if  the 
authorities  take  full  advantage>  of  its  provisions, 
their  interest  in  the  electric  vehicle  will  exceed  the 


mere  operation  of  charging,  and  will  comprise 
the  repair  and  maintenance  of  vehicles  and  the 
sale  of  everything  in  the  electrical  line  requisite  foi 
these  vehicles.  Our  contemporary  holds  that  there 
is  no  ground  for  the  assumption  that  the  Bill  em- 
bodies a  deep  laid  scheme  on  the  part  of  the  public- 
service  bodies  to  appropriate  what  may  become  an 
important  branch  of  the  motor  trade. 

What  mainly  concerns  the  opponents  of  the  Bill 
is  the  plain  issue  as  to  whether  the  interests  of  the 
retail  motor  trade  are  threatened.  They  urge  that  if 
the  electric  vehicle  is  to  command  public  approval 
anything  like  commensurate  with  the  petrol  vehicle 
the  motor  agent  should  be  taking  prompt  and  ade- 
quate measures  to  secure  the  business. 

Those  who  believe  with  us  that  the  electric  vehicle 
is  destined  to  make  great  progress  in  this  country 
and  that  its  development  has  been  delayed  largely  by 
the  lack  of  charging  facilities,  maintain  that  while 
the  motor  trade  is  indifferent  to  the  great  promise 
of  this  branch  of  the  industry,  the  offer  of  the  local 
authorities  to  supply  the  stimulating  factor  in  the 
shape  of  charging  stations  and  repair  and  supply 
facilities  is  entitled  to  approval  and  support. 

If  we  remember  rightly,  there  has  already  been  a 
little  friction  between  the  M.T.A.  and  the  Agents' 
Section,  Ltd.,  on  the  one  hand,  and  electrical  engi- 
neering traders  on  the  other,  with  regard  to  the  sale 
of  the  many  electrical  accessories  associated  with 
petrol  cars.  It  is,  therefore,  greatly  to  be  hoped 
that  the  M.T.A.  will  not  adopt  the  attitude  advo- 
cated by  its  Scottish  Advisory  Council  with  respect 
to  electrical  motor  vehicles,  but,  rather,  the  saner 
course  suggested  by  the  Motor  Trader,  a  course 
that  will  go  far  in  removing  any  wrong  impressions 
that  may  exist,  and  in  building  up  a  more  favourable 
view  of  the  M.T.A. 's  objects  and  intentions  in  elec- 
trical circles. 


We  print  on  another  page  an  im- 
Substitution  portant  memorandum,  issued  by  the 
in  Electricity  Reserved  Occupations  Committee 
Works.  for  the  guidance  of  electrical  under- 
takings in  effecting  substitution  of, 
and  releasing,  men  for  the  Army.  The  demand  for 
young  fit  men  in  the  Army  is  apparently  so  great 
that  most  other  considerations  have  now  to  be  set 
aside,  and  from  the  end  of  this  month  substitution 
must  be  more  extensively  applied  than  previously 
even  in  electricity  works,  upon  which  the  manufac- 
ture of  munitions  so  vitally  depends.  We  do  not 
know  when  the  memorandum  was  circulated  among 
members  of  the  I.M.E.A.,  or  whether  it  has  been 
sent  to  non-member  undertakings,  but  the  Commit- 
tee issued  it  as  long  ago  as  February  5th.  The 
matter  is  one  of  great  importance  to  all  electricity 
undertakings  and  their  employes,  whether  repre- 
sented by  the  Association  or  not,  and  there  is  only 
a  week  before  the  "  exceptionally  favourable  reser- 
vation "  practice  is  withdrawn.  Therefore  we  give 
the  document  full  publicity  at  once,  though  it  has 
only  come  to  our  hands  while  going  to  press. 


It  is  now  many  years  since  we 
Our  Canals,  began  in  these  pages  our  advocacy 
of  the  better  use  of  the  canals  of  the 
United  Kingdom  in  the  interests  of  trade,  industry, 
and  agriculture.  In  season  and  out  of  season  we 
joined  with  others  in  the  demand  for  modernisation 
and  fuller  utilisation  of  this  means  of  transporta- 
tion; we  described  the  various  systems  of  elec- 
trical operation  that  had  been  proposed  or 
adopted  in  this  and  other  countries.  It  was 
commonly  believed  that  the  canal  system  was 
being  strangled  or  ignored  by  the  railway  companies 
for  selfish  ends.  To-day  we  see  how  deplorable  it 
is  that  suitable  measures  for  improvement  were  not 
adopted  in  time.  A  past  Government  referred  the 
whole  subject  to  a  representative  Canals  and  Water- 
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ways  Commission,  and  exhaustive  evidence  was  col- 
lected from  many  quarters,  here  and  abroad,  but  it 
is  only  in  war-time,  when  the  Government  has  the 
railways  under  its  control,  that  anything  in  the 
shape  of  definite  action  is  taken.  It  were  waste  of 
words  now  to  spend  much  space  showing  how 
greatly  we  should  have  had  our  tasks  simplified 
during  the  last  year  or  two,  when  the  pressure 
upon  the  railways  was  phenomenal,  if  we  had  also 
been  able  to  depend  upon  a  continuous  traffic  of 
barges  on  an  up-to-date  network  of  waterways. 
Whatever  regrets  may  be  in  our  mind,  we  must 
count  it  all  for  future  good,  as  well  as  helping  us 
in  the  remaining  stages  of  the  war,  that  Govern- 
ment action  has  at  last  been  taken  which  will  pre- 
vent the  matter  from  ever  falling  back  into  its 
former  position.  With  its  control  of  the  railways, 
the  Government  naturally  assumed  control  of  the 
railway-owned  canals,  and  it  is  now  announced  that 
the  Board  of  Trade  is  also  taking  possession,  for 
the  period  of  the  war,  of  any  other  canals,  non- 
railway  owned,  that  may  be  required  for  essential 
traffic.  It  is  intended  to  set  up  an  executive  com- 
mittee to  control  the  canals  and  all  the  buildings. 
barges,  machinery,  &c,  that  go  with  them. 
Whether  railway-owned  or  otherwise,  they  will 
come  under  this  Committee,  and  every  effort  will  be 
made  to  secure  for  the  nation  their  best  use  for  the 
conveyance  of  food,  munitions,  materials,  &c. 
Truly,  this  horrifying  war  is  lifting  us  as  a  people 
out  of  many  of  our  old  ruts. 


CANADIAN     WATER-POWERS. 


The  Minister  of  Labour  has  been 
Tfce  Goed  giving  further  expression  to  his 
Time  Coming,  views  on  after-the-war  industry-. 
He  continues  to  speak  with  the 
greatest  optimism,  foretelling  a  period  of  booming 
trade.  As  we  suggested  in  our  reference  to  one  of 
his  earlier  speeches,  his  opinions  are  those  of  an 
authority  on  the  iron  and  steel  trades,  and  we  entirely 
agree  with  him  in  regard  to  the  outlook  therefor. 
Everybody  connected  with  those  trades  and  with  the 
engineering  industries,  knows  well  enough  what 
large  arrears  of  work,  even  of  the  normal  kind,  are 
accumulating.  Railway  companies,  tramway  com- 
panies, electrical  undertakings,  &c,  are  unable  to 
spend  what  is  almost  imperatively  necessary  even  on 
maintenance,  and  extension  work  is  more  often  than 
not  only  a  dream,  though  verging  in  cases,  we  fear, 
upon  nightmare.  In  all  the  work  of  rehabilitation 
and  satisfying  the  needs  of  the  world,  the  share  of 
the  iron,  and  steel,  and  engineering  trades  cannot 
fail  to  be  enormous,  and  it  nnist  inevitably  spread 
itself  out  over  many  years.  But  perhaps  the  most 
urgent  need  of  all  will  be  the  new  shipbuilding,  upon 
which  armies  of  workers  will  need  to  work  at  high 
speed  to  make  up  for  recent  and  anticipated  losses. 
Activity  in  the  shipbuilding  industries  means  high- 
pressure  prosperity  in  iron  and  steel  and  engineer- 
ing industries,  and  these  form  so  large  a  part  of 
our  national  industrial  operations  that  it  is  reason- 
able for  Mr.  Hodge  to  suggest  that  every  other 
trade  may  boom  in  sympathy.  Thoughts  such  as 
these  respecting  the  future  are,  however,  over- 
shadowed by  the  knowledge  that  we  are  at  the 
greatest  crisis  of  the  war,  and  may  have  strange 
ways  yet  to  tread  before  the  palms  of  victory  are 
won  for  Civilisation.  We  have  yet  to  put  all  our 
strength  into  the  contest,  and  have  sacrifices  and 
losses  to  bear,  but  beyond  it  all  we  trust  that  there 
lies  unbroken  Peace,  which  will  be  treasured  and 
understood  as  Peace  never  was  before  in  our  day. 
With  the  period  of  Peace  between  the  nations,  let 
us  have  harmony  in  the  industries  at  home,  and, 
while  still  at  war,  prepare  in  those  industries  them- 
selves, as  the  Minister  of  Labour  once  again  sug- 
gests to  us,  those  schemes  for  greater  efficiency  of 
organisation,  operation,  and  production  which  may 
go  far  to  secure  that  harmony. 


The  Water-Power  Branch  of  the  Canadian  Department  of 
the  Interior  has  recently  issued  a  very  complete  and  excel- 
lently illustrated  description  of  the  developed  and  un- 
developed water-powers  of  Canada,  and  we  have  reoei  veA  a 
copy  from  the  Canadian  Government  Trade  Offices  is 
Basinghall  Street,  E.C. 

The  volume  is  a  reprint  of  five  monographs  prepared  for 
distribution  in  connection  with  the  exhibit  of  the  Dominion 
Water- Power  Branch  in  the  Canadian  Pavilion  at  the 
Panama-Pacific  International  Exposition,  San  Francisco. 
L915  :  it  deals  in  sections  with  t h<_-  water-powers  of  British 
Columbia,  the  Prairie  Provinces,  Ontario.  Quebec  and  the 
Maritime  Provinces.  An  introduction  by  the  Superintendent 
of  the  Dominion  Water-Power  Branch  points  out  the 
important  part  played  by  water  power  in  the  industrial 
development  of  the  Dominion,  which,  with  the  continual 
advance  in  electrical  science,  is  expected  to  become  even 
greater  in  the  future.  Practically  every  commercial  centre 
from  coast  to  coast,  except  only  a  few  in  the  middle  Prairie 
Provinces,  lias  abundance  of  water  power  available  for 
present  and  future  needs. 

Within  the  provinces  of  the  Dominion  of  Canada,  and 
excluding  the  North-West  Territories,  practically  all  the 
Yukon,  and  the  Northern  and  Eastern  portions  of  Quebec. 
it  is  estimated  that  17,74  0.000  h.p.  are  available,  inclusive 
of  Canadian  developments  permitted  by  international 
treaties.  The  developed  powers — for  electrical,  pulp. 
milling  and  other  purposes,  aggregate  1,712,193  h.p.. 
distributed  as  follows: — Nova  Scotia,  21,412  h.p.;  New 
Brunswick,  13,390  h.p.  ;  Prince  Edward  Island,  500  H.P.  ; 
Quebec,  520,000  h.p.  ;  Ontario.  789,466  h.p.  :  Manitoba. 
56,730  h.p.  :  Saskatchewan,  4.">  h.p.  :  Alberta,  33,305  h.p.. 
British  Columbia,  265,345  h.p.  ;  and  Yukon,  12,000  h.p. 
If  the  present  rate  of  increase  in  development  is  continued 
in  the  future,  the  8,000,000  h.p.  estimated  to  be  available 
within  range  of  present  markets  will  be  entirely  in  use 
within  1 5  years. 

The  Dominion  Government  controls  navigable  streams 
and  their  water  powers  throughout  the  Dominion  and  the 
water  powers  in  general  of  the  provinces  of  Manitoba, 
Saskatchewan,  and  Alberta.  The  administration  of  all 
water  powers  in  British  Columbia,  Ontario,  Quebec.  New 
Brunswick,  and  Nova  Scotia  is  under  respective  provincial 
control. 

As  is  well  known,  British  Columbia  has  been  prodigally 
endowed  with  natural  water-power  sites  on  its  numerous 
rivers  and  lakes,  and  it  is  estimated  that  within  reasonable 
distance  of  the  cities  of  Vancouver  and  Victoria  there  are 
possible  water-power  developments  aggregating  750,000  h.p. 
situated  within  an  area  of  20,000  sq.  miles  ;  in  addition. 
it  is  estimated,  roughly,  that  other  available  powers  in  the 
province  would  bring  the  total  up  to  3,000,000  h.p. 

Amongst  the  principal  powers  developed  may  be 
mentioned  those  of  the  West  Kootenay  Power  and  Light 
Co.,  23,000  h.p.  :  the  Lake  Buntzen  plant  of  the  B.C. 
Electric  Railway  Co.,  of  84,500  h.p.  ;  and  the  Jordan 
River  plant  in  Vancouver  Island,  of  the  same  company. 
25,000  h.p.  :  the  Western  Canada  Power  Co.'s  plant  at 
Stave  Lake,  20,000  h.p.  ;  Ocean  Falls  Co.,  11,200  h.p.  ; 
Power  River  Co.,  24,000  h.p.,  &c. 

The  undeveloped  powers  include  many  large  blocks  of 
25,000 — 80,000  h.p.,  and  it  is  pointed  out  that  great 
opportunities  exist  for  the  electrochemical  and  electro- 
metallurgical  industries,  there  being  many  water-powers 
similarly  situated  to  those  in  Scandinavian  countries, 
and  wonderful  possibilities  of  transport  by  water  freight  to 
suitable  markets. 

The  establishment  of  eleetrometallurgical  refineries  for 
copper  in  the  neighbourhood  of  Vancouver  or  Prince 
Rupert,  where  the  plants  could  be  erected  on  excellent 
water-front  sites,  would  add  to  the  incentive  ahead) 
existing  to  develop  the  copper,  zinc,  lead,  and  other 
mineral  resources  of  the  province. 

In  the  Prairie  Provinces.  Lakes  Manitoba,  Winnipeg,  and 
Winnipegosis  are  the  largest  bodies  of  water.  Lake  Win- 
nipeg has  an  area  in  excess  of  Lake  Ontario,  and  into  it  flow 
the  Winnipeg,  Red,  and  Saskatchewan  and  other  rivers, 
while  its  outlet  to  Hudson  Bay  is  the  Nelson   River.     The 
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northern  part  of  Manitoba  is  drained  by  the  Churchill 
River,  and  the  northern  parts  of  Saskatchewan  and  Alberta 
by  the  Athabaska  and  Peace  Rivers.  The  Winnipeg  River 
is  one  of  the  most  important  power  rivers  on  the  continent, 
and  offers  many  available  power  sites  in  proximity  to  the 
City  of  Winnipeg  ;  a  systematic  survey  of  these  sites  has 
l>een  carried  out  by  the  Government,  and  six  undeveloped 
sites  are  noted  within  52 — 74  miles  of  Winnipeg,  these 
representing  1(32,700  H.P.  under  present  conditions  and  over 
300,000  h.p.  after  the  storage  facilities  are  provided.  The 
Winnipeg  municipal  power  plant  at  Point  du  Bois,  77  miles 
from  the  city,  will  have  an  ultimate  capacity  of  70,000  h.p.  ; 
its  present  installation  amounts  to  51,500  h.p.,  and  may 
be  increased  to  1 1 9,000  h.p.,  the  energy  being  stepped  up 
to  GG.O00  volts  for  transmission. 

The  Winnipeg  Electric  Railway's  power  plant  at  Pinewa 
Channel  is  05  miles  from  the  city,  and  has  some  28,200  h.p. 
installed  and  a  60,000-volt  transmission. 

Another  concern,  the  AVinnipeg  River  Power  Co.,  has 
made  arrangements  for  the  immediate  construction  of  a 
plant  consisting  of  eight  21,000-h.p.  generating  units  on 
the  du  Bonnet  site,  a  110,000-volt  transmission  to  Winni- 
peg being  proposed. 

The  development  of  the  Bow  River  above  Calgary  on 
suitable   lines  would   give   about   50.000  h.p.  on  six  sites  : 


sidn,  Ontario's  water  powers  are  better  appreciated  in  this 
country  than  those  of  other  parts  of  Canada  ;  the  work  of 
the  Commission  is  regularly  reviewed  in  our  columns,  and 
readers  are  referred  to  the  latter  for  details. 

The  Ottawa  River  tributaries  have  provided  many 
moderate  sized  power  developments  ;  the  Northern  Ontario 
Light  and  Power  Co.,  which  supplies  the  Cobalt  district, 
has  two  plants  of  8,000  and  3,800  h.p.  The  Ottawa  River 
itself,  if  regulated,  would  provide  000,000  h.p.  betweca 
Lake  Temiskaming  and  Carillon  ;  about  30,000  h.p.  is  now 
in  use  at  the  Chaudiere  Falls,  including  about  9,000  h.p.  by 
the  Ottawa  Electric  Co.,  and  5,000  h.p.  by  the  Ottawa 
Power  Co. 

Of  the  rivers  flowing  into  Lake  Ontario,  the  Trent  and 
its  tributaries  would  easily  provide  75,000  h.p.  by  reasoi 
of  the  works  of  the  Trent  Canal,  now  Hearing  completion  : 
about  45,000  h.p.  is  now  developed — the  Electric  Power 
Co.  having  seven  plants  of  a  rated  capacity  of  33,000  h.p. 
in  operation,  supplying  a  large  territory  along  the  lake  front 
through  300  miles  of  44,000-volt  transmission.  The 
undeveloped  powers  of  the  Trent  system,  having  capacities 
ranging  from  1,000  to  10,000  H.P.,  offer  fine  opportunties  for 
new  industries  in  the  vicinity  of  Peterboro',  Cambellford 
and  Trenton. 

The  total   low   water  capacity  of    all  the  Luke  Hurom 
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The  Stave  Falls  Plant  of  the  Western  Canada  Power  Co.,  British  Columbia. 


the  Calgary  Power  Co.'s  plant  at  Horseshoe  Falls  on  this 
river  consists  of  two  8,750-H.P.  turbine  units  and  two 
0,000-H.P.  units,  energy  being  transmitted  at  55,1 )( 10  volts 
to  Calgary.  The  same  company's  Kananaskis  Falls  plant 
contains  two  5,800-h.p.  turbine  units. 

Some  GO  miles  above  Edmonton  a  power  site  on  the 
North  Saskatchewan  would  produce  30,000  h.p.  ;  at  Cole 
Falls,  25  miles  below  Prince  Albert,  a  power  plant  is  being 
constructed  for  that  city.  Below  the  forks  of  the  Saskat- 
chewan at  least  five  power  sites  are  available,  one  at  Grand 
Forks  offering  40,000  continuous  h.p. 

Passing  over  numerous  smaller  developments,  we  come 
to  the  Nelson  River,  which  offers  immense  prospective 
water  powers,  there  being  19  power  sites  that  would  pro- 
duce from  77,000  to  235,000  h.p.  at  the  turbine  shaft,  and 
give  a  total  of  2i  million  estimated  h.p. 
I  A  summary  of  the  undeveloped  and  developed  water- 
}>owers  in  Ontario  shows  total  potential  powers  amounting 
to  nearly  5,000,000  h.p.,  of  which  722,000  h.p.  are  deve- 
loped, 574,000  being  utilised  for  electrical  purposes. 

The  actually  developed  power  of  the  Ottawa  River  and 
tributaries  is  7 1 ,000  h.  p.  ,  G  reat  Lake  tributaries  1 37,000  h.p.  ; 
Hudson  Bay  slope,  22,000  h.p.  ;  James  Bay  slope,  30,000 
H.p.,and  International  boundary  rivers,  402,000  h.p.  Pro- 
bably due  to  the  work  of  the  Ontario  Hydro-Electric  Commis- 


tributaries  is  about  100,000  h.p.,  neglecting  storage,  amd 
about  50,000  h.p.  is  at  present  developed. 

Of  the  most  important  undeveloped  powers,  the  Frenck 
River  has  three  sites,  each  capable  of  producing  10,000  h.p. 
with  storage,  besides  other  smaller  powers.  On  theSpanisk 
River,  the  Canadian  Copper  Co.  has  12,500  h.p.  installed 
for  operating  its  mines  and  smelters,  while,  lower  down,  the 
Spanish  River  Pulp  and  Paper  Co.  has  10,000  h.p.  in  use. 

About  15,500  h.p.  used  in  the  cities  of  Port  Arthur  and 
Fort  William  is  mainly  derived  from  the  plant  of  the 
Kaministiquia  Power  Co.  at  Kakabeka  Falls  ;  these  cities 
are  also  within  easy  transmission  distance  of  the  Silver  Falls 
on  the  Kaministiquia  River,  where  some  20,000  h.p.  is 
available,  and  of  the  Nipigon  River,  the  40  miles  of  which 
with  Lake  Nipigon  at  the  head,  are  estimated  to  be  capable 
of  developing  100,000  h.p. 

The  Winnipeg  River  (in  this  province)  is  roughly  esti- 
mated to  have  available  some  250,000  h.p.,  of  which  only 
22,000  h.p.  has  been  brought  into  use.  The  White  Dog  Falls 
on  this  river,  with  suitable  storage,  would  alone  produce 
75,000  h.p.,  and  several  sites  on  the  English  River  could 
be  developed  in  blocks  of  20,000  to  40,000  h.p.  Accurate 
information  regarding  the  rivers  of  the  James  Bay  slope  is 
not  available,  but  it  may  be  assumed  that  1,500,000  h.p.  is 
physically  capable  of  development. 
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At  present,  there  are  two  plants  of  the  Northern  Canada 
Light  and  Power  Co.  on  the  Mattagami  River  with 
10,000  h.p.  available  ;  also  the  Abitibi  Pulp  and  Paper 
Co.'s  19,500  h.p.  plant  at  Iroquois  Falls  will  shortly  be  at 
work. 

On  the  international  rivers,  the  Canadian  plants  on 
Niagara  include  those  of  the  Canada  Niagara  Power  Co., 
with  100,000  h.p.  :  the  Electrical  Development  Co.. 
125,000  h.p.;  and  the  Ontario  Power  Co.,  180,000  h.p. 
On.  the  old  Welland  Canal,  about   12,000  h.p.  is  developed. 


Kuaa     Power  Plant  of  the  Granby  Consolidated  Mining  Co 

supplying  industries  in  St.  Catherines,  Merritton,  and 
Thorold.  The  Dominion  Power  and  Transmission  Co.  also 
has  a  57,000-H.P.  plant  at  Decew  Falls  which  utilises  the 
canal  water,  and  transmits  energy  at  10,000  to  40,000  volts 
to  a  number  of  towns  in  the  Niagara  peninsula  ;  the  com- 
mercial prominence  of  Hamilton  is  largely  ascribed  to  the 
power  facilities  offered  by  this  company. 

Between  Lakes  Superior  and  Huron  is  a  difference  in 
level  of  20  ft.,  and  the  minimum  flow  at  St.  Mary's  Rapids 
would  produce  90,000  h.p.,  half  of  which  belongs  to 
Ontario  ;  this  power  has  partly  been  used  in  Canada  and  the 
States — in  the  former,  about  17,000 
h.p.  is  used  by  the  Algoma  Steel 
Corporation  and  allied  industries. 

The  St.  Lawrence  river  between 
Lake  Ontario  and  Lake  St.  Francis 
offers  a  development  of  1,000,000  H.P., 
of  which  500,000  h.p.  would  be  avail- 
able for  Ontario. 

Such  a  development  would  require 
the  co-operation  of  the  United  States. 
and  be  costly  ;  moreover,  a  sufficient 
Market  for  the  power  does  not  exist. 

The  undeveloped  water  power  of 
Quebec  represents  about  5,000,000  h.p.  ; 
the  developed  power  amounts  to  520,000 
h.p.,  of  which  370,000  h.p.  is  used  in 
the  form  of  electrical  energy. 

There  are  many  undeveloped  falls 
aad  rapids  on  the  Ottawa  River  (in 
Quebec)  ;  the  Quinze  River  (a  part  of 
the  Ottawa  River)  has  some  90,000 
h.p.  available,  and  the  Kipewa  River 
50,000  h.p.  The  Lievre  River,  a 
tributary  of  the  Ottawa  River,  is  es-. 
timated  to  be  capable  of  generating 
85,000  h.p.,  of  which  less  than  10,000 
is  in  use,  while  the  Gatineau  River 
would  produce  225,000  h.p. 

The  Cedars  Rapids,  about  35  miles  from  Montreal,  on 
the  St.  Lawrence,  are  capable  of  generating  160,000  h.p.  : 
at  present,  the  Cedars  Rapids  Manufacturing  and  Power 
Co.  is  producing  90,000  h.p.,  of  which  60,000  h.p.  is 
lieing  transmitted  to  aluminium  works  at  Massena  and  the 
remainder  to  Montreal. 

On  the  opposite  side  of  the  St.  Lawrence,  the  Canadian 
Light  and  Power  Co.'s  plant  at  St.    Timothee   furnishes 


20,000  h.p.  to  Montreal  for  traction,  and  can  be  extended 
to  50.000  h.p.  Some  13,000  h.p.  is  also  developed  on  the 
Soulanges  Canal  for  use  in  the  city. 

A  diverting  canal  between  Lakes  St.  Francis  and  St.  Louis 
would  give  a  head  of  80  ft.  and  possibilities  of  over 
1 00,000  h.p. 

Still  nearer  Montreal,  at  Lachiue,  the  rapids  are  esti- 
mated to  be  equivalent  to  100,000  h.p.,  but-  only  a  portion 
is  available  for  development,  and  an  existing  plant  supplies 
13,000  h.p.  to  the  city,  which  also  receives  20,000  h.p. 
from  a  plant  on  the  Richelieu  River 
at  Chamley,  and  a  certain  amount  from 
the  well-known  Shawenegan  Falls  de- 
velopment, nearly  100  miles  distant  mi 
the  St.  Maurice  River,  so  that  the  city 
receives  in  all'  about  126,000  H.P. 
from  water  developments.  The  St. 
Maurice  River  has  possibilities  of 
650,000  H.P. :  the  most  southerly  power 
is  at  Le  (ires  Falls,  15  miles  north 
of  Three  Rivers,  where  60,000  h.p.  is 
available. 

The  entire  water  rights  of  the 
Shawenegan  Falls  are  owned  by  the 
company  of  that  name  :  the  plant  is 
capable  of  generating  1 55. ooo  h.p., 
which  is  used  locally  in  the  aluminium, 
carbide  and  manufacturing  industries. 
and  transmitted  to  Montreal.  Three 
Rivers,  and  other  towns. 

Situated  about   12i  miles  above  the 

Shawenegan   Falls  are  the  Grand  Mere 

Falls,   with     10o,ooo     h.p.    available, 

which     is    being     developed     by    the 

Laurentide  Co.     At  La    Tuque,  on    the  same  river,    is  a 

fall  capable  of  developing  over  75,000  n.i\,  and  there  are 

a  number  of  smaller  power  sites. 

In  the  vicinity  of  Quebec  City  are  numerous  undeveloped. 
or  partly  developed,  powers,  and  the  Sagnenay  River. 
120  miles  north  of  the  city,  provides  two  sites  for  develop- 
ments of  300,000  h.p.  continuously,  which,  with  storage 
in  Lake  St.  John,  could  be  more  than  doubled.  The 
Quebec  Development  Co.  is  the  owner  of  water  rights  on 
this  river. 

On  the  North  Shore  of  the  St..  Lawrence,  between  the 


Winnipeg  Electric  Railway  Power  Plant  at  Pinawa. 


Sagueuay  and  the  Atlantic,  the  country  is  scattered  with 
large  undeveloped  water  powers,  the  country  itself  being 
undeveloped;  it  is  estimated  that  over  a  million  H.P. is 
available. 

{In  New  Brunswick  there  has  been  developed  about 
13,000  h.p.,  56  per  cent,  being  for  saw,  grist,  &c,  mills  ; 
one  plant  has  3,800  h.p.  installed. 

In  Nova  Scotia  about  24,000  h.p.  lias  been  developed. 
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mainly  for  pulp  and  paper  making,  though  a  number  of 
small  hydro-electric  plants  supply  town  lighting,  &c. 

There  are  two  outstanding  undeveloped  power  sites  in 
New  Brunswick — Grand  Falls  on  the  St.  John  River  and 
Grand  Falls  on  the  Nepisguif  River  ;  as  regards  the  former, 
an  80,000  h.p.  development  has  been  planned,  while  the 
Pokiok  site  on  the  same  river  is  said  to  be  capable  of  deve- 
loping 30,000  h.p. 

The  other  Grand  Falls,  about  20  miles  from  the  town 
of  Bathurst,  could  provide  som;   10,000  h.p.      In  Nova 


Hound  Chute  Power  Plant,  Northern  Ontario  Light  and  Power  Co 


Scotia  the  Mersey  River  is  considered 
to  be  capable  of  developing  30,000  h.p. 
on  several  sites,  while  lesser  develop- 
ments are  possible  on  other  rivers  : 
generally  speaking,  there  are  a  great 
number  of  minor  power  sites  scattered 
over  the  Maritime  Provinces.  Though 
we  have  necessarily  touched  very 
briefly  on  the  contents  of  this  interest- 
ing volume,  which  contains  some  360 
pages  of  descriptive  and  illustrated 
matter,  together  with  maps.  Arc,  the 
reader  will  probably  share  with  us  the 
opinion  that  no  other  country  in  the 
world  offers  such  immense  scope  for 
the  development  of  water  power,  and 
of  the  industries  —  such  as  electro- 
chemical, electro- metallurgical,  and 
pulp  manufacturing — which  are  pecu- 
liarly dependent  on  a  steady  natural 
source  of  power. 

It  cannot  be  doubted  that  the 
water  powers  of  Canada  are  an  asset 
of  incalculable  value  in  the  Empire's 
resources. 


watertight  may  be  realised  when  it  is  stated  that  in  large 
warships  the  number  of  individual  cables  passing  through 
some  of  the  more  important  bulkheads  is  not  far  short  of  100. 
Up  to  the  present,  the  method  adopted  has  been  to  pierce  the 
bulkhead  with  a  separate  hole  and  fit  a  gland  for  each  separate 
cable.  After  threading  through  the  cable,  these  glands  are 
made  as  far  as  possible  watertight  by  means  of  asbestos  and 
grease,  or  in  Naval  practice  a  metallic  packing  pressed  in 
around  the  cable  by  brass  sleeves  and  nuts. 

This  system  has  many  drawbacks,  the  chief  of  which  are 
as  follows: — (1)  Where  the  number  of  cables  is  large  the 
strength  of  the  watertight  bulkhead  is  greatly  impaired  by 
reason  of  the  correspondingly  large 
number  of  holes  which  have  to  be 
bored.  In  many  cases  doubling  plates 
have  to  be  riveted  to  the  bulkhead  to 
compensate  for  this  weakening  of  the 
structure.  All  thi6  means  extra  labour 
on  the  part  of  the  ironworkers,  riveters, 
and   drillers. 

(2)  Watertightness  of  these  glands  de- 
pends upon  the  thoroughness  with 
which  the  packing  has  been  carried  out 
— a  matter  depending  largely  upon  the 
skill  and  conscientiousness  of  the  man 
employed.  Continuance  of  this  state  of 
watertightness  depends  upon  the  gland 
nuts  remaining  tightly  screwed  up  in 
spite  of  vibration  or,  similar  causes: 
shrinking  of  the  packing  material  due 
to  its  drying  up  in  places  exposed  to  a 
warm  atmosphere  must  also  be  fol- 
lowed up  by  subsequent  retightening  of 
these  nuts  if  the  glands  are  to  remai* 
watertight.  Where  the  number  of 
glands  is  exceptionally  large,  human 
nature  being  what  it  is,  the  periodical 
inspection  and  retightening  of  slack 
nuts  is  almost  certain  to  be  neglected. 

(3)  Where  lead-covered  cables  are  em- 
ployed, as  is  the  practice  in  warships, 
great  care  must  be  exercised  to  ascer- 
tain that  the  packing  material  has  been 
uniformly  distributed  round  the  cable. 
otherwise  tightening  up  of  the  gland 
sleeves  and   nuts  in   order   to  compress 


£Power  Plant  of  the  Electrical  Development  Co.,  Niagara  Fall.- 


NEW     ELECTRICAL    DEVICES,    FITTINGS, 

AND     PLANT. 

Headers  are  invited    to   submit  particulars    of   new   or  improved 
devices  and  apparatus,  which  will  he  published  if  considered  of 

sufficient  interest. 


'  Multiple  Cable  Glands  for  Watertight   Bulkheads. 

The  rapidly  increasing  adaptation  of  electrical  energy  to  all 
kinds  of  auxiliary  services  on  board  ships  of  the  Navy,  as 
well  as  the  mercantile  marine,  has  confronted  the  shipbuilder 
and  electrical  engineer  with  problems  to  be  solved  which  in 
days  when  the  use  of  this  form  of  energy  was  confined  to 
electric  lighting  did  not  arise.  One  of  these  problems,  and  that 
not  of  least  importance,  is  how  to  ensure  water-tightness  of 
those  bulkheads  through  which  electric  cables  have  to  pass. 
Some   idea  of  the  difficulty  of  maintaining  these   bulkheads 


the  packing  material  will  not  render  the  gland  watertight 
Again,  too  great  pressure  may,  and  does  often,  force  the  pack- 
ing, particularly  if  it  be  metallic  packing,  into  the  lead  sheath 
of  the  cable,  and  this  may  not  be  discovered  at  the  time  unless 
the  damage  done  is  sufficient  to  force  the  lead  sheath  through 
the  rubber  insulation  and  earth  the  cable. 

All  the  foregoing  objections  to  the  present  form  of  so- 
called  watertight  gland  can  be  overcome  by  the  adoption  of 
a  multiple  cable  gland,  employing  a  plastic  compound  com- 
posed of  the  same  or  similar  material  as  is  at  present  used  for 
the  sealing  chambers  of  paper  insulated  cables.  By  employ- 
ing this  type  of  gland,  a  much  smaller  number  of  holes, 
though  of  somewhat  larger  diameter  than  hitherto,  suffices. 
Stiffening  of  bulkheads  except  in  unusual  cases,  such  as  very 
thin  bulkheads,  becomes  unnecessary.  The  knowledge  that 
the  gland  is  perfectly  filled  with  packing  material  become* 
a  certainty,  as  it  can  be  forced  in  under  pressure  until  it 
exudes  through  inspection  holes.  Initial  watertightness  and 
continuance  of  the  same  in  no  way  depends  upon  nuts  or  simi- 
lar devices  remaining  tightly  screwed  up,  and  those  other 
than  the  fixing  nuts  may,  in  fact,  be  removed  altogether 
without  impairing  the  efficiency  of  the  gland. 
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Fig.  1  shows  in  part-section  the  side  view  of  a  gland  of  the 
foregoing  description  in  position  on  a  steel  bulkhead,  the 
top  half  being  cut  through  to  illustrate  more  clearly  the 
cables  passing  through  the  gland.  No.  4  is  a  piece  of  steel 
tube  fitted  in  position  in  the  bulkhead  (1),  and  secured  and 
made  watertight  by  means  of  the  nuts  and  washers  (-2)  and  (3), 
which  are.  screwed  up  tightly  against  an  asbestos  insertion 
joint  smeared  with  red-lead  and  placed  between  the  washer 
(3)  and  the  structure  (1),  to  which  it  ia  fitted;  this  joint 
selves  to  prevent  the.  passage  of  water  in  that  direction  be- 
tween one  compartment  and  another.  In  each  end  of  the 
steel  tube  (4),  in  which  a  recess  has  been  arranged,  are  fitted 


FRONT    FLEVATlft 

Fig.  1 


Fig. 


Multiple  Cable  Gland. 

two  end  plates  (6)  and  (7),  designed  so  as  to  be  fitted  in  one 
position  only,  and  bored  with  holes  somewhat  larger  in 
diameter  than  the  cables.  In  the  inner  end  plate  (6)  at  each 
end  of  the  gland  are  fitted  split  adaptors  (8),  which  are 
slipped  over  the  cables  after  they  have  been  passed  through. 
The  outer  end  plate  (7)  is  then  placed  in  position  against  the 
adaptors,  and  both  plates  and  adaptors  are  locked  in  position 
by  means  of  end  ring  nuts  (5),  in  such  a  way  as  to  prevent 
their  being  forced  out  while  subjected  fo  an  internal  pressure 
during  the  course  of  filling.  Any  subsequent  slackening  of 
these  end  ring  nuts  (5)  will  not  affect  the  watertightness  of 


Fics.  3  and  4. 


Fig.  5. 


the  gland,  as  the  adaptors  (8)  and  inner  end  plates  (G)  are 
held  securely  in  place  by  the.  sealing  compound  which  adheres 
tn  every  portion  with  which  it  comes  into  contact. 

Fig.  2  shows  an  end  view  of  the  gland  arranged  for  the 
passage  of  six  cables;  the  end  ring  nut  (5),  being  broken, 
shows  the  slot  in  the  steel  tube  (4),  which  permits  of  the 
plates  (6)  and  (7)  being  fitted  in  one  position  only ;  at  the 
bottom  of  the  end  plates  a  filling  aperture  is  arranged,  into 
which  the  filling  pump  is  fitted,  the.  compound  being  forced 
in  at  the  bottom  of  the  gland  in  a  liquid  state.  An  aperture 
being  arranged  in  both  ends  of  the  gland  permits  of  the  fill- 


Fig.  6.— Filling  Pmtr. 

ing  operation  being  carried  out  from  either  side  of  the  bulk- 
head as  found  most  suitable. 

Fig.  3  shows  an  end  and  side  view  of  the  split  adaptor  (8), 
and  fig.  4  a  special  spanner  for  use  when  it  is  desired  to 
withdraw  the  adaptors  from  their  position  in  the  gland.  Fig. 
5  is  a  split  tube  cutter,  by  means  of  which  a  damaged  cable 
can  be  withdrawn  from  the  gland  and  replaced.  When  it  is 
desired  to  replace  a  cable  which  is  fitted  in  a  sealed  gland, 


the  adaptors  through  which  the  cable  passes  are  warmed  by 
means  of  a  blow-lamp,  and  with  the  adaptor  spanner  drawn 
from  their  position.  The  split  tube  cutter  is  then  clasped  over 
the  cable  and  heated  at  the  tutting  end,  after  which  it  is 
forced  through  the  compound  in  the  gland,  completely  sever- 
ing from  the  remainder  the  compound  in  direct  contact  with 
the  cable  to  be,  withdrawn.  The  old  cable  then  hem.'  free 
.an  he  removed,  lea\mg  the  hole  free  for  the  passage  oi  the 
new  one.  After  the  naa  cable  bus  been  pas.,e,l  "through, 
ami  the  adaptors  have  been  again  placed  in  position,  the 
pump  being  charged  and  fitted  in  the  filling  aperture,  the 
gland  is  heated  uniformly  until  the  sealing  medium  resumes 
a  liquid  state,  when  an  additional  charge  of  the  compound 
again  renders  the  gland  watertight. 

Fig.  6  show^s  the  general  arrangement  of  the  filling  pump. 
The  compound,  having  been  heated  in  a  suitable  receptacle  is 
poured  into  the  pump  chamber  by  means  of  a  filler;'  ,i 
heating  element  wound  round  the  chamber  generates  sum 
cient  heat  to  maintain  the  compound  almost  at  boiling  point  • 
when  the  pump  is  fitted  in  position  in  the  gland  the  piston 
is  forced  into  the  chamber  by  means  of  the  screw,  therebj 
forcing  the  compound  into  the  gland  under  considerable 
pressure,  with  the  result  that  not  only  is  the  gland  sealing 
chamber  filled,  but  also  all  crevices  and  clearances,  making 
the  passage  of  water,  even  when  subjected  to  considerable 
pressures,  impossible. 

Summary  of  Advantages  and  Disadvantages  of  Present  and 
New  Types  of  Gland. 
Present  Gland. 


Multiple   Cable    Compound 
Gland. 
1.  GO  per  cent. 


2.  20  per  cent. 

:!.  10  per  cent. 

4.  25  per  cent. 

5.  GO  per  cent. 

6.  90  per  cent. 

7.  Tested  to  20  lb.  with 
water  for  several  days,  and  is 
not    affected    by    vibration    or 


1.  Weight  of  glands  required. 
100  per  cent. 

2.  Holes  to  be  bored  in 
fixed  structure,  100  per  cent. 

3.  Packing  operations,  100 
per  cent. 

4.  Cost  of  packing  material, 
100  per  cent. 

5.  Space  necessary  for  fitting, 
100  per  cent. 

6.  Cost  of  glands,  100  per 
cent. 

7.  Water  test  (uncertain)  de- 
pending on  workman's  skill, 
and  finally  on  amount  of  vibra- 
tion and  shrinkage   with  heat,   shrinkage. 

8.  Possibility  of  failure  to 
maintain  its  effectiveness  due  8.  Greatly  reduced,  being 
to  the  large  number  of  nuts  applicable  only  to  fixing  nuts, 
and  joints  to  be  kept  tight.         which    are   reduced    to   20  per 

9.  Great  care  must  be  exer-  cent. 

cised  to  prevent  injury  to  the  9.  No  such  danger,  as  coin- 
cable  sheathing  by  the  water-  pound  is  liquid  and  subjected 
tight   packing.  to   uniform    pressure. 

10. — Difficulty  of  access  to  10.  Cables  being  arranged  in 
adjust  glands  or  replace  cables  groups  of  10  as  a  maximum, 
due  to  the  method  necessary  and  passing  through  one  gland, 
of  grouping  the  glands  in  the  permit  of  the  glands  being 
available  space.  arranged  more  suitably. 

The  Multiple  Cable  Compound  Sealed  Gland  forms  the  sub- 
ject of  Letters  Patent,  and  is  manufactured    with   all  aci 
sory  appliances  by  Messrs.   W.   McOf.och   and   Messrs.  Brad- 
bury, Glasgow  and  Birmingham. 

Motor  Vehicle  Inspection   Lamp. 

Messrs.  Simple.-:  Conduits,  Ltd.,  of  Garrison  Lane.  Bir 
mingham,  have  produced  a  very  useful  electric  inspection 
lamp  for  the  rapid  examination  of  the  inaccessible  parts  of 
chassis  or  engine.  The  lamp  is  strongly  made,  in  two  pat- 
terns; one  is  2G  in.  long,  with  the  lamp  guard  1J  in.  in  dia 
meter,  fitted  with  a  switch  in  the  handle;  the  other  is  only 
15  in.  long,  and  the  lamp  guard  is  only  I  in.  in  diameter,  so 
that  it  will  pass  quite  small  apertures.  The  device  is  sent 
out  wired  complete,  and  can  be  supplied  with  lamps  of  high 
voltages  for  garage  and  factory  use.  or  with  low-voltage  lamps 
for  running  off  6  or  8  or   12  volt   batteries  I'm'  use  on  the   load. 

D.C.    lighting  and  A.C.  Power  from  one   Set. 
Messrs.  T.  W.   Broadbent,    Ltd..  Huddersfield,   have  intro- 
duced a  three-phase  alternator  (••■['••  type)  designed  specially 

for  the  purpose  of  motor  driving  in  mills,  &c.,  a  novel 
feature  of  which  is  that  the  continuous-current  generator  sup- 
plied as  its  exciter  is  large  enough  to  provide,  in  addition,  for 
the  lighting  of  an  average  sized  electrically-driven  works,  far 
tory.  or  mill.  This  system  of  combining  an  alternator  and  a 
dynamo  for  the  respective  purposes  of  motor  driving  and 
lighting  offers  many  practical  advantages.  By  this  means 
are  combined  the  simplicity  and  reliability  of  the  three-phase 
current  for  power  transmission,  and  the  good  pressure  regula- 
tion of  continuous  current  for  fighting.  In  practice,  the  ratio 
of  the  demand  for  lighting  to  that  required  for  power,  in 
such  cases,  does  not  vary  greatly;  and  the  relative  propor- 
tions of  the  machines  have  been  arranged  (o  suit  ordinary 
conditions.  The  continuous-current  generator  can.  however, 
lie  made  relatively  larger  or  smaller,  as  may  be  necessarv  to 
suit  special  requirements.    The  standard  winding  of  the  alter- 
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nators  is  for  460  volts,  and  a  frequency  of  50  cycles  per  sec. 
The  exciter  is  compound  wound  for  115  or  230  volts.  As 
shown  in  the  accompanying  illustration,  each  set  is  mounted 


Fig.  7.— Broadbent  "  T  "  Type  Power  and  Lighting  Set 


on   a  combined    bedplate,  and    the  outputs  at  present  listed 
range  from  60  to  400  iw. 


Cantie  Patent  Fuse  Gear. — In  our  last  issue,  in  referring  to 
the  above  on  pp.  171  and  ISO,  we  should  have  stated  that  the.?e 
fuses  are  made  lor  capacities  up  to  150  amps,  per  way,  not  being- 
limited  to  the  sizes  mentioned. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  OUT  possession. 


American   and    English    Research. 

The  summary,  on  page  138  of  your  journal,  of  Mr.  Fleming's 
lecture  on  American  research  makes  interesting  reading,  and 
when  compared  with  the  article  by  Dr.  Whitney,  printed  in 
the  Electrical  World  on  January  6th  last,  is  all  the  more  so. 

Dr.  Whitney,  ehief  of  the  research  department  of  the 
American  G.E.  Co.,  apparently  emphasises  the  point  that, 
compared  with  English  and  German  research,  his  own  coun- 
try lags  behind;  whilst  Mr.  Fleming  evidently  considers  that 
we  are  much  behind  America.  Neither  of  these  eminent  engi- 
neers appears  satisfied  with  the  state  of  affairs  in  his  own 
country,  and,  quite  rightly,  they  are  endeavouring  to  alter 
this.  Dr.  Whitney's  article  is  complete,  whilst  Mr.  Fleming's 
is  only  partially  reported,  so  that  one  cannot  form  a  definite 
conclusion  on  his  remarks.  May  I  ask  if  you  could  publish  a 
summary  of  Dr.  Whitney's  article,  as  I  think  it  would  greatly 
interest  your  readers? 

The  closing  remarks  of  Mr.  Fleming,  where  he  speaks  of 
the  need  and  importance  of  combination,  are  worthy  of  much 
thought.  One  wonders  where  in  this  country  are  the  firms 
who  could  successfully  enter  into  competition  for  really  big 
jobs  with  such  companies  as  the  American  Westinghouse  and 
G.E.  Co.,  the  German  A. E.G.,  and  the  Siemens  group.  If, 
as  a  nation,  we  do  not  seem  to  look  with  much  favour  on 
combines — and  some  of  those  already  existing  here  are  highly 
successful— we  ought  to  do  something  definite  to  secure  a 
greater  degree  of  combination  and  co-operation  than  has 
hitherto  been  the  case ;  otherwise  the  future  for  electrical 
engineering,  at  any  rate,  does  not  seem  to  be  particularly  rosy. 

A  faint  gleam  of  hope  arises,  however,  after  perusing  the 
B.E.A.M.A.   report.  \\     H    1! 

[An  abstract  of  Dr.  Whitney's  article  appears  on  p.  223  of 
•this  issue. — Eds.  Elec.  Rev.] 


Localising  a    Fault. 

With  regard  to  the  correspondence  under  the  above  head- 
ing, may  I  point  out  that  although  Mr.  Chubb  sheds  light  on 
one  of  the  probable  sources  of  error  in  the  test  given  by  Mr. 
Wardle,  there  are  still  two  others,  either  or  both  of  which 
will  completely  upset  both  the  tests  so  far  given.  These 
conditions  are  (1)  variable  resistance  fault,  (2)  partial  or  com- 
plete burn-out.  The  following  procedure,  identical  in  part 
with  that  of  Mr.  Chubb,  although  not  professing  to  be  a  com- 
pletely satisfactory  solution  of  the  problem,  will  be  found 
to  deal  in  a  rather  more  comprehensive  manner  with  faults 
of  the  "  no  return  "  type. 


The  instruments  used  are  ihe  usual  portable  milli-volt- 
meter,  ammeter,  and  ignition  accumulator. 
The  resistance  in  ohms  of  the  circuit  made  up  of  (1)  "  bad  " 
cable  up  to  fault,  (2)  earth,  sheath- 
ing, or  "  shorted  cable  "  return,  (3) 
the  fault  itself,  is  measured  from 
each  end  of  "  bad  "  cable  by  sending 
about  10  amperes  round  this  circuit, 
and  measuring  the  "drop"  across  its 
ends.  The  two  resistance  values  so 
obtained  are  converted  into  equiva- 
lent yards  of  the  "  bad  "  cable,  or. 
in  the  case  where  a  "  shorted  cable  " 
is  used  for  return,  into  equivalent 
yards  of  route  (lead  and  return) 
These  two  distances  laid  off  from 
their  respective  ends  will  each  over- 
lap the  fault  by  an  amount  equiva 
lent,  in  the  case  of  the  earth  return, 
to  the  resistance  of  the  fault  plus 
that  of  the  earth  return,  and  in  the 
case  of  the  "shorted  cable"  return, 
to  the  resistance  of  the  fault  only. 

Taking  the  case  of  the  earth  re- 
turn :  Provided  that  the  fault  resist- 
ance remains  constant  during  the 
two  tests,  that  the  resistances  of  the 
two  earth  returns  are  equal  or  insig- 
nificant, and,  in  the  case  of  an 
earthed  burn-out;  that  the  fault 
resistances  from  the  two  sides  of  the. 
burn-out  are  equal,  then  the  two  dis- 
tances will  overlap  the  fault  by 
exactly  equal  amounts,  and  therefore  the  fault  will  lie 
at  the  point  midway  between  the  marked-off  points.  The 
formula  for  this  test  (The  "Overlap  ")  is  merely  for  the  pur- 
pose of  finding  this  mid  point;  that  is : — 

Equiv.  length  by  test  from  end  1  —ditto 
from  end  2  +  length  of  bad  cable 


Distance  of  mid.  point 
from  end  1 


It  is,  of  course,  obvious  that  the  assumptions  made  in  this 
test  are,  in  the  majority  of  cases,  totally  unjustifiable,  especi 
ally  so  in  the  case  of  the  "  earth  "  return.  In  the  case  of 
the  "shorted  cable"  return  the  assumption  regarding  the 
equality  of  the  return  paths  is  eliminated,  but  the  assumption 
regarding  the  constancy  and  equality  of  the  fault  resistance 
still  holds.  Practically  the  only  case  where  this  formula  will 
give  the  correct  position  of  the  fault  is  that  in  which  the 
copper  and  sheathing,  or  the  two  coppers,  have  been  welded 
together  into  a  constant,  low-resistance  fault.  Exactly  the, 
same  observations  apply  to  both  the  tests  already  given. 

In  the  above  test,  however,  the  two  equivalent  lengths 
obtained  do  give  us  the  absolutely  definite  information  that 
the  fault  cannot  lie  farther  from  either  given  end  than  the 
equivalent  length  obtained  by  test  from  that  end,  and,  pro- 
vided either  of  the  equivalent  lengths  falls  within  the  actual 
length  of  bad  cable,  this  information  restricts  the  range  of 
further  search. 

In  seeking  to  definitely  narrow  down  the  faulty  length  in 
this  manner,  advantage  should  be  taken  of  every  alternative 
circuit,  that  is,  if  all  three  cores  are  "  down  "  circuits  should 
be  made  up  with  each  core  and  earth  (or  sheathing),  and 
with  each  pair  of  cores,  and  that  equivalent  length  taken 
which  has  the  loivest  value.     . 

"  Bridge "  methods  may,  of  course,  be  used  instead  of 
"drop"  methods  for  obtaining  the  resistances,  but  heavy 
test  leads  then  become  necessary,  and  trouble  is  introduced 
due  to  contact  resistances. 

Where  service  tappings  exist  on  the  bad  cable,  the  follow- 
ing modification  is  preferable  to  the.  above.  It  includes  all 
the  information  given  in  the  regular  "Overlap,"  it  is  ser- 
viceable in  a  much  greater  number  of  cases,  and  its  behaviour 
proves  its  trustworthiness  or  otherwise.  The  modification 
consists  in  correcting  the  "  drop  "  reading  for  "  fault  resist- 
ance," and  in  actually  measuring  the  "  drop  "  per  yard  of 
route,  instead  of  presuming  earth  paths  negligible  or  equal. 

The  testing  current  is  maintained  at  a  steady  value  through- 
out the  test.  The  total  drop  is  taken  at  feeding  end  in  ordi- 
nary way,  sheathing  being  used  for  return  path.  Voltages 
are  now  taken  between  core  and  sheath  at  each  service  tap- 
ping on  "  bad  "  cable,  and  on  far  end  of  cable  itself.  Start- 
ing at  feeding  end,  these  readings  should  be  carefully  note! 
with  maximum  and  minimum  values  of  each,  and  amount  of 
variation.  If  the  variation  is  equivalent  to  any  considerable 
number  of  equivalent  yards  of  bad  cable,  the  test  must  be 
treated  with  great  caution.  Should  the  far-end  reading  show 
an  initial  deflection  of,  say.  0.1  volt,  immediately  and  steadily 
decreasing  to,  say,  0.01  volt.,  the  fault  contains  a  break,  and 
it  is  the  e.m.f.  of  the  fault  that  is  being  measured  instead  of 
the  "  drop  "  in  the  fault  due  to  testing  current.  In  such  a 
case  the  fault  must  lie  in  that  span_  between  two  service 
tannings  whose  far  end  is  the  first  point  to  show  the  effect. 

Where  no  break  exists,  the  succession  of  readings  will  show 
decreasing  values  until  the  fault  is  passed,  being  then  con- 
stant at  the  value  of  the.  "drop"  in  the  fault.  Thus  the  fault 
must  lie  in  that  span  whose  far  end  is  the  first  to  show  the 
constant  reading.  Decreasing  values  throughout  show  the  fault 
to  lie  between  the  last  two  points.  Constant  values  through- 
out indicate  that  the  fault  lies  close  up  to  the  feeding  end. 
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The  difference  between  any  two  decreasing  readings  (not 
to  include  the  constant  reading)  divided  by  the  distance  be- 
tween their  testing  points,  gives  the  drop  per  yard  of  route. 
Fhe  "constant"  reading  (minimum  value,  if  slightly  vari- 
able) gives  the  "  drop  "  in  the  fault  itself. 

Total  drop  less  fault  drop,  divided  by  drop  per  yard  of 
route,  gives  yards  to  fault 'from  feeding  end.  The  same 
applies  to  the  "bad"  span;  drop  at  near  end,  less  drop  at 
far  end,  divided  by  drop  per  yard  of  route  gives  yards  from 
near  end. 

Repeat  the  whole  test,  feeding  in  from  the  other  end  of  the 
bad  cable.  Then,  if  careful  minimum  values  of  fault  drop 
have  been  taken,  and  distances  obtained  should  overlap,  the 
fault  may  confidently  be  sought  within  the  overlap.  Differ- 
ences in  value  of  "fault  drop"  obtained  from  the  two  ends, 
if  constant,  show  a  break  at  the  fault. 

If  the  section  to  which  the  fault  is  finally  narrowed  down 
is  of  any  considerable  length,  uncover  the  ruble  at  the  must 
likely  spot  near  the  centre  (joint  box.  &c).  If  there  are 
no  joints  or  other  probable  bad  spots,  open  out  at  the  eentr? 
and  connect  the  millivoltmeter  across  two  or  three  feet  of  the 
sheathing  of  bad  cable  (testing  current  on  as  before,  return- 
ing by  sheathing) ,  this  will  give  by  the  direction  of  the 
deflection  (moving  coil  instrument),  the  direction  of  the  cur- 
rent in  the  sheathing,  which  'must  always  be  au-ay  from  the 
fault,  if  positive  pole  of  battery  is  connected  to  core.  If  no 
deflection  is  obtained,  the  fault  lies  nearer  the  feeding  end. 
As  a  precaution,  the  testing  current  should  be  made  and 
broken  in  order  to  make  sure  that  the  deflection  obtained  is 
due  to  testing  current,  and  not  to  stray  currents.  Having 
found  in  which  direction  the  fault  lies,  the  same  method  is 
pursued  in  a  second  inspection  hole  opened  out  midway  be- 
tween the  centre  and  the  end  of  bad  span,  and  so  on  until 
fault  is  found.  Where  a  joint  box  is  uncovered,  it  is  opened 
and  a  compass  laid  directly  on  the  copper,  thus  getting  the 
direction  of  current  in  all  cores  branching  at  the  joint,  and 
so  the  direction  of  current  travelling  to  the  fault. 

In  all  this  it  is  presumed  that  it  is  impossible  to  obtain  a 
sound  return  cable,  and  that  the  various  compass  and  induc- 
i  on-coil  methods  have  been  found  useless. 

J.  A.  Beckett. 
Spenborough  Electricity  Works,  Oleckheaton, 
February  13th,  1917. 


asbestos-covered  wire  was  appreciably  better  than  bare  wires. 
and  also  whethe.-  certain  fuse  boxes  could  withstand  a  short- 
circuit  current.  The  plant  in  use  consisted  of  a  300-kw.  500- 
volt  generator,  controlled  by  fuses  only.  The  test  fuses  were 
connected  only  a  few  yards  from  the  dynamo  terminals.  The 
circuit  was  closed  by  means  of  a  special  quick-make  device 
fitted  up  for  the  purpose,  and  the  length  of  break  in  the  test 
fuses  was  about  4  in.,  whilst  the  break  in  the  fuse  boxes 
varied  from  4  in.  to  8  in. 

I  am  not  sure  whether  any  of  the  prints  are  suitable  for 
publication,  but  you  are  quite  at  liberty  to  use  them  if  you 
should  consider  them  of  interest  to  your  readers. 

W.  H.  B. 

[We  reproduce  herewith  a  selection  of  the  photographs. 
The  upper  views  show  the  blowing  of  20-ainp.  500-volt  tin 
fuses,  asbestos  covered  and  bare;  the  lower  views  show  the 
condition  of  the  fuse  boxes  (25  to  50-amp.  capacity)  after 
being  fitted  with  a  wire  of  the  maker's  rating,  and  blown  on 
a   dead  short.— Eds.  Eeec.  Rev.] 


Telephones  and  War  Surcharges. 

We  think  it  only  right  on  our  part  to  correct  the  impres- 
sion conveyed  in  the  report  of  above  in  your  last  issue. 

Our  counter-claim  was  in  respect  of  rental  charges  and  non- 
removal  of  64  wires  which  cross  our  premises  (spare  ground 
which  we  now  wish  to  build  upon),  and  are  seriously  inter 
fering  with  our  business,  as  they  take  up,  roughly,  36  sq.  ft., 
and  are  only  25  ft.  above  ground.  The  matter  was  reported, 
and  commented  on  by  you,  in  your  issue  of  November  24th 
last,  under  the  title  of  "  Wayleaves." 

Imagine  our  surprise  when,  at  the  hearing  of  the  action, 
the  plea  as  stated  was  propounded,  and  what  seems  to  us 
extraordinary  is  that  the  Crown,  having  taken  over  a  com- 
mercial undertaking,  can  repudiate  the  contracts  and  liabili- 
ties just  as  it  chooses. 

Surely  there  must  be  quite  a  host  of  people  who,  relying 
upon  the  well-known  commercial  status  of  the  old  National 
Telephone  Co.,  are  in  a  most  unsatisfactory  position,  their 
contracts  being  only  so  many  "  scraps  of  paper."  We  have  no 
iutention  of  allowing  the  matter  to  rest  in  its  present  stage — 
in  fart,  such   a   thing  is  impossible. 

The  Stanneries  Metal  Works. 

Loudon.  S.E.,  February  19th,  1917. 


Followin 
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Fuse  Failures. 

I  the  publication  of  Mr.  Baynes's  article  and  illus- 
the  blowing  of  fuses,  I  beg  to  enclose  for  your 

few  photos  which  were  obtained  some  time  ago. 
taken   with  a   view   to  determine  whether  or   not 


Views  Ti.i.nsTRATnvn  Tfsts  ii»  PnsRs 


Curious   Trouble   with   LeadSheathed  Cables. 

I  have  lately  experienced  a  new  trouble  in  connection  with 
a  route  of  about  three  miles  of  e.h.t.  trunk  mains,  and  think, 
perhaps,  the  information  I  am  sending 
herewith  may  be  of  interest  to  your 
readers.  Some  of  them  may  have  had  a 
similar  experianie,  and  may  be  able  to 
explain  the  cause  of  the  destruction  of 
the  lead  sheathing  at  the  end  of  the 
plumbed  joints  of  the  four  concentric 
lead-covered  tables  to  which  I  refer. 
They  may  ilso  he  able  to  suggest  a 
remedy  lor  the  trouble. 

The  cables,  which  are  four  iu  num- 
ber, are  paper  insulated  and  plain  lead 
sheathed,  drawn  into  a  duct  system. 
The  manholes,  most  of  which  are  in  the 
footway,  are  of  brickwork,  and  the 
cables,  where  they  pass  through  the 
manholes,  are  always  supported  with 
iron  hangers  attached  to  wood  battens, 
which,  in  turn,  are  spiked  in  brickwork. 
As  an  additional  precaution  against 
damage,  each  <  able  is  separately  served 
over  the  entire  length  of  the  manhole 
with  a  covering  of  woven  asbestos,  this 
material  being  4  in.  wide  and  about 
i  in.  thick,  and  wound  over  the  cable 
with  a  half  lap.  The  joints  which  are 
in  the  manholes  are  covered  with  a 
sleeve  of  drawn  lead,  which  is  joined  at 
each  end  of  the  joint  to  the  lead  sheath- 
ing of  the  .-able  by  a  wiped  joint  of 
plumber's  metal,  as  shown  in  the 
attached  drawing.  When  the  asbestos 
covering  was  removed  it  was  found  in 
a  number  of  cases  that  the  lead  sheath- 
ing of  the  cable  was  broken  at  the  point 
a.  In  a  few  cases  the  lead  had  parted 
entirely  over  me  circumference  of  th* 
cable,  leaving  a  gap  of  about  ;  in.  wide. 
In  the  majority  of  instances,  the  crack 

did  not  extend  all  round  the  cable,  nor 
was  the  lead  cracked  through  its  entire 
thickness.  Th  we  cracks  were  found  to 
be  in  every  cast'  exactly  at  the  end  of  the 
plumbed  joints  at  the  point  A  of  draw- 
in::,  where  the  plumber's  "wipe"  joined 
the  cable  sheathing.  The  length  be- 
tween joints  varies  from  100  to  I 
The  appearance  of  the  crack  showed  no 
urnm   of   electrolytic  action  or   melting. 
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and  might  have  been  caused  by  mechanical  means,  such  as 
continued  bending,  there  being  no  thinning  down  or  wastage 
of  the  lead. 

In  five  cases  the  lead  was  actually  parted,  there  being  a. 
space  of  i  in.  in  width  between  the  sides  of  the  gap.  In  all 
these  ruses  the  defects  were  at  one  end  of  the  joint  only.  In 
threi  cases  defects  were  found  at  both  ends  of  the  joint,  but 
the.  lead  was  not  entirely  parted.  In  five  cases  the  trouble 
was  at  one  end,  but  in  none  of  these  was  the  lead  parted. 
In  one  manhole,  referred  to  later,  all  four  cables  were  found 
to  be  defective.  In  other  manholes,  sometimes  one  and  some- 
times two  cables  were  affected. 

The  positions  of  the  manholes  varied.  Several  of  them 
were  situated  in  quiet  suburban  streets  with  very  little 
traffic,   hut  the  manhole  in  which  all  four  cables  were  defec- 


EXTENDING  ENTIRELY  BOUND  THE  LEAD  SHEATHING 


Straight  Joint  on  7,000-volt  Concentric  l.s.  Cable. 


tive  was  in  the  carriageway  of  a  main  artery  in  London,  and 
subject  to  a  continuous  stream  of  traffic  of  the  heaviest  char- 
acter— motor  'buses,  steam  lorries,  and  traction  engines  with 
heavy  trailers — and  the  vibration  of  the  brickwork  of  this 
manhole  was  very   pronounced. 

The  cables  have  been  laid  for  a  number  of  years,  and  our 
tests  indicate  that  the  trouble  has  probably  only  arisen  during 
the  last  few  months.  The  question  of  vibration  has  been  con- 
sidered, but,  in  view  of  the  fact  that  several  joints  are 
damaged  on  one  side  only,  and  in  many  cases,  as  already 
mentioned,  many  of  the  manholes  were  in  very  quiet  streets. 
and  in  other  streets  where  traffic  was  heavy  only  one  of  the 
four  cables  appears  to  have  been  affected,  it  is  open  to  ques- 
tion whether  this  is  due  to  vibration  or  some  other  cause. 

G.  W.    Partridge. 

London,  S.W.,  February  14th,  1917. 


British  v.  German  Turbines. 

May  I  beg  leave  to  take  up  a  little  of  your  space  in  con- 
nection with  the  above"  matter? 

Mr.  Nichols  Moore  appears  to  be  convinced  that  German 
A.E.G.  turbines  are  in  advance  of  British-made  turbines;  I 
wonder  if  Mr.  Moore  has  ever  heard  of  some  of  the  troubles 
experienced  with  these  machines.  For  instance,  has  he  ever 
heard  of  two  turbo-blowers  in  South  Wales  that  had  recently 
to  be  rebladed  after  some  three  years'  use?  or  of  a  turbine  in 
Spain  that  had  to  be  reconstructed  entirely  by  an  English 
maker  in  order  to  get  it  to  work  at  all?  Is  Mr.  Moore 
aware  that  one  turbine  on  an  important  South  African  mine 
has  completely  failed  during  the  guarantee  period?  The 
Shanghai  and  "the  Melbourne  turbine  failures  are,  of  course, 
well  known.  Possibly  Mr.  Moore  has  not  yet  heard  that 
several  large  turbines  of  German  make  in  Japan  are  now 
being  rebladed  by  British  turbine  makers. 

When  Mr.  Moore's  Newport  turbine  has  run  a  few  years 
he  will  no  doubt  know  more  regarding  cracking  of  turbine 
blades,  and  be  a  sadder  and,  possibly,  wiser  man. 

L.  M. 


BOILER-HOUSE     OPERATION     AND 

MAINTENANCE.* 


(Concluded from  j>n</e  Hit). 

The  grading  of  the  coal  improved  matters,  but  the  solution 
was  in  the  design  of  the  stoker  arch  (see  fig.  5).  The  high 
arch  gives  equallv  good  results  with  slack  and  large  crushed 
coal,  and  it  is  believed  better  results  still  would  be  obtained 
if  a  still  higher  arch  could  be  used. 

With  large  crushed  coal,  clean  boilers  can  steam  continu- 
ously at  '25  per  cent,  overload,  and  give  78-80  per  cent,  con- 
tinuous efficiency;  burning  slack,  the  efficiency  is  66-75  per 
cent.,  depending  on  dust.  The  coal  (Cornelia)  analyses  7 
per  cent,  moisture,  ±2  per  cent,  volatile,  62.5  per  cent,  fixed 
carbon,  and  18.5  per  cent.   ash. 

As  regards  boiler-house  losses,  the  fireman  can  readily  obtain 
a  good  CO.  chart  by  running  a  heavy  fire  at  the  link  and 
allowing  unburnt  coal  to  go  over  with  the  ashes,  and  by 
running  on  reduced  draught  and  thus  reducing  evaporation. 
The  average  percentage  of  CO.  is,  roughly,  the  same  for  all 
stations,  viz..  10.5  per  cent!  when  the  boilers  are  steaming. 
With  the  same  CO.  the.  boiler  efficiency  will  naturally  vary 
with  uptake  temperature. 

It  has  frequently  been  stated  that  it  is  possible  to  obtain 
the  same  efficiency  with  low  as  with  high-value  coal.  In 
commercial  working  this  is  impossible,  even  with  the  same 
CO.  and  uptake  temperatures;  for  instance,  when  burning 
either   Cornelia  coal   at  Vereeniging  or   Schapenrust   coal   at 

*  Abstract  of  paper  read  before  the  South  African  Institu- 
tion of  Engineers,  by  T.  G.  Oti.f.v  and  Yerney  Pickles. 


Brakpan,  the  chimney  losses  are  never  less  than  14.5  p 
cent.,  whereas  when  burning  Witbank  district  coals  und 
exactly  the  same  conditions  of  COa  and  chimney  temper 
ture  the  chimney  losses  are  about  12.7  per  cent.  Furthe 
more,  it  is  practically  impossible  to  obtain  the  same  furhai 
efficiency,  as  the  unbumt  carbon  in  the  ash  is  considerab 
higher  with  low-value  coals  containing  a  high  ash  percentag 
and  there  is  a  further  loss  with  those  low-value  coals  whii 
require  saturating  with  water  due  to  the  evaporation  of  tl 
added   moisture. 

The  unburnt  carbon  in  the  ash  is  between  4  and  C  per  een 
of  the  energy  value  of  the  coal;  the  authors  put  radiatic 
losses  from  boiler  and  economiser  casings  at  5  to  6  per  ceni 
for  the  isolated  boiler  unit  type. 

Table>  TV  shows  the  distribution  of  coal  energy.  In  8 
calculations  the  higher  calorific  value  has  been  used :  wil 
the  lower  value  the   efficiencies  would  be  somewhat  highe 

TABLE   IV.— Weighted   Average   Boiler-house   Effictenc 


AND   Loss  l.s. 

Kosher- 

Simmer- 

Vereenij 

Brakpan. 

ville. 

pan. 

ing. 

Energy  to  water 

712% 

7f«% 

76-1  % 

74-S  7 

Chimney  losses 

15-5% 

13-2% 

12-7  % 

14-7  <* 

Loss  in  ashes... 

65% 

4-.-.% 

4-5  % 

:,:,  ° 

Badiation  and  banking 

b-8% 

7-7% 

fi-7% 

5-0  ? 

10(r0%        100-0  %        100-0%       100'0$ 

The  authors  say  that  it  is  difficult  to  arrange  an  equitab 
basis  for  a  bonus  scheme  per  fireman,  and  they  thereto: 
rely  on  intelligent  supervision. 

TABLE  V. — Totals  and  Weighted  Average  Maintenanci: 
Costs — 11115  Besults. 


— 

Costs. 

Cost  per 

boiler 
installed. 

Cost  per 

ton  of  coal 

burnt. 

Cost  per 

u.s.o. 

£ 

£ 

d. 

d. 

Brickwork 

2,943 

28-90 

•690 

1 

Boiler  mountings 

1.025 

lO'OO 

242 

Miscellaneous  repairs  to 
boilers 

1.45i; 

1427 

344 

Dumping   bars   and  ash 

plates  ... 
Stoker   gear   boxes    and 

729 

7-15 

172 

\  "00525 

chain-grate  stokers  ... 
Internal    and     external 

2. SSI 

22-87 

•548 

cleaning  of  boilers  and 
economisers 

8,021 

78-70 

1-880 

£16, 505 

£16P89 

3876d. 

•oo.-,25d 

102  boilers  installed. 
Total  steam  hours,  505,620, 


Total  tons  coal  burnt.  1,023,6134 
Total  U.S.O.,  754, 68 1,000. 


The  Vereeniging  power  station  boiler  maintenance  costs  fc 
1S15,  under  the  same  headings,  were: — £2,816,  £140. 8( 
1.762d.,  and  .0025d.  respectively,  with  20  boilers  installed 
total  tons  coal  burnt,  383,458;  total  steaming  hours,  137, 12C 
and  total  U.S.O.,  269,400,000. 

Load  factor  has  a-  considerable  effect  in  obtaining  efficier 
results,  but  "utility"  factor  has  also  a  powerful  effect.  Fc 
instance,  a  100,000-KW.  station,  which  has  to  be  prepared  t 
supply  that  load  if  required,  but  which  never  materialise! 
may  have  a  load  factor  of -80  per  cent.,  even  though  th 
maximum  load  called  for  only,  say,  50,000  kw.  The  utilit 
factor  is  relatively  low,  although  the  load  factor  is  high. 

The  standing'  losses  are  those  of  a  station  of  100,000  kw 
and  these  divided  over  the  units  sent  out  will  represent 
considerable  fraction  of  the  total  consumption.  The  utilit 
factor  is  defined  as  the  ratio  of  kw. -hours  generated  or  serj 
out  per  annum  to  the  capacity  of  plant  installed  in  the  powe 
station  multiplied  by  8,760,  i.e.,  the  ratio  of  average  load  t 
installed  capacity.  The  utility  factor  in  the  above  case  woul 
be":—        50,000  kw.  x  .80  X  8.760 

. _ =   40  per  cent. 

100,000  kw.  x  8,760  heurs: 

The  constant  coal  losses  and  running  coal  consumption  i 
the  power  stations  adjusted  to  a  standard  coal  value  basis  c 
3  ((I   K\v./lb.  are  :  — 

Rosherville  ...  100  tons  and  2.13  lb. /U.S.O. 

Vereeniging  ...     85  tons  and  2.17  lb. /U.S.O. 

Simmerpan  ...    P0  tons  and  1.93  lb. /U.S.O. 

Brakpan  ...    80  tons  and  2.12  lb. /U.S.O. 

Boiler  maintenance  is  of  equal  importance  to  boiler  opera 
tion  in  obtaining  high   efficiencies. 

Jt  has  been  proved  by  experiment  that  the  gas  film  offer 
a  resistance  of  between  95  and  98  per  cent,  of  the  total  tern 
perature  drop  from  the  furnace  to  the  water.  It  is  evident 
therefore,  that  the  external  cleanliness  of  the  boilers  plays 
very  important  part  in  boiler  efficiency,  and  indeed  mud 
more  so  than  a  layer  of  scale  of  any  reasonable  thickness  o; 
the  inside  of  the  tubes.  _ 

The  usual  routine  of  maintenance  is  to  rough  soot  eacl 
unit  once    every   fortnight  or  oftener  if    possible,   thorough! 
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soot  the  unit  every  500  hours,  to  clean  the  two  or  three, 
bottom  rows  of  boiler,  and  all  the  economiser,  tubes  intcrnallv 
each  2,000  hours,  and  to  thoroughly  clean  the  whole  unit 
internally  and  externally  every  8,000-12,000  hours. 

The  steam  drums  are  also  opened  out  and  cleaned  each 
2,000  hours,  and  the  surfaces  are  rubbed  down  and  painted 
with  tar  and  graphite. 

The  practice  is  to  charge  everything  to  maintenance  that  is 
tarried  out  on  a  boiler  when  k  is  out  of  commission,  and 
marge  to  operation  any  work  in  the  nature  of  sooting  and 
lancing.  Ac.  that  is  carried  out  when  the  boiler  is  either 
steaming  or  banked. 

The  average  cost  of  the  operations  above  mentioned  are  for 
a  large  boiler  with  integral  economiser  £48. 

Table  V  gives  the  totals  and  weighted  average  costs  of 
boiler  maintenance  for  all  four  steam  power  stations  covering 
10_!  boilers  installed. 

It  is  only  because  of  the  particular  attention  that  is  paid 
to  the  make-up  feed  water  that  the  boilers  can  steam  8,000 
to  12,000  hours  between  thorough  internal  cleanings. 

In  order  to  find  the  effect  of  both  external  and  internal 
dirtiness  of  a  boiler  the  authors  made  tests  covering  long 
periods  on  boiler  No.  40  at  Rosherville.  which  was  fitted 
with  all  the  necessary  instruments,  comprising:  — 

Fery  radiation   pyrometer, 

Three  electrical  resistance  pyrometers, 

Steam-flow  meter, 

Two  CO,  recorders,  and 

Two  draught  gauges. 

The  boiler  in  question  had  steamed  about  1 2,000  hours  since 
being  last  thoroughly  cleaned  internally.  The  usual  routine 
programme  of  sooting  and  internal  cleaning  of  the  bottom 
rows  and  the  economiser  had  been  carried  out.  The  sum- 
marised test  results  obtained  before  internal  cleaning  and 
after  internal  cleaning  are  shown  below  :  — 


Date  of  test       

Duration  of  test 
Class  of  coal  burnt 
Energy  val  ue     ... 
Total  coal  burnt 
Coal  burnt  per  sq.  ft.  of 

grate  area  per  hour  . . . 
Average         evaporation 

per  hour  (actual) 
Lb.  of  water  per  lb.   of 

coal  (actual) 

Average  steam  pressure 
Average  steam  temp.   ... 

Average  uptake  temp 

Average    furnace    temp. 
Draught  at  uptake 
Draught  over  fires 
Average  CO*  at    uptake 
Boiler  unit  efficiency   ... 

In  each  case  the  boiler  had  been  cleaned  externally,  so  that 
the  difference  in  the  result  can  only  be  that  resulting  from 
the  thorough  internal  cleaning. 

The  parts  of  the  chain  grate  stoker  and  furnace  affecting 
efficiency  are  in  order  of  importance  :  —  (1)  Ash  plates  and 
dumping  bars,  (2)  sealing  plates  at  side  of  stoker,  (3)  brick- 
work of  arch,  (4)  curtain  and  feed  bar. 

In  the  authors'  opinion  too  good  a  job  of  the  ash  plates, 
ash  bearer  bars,  and  dumping  bars  cannot  be  made,  as  unless 
they  are  maintained  in  good  condition  high  efficiency  cannot 
be  expected. 

In  conclusion,  the  authors  remark  that  it  is  difficult  to  see 
where  any  great  advance  in  efficiency  is  to  be  made ;  chimney 
losses  could  be  reduced  by  using  larger  economisers,  but  it 
is  questionable  whether  it  would  pay;  improved  results  might 
be  obtained  by  easier  steaming,  but  would  involve  more  plant. 
Possibly  larger  boiler  units  would  slightly  increase  efficiencies, 
but  the  authors  look  to  obtaining  larger  outputs,  not  so  much 
by  extension  of  heating  surface  as  by  designing  boilers  to 
conform  more  to  Osborne  Reynold's  law,  and  increasing  gas 
speeds  over  heating  surfaces.  This  will  involve  higher 
draughts,  though  not  necessarily  greater  coal  consumption 
per  sq.   ft.  of  grate. 


TABLE  VI 

Before. 

Alter. 

November  7th. 

November  21st. 

12  hours 

12  hours 

Coronation  ( mixed) 

Coronation  ( mixed) 

3'46  KW./lb. 

3-35  K\v./lb. 

68,4001b. 

72. lb. 

22'6  lb. 

23'8  lb. 

39,124  lb. 

42.r.7t;  lb. 

6"86  11.. 

7"09  lb. 

21i;  lb. 

218  11'. 

380°  C. 

.;i:>~  C. 

210°  C. 

191°  C. 

1.276°  C. 

1.270°  C. 

11     in. 

11     in. 

•31  in. 

31  in. 

11-3    % 

12-5    % 

75-4    % 

T8'7    % 

WAR     ITEMS. 


The  Board  of  Trade  and  Enemy  Firms. — At  the  City  of 

London  Tradesmen's  Club,  the  President  (Mr.  Frank  Dur- 
rant)  said  he  had  had  a.  most  satisfactory  interview  with  the 
President  of  the  Board  of  Trade,  in  which  Sir  Albert  Stanley 
'  assured  him  that  it  would  be  his  endeavour  to  bring  his 
'  Department  into  closer  touch  with  the  traders  of  this  coun- 
try. With  regard  to  the  enemy  businesses,  there  were  ob- 
stacles in  the  way  of  winding  up,  but  Sir  Albert  said  that  no 
time  would  be  lost,  so  far  as  he  was  concerned,  in  eliminating 
the  enemy  interest.  The  Department  in  future  would  be  of 
real  service  to  the  trade  of  the  country. —  Times.     "* 


Trading  with  the  Enemy. — The  "  London  Gazette  "  for 
February  16th   contains  additional  lists  oi    firms.   &c.,  in  the 

following  countries  with  whom  trading  is  prohibited,  also  a 
number  of  removals  from  and  variations  in  previous  lists  :  — 
Argentine  and  Uruguay,  Brazil.  Chile.  Colombia.  Japan, 
Netherlands,   Norway,   Peru,  Spain,   Sweden,  and  Venezuela. 

Munitions  Case. — At  Glasgow  Munitions  Tribunal,  an 
electrical  engineer,  employed  with  a  steel  firm,  asked  for  a 
clearance  certificate  in  order  to  go  to  a  situation  as  foreman 
afmat^ire  winder,  where  he  would  get  £5  a  wTeek.  His  pre- 
sent weekly  wage  was  £2  12s:  6d.  The  firm's  representative 
held  that  the  appellant  was  doing  work  of  more  national 
importance  in  his  present  employment,  but  the  employer  who 
had  offered  the  man  the  new  situation  having  given  evidence. 
the  Sheriff  granted  the  clearance  certificate. 

Aluminium  Census.— The  Ministry  of  Munitions  has 
issued  an  Order  requiring  monthly  returns  of  aluminium 
stocks  to  be  sent  in  to  the  Director  of  Materials,  A.M. 2  (FJ), 
Hotel  Victoria,  Northumberland  Avenue,  London,  B.W. 

The  State  and  the  Coal  Mines. — The  Board  of  Trade  is 
taking  possession  of  all  the  coal  mines  in  the  United  Kingdom 
for  the  period  of  the  war.  A  new  department  is  being  set 
up.  with  Mr.  Guy  Calthrop,  general  manager  of  the  I.,  and 
N.-W.  Ely.,  at  the  head,  which  will  control  the  mines  and 
exercise  all  the  powers  of  the  Board  regarding  coal.  Mr.  Cal- 
throp will  be  assisted  by  Sir  R.  Redmayne,  H.M.  Chief  In- 
spector of  Mines.  According  to  the  Daily  Telegraph,  the  main 
features  of  the  scheme  are :  (1)  To  control  the  coal  mines  of 
Great  Britain  during  the  war;  (2)  to  organise  an  executive 
similar  to  the  executive  in  the  case  of  the  railways;  (3)  to 
install  machinery  for  economical  handling  and  distribution; 
and  (4)  to  pay  colliery  proprietors  their  pre-war  dividends. 

Exemption  Applications. — At  the  Ilfracombe  Tribunal, 
the  Ilfracombe  Electric  Light  &  Power  Co.,  Ltd.,  applied  for 
renewal  of  certificates  of  exemption  for  their  men,  G.  Dring, 
chief  man  in  the  station,  and  T.  Saunders,  mains  and  meter- 
man,  their  original  certificates  granted  by  the  Recruiting 
Officer  being  withdrawn  under  Army  Council  Instruction 
2,342.  Mr.  H..J.  Stewart,  resident  engineer  and  manager. 
appeared  for  the  company,  and  stated  that  the  work  of  these 
two  men  was  of  a  highly  technical  character,  many  years' 
experience  being  necessary ;  they  had  tried  very  hard  to  find 
substitutes,  but  could  not  do  so.  These  men,  one  of  whom 
was  41  years  of  age,  were  the  only  two  Class  A  men  em- 
ployed. The  Chairman  :  Have  you  represented  that  to  the 
military?  Mr.  Stewart:  Yes;  but  the  military  are  them- 
selves advertising  for  rimilar  men  in  lower  classes  for  their 
own  stations,  so  are  very  unlikely  to  be  in  a  position  to  pro- 
vide substitutes.  The  Tribunal  granted  temporarv  exemption 
to  Saunders,  and  three  months  in  the  case  of  Dring.  In  the 
latter  case,  the  Tribunal  told  Mr.  Stewart'  to  appeal  again  in 
the  event  of  his  being  unable  to  obtain  a.  substitute. 

The  Military  Representative  applied  to  the  Fulham  Tribunal 
for  the  revision  of  the  certificate  granted  to  Mr.  S.  Allen. 
an  electrical  engineer.  It  was  stated  that  he  was  ;ti!l  en- 
gaged on  important  work  connected  with  the  electrification  of 
the  L.  &  N.-W.  Rly.  The  work  required  most  exceptional 
skill,  and  it  was  utterly  impossible  to  get  anyone  else  to  do 
it.  He  was  an  expert,  and  had  carried  out  similar  work 
when  the  Metropolitan  District  Railway  was  electrified.  The 
Tribunal  declined   to  make  any  variation. 

At  Colne  Tribunal,  on  February  16th.  the  electrical  engi- 
neer appealed  for  four  employes  in  the  electricity  department, 
two  of  whom  were  aged  18,  one  19,  and  another  22.  The  elec- 
trical engineer  admitted  that  he  had  no  instructions  to  appear 
on  behalf  of  the  Electricity  Committee.  The  Mayor  said  the 
youth  of  19.  who  had  been  passed  tor  C3,  must  find  work  of 
national  importance,  if  called  upon.  The  two  oi  18  n 
the  Army  on  March  17th,  and  the  one  of  22  was  tnven  three 
months. 

Before  the  Berks  Appeal  Court,  the  Military  Representative 
appealed  against  exemption  until  March  30th  allowed  to  E. 
Slyfield  (33).  electrician  with  Mr.  Benyon,  oi  Englefield, 
Bradfield.  The  appeal  was  allowed,  and  the  certificate  can- 
celled. 

At  Uckfield  (Sussex).  Mr.  D.  W.  Fre.hfield.  J. P..  of  Wych 
Cross  Place,  Chelwood  Gate,  appealed  for  the  retention  of 
Mr.  A.  J.  Thompson,  his  electrical  engineer.  The  residence 
was  being  utilised  as  a  war  hospital.  The  appeal  was  respited 
for  consultation  with  the  Red  Cross  Society. 

At  Canterbury,  on  February  12th.  Mr.  C.  A.  Blaseheek.  city 
electrical  engineer,  asked  for  temporary  exemption  for  B. 
Tapsfield.  shift  engineer,  until  he  could  be  replaced.  The 
Military  Representative  suggested  that  Tapsfield  should  be 
exempted  until  an  efficient  substitute  was  found,  and  this 
was  agreed  to. 

Before  the  Canterbury  Tribunal,  on  February  12th.  Mr 
Terry,  electrical  engineer,  appealed  for  three  months'  exemp- 
tion for  R.  Elliot  (28),  electrical  engineer.  He  is  the  only 
man  left  with  Mr.  Terry,  who  desired  a  short  period  to  enable 
him  to  complete  contracts,  and  to  replace  him.  As  Elliot  is 
passed  for  general  service,  and  the  appeal  was  disallowed,  but 
calling-up  was  deferred  until  March  12th. 

A  Ramsgate  dealer  in  electric  light  fittings,  in  Class  B  1. 
who  had  been  given  conditional  exemption,  was  appealed 
against  by  the  Military  Representative..  The  certificate  was 
withdrawn,  and  a  final  two  months'  exemption  substituted. 
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At  Hull,  extended  exemption  was  sought  by  an  electric 
light  and  power  engineer,  aged  33,  and  in  Class  B  3.  He 
said  that  he  was  engaged  to  attend  to  electric  motors  for 
various  Anns.  Major  Green  suggested  that  applicant  should 
sign  an  Army  Volunteer  form,  when  he  would  work  under 
the  Ministry  of  Munitions,  and  would  be  available  to  be  sent 
to  any  place  he  was  required.  The  Tribunal  considered  that 
applicant  was  at  present  doing  important  work,  and  had  better 
-i;i\   where  he  was.     They  gave  exemption  until  May  1st. 

On  the  appeal  of  the  Worcester  Electric  Tract  ion  Co..  S. 
R  Davis  (30),  electric,  tramway  repairer,  has  been  condi- 
tionally  exempted,   subject   to  substitution. 

The  Hastings  Tribunal  has  given  conditional  exemption  to 
Mr.  A.  J.  Ryan,  deputy  electrical  engineer;  also  to  two  engine 
drivers,  a  meter  fixer  and  fireman,  a  skilled  labourer,  a  fitter 
and  turner,  a  junior  engineer,  two  stokers,  and  a  meter  and 
sub-station  attendant. 

At  Chelmsford,  Messrs.  Christy  Bros.,  electrical  engineers, 
secured  exemption,  as  being  in  a  certified  occupation,  for 
N.  0.  Barnard  (38),  foreman  mechanic  and  fitter;  W.  Robin- 
son (40),  wireman  and  fitter;  G.  W.  Balls  (39),  managing 
electrical  engineer;  and  C.  Parkins  (40),  pattern  maker,  &c. 

The  Surbiton  Tribunal  has  given  a  fortnight,  to  enable 
him  to  find  work  of  national  importance,  to  an  electrician 
engaged  with'  Sir  Ernest  Cassel. 

At  Bath,  Messrs,  ,T.  Lambert  &  Sons,  electrical  engineers, 
appealed  for  G.  Clark  (34),  electrical  fireman,  on  the  ground 
that  he  is  engaged  on  work  of  national  importance.  The 
Tribunal  decided  that  he  should  get  work  of  national  import- 
ance in  his  own  trade. 

At  Stoke-on-Trent,  three  men  engaged  at  the  Corporatio.i 
electricity  works  were  appealed  for  by  Mr.  C.  H.  Yeaman, 
borough  electrical  engineer.  He  said  that  they  already  had 
five  women  at  one  of  the  works.  It  was  suggested  that  the 
men  ought  to  be  substituted  by  older  ones,  and  Mr.  Yeaman 
replied  that  men  over  military  age  had  been  proved  to  lack 
the  intelligence  to  perform  certain  work.  Tn  one  case  thu 
appeal  was  disallowed;  the  other  two  were  each  exempted 
for  three  months. 

The  Surrey  Appeal  Court  has  allowed  an'  appeal  for  C. 
Morgan  (29),  shift  engineer  at  the  Reigate  Corporation  elec- 
tricity   works. 

On  the  appeal  of  the  Military,  the  East  Kent  Appeal  Court 
has  disallowed  exemption  to  C.  H.  Lepper  (18),  articled  pupil 
'with  the  Folkestone  Electricity  Supply.  Co.,  Ltd. 

Exmouth  (Devon)  Tribunal  has  conceded  conditional  ex 
emption  to  W.  H.  Dowell  (30),  assistant  in  the  electrical 
department  of  the  Bed  Cross  Hospital,  who  is  classified  in 
( 1  3. 

At  Dover,  on  February  14th,  Mr.  Woodman,  borough  elec- 
trical  engineer,  applied  for  exemption,  until  a  substitute,  could 
be  found,  for  R.  S.  Reeves  (21),  switchboard  attendant,  who 
had  been  debadged.  He  was  passed  in  Class  Bl,  and  suf- 
fered from  curvature  of  the  spine.    Two  months  were  allowed. 


LEGAL 


respondent  was  not  aware  of  that  which  was  printed  upon  the  back 
of  the  ticket ;  consequently,  so  far  as  any  intelligent  knowledge  of 
what  was  there  printed  is  concerned,  he  cannot  be  taken  intelli- 
gently to  have  agreed  to  the  terms  printed  on  the  back  of  the 
ticket."  His  Lordship  added  that  it  did  not,  it  seemed  to  him, 
depend  on  any  technicality  of  law,  but  upon  common  sense.  The 
Lord  I  lhaneellor  concluded  :— "Can  it  be  held  that,  when  a  person 
is  entering  into  a  contract  containing  terms  which.  dr  facto,  he 
does  not  know,  and  as  to  which  he  has  received  no  notice,  he  ought 
to  inform  himself  upon  them  .'  My  Lords,  it  appears  to  me  to  be 
impossible  that  that  can  lie  held."  His  Honour  held  that  the  facts 
there,  and  in  the  present  case,  were  identically  the  same,  and  he, 
tor  that  reason,  said  judgment  must  lie  lor  the  plaintiff,  with 
costs  on  scale  H.  

Bkadbeah  e.  Balfour,  Buatty  ,v  Co..  Ltd. 
In  the  King's  Bench  Division,  on  Friday,  Mr.  Justice  Bailhaohe  and 
a  special  jury  heard  an  action  for  damages  for  personal  injuries 
brought   by   a  workman   against  a  firm  of  Government  contractors 
and  electrical  engineers. 

It  appeared  that  the  defendants  were  engaged  in  the  erection  of 
a  large  military  camp  in  the  North  of  England,  and  plaintiff  was 
one  of  the  workmen  employed.  His  case  was  that  while  going 
across  the  grass  to  the  hut  where  he  slept,  he  collided  with  an 
obstruction,  breaking  his  right  ankle  and  leg,  and  that  the . 
defendants  were  liable  for  the  act  of  their  servants  in  leaving  such 
obstruction.  He  was  laid  up  for  a  considerable  time,  and  he  put 
his  loss  in  wages  alone  at  £90  12s.  fid.  There  was  a  permanent 
injury  to  his  leg,  though  not  of  a  very  serious  character.  The 
defendants  denied  negligence,  and  pleaded  contributory  negligence 
on  the  part  of  the  plaintiff. 

The  jury,  after  a  brief  deliberation,  returned  a  verdict  in  favour 
of  the  plaintiff  for  £200  damages. 

Judgment  was  entered  accordingly,  with  costs. 


Hewitson  v.  Newcastle  Corporation. 
At  the  Newcastle-upon-Tyne  County  Court,  on  15th  inst..  his 
Honour  Judge  Greenwell  gave  his  reserved  judgment  in  the  case, 
already  reported,  in  which  Miss  Elsie  Hewitson,  a  local  typist . 
claimed  £9  in  respect  of  a  suit-case  and  its  contents,  being  personal 
luggage  of  hers,  and  delivered  hy  her  to  the  defendants,  or  their 
servants,  to  be  carried  with,  and  on  behalf  of,  plaintiff  while 
travelling  as  a  passenger  on  the  defendants'  tramways,  on  Sep- 
tember 24th.  but  which,  in  consequence  of  the  alleged  negligence 
of  the  defendants,  or  their  servants,  was  lost.  The  case  was  heard 
on  January  19th  last. 

His  Honour,  in  giving  judgment,  said  there  was  no  substantial 
dispute  about  the  facts.  It  appeared  that  for  some  years  the  Cor- 
poration had  made  a  charge  of  one  penny  for  parcels  carried  by 
them  and  placed  on  the  footboard  of  the  cars.  Under  the  circum- 
stances, it  was  contended  by  Mr.  Mundahl.  for  the  plaintiff,  that 
the  Corporation  were  common  carriers,  and,  as  such,  were  respon- 
sible for  the  loss  ;  and  that  if  not,  they  had  not  taken  that 
reasonable  care  that  it  was  their  duty  to  take.  There  appeared  to 
his  Honour  to  be  no  evidence  of  negligence  on  the  part  of  the 
defendants  on  which  they  could  properly  be  held  liable.  He  was 
clearly  of  opinion  that  the  defendants  were  the  common  carriers  of 
their  passengers'  luggage  under  28  lb.;  and  the  question 
whether  they  had,  as  contended  by  Mr.  Meynell,  for  the  Corpora- 
tion, succeeded  in  freeing  themselves  of  liability.  Reliance  could 
not  he  placed  upon  Sec.  28  of  the  Local  Tramways  Act,  1882,  because 
of  the  charge  made,  and  because  of  the  removal  of  the  luggage 
from  the  passengers'  control.  The  defendants  relied  on  the  ticket 
issued  in  return  for  the  penny.  The  printing  as  to  the  limitation 
of  liability  was  very  small,  and  he  could  not  read  it  in  the  light 
available  in  the  Court  at  that  moment.  As  to  this  point,  it  seemed 
to  have  been  settled,  moro  than.  40  years  ago,  by  the  judgment  in 
Henderson  v.  Stevenson  (which  his  Honour  quoted),  in  which  the 
then  Lord  Chancellor  said  there  was  nothing  on  the  face  of  the 
ticket  held  by  the  respondent  referring  him  to  the  back,  and  there 
was  nothing  said  by  the  clerk  who  issued  the  tioket  directing  the 
respondent's  attention  to  what  was  printed  on  the  back.  "  Their 
Lordships,  therefore,  may  take  it  as  a  matter  of  fact  that  the 


Edmundson's  Electricity  Corporation,  Ltd.,  r.  Roscrea 
(Co.  Tipperary)  Bacon  Factory,  Ltd. 
In   the   Irish   High   Court,   Dublin,   before    Mr.   Justice    Kenny, 
plaintiffs  sued  defendants  to  recover   £43   10s.  lOd.  for  work  done 
and    material    supplied    under   contract    in    connection    with   the 
factory,  including  a  number  of  extras. 

His  Lordship,  who  said  there  was  a  considerable  conflict  of 
evidence  in  the  case,  found  for  the  plaintiffs  for  the  whole  sum 
claimed,  subject  to  'certain  deductions,  which  brought  it  down  to 
£41  lis.  3d.,  and  gave  judgment  for  the  balance  between  that 
amount  and  an  amount  lodged  in  Court.  He  explained  that  he 
based  his  decision  mainly  on  unanswered  letters  and  the  absence  of 
explanations  as  to  accounts  on  the  part  of  the  defendants. 


BUSINESS   NOTES. 


Trade  Credit  in  Russia.— In   the  course  of  an  article 

on  "  The  Credit  Situation  in  Siberia,"  the  Board  of  Trade  Journal 
quotes  extracts  from  a  report  prepared  by  the  Canadian  Trade  Com- 
missioner at  Omsk.  In  regard  to  the  question  of  information 
regarding  a  customer's  standing,  it  is  stated  that  the  success  of 
German  firms  in  the  granting  of  credits  in  Russia  was  largely  due 
to  the  assistance  afforded  by  the  home  banks.  German  firms  were 
also  greatly  helped  by  the  fact  that  they  frequently  maintained 
their  own  resident  agents,  who  were  able  to  investigate  carefully 
the  credit  standing  of  customers.  In  addition,  valuable  facilities 
were  afforded  by  the  mercantile  agencies,  whose  ramifications  in 
Russia  were  extensive.  Apart  from  the  assistance  to  be  gained  by 
these  means,  it  is  not  always  an  easy  matter  for  foreign  firms  to 
obtain  information  respecting  the  standing  of  prospective  customers. 
Banks,  as  a  rule,  are  only  able  to  supply  particulars  as  to  the  extent 
of  credit  which  they  consider  it  safe  for  them  to  grant  to  the  party 
concerned.  It  is  also  claimed  that  the  banks  are  not  always  in  a 
position  to  give  a  disinterested  estimate  regarding  the  standing  of  a 
client.  These  considerations,  however,  apply  practically  to  only  a 
certain  class  of  firms.  It  is  nearly  always  possible  to  obtain  satis- 
factory references  regarding  the  standing  of  responsible  and  old- 
established  houses. 

The   Warehouses   of   Manchester.— A  very  interesting 

48-pp.  booklet  has  just  been  received  from  the  Port  of  Manchester 
Warehouses.  Ltd.,  at  Trafford  Park.  It  comes  with  particular 
appropriateness  just  now  when  everybody  is  thinking  so  much  about 
imports  and  storage  accommodation.  The  company  has  a  closed 
warehouse  capacity  exceeding  400.000  tons,  the  major  portion  of 
which  has  been  constructed  during  the  war.  There  are  steel 
gantries  fitted  with  electric  cranes  and  magnets  to  stock  100,000 
tons  of  iron  and  steel.  The  equipment  includes  37  overhead  electric 
travelling  cranes,  portable  electric  pilers,  elevators  and  trans- 
porters. 300  railway  wagons  for  exchanging  traffic  with  ships  in 
the  Manchester  Docks,  and  so  on.  The  half-tone  views  of  the  in- 
teriors and  exteriors  of  the  warehouses,  also  those  of  the  electric 
carriers  and  loaders,  cranes,  &c,  are  very  effective.  The  advan- 
tages of  the  warehouses  arc  specially  tabulated  at  the  end  of  the 
booklet. 

Bankruptcy  Proceedings.— Brown,  F.,  Llanelly.  elec- 
trician (formerly  partner  in  Hugh  Bros.  &  BrownY— March  7th  § 
the  last  day  for  .the  receipt  of  proofs  for  dividend  by  Mr.  H.  W 
Thomas,  4,  Queen  Street,  Carmarthen;  the  trustee. 
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Catalogues  and   Lists. — The   Edison  Swan  EiiBCTEIO 

Co..  Ltd.,  of  Ponders  End.  have  issued  a  wall  showcard  showing1 
five  types  of  Ediswan  batteries  in  their  "natural"  colours. 

Messrs.  Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. 
— Leaflet  giving  illustrations  and  prices  of  their  inspection  lamps 
for  motor  vehicle  work. 

Benjamin  Electric,  Ltd.,  1a,  Rosebery  Avenue,  Loudon,  E.C. — 
Section  list  No.  509  (16  pages)  containing  illustrated  particulars 
and  prices  of  their  reflector  fittings,  lanterns,  and  lighting  acces- 
sories for  industrial  and  general  installations. 

Electrical  Apparatus  Co.,  Ltd.,  Vauxhall  Works,  South 
Lambeth  Road,  London,  S.W — The  first  issue  of  the  "E.A.C. 
Quarterly  Review"  contains  illustrations  and  descriptive  matter 
relating  to  the  company's  motor-control  panels,  A.c  drum-type 
switchgear,  automatic  control  force,  motors,  house-service  meters, 
ami  controller  regulators,  for  tramcars.  The  "Review,"  which 
opens  with  the  company's  Roll  of  Honour,  is  intended  to  form  a 
connecting  link  between  the  works  and  the  sales  staffs. 

IfjRANic  Electric  Co.,  Ltd.,  147,  Queen  Victoria  Street, 
London.  E.C. — First  part  of  a  new  catalogue  of  "  Igranic"  electric 
controlling  devices.  This  consists  of  a  bulky  collection  of  leaflets 
which  is  a  foretaste  of  bulkier  things  to  come.  It  is  the  firm's  aim 
to  make  the  catalogue  in  its  later  form,  as  newly-issued  leaflets 
appear,  the  most  complete  list  of  electric  controlling  apparatus 
ever  compiled.  The  general  index  foreshadows  the  ultimate 
extent  and  arrangement;  Part  I  will  cover  direct-current 
apparatus  :  Part  II,  alternating  ;  Part  III,  controlling  devices  for 
lighting  circuits  (D.c.  and  A.C.)  :  and  Part  IV,  lifting  magnets  and 
magnetic  specialities.  The  information  given  is  descriptive  of  the 
manufactures,  and  tables  of  sizes,  powers,  dimensions,  prices  &c., 
are  given,  accompanied  by  half-tone  views  and  diagrams.  It  is 
quite  unnecessary  for  us  to  give  a  list  of  names  of  manufactures  ; 
the  ground  covered  is  fairly  obvious  from  what  we  have  already 
said.  Many  of  the  firm's  standard  types  are  not  included  in  this 
first  portion  of  the  catalogue,  but  the  trade  will  probably  be  aware 
of  the  fact  that  the  company  can  supply  control  gear  for  purposes 
for  which  no  standard  patterns  exist. 

General  Electric  Co.,  Ltd..  67.  Queen  Victoria  Street. 
London.  E.C— Leaflet  No.  L2,092  gives  illustrations  and  prices  of 
electric  bells  for  use  on  power  circuits.  Folder  O.S.2,091  gives 
prices  and  other  particulars  of  the  "  Usal  "  drawn-wire  tungsten 
lamps  for  pocket  lamps,  &c.  ;  these  folders  can  be  supplied  over- 
printed for  the  trade. 

Br'itish  Westinghouse  Electric  and  Manufacturing  Co.. 
Ltd..  Trafford  Park. — Circular  No.  1.435/2A,  of  68  pages,  contains 
a  general  description  of  the  British  Westinghouse  Rateau  impulse- 
type  steam  turbines.  In  five  sections  there  are  dealt  with  :  High- 
pressure  turbines  ;"  low-pres,sure  or  exhaust  turbines ;  mixed- 
pressure  turbines  :  back-pressure  and  reducing  turbines  ;  and 
small  turbines.  Later  in  the  list,  a  number  of  charts  are  given  of 
official  tests,  also  names  of  customers  and  the  machines  they  are 
using.  By  means  of  a  map.  the  distribution  of  the  company's 
turbines  in  Great  Britain  is  shown. 

Messrs.  Berry.  Skinner  &  Co.,  86,  Newman  Street,  Oxford 
Street,  London,  W. — Illustrated  list  No.  5,191  (16  pages),  in  French, 
giving  a  description,  with  prices  in  the  French  coinage,  code-words, 
fas.,  of  "Masta"  type  fuse-switches. 

British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  E.C. — Price  list  No.  10,502  shows  and  describes 
the  B.T.H.  type  of  913  Form  "A"  hand  lamp  for  workshop  and 
factory  use. 

Dissolutions    and    Liquidations. — Railless    Electric 

Teaction  Co.,  Ltd. — This  company  is  winding  up  voluntarily, 
with  Mr.  A.  Page,  28,  King  Street,  E.C,  as  liquidator.  A  meeting 
of  creditors  is  called  for  February  26th.  at  28,  King  Street,  E.C. 

Electric  Railway  and  Tramway  Carriage  Works,  Ltd. — 
This  company  is  winding  up  voluntarily,  with  Mr.  L.  E.  Pickin  as 
liquidator. 

G.  F.  Milnes  &  Co.,  Ltd. — This  company  is  winding  up  volun- 
tarily, with  Mr.  L.  E.  Pickin  as  liquidator. 

British  Electric  Car  Co.,  Ltd. — This  company  is  winding-  up 
voluntarily,  with  Mr.  L.  E.  Pickin  as  liquidator. 

Adams  Manufacturing  Co..  Ltd. — A  meeting  is  called  for  March 
19th.  at  8,  Bream's  Buildings,  E.C.  to  hear  an  acoount  of  the 
winding  up  from  the  liquidators,  Mr.  L.  Hardy  and  Mr.  G.  E. 
Corfield. 

R.  Organ  &  Sons,  gas  fitters  and  electricians,  8S,  Winchcombe 
Street,  Cheltenham. — Mr.  R.  Organ,  Sen.,  has  retired  from  the 
firm,  and  the  debts.  Sec.,  will  be  attended  to  by  Messrs.  R.  Organ, 
Jun.,  and  E.  E.  S.  Organ,  who  will  continue  the  business  under  the 
same  name. 

GroNdal  Kjellin  Co.,  Ltd. — For  the  purposes  of  reconstruc- 
tion, this  company  is  to  be  wound  up  voluntarily,  with  Mr.  G.  H. 
Hill.  20,  Abchurch  Lane,  E.C,  as  liquidator.  The  new  company 
will  be  the  Grondal  Kjellin  Co.  (1917),  Ltd.  Creditors  must  send 
in  the  usual  particulars  by  March  29th. 

South  Wales  Wireless  Training  College,  Ltd. — A  meet- 
ing is  called  for  March  22nd.  to  hear  an  account  of  the  winding-up 
from,  the  liquidator,  Mr.  G.  F.  Willett. 

Trade  Announcements. — The  London  address  of  Messrs. 
Oliver  Arc  Lamp,  Ltd.,  is  now  46-49,  Granville  House,  Arundel 
Street,  Strand,  W.C     Telephone  No.  unaltered  (City  3393). 

The  Woods-Gilbert  (British)  Rail  Grinding  and  Milling 
Co.,  Ltd.,  has  been  formed  for  the  purpose  of  acquiring  from  the 
Woods-Gilbert  Rail  Planer  Co.,  Ltd.,  of  Melbourne,' all  the  assets, 
liabilities,  and  goodwill  of  the  business  hitherto  carried  on  by  them 
in  Great  Britain.     They  have  taken  premises  at  170,  Strand,  W.C 


Messrs.  Siemens  Bros.  &'  Co.,  Ltd..  and  Siemens  Bros. 
Dynamo  Works,  Ltd.,  have  removed  their  offices  from  Caxton 
House.  Westminster,  to  Palace  Place  Mansions,  Kensington  Court. 
London,  W.  Telegraphic  address :  "  Siemens,  Kens.  London." 
Telephone  No.  :  "  Western  6349." 

The  Htirihnii-eiiKui  mid  Iniiimiiiiijirs  Chronicle  has  removed  its 
offices  to  265,  Strand.  London,  W.C. 

The '.Engineering  Rerieir  has  removed  its  offices  to  13- 16,  Fisher 
Street.  W.C 

Book  Notices. — "Journal  of  the  Institution  of  Electrical 

Engineers."  Vol.  LV.,  No.  263.  February .  1 9 1 7 .  This  issue  contains 
the  following  papers  :—' Principles  Involved  in  Computing  the 
Depreciation  of  Plant."  by  Mr.  F.  Gill  and  Mr.  W.  W.  Cook  ;  "Post 
War  Electrotechnics,"  by  Dr.  ('.  V.  Drysdale  ;  also  a  tenth  list  of 
the  names  of  81  members  on  military  service. 

"Science  Abstracts."  Sections  A  and  B,  Vol.  XX,  Part  1. 
January  31st.  1917.  Index  to  Vol.  XIX, Sections  AandB.  London  : 
E.  &  F.  X.  Spon.     Price  Is.  6d.  each  net. 

"Hydro-Electric  Power"  (2  vols.)  By  L.  Lyndon.  London: 
Hill  Publishing  Co.     Price.  Vol.  I,  21s.  net ;  Vol.  II.  15s.  net. 

"  Underground  Transmission  and  Distribution,"  by  E.  B.  Meyer. 
London  :  Hill  Publishing  Co.     Price  12s.  (id.  net. 

Journal  of  the  Rontgen  Society.  Vol.  XIII,  No.  50.  January, 
1917.     London  :  Percy  Lund,  Humphries  iV  Co.,  Ltd.     Price  4s.  net. 

"  Depreciation  and  Wasting  Assets. "  By  P,  D.  Leake.  London  : 
Sir  Isaac  Pitman  &  Sons.     Price  10s.  6d.  net. 


LIGHTING  AND  POWER  NOTES. 


Asiatic  Turkey. — It  is  reported  that  German  electrical 

engineering  concerns  are  looking  forward  to  an  important  trade  in 
electrical  material  in  Turkey  and  Asia  Minor.  One  important 
scheme  that  is  being  developed  is  a  plant  to  utilise  certain  water- 
falls near  El  Seheab  in  Syria.  It  is  stated  that  about  9.000  H.P. 
will  be  available,  and  that  the  current  generated  will  be  utilised 
•for  the  Damascus-Jerusalem  Railway,  and  for  lighting  and  power 
purposes  in  the  villages  and  towns  in  the  district. 

Barnes. — Proposed  Rii.k  Supply. — A  request  having 

been  received  from  the  Ealing  T.C  to  confer  on  the  question  of 
bulk  supply,  the  chairman  of  the  Council,  the  chairman  of  the 
Electricity  Committee,  and  the  electrical  engineer  were  appointed 
to  discuss  the  matter. 

Canada. — On  January  1st  the  Edmonton  Power  Co. 
started  clearing  the  ground  for  the  big  dam  it  is  proposing  to  build.  " 
75  miles  south-west  of  Edmonton,  on  the  North  Saskatchewan 
River.  It  is  estimated  that  the  construction  of  the  plant,  which 
will  develop  55.000  H.P.,  will  take  several  years,  and  cost  §5.000,000. 
In  connection  with  the  scheme  a  contract  has  been  let  for  the 
construction  of  a  railway  from  Edmonton  to  the  dam  site. 

The  British  Mining  and  Smelting  Co.  is  extending  its  hydro- 
electric plant  at  Britannia  Beach,  Howe  Sound.  20  miles  north  of 
Vancouver,  by  the  addition  of  a  2.500-k.v.a.  generator  coupled  to 
two  1.S5I >- H.i'.  impulse  water  wheels,  which  will  operate  under  a 
static  head  of  850  ft.,  obtained  by  a  diversion  of  the  South  Valley 
River. — Gam..  Electrical  News. 

Dundalk. — Loan  Sanction,  &c, — At  a  meeting  of  the 

Urban  Council,  a  letter  was  read  from  the  L.G.B.  for  Ireland,  in 
reference  to  the  Council's  application  for  a  loan  of  £6,000  for  the 
extension  of  the  electricity  undertaking,  and  the  inquiry  held  into 
the  matter.  The  Board  stated  that  it  had  decided  to  sanction  a  loan 
of  £3.000.  repayment  to  be  spread  over  20  years.  It  expressed  the 
opinion  that  the  Council  had  no  power,  under  the  Act  of  1882,  and 
the  Dundalk  Electric  Light  Order,  1S97,  to  borrow  the  further 
£2,000  to  recoup  the  Council  for  repayment  of  capital  or  payment  of 
interest  on  capital  or  for  working  capital,  and  pointed  out  that  it 
was  the  clear  duty  of  the  Council  to  provide  for  balancing  the 
working  account  of  the  undertaking  by  the  addition  to  local  rates 
of  about  lOd.  in  the  £  in  the  estimate  for  the  coming  financial 
year,  at  the  opening  of  which,  it  is  anticipated,  the  accumulated 
deficit  will  be  £  1 ,261 1. 

Harrogate. — Roiler  Ry-Proih'ct  Recovery  Plant. — 

The  borough  electrical  engineer  (Mr.  Wilkinson)  has  been  author- 
ised by  the  T.C,  on  the  recommendation  of  the  Electricity 
Committee,  to  prepare  specifications,  and  advertise  for  tenders,  in 
connection  with  the  erection  of  steam  plant,  designed  by  himself, 
which  embodies  the  features  of  smokeless  combustion  with  the 
recovery  of  tar  and  ammoniacal  liquors  as  by-products,  the  neces- 
sary authorisation  for  construction  having  been  obtained. 

London.  —  Shobeditch.  — The     Electricity    Committee 

recommends  a  further  advance  of  5  per  cent,  (making  25  per  cent, 
in  all)  on  the  schedule  charges  for  electricity  for  lighting,  power 
and  heating,  from  the  date  of  the  March,  1917,  meter  readings. 

Market  Drayton. — Street  Lighting. — The  r.D.C.  has 

agreed  to  the  offer  by  the  Electricity  Co.  to  accept  £  50  in  settle- 
ment of  its  aocount  of  £100  for  public  lighting  for  the  half-year 
ended  December  3Jst  last, 
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Rochdale. — The  Electricity  Committee  has  decided,  sub- 
ject to  the  consent  of  the  Bolton  Electricity  Committee,  to  call  in 
Mr.  \Y.  .1.  H.  Wood,  borough  electrical  engineer  at  Bolton,  a;  con- 
sulting engineer  for  three  months,  so  that  he.  may  prepare  a  report 
on  tlic  present  situation,  and  advise  the  Committee  on  the  best 
means  of  overcoming  the  difficulty  of  meeting  the  demands  for 
electricity.  Although  the  position  at  the  works  is  improving,  the 
recent  frost  lias  prevented  the  completion  of  the  extension  scheme. 

Roslea   (Co.  Fermanagh). — Electric  lighting  has   been 

installed  in  the  sawmills,  clog  factory,  and  scutch  mills,  the  work 
I  icing  carried  out  by  Messrs.  McCartney  Bros.,  of  Clones. 

Salford. — Year's  Workinc — The  annual  report  of  Mr. 
Robertson,  borough  electrical  engineer,  shows  that  24,856,000  units 
were  sold  during  1915-16,  as  compared  with  20^600,000  in  the  pre- 
vious year  ;  the  increase  was  mostly  accounted  for  by  the  increasing 
power  supply,  for  which  purpose  13,650,000  units  were  supplied, 
as  against  9,900,000  in  1914-15,  Both  lighting  and  traction  units 
were  also  ahead  of  the  previous  year,  by  122  and  2'4  per  cent, 
respectively.  The  effect  on  the  generating  plant  is  shown  by  the 
load  factor  improving  from  26'6  to  30'2  per  cent,  and  by  the  reduc- 
tion in  total  works  costs  from  '74d.  to  '67d.  per  unit,  despite  the 
higher  price  of  fuel,  &c.  Altogether  29,117,000  units  were  gene- 
rated and  1,178,000  purchased  ;  the  maximum  load  was  9,400  KW. 
and  the  lighting  and  power  connections  totalled  27,726  KW.  It  is 
interesting  to  note  that  works  costs  fell  from  "56d.  to  '50d.,  and 
coal  costs  from  '339d.  to  -335d.  per  unit  sold  ;  the  cost  of  the  pur- 
chased energy  (at  '9d.  per  unit  approximately)  is  distributed  over 
the  works  costs.  During  the  year  a  second  5.000-kw.  turbo- 
alternator  was  installed — a  duplicate  of  the  first  which  was  illus- 
trated in  our  columns  in  the  early  days  of  the  war — and  a  third 
turbine  set  »f  the  same  size  was  expected  to  be  in  commission  for 
the  winter's  load.  Two  Babcock  boilers,  with  economisers,  super- 
heaters, and  induced  draught,  have  been  ordered  to  supplement  the 
steam  plant,  and  we  also  note  (and  draw  the  E.V.  Committee's 
attention  to  the  fact)  that  two  petrol  motor-wagons  have  been 
obtained  for  ash  removal  and  other  work.  A  new  agreement  has  been 
entered  into  with  the  Lanes.  Power  Co.  for  bulk  supply  under  more 
favourable  terms  ;  a  new  sub-station  has  also  been  opened  and  a 
3,000-KW.  sub-station  is  being  erected.  The  consumers  totalled 
3,707  at  the  close  of  the  year.  The  financial  results,  in  brief,  were 
a  revenue  of  £134,678,  a  gross  profit  of  £64,538,  and,  after  meeting 
interest  and  loan  charges,  a  net  profit  of  £16,598,  of  which  £8,000 
went  to  rate  relief  and  the  balance  to  the  renewals  account — the 
latter  fund  having  a  balance  of  £28,000  in  hand.  The  balance- 
sheet,  apparently,  shows  that  a  total  of  £102,658  depreciation  has 
been  written  off,  and  that  some  £31,000  has  been  expended  on 
capital  account  out  of  revenue. 

Sheffield. — Year's    Working. — The    report    on     the 

working  of  the  Corporation  electricity  undertaking  for  the  year  to 
March  31st  last  is  one  of  the  most  interesting  we  have  seen."  It  is, 
of  course,  generally  known  that  the  Sheffield  undertaking  has 
made  tremendous  strides  since  the  war  commenced,  and  this  is  borne 
out  by  the  output  sold— 77,868,000  units,  as  against  44,873,000  in 
1915,  and  26,546,000  in  1914  ;  the  whole  of  the  increased  output 
represented  power  and  traction  (or  low-price  units),  but  the  net 
surplus  of  £33,296  is  the  largest  yet  recorded  (roughly  51  million 
power  and  20  million  traction  units  were  sold).  The  total  units 
generated  amounted  to  90*  millions,  and  we  note  that  131,000  tons 
of  coal  were  consumed.  The  generating  plant  capacity  was 
12.22.')  KW.,  and  the  maximum  demand  was  31,706  K.v.A.,  while  the 
total  kw.  connected  was  83,831,  which  included  69,071  H.P.  of 
motors. 

We  note  that  at  the  time  of  the  report,  28,000  kw.  of  additional 
generating  plant  was  being  added,  and  that  1S.00O  kw.  of  addi- 
tional load  was  awaiting  connection,  and  since  that  time,  as  our 
readers  will  have  gathered,  it  has  been  decided  to  provide  another 
large  generating  station  on  a  new  site. 

The  capital  cost  per  KW.  on  electric  supply  plant  had  fallen  in 
1916  to  £41  per  KW. 

The  disproportionate  increase  in  the  cost  of  fuel  resulted  in  a 
small  increase  in  the  total  costs  per  unit,  from  '41d.  to  '44d.,  fuel 
cost  having  risen  from  10d.  to  27d.  per  unit,  the  costs  being  those 
of  the  Sheaf  Street.  Neepsend.  and  Kelham  stations  combined.  The 
average  price  per  unit  sold  was  '85d.,  power  supply  averaging  "7 Id. 
per  unit. 

The  total  revenue  was  £314,137:  gross  profit.  £133.109:  and 
surplus,  after  meeting  interest  and  loan  charges,  £33.296,  which, 
with  accrued  interest,  left  £10.278  for  appropriation.  Of  this 
sum.  639,778  was  devoted  to  renewals,  and  £500  to  the  hire-motor 
fund. 

The  renewals  fund  has  a  balance  in  hand  of  £53,000,  and  the 
reserve  fund,  of  £10.000,  but  the  total  appropriation  for  renewals 
and  reserve  to  date  amounts  to  £109,000.  In  passing,  we  con- 
gratulate the  Electricity  Committee  and  its  engineer,  Mr.  Fedden, 
on  the  policy  which  has  been  adopted  of  keeping  the  surpluses  in 
the  undertaking  ;  charity,  in  the  form  of  rate  aid.  at  the  expense 
of  a  municipal  undertaking  which  has  to  replace  its  contribution 
with  borrowod  money  at  a  high  rate  of  interest,  and  necessarily 
passes  the  added  cost  on  to  the  consumer,  tb  the  detriment  of  local 
trade  and  industry,  is  an  empty  gift  in  any  case. 

Southend-on-Sea. — Proposed  Extensions. — The  Elec- 
tric Lighting  Committee  has  considered  the  extension  of  the 
generating  plant  in  order  to  cope  with  the  increasing  demand  for 
current,  and  has  decided  (subject  to  the  usual  sanction)  that  appli- 
cation may  be  made  to  the  L.G.B.  for  leave  to  borrow  £45,520  for 
the  provision  of  additional  generating  plant  at  the  electricity 
works.  An  application  was  received  from  the  Southend  Gas  Co. 
for  a  supply  of  current  for  power  purposes  at  the  gasworks. 


Stratford-on-Avon. — The  T.C.  has  decided  to  continue 
the  agreement  tinder  which  the  Electricity  Co.  can  charge  a  higher 
rate  per  unit  for  current,  for  another  year. 

Swinton    and    Pendlebury. — The    Lancashire    Electric 

I'ower  Co.  has  notified  the  Council  that  it  will  be  necessary  to 
increase  the  charge  for  electricity  by  '2d.  per  unit,  owing  to  the 
increased  cost  of  fuel. 

Torquay.- — Supply    Data. — During    the    12    months 

ended  December  31st,  1916,  1,286,460  alternating-current  units 
were  generated,  as  against  1.208.25S  units  in  the.  previous  year. 
As  regards  direct-current  units,  the  figures  were  1,166,41111,  as 
against  1,080,860.  The  public  lighting  decrease  was  equivalent  to 
7S"2  per  cent.  The  units  sold  to  the  Tramway  Co.  showed  an 
increase  for  the  year  of  4'22  per  cent. 

Troon. — The  town  clerk  reported  to  the  T.C.  that  he  had 

communicated  the  Council's  decision  to  the  engineer  regarding  the 
proposal  to  use  overhead  cable  to  supply  a  hosiery  factory.  It  was 
recommended  that  the  attention  of  the  B.  of  T.  be  drawn  to  the  use 
of  overhead  cable  without  the  consent  of  the  local  authority,  and 
in  violation  of  its  wishes. 

Whitstable.— The  U.D.C.  has  decided  to  give  the 
Electricity  Co.  seven  days  in  which  to  take  such  proceedings  as 
will  define  the  legal  position  between  the  Receiver  and  itself ; 
otherwise,  the  Council  will  feel  bound  to  take  such  steps  as  may  be 
necessary  to  protect  itself  from  further  liability. 


TRAMWAY  and  RAILWAY  NOTES. 


Blackburn. — Accidents. — On   Sunday   last   a   collision 

occurred  between  two  cars,  one  following  the  other,  in  a  thick  fog, 
one  driver  being  injured  ;  on  Thursday,  last  week,  a  collision 
occurred  between  two  cars  travelling  in  opposite  directions  at 
Oswaldtwistle,  due  to  the  slippery  rails,  and  two  passengers  and  a 
driver  were  injured. 

Bolivia. — Railway  construction  in  Bolivia  is  in  a  back- 
ward state  owing  to  the  difficulties  of  the  country  ;  as  a  conse- 
quence, attention  is  mainly  directed  to  the  conversion  to  electric 
traction  of  such  lines  as  are  already  in  existence.  AVhere  new  lines 
are  projected,  only  those  suitable  for  electrification  are  favoured. 
In  either  case.  Bolivia  presents  an  opening  of  some  value  to  over- 
sea electric  industries.  Among  new  schemes  at  the  moment  is  the 
electric  railway  from  Isa  Paz  tb  Yungas,  officially  sanctioned  in 
1915.  The  estimated  cost  of  the  line  is  12,000,000  fr.,  met  by  the 
issue  of  departmental  bonds  guaranteed  by  the  Government  ;  the 
Board  of  Public  Works  is  carrying  out  the  construction. — La  Berne 
(t^  m  rale  de  V  Electricite. 

Canada. — According  to  the  Canadian  Engineer,  the  Mount 

Royal  tunnel  of  the  Canadian  Northern  Railway  is  now  practically 
completed,  and  permanent  track  is  being  laid  ;  it  is  expected  that 
triins  will  be  running  into  Montreal  by  next  June.  Two  80-ton 
electric  locomotives  are  now  in  use,  and  four  more  will  be 
purchased  for  the  regular  service. 

Lancashire. — AVar  Bonus. — -Following  upon  the  exclu- 
sion by  the  Committee  of  Production  of  females  from  the  war 
bonus  granted  to  tramway  workers  recently,  an  effort  is  being 
made  to  secure  the  concession  for  them.  The  general  secretary  of 
the  Tramway  Workers'  Association  has  sent  to  all  the  Corporations 
and  companies  included  in  the  previous  arbitration  an  application 
for  a  bonus  of  6s.  6d.  per  week,  less  any  war  bonus  granted  since 
the  outbreak  of  the  war  to  male  workers.  The  girls  employed  on 
Bolton  tramways  are  included  in  the  application,  though  it  is 
understood  that  they  are  not  members  of  the  Association. 

Both  the  permanent-way  men  and  the  females  employed  as  con- 
ductors on  the  Preston  Corporation  Tramways  have  applied  for  the 
war  bonus  of  6s.  6d.  per  week  recently  awarded  to  certain  tramway 
employes  by  the  Committee  on  Production,  but  the  Tramways  Com- 
mittee states  that  it  is  not  able  to  depart  from  the  terms  of  the 
award. 

London. —  E.C.C. —  The  Highways  Committee  reports 
that  the  additional  financial  burdens  placed  upon  the  Council's 
tramway  undertaking  from  the  outbreak  of  the  war  to  March  3 1  st, 
1917,  in  respect  of  wages,  &c.  to  employes  are  as  follows  : — War 
bonus  and  war  wages.  £172,150  ;  increases  in  rates  of  pay,  £8,300  : 
war  service  allowance,  £250,950  ;  a  total  of  £431,400. 

On  the  basis  of  the  present  establishment,  the  additional  annual 
cost  under  these  three  heads  is  £268,400,  which  is  equivalent  to 
a  charge  of  l'288d.  per  car-mile  run.  The  cost  of  the  salaries  and 
wages  in  the  tramway  department  increased  from  4'70d.  per  car- 
mile  in  1911  to  5'60d.  per  car-mile  in  1915-16. 

The  Highways  Committee  has  submitted  a  soheme  for  the  reor- 
ganisation of  the  Council's  tramway  department.  It  is  proposed 
to  divide  the  work  into  five  branches — traffic,  electrical,  rolling 
stock,  permanent  way,  and  general  :  the  position  of  deputy  chief 
officer  is  to  be  done  away  with,  the  heads  of  branches  to  be  directly 
under  the  chief  officer. 

The  traffic  branch  is  to  be  subdivided  into  two  sections — a  deve- 
lopment and  publicity  section,  and  an  operation  section. 

The  Committee  points  out  that  the  Council's  tramways  have  to 
compete  for  traffic  with  other  means  of  transit,  and  the  develop- 
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nient  of  the  undertaking  on  successful  lines  must,  to  a  considerable 
extent,  depend  on  constant  and  well-directed  effort  to  adjust  the 
services  to  public  need. 

Equal  importance  is  also  attached  to  publicity  work  ;  the  chief 
officer  is  of  opinion  that  an  expenditure  of  from  £15,000  to 
620,000  would  be  necessary  to  advertise  adequately  the  Council's 
tramways.  The  Committee  considers  that  greater  use  should  be 
made  of  the  Press  to  convey  to  the  public  the  advantages  peculiar 
to  the  tramway  service. 

Under  the  reorganisation  scheme,  the  Committee  recommends 
the  following  appointments : — Traffic  manager  at  a  salary  of 
£1,200,  rising  to  £  1 ,500  a  year  :  the  position  of  electrical  assistant  to 
be  abolished  and  an  electrical  engineer  appointed  at  V.  1 ,21 H  i.  rising  to 
£  1.500  a  year:  a  rolling  stock  engineer.  ■(■  1,000  to  £1,200,  the  position 
not  to  be  filled  at  present  ;  permanent-way  engineer,  CSflo  to 
£1.000;  a  chief  clerk,  and  in  the  traffic  branch  a  development 
superintendent,  at  £500.  rising  to  C70o  :  an  operation  super- 
intendent. £.iO(l  to  C700  ;  and  a  publicity  assistant  at  6300  to 
£400.  Minor  appointments  and  rearrangements  of  certain  offices 
arc  also  recommended  for  the  position  of  electrical  engineer,  deve- 
lopment superintendent,  and  operation  superintendent  ;  it  is  pro- 
posed to  arrange  for  advertisements  to  be  issued. 

At  its  meeting,  on  Tuesday,  the  Council  approved  tin  above 
scheme  of  reorganisation:  Mr.  J.  K.  Bruce  (deputy  chief  officer) 
was  appointed  traffic  manager  at  £  1 ,250  per  annum.  It  was  men- 
tioned that  Mr.  A.  L.  < '.  Fell,  chief  officer,  had  returned  todutyafter 
six  months'  absence  on  sick  leave. 

Southend-on-Sea. — Owing  to  the  difficulty  of  obtaining 

male  drivers,  inquiries  are  being  made  to  ascertain  from  other 
towns,  which  have  engaged  women  drivers,  their  experience  of  the 
adoption  of  this  experiment.  Arrangements  are  to  be  made  for 
the  conversion  of  one  of  the  large  bogey  cars  into  a  double-decked 
car.  as  an  experiment,  at  an  approximate  cost  of  £,~~>. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Aberdare. — March  7th.     PoweU-Duffryn  Steam  Coal  Co. 

Electrical  goods  for  12  months.  Stores  Manager,  Aberaman  Offices. 
Aberdare. 

March  sth.  D.D.C.  Annual  tenders  for  cable,  meters,  joint 
boxes,  electric  lamps,  &c,  for  the  Electricity  and  Tramways 
Department.     See  "  Official  Notices"  to-day. 

Australia. — Sydney March  5th.    Council.   One  7,500- 

k.v.a.  turbo-alternator.     See  "  Official  Notices"  January  5th. 

Adelaide. — March  2Sth.  P.M.G.'s  Department.  Telephones, 
telephone  parts,  line  and  battery  material.  &c.  Schedules  414  to  453. 
See  "Official  Notices"  February  2nd. 

Melbourne. — March  7th.  Council.  1.048  electricity  recording 
meters.     See  "  Official  Notices  "  February  9th. 

March  21st.  Victorian  Railways.  200  half-watt  lamps  and  100 
lanterns  :  also  100  contact  couplings.*  April  4th.  Terminal  blocks 
(complete)  for  electrical  connections. 

Brisbane. — February  28th.  P.M.G.'s  Department.  Telephone 
apparatus.  Schedule  H85  :  ear-pieces.  Sec.,  Schedule  386  :  heat  coils, 
protectors,  &c.,  Schedule  391.     See  "  Official  Notices  "  to-day. 

March  28th.  P.M.G.'s  Department.  Cable  (switchboard), 
Schedule  394. 

Argentina.  —  Buenos  Aires.  —  March  30th.     Electric 

carbons  during  1917,  for  th«  municipality.  Local  representation. 
Conditions  from  Oficina  de  Licitaciones,  Intendencia  Municipal  de 
la  Capital.  Avenida  de  Mayo  525.  Buenos  Aires. — B.  of  T.  Journal. 

Barrow. — March  5th.  Corporation.  Electrical  stores 
for  12  months.     Borough  Electrical  Engineer. 

Bedwas    (Mon.).  —  March    8th.      Bedwas     Navigation 

Colliery  Co..  Ltd.  Twelve  months'  supply  of  electrical  goods.  See. 
Mr.  G.  Morgan.  Secretary. 

Belfast. — March  3rd.  Electricity  and  Tramways  Com- 
mittee. Tramway  stores,  including  electrical  accessories,  cables. 
uunps,  &c.     See  "  Official  Notices  "  to-day. 

March  14th.  Electricity  and  Tramways  Committee.  Six  oi 
twelve  months'  supply  of  stores,  including  several  electrical  items. 
for  the  Electricity  Department.     See  "  Official  Notices  "  to-day. 

Bolton. — March  7th.  Electricity  Committee.  Materials 
and  stores. 


—March  7th.    Electricity  Committei . 
See  "  Official  Notices  "  February  16th. 


Brighton. — March  9th.  T.C.  Five-ton  steam  motor- 
wagon  and  3-i--ton  electric  motor-wagon.  Particulars  from  Mr.  H. 
Talbot,  Town  Clerk. 

Canada. — March  28th.  Toronto  Electric  Commissioners. 
Synchronous  condensers,  5.000,  7,500  or  10,000  k.v.a.  capacity. 
See  "  Official  Notices  "  Februarv  9th. 


Glasgow.  —  The  general  manager  of  the  Corporation 
Tramways  Department  is  to  obtain  offers  for  the  supply  of  an 
electrically-propelled  vehicle  for  the  use  of  the  department. 

Grenada. — March  31st.  The  time  tor  tendering  for  the 
Government  electric  light  and  power  concession,  already  announced, 
has  been  extended  to  March  .'list. 

Harrogate.  —  March     5th.      Corporation.      By-producl 

steam  boiler  plant.     See  "Official  Notices"  February  2nd. 

Kilmallock. — March   5th.      Kilmallock   (Co.    Limerick) 

E.L.  &  P.  Co..  Ltd.     Hydraulic  turbine,  dynamo  and  motor  booster, 
battery  and  switchboard.     See  "  Official  Notices"  February  16th. 

London. — Hammersmith. — February  28th.  B.C.  Elec- 
tricity stores  for  12  months.    See  "Official  Notices"  February  16th. 

Metropolitan  Water  Board. — March  8th.  Twelve  months' 
supply  of  electric  lamps.    Chief  Engineer.  Savoy  Court.  Strand.  W.I '. 

L.C.C. — The  Highways  Committee  recommends  that  tenders  he 
invited  for  alterations  to  the  switchboard  gallery  and  for  the 
laying  of  additional  condenser  water  pipes  at  the  Greenwich 
generating  station. 

Londonderry. — March  17th.    Corporation.     Engine-room 

stores,  carbons,   electricity  meters,  cables.   Sec.,   for  the  Electricity 
Department.     Town  Clerk. 

Macclesfield. — March    1 1th.     Cheshire  County  Asylum. 

Electrical   goods   for  one  year.     Mr.  W.  (!.  F.  Tingay.  Clerk  to  the 
Asylum,  Parkside. 

Manchester. — March  7th.  Electricity  Committee.  Coal- 
conveying  plant  and  suction  ash  plant.  See  "Official  Notices" 
February  9th. 

March  14th.  Corporation.  Nine  40-H.P..  three-phase,  slip-ring 
motors.     See  "  Official  Notices  "  to-day. 

Stockton-on-Tees.— March  12th.  Stores  for  the  T.C. 
Electricity  Department.     See  "Official  Notices"  to-day. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Department  in  London. 


CLOSED. 

Bedford. — The    Education  Committee  has  accepted    the 

tender  of  Mr.  F.  Nash  for  electrical  work  until  June  30th. 
The  T.C.  has  accepted  the  following  tenders  : — 
Siemens  Bros.  &  Co.,  Ltd.— Cables,  £3,273,  and  laying  and  jointing,  £2,631. 
British  deetric  Transformer  Co.,  Ltd.— Six  transformers,  £  1.136. 
Stirling  Boiler  Co.,  Ltd. — Two  boilers  and  mechanical  stokers,  £6,610. 
British    Thomson-Houston    Co.,    Ltd. — Turbogenerator   and    condensing 
plant.  £8,674. 

Government  Contracts. — List   of  new  contracts  placed 

durins  Januarv.  1917  : — 

War  Office. 
Electric  cable  and  wire.— B.I.  &  Helsby  Cables,  Ltd.;  Calender's  Cable 

and  Construction   Co.,   Ltd.  ;    Craigpark    Electric  Cable   Co..    Ltd. ; 

Fuller's  Wire  A  Cable  Co.,  Ltd. ;  W.  Geipel  A  Co. ;  General  Electric 

Co.  ;  W.  T.  Glover  A  Co.,  Ltd. ;  A.  Green,  Ltd.  :  Hooper's  Telegraph 

and  India-Rubber  Works,  Ltd.  ;  Liverpool   Electric  Cable  Co.,  Ltd.  ; 

Midland  Electric  Wire  Co..  Ltd.:  St.  Helens  Cable  A  Rubber  Co.,  Ltd.  . 

Siemens  Bros.  &  Co..  Ltd.  ;  I.R.,  G.P.  A  Telegraph  Works  Co.,  Ltd. 
Electric  cells. — Siemens  Bros.  &  Co.,  Ltd. 

Ebonite  rod  and  sheet.— I.R.,  G.P.  A  Telegraph  Works  Co..  Ltd.  ;  Peel- 
Conner  Telephone  Works.  Ltd. 
Electric  lighting  sets. — Aster  Engineering  Co..  Ltd. 
Generating  sets. — Austin  Motor  Co.  Il914i.  Ltd.:  Coventry  Simplex  Engines, 

Ltd.  ;  W.  H.  Dorman  &  Co.,  Ltd.  ;  Heatley-Gresham  Engineering  Co. 

Ltd.  ;  A.  Lyon  A  Wrench.  Ltd. :  Record  Engineering  Co..  Ltd. 
Generating  plant. — Austin  Motor  Co.,  Ltd. 
Wood  telegraph-poles. — Davey  &  Armitace. 
Switchboards. — Dorman  A-  Smith. 
Iron  and  steel   wire. — Dorman.  Long  &  Co.  :  R.  Johnson  A  Nephew,   Ltd.  ; 

Rylands  Bros.,  Ltd.  ;  Shropshire  Iron  Co.,  Ltd. ;  Whiteeross  Co.,  Ltd. 
India  Office  Store  Department. 
Accumulators. — Pritchett  a  Gold,  Ac.  Co. 
Crucibles.— Morgan  Crucible  Co.  :  J.  C.  Waterhouse,  Ltd. 
Telephones. — Siemens  Bros.  &  Co. ;  Peel-Conner  Telephone  Works. 

H.M.  Office  of  Wobks. 
Engineering  works. — Electric  wiring,  Admiralty  Transport  Building  :  Alpha 

Manufacturing  Co. 

Post  Office. 
Protective  apparatus.— British  L.  M.  Ericsson  Mfg.  Co.,  Ltd. 
Telegraph  apparatus.— Creed  A  Co..  Ltd. 

Telephone  apparatus. — British  L.  M.  Ericsson  Mfg.  Co..  Ltd. 
Telegraph  cable.— Craigpark  Electric  Cable  Co.,  Ltd.  ;  Siemens  Bros,  and 

Co..  Ltd. 
Telephone  cfble.— W.  Geipel  A  Co.  :  W.  T.  Henley's  Telegraph  Works  Co.. 

Ltd.  :  Sremens   Bros.  A"  Co.,  Ltd.  ;    Union  Cable  Co.,   Ltd.  ;    Western 

Electric  Co..  Ltd. 
Cable  drums.— B. I.  A  Helsbv  Cables.  Ltd.  :  Western  Electric  Co..  Ltd. 
Flameproof  wire.— London  Electric  Wire  Co.  &  Smiths,  Ltd.  ;  C.  Macintosh 

and  Co..  Ltd. 
Plates  for  stay-rods.— Walls.  Ltd. 
Iron  poles. —Siemens  Bros.  &  Co.,  Ltd. 
Ironwork,  steel  poles  and  fittings.— Bulters,  Ltd. 

Galvanised-iron  wire.— Dorman.  Long  A  Co..  Ltd.  :  R.  Johnson  &  Nephev 
Ltd. ;  Rylands  Bros..  Ltd. ;  F.  Smith  A  Co.,  Wire  Manufacturer;,  1:  I 
Whiteeross  Co.,  Ltd. 
Vulcanised  I.R.  wire.— Union  Cable  Co.,  Ltd. 


Weymouth. — T.C.     Accepted  tender  : — 


Johnson  A.  Phillips,   Ltd. — Booster    and    switchgear,    £980;    cable;     ml 
laying,  £5,520. 
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FORTHCOMING     EVENTS. 


Junior   Institution   of  Engineers,   London- Friday,   February  23rd.    At 
7.30p.m.   "  Random  Notts  on  Structural  Design,"  bj  Mr.C.G.  D.  Burdctt. 

Frid:iv.  March  2nd.     At  7.80 p.l 
s.  A.  Roberts. 


1  Tool-Store  Management,"  by  Mr 


Association  of  Supervising  Electricians.-Tuesday,  February  27th.  At 
7  lfl  p. in.  At  St.  Bride's  Institute,  Bride  Lane,  E.C.  Paper  on  "Modem 
Power  Cables,"  by  Mr.  H.  Savage. 

Institution    of    Electrical    Engineers    (Manchester    Local    Section).— 

Tuesday,   February  27th.    At.  7  p.m.     At   the  Engineers'  Club.     Paper   on 
"Some  Points  in 'connection  with  Enginccrim    Npeeiiie:iti"ii:.."  In  Mr,  .1. 
Shepherd. 
Royal  Institution  of  Great  Britain.    Tuesday,  February  27th.    At  3  p.m. 

At     Mh.-.uarlc    Street,    l'iceadilh  .    W.       Lecture    on     "The    Strength    and 
structure  of  Metals,"  by  Prof.  W.  E,  Dalby,  F.K.S. 
Chemical  Society.— Thursday,  March  1st,    At  8p.m.    At  Burlington  House, 
Piccadilly,  W.    Ordinary  scientific  meeting. 


SUBSTITUTION     IN     ELECTRICITY     WORKS. 


Mi:.  II.  Faraday  Pboctob,  honorary  secretary  of  the  Incorporated 
municipal  Electrical  Association,  has,  by-  request  of  the  Reserved 
Occupations  Committee  (St.  Ermin's  Hotel),  fowarded  to  members 
a  copy  of  a  letter  and  memorandum  addressed  to  the  Association  by 
the  Committee,  under  date  February  5th.  The  Committee  draws 
attention  to  the  revised  list  of  certified  occupations  which  came, 
into  force  on  February  1st,  and  adds  : — "  Yon  will  see  that  the 
reservation  for  electrical  generating  stations  remains  unchanged 
for  the  present',  and  that  no  age  limit  has  been  imposed.  This 
exceptionally  favourable  treatment  cannot,  however,  be  continued 
without  modification,  and  the  enclosed  memorandum  has  accord- 
ingly been  prepared  for  the  guidance  of  electrical  undertakings  in 
effecting  substitution  and  thus  releasing'  men  for  the  Army." 

Mr.  Faraday  Proctor,  in  forwarding  the  memorandum,  which  we 
print  below,  to  members,  makes  the  following  observations  :  — 

"The  Committee  particularly  desire  that  all  electrical  under- 
takers should  take  action  in  this  matter  as  speedily  as  possible,  and 
that  disabled  soldiers  and  sailors  should  be  used  as  far  as  possible 
at  electric  generating  stations,  but  that  if  a  sufficiency  of  such 
disabled  men  is  not  forthcoming,  there  may  be  no  delay  in  intro- 
ducing women  for' occupations  where  their  services  are  capable  of 
being  used. 

"  You  will  probably  be  aware  of  what  is  being  done  in  the 
matter  of  training  disabled  soldiers  and  sailors  at  the  Northampton 
Institute  and  elsewhere,  in  which  matter  the  Institution  of  Elec- 
trical Engineers  is  taking  a  prominent  part. 

"The  question  of  data  as  to  the  sufficiency  of  men  for  the 
various  positions,  as  also  the  question  of  technical  advice  in  the 
matter  of  retaining  a  sufficiency  of  skilled  operators  in  electricity 
works,  is  receiving  attention  at  the  present  time." 

[Copy  of  Memorandum  issued  by  the  -Reserved  Occupations  Qm- 
mitten  for  the  Guidance  of  Electrical  Undertakings  in  effecting 
substitution  of  and  releasing  Men  for  the  Army.] 

ELECTRICAL  GENERATING  STATIONS. 

It  is  known  that  many  electrical  generating  stations  have  lost  a 
considerable  number  of  men  through  enlistment,  while,  at  the 
same  time,  especially  in  towns  with  a  large  number  of  munition 
works,  the  demands  for  current  are  much  greater  than  ever.  In 
small  towns,  staffs  in  normal  times  are  often  so  small  as  to  leave 
but  little  margin  for  reduction.  Moreover,  many  of  the  occupa- 
tions inside  the  stations,  and  some  of  those  outside,  in  connection 
with  the  mains  and  with  installation,  require  skilled  engineers, 
mechanics,  or  trained  workers  of  long  experience. 

It  is  for  these  reasons  that  the  reservation  for  electrical  generat- 
ing stations  in  the  List  of  Certified  Occupations  has  hitherto  been 
so  wide,  all  classes  of  workmen  being  covered,  and  no  age  limit 
imposed.  It  is  felt,  however,  that  this  exceptionally  favourable 
reservation  cannot  be  continued  without  modification  after  the  end 
of  February,  and  managers  of  electrical  undertakings  should  make 
every  effort  to  release  men  for  the  Army  by  substituting  women, 
disabled  men,  or  men  of  inferior  medical  categories  for  men  of 
military  age  and  fitness.  The  following  memorandum  has  been 
prepared  with  a  view  to  assisting  managers  in  this  purpose  : — 
I.— Substitution  by  Disabled   Soldiers  or  by   Men  of 

Inferior  Medical  Categories. 
It  is  suggested  that  inexperienced  unskilled  men  would  be 
suitable  for  immediate  employment,  without  training,  in  some  of 
the  jobs  in  an  electrical  station.  Nevertheless,  disabled  soldiers 
could  be  utilised  in  some  occupations,  e.g.,  as  assistant  switchboard 
attendants,  with  a  moderate  amount  of  training,  or  even,  in  some 
of  the  smaller  stations  as  switchboard  attendants  to  release  men  of 
military  age  and  fitness. 

In  the  same  way.  men  of  inferior  medical  categories  can  often 
perform  efficiently  work  upon  which  men  of  Categorjk  A  or  B  1  are 
are.  at  present  employed,  thus  releasing  the  latter.  Under  certain 
conditions  the  Army  Council  are  even  prepared  to  exchange  trained 
men  of  the  lower  medical  categories  who  have  already  joined  the 
Colours  for  men  of  Category  A  or  B  1,  returning  them  to  their 
former  employers,  where  their  services  are  likely  to  be  of  greater 
service  than  elsewhere,  and  where  they  can  live  at  their  own 
homes.  Firms  desirous  of  taking  advantage  of  this  arrangement 
should  communicate  with  the  Secretary  (D.R.  4),  War  Office 
Annexe,  Whitehall  Place,  London,  S.W. 

II. — Substitution  by  Women. 
Substitution  of  women  for  men  is  possible  for  some  jobs,  and  has 
already  been  successfully  started  in  certain  stations  in  the  processes 


indicated  below.     In  connection  with  one  large  station  21  women 
are  now  employed. 

Switchkoard  Attendants  and  Attendants  at  Sub-Stations. 
This  applies  both  in  the  main  generating  stations  and  in  those 
larger  sub-stations  which  require  the  constant  presence  of  such 
workers.  For  these  posts  a  superior  type  of  woman  should  be 
engaged  if  available,  preferably  one  who  has  had  some  scientific 
t  raining.  In  large  stations  where  two  or  three  attendants. or  more, 
are  engaged  on  each  shift,  it  would  doubtless  be  necessary  to  have, 
as.charge  hand  on  each  shift,  a  skilled  male  attendant  ;  but  junior 
switchboard  attendants  can  readily  be  replaced  by  suitable  women. 
Normally  junior  switchboard  attendants  are  youths  who  undertake 
such  work  for  a  time,  in  order  to  gain  practical  switchboard 
experience,  as  a  stepping-stone  to  the  position  of  electrical 
engineer. 

In  some  of  the  less  important  sub-stations  women  can  also  be 
employed  ;  but  in  those  which  ordinarily  require  the  presence  of 
one  man  only  it  is  recommended  that  two  women  should  be  sub- 
stituted, when  these  have  been  trained,  in  view  of  the  possibility 
that  a  woman  working  alone  may,  in  case  of  emergency,  lose  her 
presence  of  mind.  The  work  of  sub-station  attendants  being  emi- 
nently suitable  for  disabled  soldiers  and  sailors,  provided  they  are 
carefully  selected,  it  is  desirable  that  they  should  be  obtained 
where  possible  for  training  and  employment  in  preference  to 
women. 

Meter  Testing.  This  work  also  would  call  for  women  of  a  superior 
type,  and  although  it  would  require  along  preliminary  training  before 
they  could  undertake  it  unaided,  women  could  perform  useful  work 
as  assistants  whilst  being  trained.  Other  jobs  which  ordinary 
working  women  can  successfully  undertake  are  : — 

Cleaning  of  Station  and  Machinery. — In  the  modern  stations, 
fitted  with  high-speed  turbo-generators,  cleaning  operations  are 
much  simpler  and  can  be  done  with  but  little  risk  of  accident,  com- 
pared with  the  older  stations,  where  the  machinery  is  not  enclosed, 
and  the  various  parts  which  require  cleaning  are  difficult  to  get  at. 
Even  in  the  latter  case,  cleaning  of  machinery — e.g..  engines  and 
dynamos,  whilst  at  rest — can  very  well  be  done  by  women,  if  suit- 
ably clothed  and  if  proper  appliances — e.g..  step  ladders,  movable 
wood  platforms,  &c. — are  provided  to  give  safe  access  to  the  various 
parts.  For  such  work  as  cleaning  floors.  &c.,  women  are  of  course 
very  suitable. 

Labourers  in  Boiler  Houses  and  Refuse  Destructors. — There  is  not 
much  scope  for  women  in  the  modern  type  of  boiler  house,  where 
the  coal  and  ash  handling  and  stoking  is  done  mechanically,  but  in 
the  smaller  stations  they  can  he  employed  in  such  jobs  as  ash 
wheeling  and  cleaning  up.  Much  can  be.  done  in  this  and  in  other 
occupations,  to  facilitate  the  employment  of  women  by  providing 
smaller  barrows,  suitable  overalls  or  other  clothing,  and  the  like. 
Meter  Reading. — This  outdoor  work  can  well  be  done  by  women. 
General.— In  all  cases  where  women  or  girls  are  employed  sepa- 
rate sanitary  and  washing  conveniences  should  of  course  be  pro- 
vided, and  provision  should,  if  possible,  be  made  for  the  supply  of 
meals  apart  from  the  men. 

In  certain  shift  work  a  modification  of  the  Factory  Acts  would  be 
required  to  permit  of  the  employment  of  women  at  night  and  on 
Sundays  ;  but  the  Home  Office  are  at  all  times  ready  to  consider 
applications  for  permits  for  the  employment  of  women  in  this 
manner,  under  suitable  safeguards. 


NOTES. 


Electrically-Welded  Tool  Tips. — An  article  in  a  recent 

issue  of  the  Railway  Review  refers  to  the  practice  of  the  Westing- 
house  Electric  and  Manufacturing  Co.,  of  East  Pittsburg,  whict 
is  at  the  present  time  utilising  the  electric  arc  process  for  welding 
high-speed  steel  tips  to  machine-steel  shanks  for  cutting  tools  foi 
many  of  its  planers  and  lathes.  Old,  worn-out  high-speed  stee! 
tools  can  be  cut  to  proper  size  and  utilised  for  tips,  with  resulting 
economy  in  costly  material. 

The  arc  welding  process  has  been  found  much  cheaper  than  th< 
oxy-acetylene  and  forging  methods.  For  best  results,  a  current  o: 
100  amperes  at  60  to  70  volts  is  employed,  using  a  -j\  in.  Norwa; 
iron  electrode.  .  A  good  operator  will  make  25  to  30  welds  ol 
lisq.  in.  cross-section  tools  in  9 J  hours. 

Electric  Light  Switching.— The  following  is  the  resnl: 

of  Messrs.  Lundberg's  Third  Batch  Exam,  (names  in  order  o 
merit)  : — 

Advanced  Grade. — John  Moran  (Bury,  Lanes. t,  E.  Emery  (Old  Hill.  Staffs.: 

('.  R.  Gunn  (Liverpool). 
Intermediate  Grade. -B..  G.  Stripp  (London.  N.W.I,  H.  S.  Edwin  iDartford 
J.  Hamer  (Dewsburyl,  J.  T.  Watkm  (Newarkl,  F.  Townshend  (Cap 
Town,  S.A.)     Ano'her  paper  :    R.  P.  Gilbert  (London,  N.i     Anotke 
paper  :  Sapper  A.  J.  Tourle,  R.E.  (Dunstable!. 
Preliminary    Grade.-  Reginald     A.    Paxton    (Manchester),    R.    F.    Nailo 
(Loudon,  W.),  G.  D.  Haiuavala  (Bombay),   E.   Briggs  (Barnsley).  F. 
Ellis  iPort  Talbot),   "Spark"   (Paisleyl,   C.  McLindon  (Delgany,  Cc 
Wieklowt.    Another  paper :  F.  White  (Grantham),  J.   Hesson  (Wort 
ington,    Cumberland),    A.  Collins  (Eastbourne),  A.  Pizzuto    iMalta 
Pioneer  V.  T.  Rawlins  (B.E.F.),    W.    P.    Stoekdale    (Leadgate,    Cc 
Durham).    Another  paper :    C.  H.  Dutton  (London,  W,),  H.  Parkinso 
(Stoke-on-Trent). 
Candidates  whose  names  do  not  appear  above,  and  who  have  no 
received   intimation    of    failure,    are    informed   that  their    papei 
will  be  included  in  the  next   batch.     Full   particulars    regardin; 
these  periodical  Exams,  may  lie  had  on  application  to  Messrs.  A.  I 
Lundberg  i:  Sons,  i 77-189,  Liverpool  Road,  London,  X. 
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Institution  and  Lecture  Notes.  —  Institution  of 
Engineers  and  Shipbuilders  in  Scotland.— On  Tuesday,  two 
papers  were  down  for  reading'  at  Glasgow  :  "  Economic  Recupera- 
tion After  the  War,"  by  Prof.  W.  R.  Scott ;  "  Influence  of  Retarders 
on  the  Transmission  of  Heat  Through  Boiler  Tubes."  by  Mr.  R, 
Royds. 

Institution  of  Gas  Engineers — The  annual  meeting  will  take 
place  in  London,  on  Tuesday,  .Tune  5th.  There  will  be  a  presi- 
dential address,  but  no  papers.  On  June  6th,  there  will  be  a  visit 
to  the  works  of  the  Tottenham  District  Light.  Heat  and  Power  Co., 
to  view  the  new  section  of  the  works  now  approaching  completion. 
The  company's  electric  generating  station  at  Wood  Green  will  also 
be  inspected. 

Institution  of  Mechanical  Engineers.— The  report  of  the 
Council  for  1916  shows  a  total  membership  of  6,247,  a  reduction  of 
72  during  the  year.  The  total  revenue  was  622,444  and  the 
expenditure  1 12.629,  leaving  a  surplus  of  £9,815.  The  total 
investments  and  other  assets  amounted  to  £137,588,  and  the  net 
capital  to  £75,692.  Over  900  members  were  on  active  service 
during,  the  year.  A  sum  of  £500  has  been  granted  in  aid  of  the 
translation  of  the  specifications  of  the  British  Engineering 
Standards  Committee  into  French.  Spanish,  and  Russian,  with 
metric  equivalents  of  English  measures,  and  to  enable  them  to  be 
sold  at  lower  prices,  the  Council  regarding  this  work  as  of  vital 
importance  to  British  engineering  firms. 

Institution    of    Electrical   Engineers Mr.  Joseph  Taylor,  hon. 

secretary  of  the  Scottisjh  Local  SECTION,  intimates  that  the 
next  Edinburgh  meeting  will  he  held  on  March  20th.  when  Mr. 
S.  A.  Juhlin  wDl  read  a  paj>er  on  "Voltage  Regulation  of  Rotary 
Converters." 

Dr.  Alex.  Russell  delivered  his  Kelvin  lecture — "Some  Aspects 
of  Lord  Kelvin's  Life  and  Work  " — at  the  monthly  meeting  of  the 
Scottish  Local  Section,  in  Glasgow,  on  February  16th.  He  gave 
some  interesting  reminiscences  of  his  own  boyhood  and  youth  in 
Glasgow,  and  recalled  the  names  and  characteristics  of  several  of 
his  teachers  and  professors  at  Glasgow  University.  After  the 
lecture — which  has  already  been  abstracted  in  our  pages — Dr. 
Russell,  in  proposing  a  vote  of  thanks  to  Prof.  Gray  for  the  assist- 
ance given  him  in  providing  apparatus  for  the  experiments  in 
connection  with  the  lecture,  said  that  Prof.  Gray  had  been  an  able 
successor  to  Lord  Kelvin,  and  his  work  was  well  known  to  experts 
all  the  world  over.  Early  in  the  proceedings,  the  chairman  (Mr. 
J.  K.  Stothert)  announced  the  following  nominations  by  the 
Committee  for  the  office  bearers  for  the  session  1917-18  : — Chair- 
man :  Mr.  Archibald  Page  :  vice-chairmen  :  Messrs.  E.  T.  Goslin 
and  A.  S.  Hampton  :  hon.  secretary  :  Mr.  Joseph  Taylor  ;  assistant 
hon.  secretary  :  Mr.  Wm.  F.  Mitchell  :  Committee  :  Messrs.  F.  H. 
Whysall.  W-  W.  Laclrie,  and  W.  B.  Hint  Prof.  Maclean.  Messrs. 
Alexander  Lindsay.  A.  S.  McWhirter,  D.  M.  Macleod.  Archibald 
Wilson,  J.  E.  Savers.  Sam  Mavor.  and  J.  F.  Neilson.  The  three 
last  named  are  new  members,  the  others  being  already  in  office. 

The  next  ordinary  genera]  meeting  of  the  Students'  Bbctioh 
will  be  held  at  the  City  and  Guilds'  Technical  College,  Finsbury, 
on  Wednesday,  February  28th.  at  7.15  p.m.,  when  Mr.  B.  P. 
Howgrave-Graham  will  read  a  paper  on  "  Some  Experiments  with 
High  Voltages."  Dr.  C.  V.  Drysdale  will  preside.  The  paper 
should  prove  interesting  and  educational,  it  being  almost  entirely 
experimental. 

At  a  meeting  of  the  Newcastle  Local  Section  on  February 
12th,  a  discussion  on  the  decimal  system  of  coinage  and  weights 
and  measures  was  introduced  by  Mr.  Gerald  Stoney,  who  urged  the 
adoption  of  such  a  system  as  an  imperative  necessity.  Several 
speakers  took  part  in  the  discussion,  almost  without  exception  sup- 
porting the  proposal.  At  the  same  meeting  the  chairman.  Mr. 
H.  W.  Clothier,  said  the  Committee  had  received  from  London 
proposals  in  regard  to  arranging  a  local  scheme  for  the  training  of 
disabled  sailors  and  soldiers.  The  Committee  had  made  fairly  full 
inquiries,  and  found  that  already  there  had  been  a  good  deal  of 
progress  made  in  the  Newcastle  district.  Classes  were  being  held  in 
connection  with  a  local  power  company,  and  the  Cowen  Training 
Home  had  already  organised  a  class  for  training  men.  more  par- 
ticularly with  the  object  of  making  them  fit  to  take  charge 
of  the  running  of  private  installations,  kc.  The  present  accom- 
modation at  the  Cowen  Home  was  greater  than  the  demand. 

On  February  16th,  under  the  auspices  of  the  Dublin  Local 
Section  Mr.  L.  J.  Kettle  delivered  a  lecture  on  the  Dublin  Electricity 
Works,  in  the  course  of  which  he  drew  attention  to  the  existence 
of  the  Rathmines  and  Pembroke  electricity  works,  as  well  as  the 
tramway  power  station,  in  close  proximity  to  the  city,  and  argued 
that  the  two  first-named  could  be  economically  supplied  from  the 
Dublin  works  without  increasing  the  plant  installed  there,  and 
that  the  saving  in  cost  of  supply  would  probably  amount,  to  some 
t  6, i  ;i  year. 

Correspondence. — We  have  received  the  following 
letter  :— 

"  With  reference  to  the  action  between  the  Rugby  Urban  Council 
and  myself,  reported  in  your  issue  of  the  2nd  inst..  I  notice  the 
report  has  been  worded  as  if  I  had  pleaded  guilty  to  the  whole  of 
the  Council's  suspicions,  whereas  I  pleaded  guilty  only  to  the 
technical  charge  of  using  current  from  the  power  mains  for 
lighting.  Also  no  mention  is  made  of  the  extenuating  circum- 
stances—viz., that  the  meter  was  registering  33  per  cent,  too  high, 
as  admitted  by  the  prosecution,  and  that  I  was  paying  a  flat  rate°oi 
2d.  per  unit,  no  current  being  used  for  power  purposes. 

"  With  reference  to  the  three  terminals  in  the  hall,  the  report 
reads  as  if  the  meter  tad  been  actually  short-circuited,  whereas 
these  connections  were  fcver  made,  and  witness  for  the  prosecution 
admitted  that  they  had  no  evidence  that  this  had  been  done,  the 
terminals  having  been  used  for  quite  another  purpose. 


"  With  reference  to  the  300-OP.  lump  mentioned  in  the  report. 
this  was  only  the  size  estimated  by  the  Council's  official,  the  real 
size  being  150  c.p.,  and  the  lamp  having  never  been  used  for 
lighting. 

"  The  above  corrections  to  the  report  will  oblige. 

"  Rugby.  February  20th,  1917."  "  H-  L  s>"  ' '"■ 

Imperial  Preference. — The  resolutions  which  were  adopted 

by  Lord  Balfour  of  Burleigh's  Committee  have  been  issued  as  a 
White  Paper.  They  are  stated  in  this  form  in  view  of  the 
approaching  Imperial  Confeivn, , 

"1.  In  the  light  of  experience   gained   during  the  wai 
sider  that  special  steps  must   l>e  taken  to  stimulate  the  production 
oi  foodstuffs,  raw  materials,  and  manufactured  articles  within  tin- 
Empire   wherever   the   expansion   of    production    is    possible   and 
economically  desirable  for  the  safety  and  welfare  of  the  Bmpi 
a  whole. 

"  2.  We  therefore  recommend  that  His  Majesty's  Government 
should  now  declare  their  adherence  to  the  principle  that  preference 
should  be  accorded  to  the  products  and  manufactures  of  the 
British  Overseas  Dominions  in  respect  of  any  Customs  duties  now 
or  hereafter  to  be  imposed  on  imports  into  the  United  Kingdom. 

3.  Further,  it  will,  in  our  opinion,  be  necessary  to  take  into 
early  consideration,  as  one  of  the  methods  of  achieving  the  above 
objects,  the  desirability  of  establishing  a  wider  range  of  Customs 
duties  which  would  be  remitted  or  reduced  on  the  products  and 
manufactures  of  the  Empire,  and  which  would  form  the  basis  of 
commercial  treaties  with  Allied  and  Neutral  Powers." 

The  Berne  correspondent  of  the  Morning  Post  quotes  the 
VorwdrW  remarks  in  regard  to  the  report  of  the  Balfour  Com- 
mission proposing  preferential  tariffs  for  the  British  Empire.  The 
I  orwarts  observes  that  preferential  duties  for  the  British  Dominions 
will  hit  Germany's  export  trade  "  as  they  are  intended  to  do.  "  and 
concludes  with  the  mournful  reflection  that  "the  British  world 
Empire  was  our  ljest  customer:  it  bought  one-fifth  of  our 
exports." 

Appointment    Vacant. —  shift   engineer  (42s.),  for   the 

Queen  Mary's  Military  Hospital  (County  Asylum).  Whalley.  For 
particulars  see  "Official  Notices"  to-day." 

National    Service.  —  The    Important    Trades.  —  The 

Director-General  of  National  Service  has  issued,  for  the  guidance 
of  volunteers,  a  detailed  list  of  trades  and  occupations  of  primary 
importance  for  which  men  are  urgently  required.  In  the  "Ship- 
building and  Engineering,  including  Repairing.  "  Section  special 
mention  is  made  of  electrical  engineering,  the  manufacture  of 
internal  combustion  engines,  and  "  other  engineering  works 
engaged  in  repairing  machinery  or  plant  for  use  in  industry."  In 
the  "Miscellaneous  Metal  Trades  "  mention  is  made  of  electrical 
accumulator  manufacture  ami  repairing,  scientific  instrument 
making,  and  steel  and  copper  wire-drawing.  The  "  Public  Utility 
Services  "  named  include  electrical  generating  stations  and 
tramways  (in  connection  with  munition  works). 

Fatalities. — An  inquest  was  held  at  Newcaafcle-on-Tyne, 
on  Tuesday,  respecting  the  death  of  an  electrician  named  James 
Fairen.  employed  by  Messrs.  Armstrong.  Whitworth  &  Co.,  Ltd..  at 
Scotswood.  Bert  Clements,  a  work-mate,  stated  that  they  were 
repairing  an  electric  crane  on  Saturday  night.  Fairen  was  lying 
stretched  out  on  a  plank  9  ft.  lon-r  by  7  in. -wide  and  11  in.  thick. 
It  was  inclined  at  a  steep  angle  between  the  higher  and 
lower  girders  of  the  crane.  When  his  back  was  turned  witness 
heard  a  shout.  "Bert.  I'm  falling."  and  he  saw  deceased  fall  to  the 
ground,  a  distance  of  49  ft.  The  jury  returned  a  verdict  of 
"  Accidental  death."  and  it  was  stated  that  the  firm  had  now 
arranged  with  H.M.  Factory  Inspector  to  alter  the  method  of 
cleaning  the  electric  cranes. 

•  George  Scott  (59).  chargeman  at  the  Mexboro'  electric  power 
station,  was  found,  last  week,  lying  dead  at  his  work,  bleeding 
slightly  from  the  nose.  He  had  suffered  from  bronchial  trouble 
for  several  years,  but  had  left  home  in  apparently  his  normal 
health.  Death  was  declared  to  be  due  to  heart  failure,  following 
bronchitis.      An  inquest  was  not  considered  necessary. 

According  to  the  runes.  Alfred  Harrison,  a  labourer  at  the  Derby 
Corporation  electricity  works,  was  fatally  scalded  on  Wednesday 
by  the  bursting  of  a  tube. 

British  Industries  Fair.— This  Fair  opens  on  Monday 

next,  February  26th.  at  the  Victoria  and  Albert  Museum  and  the 
Imperial  Institute,  and  will  remain  open  until  March  9th. 

Parliamentary. — The  Lancashire  Power  Construction 
in    i-  applying   for  an     Vet   to  re-arrange,  convert,  increase  and 

reduce  the  capital,  and  to  confer  other  powers. 

Magneto  Manufacturers'  Association. — A   recent   isene 

of  the  Motor  announces  the  formation  of  the  British  Ignition 
Apparatus  Association,  which  embodies  practically  all  the  magneto 
manufacturers  in  the  country.  At  the  present  time  over  a  dozen 
British  firms  are  making  magnetos,  and  their  output  to  date  reaches 
165.000  magnetos  for  war  purposes. 

Damaging  Insulators. — At  Thome  Police  Court,  near 
Doncaster,  last  week,  two  youths  were  fined  £1  10s.  each  for 
damaging  telegraphs  by  shooting  at  the  insulators  with  catapults. 
The  police  stated  that  during  last  year  over  100  insulators  were 
broken  on  that  particular  part  of  the  line,  and  this  year,  up  to  the 
present.  56  had  been  broken.  It  was  a  very  serious  matter,  particu- 
larly at  the  present  time,  for  telegraph  lines  to  be  dama. 
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Volunteer  Notes. — First  London  Engineer  Volun- 
teers.— Headquarters  Balderton  Street, Oxford  Street,  W.  Orders 
for  the  week,  by  Lieut. -Col.  C,  B.  Clay.  V.D..  Commanding  : — 

Monday.  February  26th.  Technical  for  Platoon  No.  9,  at  Regency 
Streel  Squad  and  Platoon  Drill,  Platoon  No.  10.  Signalling 
Class.     Recruits'  Drill.  6.30     8. 

Wednesday,  February  28th,  Instructional  Class,  G.15.  Platoon 
Drill,  Platoon  No.  2. 

Thursday,  March  1st.— Platoon  Drill,  Platoon  Nos.  5  and  6. 
Ambulance  Class  by  M.O.,  6.30. 

Friday,  March  -2nd.  -Technical  for  Platoon  No.  L0,  Regency 
Street.  Squad  and  Platoon  Drill,  No.  !•.  Signalling  Class. 
Recruits'  Drill,  6.2S     8.25. 

Saturday,  March  3rd.  -Commanding  Officer's  Parade.  Uniform. 
8.45  p.m. 

Sunday,  March  \th.  Entrenching  at  Otford.  Parade  Victoria 
(S.E.  \  C.  Railway  Booking  Office),  *i. 15  a.m. 

Easter  I  'amp. — At  Esher,  where  a  course  has  been  arranged  under 
Royal  Engineer  Instructors.  Names  must  be  sent  in  to  Orderly 
Room  not  later  than  February  28th. 

Telephone  Number. — The  Telephone  at  Headquarters  is  now 
May/air  IW9. 

(By  order),  MACLEOD  Yearslky,  Adjutant. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and 'railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.— Mr.  C.  C.  Atchi- 
son, who  recently  resigned  the  post  of  electrical  engineer  to 
the  Rochdale  Corporation,  owing  to  continued  ill-health, 
has  been  presented  with  a  silver  cigarette  case  by  the  Roch- 
dale Municipal  Officers'  Association,  of  which  he  has  been 
president  for  the  past  two  years,  in  addition  to  a  pair  of  bino- 
culars from  the  chief  officials,  and  a  pocket  aneroid  barometer 
from  over  40  pre-war  members  of  the  staff  at  the  electricity 
Works. 

The  Rochdale  Corporation  Electricity  Committee  has  re- 
commended that  Mr.  P.  H.  Rudd,  the  station  superinten- 
dent,   be   appointed    acting    engineer     for    a    period    of    three 

months.    Mr.  Rudd  has  I n  at   the  works  L6  years.     Daring 

the  engineer's  recent  absence,  owing  to  ill-health,  and  since 
his  resignation.  Mr.  Rudd  has  been  m  charge  of  the  works 

A  sub-committee  of  the  Hull  Electricity  Committee  has  re- 
el nimeuded  an  increase  of  £'50  in  the  salary  of  the  acting 
engineer.  Mr.  McGoRTS,  whose  services  are  highly  appre- 
ciated. He  has  had  entire  charge  of  the  undertaking  whi'st 
the  engineer,  Mr.  Bell,  has  been  on  military  duty  since  the 
outbreak  of  the  war.  The  Electricity  Committee  recommends 
that  the  increase  be  £75,  instead  of  £50. 

Mr.  J.  W.  S.  Oi.unas.  who  was  recently  appointed  city 
electrical  engineer. at  Gape  Town,  in  succession  to  Mr.  Walter 
F.  Long,  has  resigned  the  position  in  order  to  take  up  an 
appointment  with  Messrs.  Reunert  &  Lenz.  of  Johannesburg. 
Mr.  Clunas's  salary  as  citj  electrical  engineer  was  £900  per 
annum,    and   allowance   for   motor  car. 

Mr.  Stixhfn  KlRKLAND,  switchboard  attendant  at  the  Baw- 
tenstall  electricity  works,  was  presented  with  a  timepiece  by 
the  staff  on  the  occasion  of  his  marriage. 

The  Lj.C.C.  Highways  Committee  recommends  that  Mr. 
J.  K.  Bruce,  deputy  chief  officer  of  tramways,  be  appointed 
traffic   manager   under    the   L.C.C.   Tramways   reorganisation 

scheme,  at  a  salary  of  £1,250.  vising  to  £1,500  a  year,  as  t> 

April  1st,  and  that  the  position  of  deputy  chief  officer  be 
abolished.  The  special  sub -commit  tee  appointed  to  inquire 
and  report  upon  the  organisation  and  working  of  the  L.C.C. 
tramways  undertaking  has  expressed  its  appreciation,  which 
the  Highways  Committee  fully  endorses,  of  the  valuable 
assistance  given  to  it  in  the  consideration  of  questions  arising 
in  connection  with  the  electrical  work  of  the  department  by 
Mr.  J.  H.  Rider,  formerly  electrical  engineer  in  the  depart- 
ment, whose  advice  in  many  important  matters  greatly  facili- 
tated  its  work. 

The  Luton  Electricity  Committee  has  decided  to  increase 
salaries  as  follows: — Chief  clerk  (Mr.  R.  Harding),  from  £143 
to  iijii  per  annum:  general  clerk  (Mr.  F.  M.  Gregory),  from 
£91  to   £104   per  annum. 

General.— Mr.  A.  W.  T.\n.  C.A.,  has  joined  the  boards  of 
Callender's  Cable  &  Construction  Co..  Ltd.,  and  of  the  Anchor 
Cable  Co.,  Ltd. 

The  salary  of  Prof.  Miles  Walker.  Professor  of  Electrical 
Engineering  at  the  Municipal  School  of  Technology,  Man- 
chester, has  been  raised  from  £600  to  £1:200  It  was  stated 
that  Prof.  Walker  had  been  ottered  an  industrial  appointment 
at  £1,800  a  year,  but  preferred  to  remain  in  the  teaching  pro- 
fession:  he  was  at  the  head  of  his  branch  of  electrical  engi- 
neering in  this  country,  and  such  men  in  future  would  have 
to  be  paid  salaries  of  £1,000  to  £1.500  a  year. 

Mr.  Hugh  Rose,  foreman  electrician  at  the  Inverurie  Loco- 
motive    Works,    .who     has    received     an     appointment    with 


Messrs.  Claud  Hamilton,  Ltd..  Aberdeen,  has  been  presented 
by  the  employes  in  the  electrical  department  with  a  case  of 
pipes  andNj  tobacco  pouch. 

The  accompanying  illustration,  for  which  we  are  indebted 
to  the  Ford  'Times,  is  a  recent  photograph  of  Mr.  Thos.  A. 
Edison,  in  company  with  Mr.  Henry  Ford,  of  the  Ford 
Motor  Co.     These  two  well-known  personages  have  long  been 


friendly,  and  a  year  or  so  ago  it  was  reported  that  they  were 
collaborating  on  the  production  of  a  popular-priced  electric 
motor  car.  So  far,  however,  there  is  no  further  news  of  the 
new  vehicle,  and,  as  Edison  is  now  devoting  a  good  deal  of 
time  to  the  new  American  Board  of  Naval  Inventions,  of 
which  he  is.  the  chairman,  it  is  more  than  probable  that  the 
idea    has  been   dropped,  or  at  least  postponed  until  after  the 


Roll  of  Honour.— Sapper  P.  F.  Groves,  E.E.,  the  only  son 
ol  Mr.  W.  E.  Groves,  Birmingham  electric  supply  depart- 
ment, died  in  France  on  the  '21st  ult.,  aged  19.  He  was 
attached  to   the  Army  Locks  Department   as  interpreter. 

V  commission  as  second-lieutenant  in  the  R.E.  has  been 
granted  to  Mr.  E.  B.  Preston,  electrical  engineer,  of  New- 
castle-on-Tyne,  who  enlisted  soon  after  the  outbreak  of  war 
in  the  Newcastle  Territorial  Engineers. 

Lance-Corporal  A.  II.  MORGAN,  Devonshire  Regiment,  who 
was  for  some  years  on  the  Exeter  staff  of  the  National  Tele- 
phone Co..  and  later  with  the  Post  Office,  has  fallen  in  action 
in   Mesopotamia,   at   the  age  of  34  years. 

Captain  G.  C.  Mums.  King's  Own  Royal  Lancaster  Regi- 
ment, who  is  the  electrical  engineer  for  Lancaster,  but  has 
been  on  service  since  the  outbreak  of  war  with  the  Machine 
Gun  Section  of  his  battalion,  has  been  promoted  I"  the  rank 
ol    Majoi       Me  has  been  mentioned  in  dispatches. 

The  Military  Medal  for  bravery  in  action  has  been  awarded 
to  Sergeant  V.  If.  Cornwall,  R  K  .  who  was  trained  as  an 
electrician  at  the  works  of  the  Bromley  (Kent)  Electric  Light 
and    Power  Co 

First-Class  P.O.  Chas.  R.  Allwright,  R.N.,  who  joined 
tin  service  whilst  with  Messrs  Callender's  Co.,  has  beeu 
awarded  the  D.S.M.  for  gallantrv  in  the  Jutland  battle,  on 
H  M.S.    Chester. 

Sergeant  Jack  May,  formerly  with  Messrs.  Eraser  &  Chal- 
mers,   of   Erith,   has  been  killed   in   action. 

Sergeant  James  Wright,  R.E.,  has  been  awarded  the  Mili- 
tary Medal.  He  was  mentioned  in  a  dispatch  from  Sir 
Douglas  Haig  a  few  months  ago.  Before  joining  the  krmy'he 
was  for  14  years  at  the  Blackburn  Corporation  electricity 
works. 

Private  Harold  Fullalove,  of  the  Loyal  North  Lancashire 
Regiment,  who  has  died  of  wounds,  was  an  electrician  with 
the  L.  &  Y.  Ely.  Co. 


Obituary. — Mr.  John  Rennie. — W'e  regret  to  announce  the 
death  of  Mr.  John  Rennie.  the  electrician  of  the  Board  of 
Trade   Laboratory,  and  assistant  to  the  Electrical  Advisei    to 

the  Board  of  Trade,  at  the  age  of  66.  At  the  age  of  6">  he. 
would,  under  ordinary  circumstances,  have  retired  under 
superannuation  rules,  but  as  he  was  in  full  possession  of  his 
powers,  and  had  a  complete  grasp  of  his  work,  he  was  in- 
vited to  continue  his  services.  About  a  month  ago  he  was 
attacked  by  asthma,  md  -uc.umbed  to  heart  failure  on  Mon- 
day morning  last. 

Mr.  Rennie  was  born  at  Ayr  in  18-50.  During  some  years 
at  the  shipbuilding  yards  of  Messrs.  Barclay.  Curie  &  Co.,  of 
I  l-_  .  he  worked  in  the  shops,  and  received  practical 
training  as  an  engineer.  At  thJ  age  of  26,  feeling  no  doUbt 
that  the  scientific  side  of  .engineering  attracted  him  more 
than  the  heavy  work  of  a  shipyard,  he  entered  the  University 
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of  Glasgow,  and  went  through  the  courses  in  arts  and  engi- 
neering under  Lord  Kelvin,  then  Sir  William  Thomson.  The 
physical  laboratory  naturally  attracted  him,  and  he  held  for 
three  years  a  Thomson  Experimental  Scholarship.  In  1881 
he  became  secretary  and  private  assistant  ta  Sir  William 
Thomson,  and  witnessed  the  development  of  the  Kelvin  elec- 
trical measuring  instruments,  as  well  as  many  other  inven- 
tions, such  as  the  compass,  and  assisted  also  in  the  scientific 
researches   which  were  being  conducted  at  that  time. 

When  the  Board  of  Trade  Electrical  Standards  Laboratory 
was  to  be  founded,  Sir  William  Thomson  recommended  Mr. 
Beanie  as  electrician  under  Major  Cardew,  and  in  thus  de- 
priving himself  of  not  only  his  scientific  assistant,  but  the 
secretary  in  charge  of  his  heavy  correspondence,  lie  felt  that 
he  was  placing  him  in  a  position  of  scientific  as  well  as  of 
public  importance.  Seeing  that  the  legal  standards  of  elec- 
trical measurements  consisted  of  Thomson  balances  and  elec- 
trostatic voltmeters,  Mr.  Rennie  was  obviously  the  man  for 
the  place,  and  during  the  '27  years  in  which  the  Laboratory 
was  under  his  charge  he  proved  that  these  instruments  were 
not  only  worthy  of  and  suitable  for  the  requirements  of  those 
days,  but  that  they  were  capable  of  those  much  higher  degrees 
of  precision  which  are  necessary  at  the  present  day.  If  any- 
body, who  did  not  grasp  the  difference  between  a  standard 
apparatus  in  a  standards  laboratory  and  a  commercial  instru- 
ment, ventured  to  criticise  a  Kelvin  instrument,  Mr.  Rennie 
would  stoutly  defend  it.  and  explain  what  the  "Old  Man" 
was  aiming  at,  and  how  perfectly  those  aims  were  realised. 
He  was  proud  to  point  out  how  many  details  which  had  been 
invented  by  his  master,  apparently  on  the  spur  of  the  moment, 
and  perhaps  as  temporary  expedients,  had  proved  to  be  un- 
surpassable. When,  in  1908,  the  ampere  standard  was  com- 
pared with  the  ampere  balance  of  the  National  Physical 
Laboratory  through  the  intermediary  of  the  Cadmium  cell 
and  resistance,  an  optical  appliance  was  fitted  to  the  Kelvin 
balance  which  is  used  for  measuring  one  ampere,  and  Mr. 
Rennie  was  proud  to  show  that  a  difference  of  three  or  four 
millionths  of  an  ampere  could  be  easily  indicated. 

In  the  early  years  of  the  Board  of  Trade  Electrical  Stan- 
dards Laboratory,  Mr.  Rennie,  working  under  Major  Cardew,. 
was  actively  engaged  in  the  intercomparison  of  the  various 
standards  and  sub-standards,  and  in  minute  investigation  of 
the  instrumental  errors:  and  he  arranged  a  system  of  records 
in  which  the  complete  history  of  the  important  instruments, 
with  details  of  their  corrections  from  time  to  time,  was 
entered.  Almost  every  instrument  in  the  Laboratory  was 
known  to  him,  and  was  alluded  to  by  him,  sometimes  to  the 
bewilderment  of  other  members  of  the  staff,  by  its  number. 
After  three  or  four  years  everything  was  ready  for  work.  The 
mere  fact  that  the  Laboratory  was  founded  is  an  indication 
that  there  was  a  demand,  and  a  fairly  strong  demand,  for  it 
among  electrical  engineers,  and  it  seemed  obvious  that  the 
work  for  which  it  was  intended  should  be  started.  It  was 
anticipated  when  he  left  Glasgow  to  take  up  this  post  that 
work  of  commercial  value  would  be  done,  and  that  Mr. 
Rennie's  position  would  become  one  of  importance,  but  for 
seven  years  the  Treasury  (that  is  to  say,  probably  some  minor 
official  in  that  department)  absolutely  vetoed  a  Bcale  of  fees 
proposed  to  be  charged  for  the  services  of  the  Laboratory  to 
engineers.  It  is  needless  to  say  that  the  Laboratory  did  not 
stand  idle  and  comparisons  were  made  fjratuitoujsly,  chiefly 
for  instrument  makers.  One  result  of  tiiis  was  that  Mr. 
Rennie  received  no  more  than  his  commencing  salary  for  a 
long  time. 

The  Laboratory  was  established  to  take  charge,  as  it  were, 
of  the,  ampere,  the  ohm,  and  the  volt,  and  standards  of  self- 
induction  and  capacity  were  considered  to  be  outside  its 
scope/  but,  with  the  development  of  electrical  engineering, 
three-phase  working  opened  a  ground  which  the  original 
Kelvin  instruments  did  not  directly  cover.  Mr.  Rennie  not 
only  kept  himself  well  abreast  of  the  principles  of  three-phase 
measurement,  hut  he  was  also  well  aware  of  the  practical 
requirements  of  engineers  as  distinguished  from  those  which 
certain  theorists  imagined  that  engineers  should  employ. 

When  it  became  necessary  to  add  suitable  wattmeters  In 
the  plant  in  the  Laboratory,  Mr.  Rennie  was  very  exacting 
in  his  requirements,  and  expected  more  from  tin-  instruments 
than  wis  easily  provided,  and  in  several  cases  the  makers 
had  reason  to  be  thankful  I'm-  suggestions  which  Mr.  Rennie 
not  only  made,   lint   insisted    upon. 

Perhaps  the  most  important  work  of  Mr.  Rennie's  life  was 
that  which  he  expended  upon  electric  supply  meters.  The 
list  of  meters  which  the  Electrical  Adviser  recommended  to 
the  Board  of  Trade  fur  official  approval,  alter  tot  bj  Mr. 
Rennie  and  himself,  is  verj  tar  from  a  complete  record  of  the 
meters  which  Mi-  Kennie  examined.  Many  strange  inven 
tions  were  submitted  to  the  Laboratory  before  October,  L891, 
when  the  Shallenberger  meter  was  sealed.  The  fact  that. 
notwithstanding  the  inadequacy  of  legislation  with  regard  to 
meters,  so  little  trouble  has  been  experienced;  such  excellent 
meters  are  in  use,  and  that  so  lew  are  ever  disputed;  is  the 
outcome  of  Mr.  Rennie's  incessant  work  on  the  subject. 
With  his  intimate  ami  unique  knowledge  of  the  construction 
of  electric  meters,  he  was  able  to  point  out  to  those  who 
submitted  types  for  approval,  defects  which  would  only  show 
themselves  after  prolonged  tests.  For  many  years  it  was  his 
practice  to  encourage  the  use  of  meters  by  station  engineers 
before  the  type  was  approved,  in  order  that  practical  experi- 
ence, might  be  obtained  in  addition  to  the  Laboratory  tests. 
The   complete  set    of  tests   of  a    meter  could    seldom   lie    put 


through  in  less  than  about  six  months,  but  one  meter,  or, 
rather,  one  type  of  meter,  remained  for  ten  years  under 
scrutiny,  and  when  at  last  the  approval  was  given,  it  is  diffi- 
cult to  say  how  much  of  the  invention  was  due  to  Mr.  Rennie 
and  Major  Cardew. 

Mr.  Rennie  was  one  of  those  retiring  men  personally  un- 
known to  many  engineers,  but  well  appreciated  by  those  who 
had  to  deal  with  mm  officially,  or  on  the  Engineering  Stan- 
dards Committee,  or  at  the  lectures  which  he  gave  at  Faradaj 
House,  lie  could  seldom  he  induced  to  take  part  in  discus- 
sions at  scientific  societies,  and  it  is  to  be  regretted  that  he 
has  published  very  little.  He  had  very  high  ideals  in  human 
affairs,  as  well  as  in  engineering  and  in  science.  When  some 
verification  or  comparison  had  been  made  with  six-figure 
accuracy,  he  used  to  say,  "  The  '  Old  Man  '  would  have  liked 
that." 

He  leaves  a  widow,  two  daughters,  and  two  sons.  His 
eldest  son,  Donald,  a  graduate  of  Cambridge,  and  B.Sc. 
(London),  was  a  Second-Lieutenant  in  the  1st  Royal  Fusiliers, 
attached  to  the  Royal  Warwickshire  Regiment,  and  was  killed 
in  action  in  November,  Kill ;  his  second  son  takes  up  a  com- 
mission in  the  Royal  Flying  Corps  next  week,  and  his  youngest 
is  abroad  in  the  Royal  Naval  Division. 

Mr.  J.  H.  Tucker.— We  regret  to  learn  that  Mr.  J.  H. 
Tucker,  of  the  well-known  firm  of  Messrs.  J.  H.  Tucker  &  Co., 
electrical  accessories  manufacturers,  Birmingham,  died  at  his 
home  at  Solihull  on  Sunday  last,  in  his  55th  year.  We  under- 
stand that  Mr.  Tucker  has  not  been  really  well  since  the 
summer,  but  he  was  taken  seriously  ill  in  December,  and  had 
since  then  been  unable  to  attend  to  'msiness.  Mr.  Tucker's 
loss  will  be  very  keenly  felt  by  all  who  have  been  personally 
associated  with  him,  but  his  death  will  not  involve  any 
change  in  the  business  or  in  the  firm's  policy. 

Ald.  J.  Brodie. — We  deeply  regret  to  announce  the  death 
of  Mr.  Aid.  Joseph  Brodie,  J. P.,  who  had  been  chairman 
of  the  Blackpool  Electricity  and  Tramways  Committee  un- 
interruptedly for  the  past  20  years.  He  passed  away  on 
Monday;  last,  after  a.  long  period  of  illness,  at  the  age  of  57. 
The  news  will,  we  are  sure,  come  with  sorrow  to  the  very 
wide  circle  of  friends  with  whom  it  was  such  a  pleasure  for 
him  to  meet  at  the  annual  conventions  of  the  Municipal 
Tramways  Association  and  the  Incorporated  Municipal  Elec- 
trical Association.  The  deceased  gentleman,  who  was  always 
popular,  generous,  and  full  of  fun,  will  be  remembered  as  a 
shrewd,  far-seeing,  and  large-hearted  man  who  played  the 
straight  game.  From  the  first  day  we  met  him,  at  one  of  the 
early  M.E.A.  conventions,  we  struck  up  a  friendship  which 
the  passing  of  years  only  served  to  strengthen.  In  connection 
with  the  affairs  of  Blackpool,  his  loss  will  be  greatly  felt, 
for  he  did  so  much  to  secure  the  able  administration  (under 
Mr.  Chas.  Furness)  of  the  tramways  and  electricity  under- 
takings. The  capital  of  these  undertakings  when  he  was  first 
identified  with  thern,  in  IS'lii,  was  only  £105,100,  ami  the 
revenue  for  that  year  was  a  mere  £17,720.  For  1916,  how- 
ever, the  revenue  had  risen  to  £124,412,  and  the  capital  ex- 
penditure stood,  at  £568,000.  We  extend  our  heartfelt  sym- 
pathy  to  his  widow. 

Mr.  E.  C.  Chprchwarti  .— We  regret  to  learn  that  Mr.  E. 
C.  Churchward,  general  manager  and  engineer  of  the  Scottish 
Central  Electric  Power  Co.,  Falkirk,  died  on  Tuesday  night. 
The  deceased  gentleman  was  appointed  to  his  position  at  the 
inception  of  the  company  in  1905.  He  was  previously  in  the 
office  of  Messrs.  Bramwell  &  Harris,  consulting  engineers, 
who  promoted  the  Scottish  Central  Co.,  which  operates  in  the 
counties  of  Stirlingshire,  Clackmannanshire,  and  Linlithgow- 
shire. 

Mr.  C.  0.  Major.— Mr.  Charles  Oeorge  Major,  chairman  of 
Messrs.  Smith,  Major  &  Stevens,  lift  manufacturers,  North- 
ampton, died  suddenly  on  February  loth,  from  shock  after 
the  demise  of  his  wife  on  the  previous  day.  He  resided  at 
Balham,  S.W.,  and  had  taken  an  active  part  in  the  manage- 
ment of  the  firm  since  the  establishment  of  the  headquarters 
at  Northampton  in    191(1. 


NEW     COMPANIES     REGISTERED. 


Rotax    Motor    Accessories    Co.,    Ltd.    (145,967). — Private 

company.     'I  hi-  compum    was  regMrreil  ,.n   Ivhium   Bill,    ]»!«,   ivilh     ,l 

,,(    £175.000    in    rl     sharps,    to    taki    ovti     lire    business    -I    on     .a     Rotax 

Works,    Chandos   Road,    Willesden,    .1*   the    Rotax    Motoi     \ rii      Ci 

to  carrj  on  business  .is  manufacturers  "I  lighting  equipment  tut  ralba  i- 
tramways,  motor  cars,  and  vehicles,  Src,  Ihe  subscribers  (each  with  one 
share)    are:    Eugen    Iron,    Rotjx   Works,   Willesden    [unction,    N.W.,    manufai 

Hermann     iron.    Ret.,-.    \\,.,k-.     \\  ill.-ii.n    junction,    S.U 
1110-1  ;    Rowland     W  .    Cox,    R,,t  in     Work-.     Will.-sden    Junction.    X.Vt 
manager     Car)   1     F     Benson,   Rotax  Works,  Willesden  Junction.  N.W.,  works 
manager      Vrthut     Bell,    Rotax   Works,    Willesden    Junction,    \  w 
Arthur  G.   Ren-Lad,   Rotax  Work-.   Willesden  Junction,   N  W 
m-.r.    The  first  directors  (to  numbei  not  less  than  two  or  more  than  si 
Eugen    \M,n  and    Hermann  Aron  (both    permanent    managing    directors).     Soli- 
,  itoi       \    s.    [osi  ph,  61,    Fore   Street,   I   1        Regis I  offii  e      K 

rl,, ml,,-    R11. 1. 1.    Will, Mkn    Junction,    N.W. 

Deptford    Steel    &    Ironworks,    Ltd.     fl46,087).— Private 

company.      This   company    was    registered   on    February    15th,    with 
of    £20,000  in   £1    shares  (10,000  pref.   ord.),    to    taki  iiness  ol  an 

elcctrometallurgist,  sherardiser,  galvaniser,  di  rried  on   bj    N     C 

'  Mackin    as    the    Deptford    Steel    and     Iron    Work-    .in. I    the    Homogi 
Coating    Co.     The  subscriber-    (each   with  s    I  ole,   Sardinia 

House,  W.C.,  charteret  accountant;  H.  11.  Marriott,  10.  Victoria  Street, 
S.W.  solicitor.  The  first  directors  are  10  he  appointed  In-  ihe  subscribers. 
Solicitors:   Kenneth  Brown  Si  Co.,   Lennox    House,  Norfolk   Street,    W.C. 
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Driver,     Drennan    &     Cooper,     Ltd.    (145,955). — Private 

company.      This   company   was   registered    on   February    9th,   with   a    capital    of 

£50,000   in  £1    shares,    to  take  over  the   business   of  - 

drawers,  and  electrical    engineers  and    metallurgists, 

an. I    I.   K.    Coope.    at   Gaythorn    Mills,  Gaythorn,    Ma 

Cooper,  and   the  North -Western  Cable  Co.,  and  alsi 

belonging    to    the    Driver-Hands   Wire    Co.,   of    Nev 

and   to  enter  into  an  agreement  with  W.  B.  Driver 

Cooper       The    subscribers   (each    with    one   share) 

Street,    Newark,    New    Jersey,    I  .S.A.;  presidei 


>n  by  J-.   Drennan 

,  as  Drennan  and 
certain  assets  in  England 
ark.  New  Jersey,  iCS.A., 
and  J.  Drennan  and  J.  K. 
:  F.  L.  Driver,  "0,  Aston 
of    Driver-Harris   Wire    Co.; 


J.  Drennan,  Kalmhill,  Mellor  Road,  Cheadle  Hulme,  Ches.,  electrical  engi- 
neer. The  first  directors  (to- number  not  less  than  three  or  more  than  five) 
air:  F.  1..  Driver  (chairman);  W.  B.  Driver,  A.  Bensel,  J.  Drennan  (manag- 
ing director),  and  J.  K.  Cooper.  The  two  last  mentioned  may  retain  office 
li.i  six  years.  Qualification,  £25.  Remuneration  as  fixed  by  the  company. 
N-i  board  or  general  meeting  may  .be  held  except  for  ordinary  routine  busi- 
ness ivithout  the  presence  of  the  nominee  of  the  Driver-Harris  Wire  Co.  or 
in-  pro*}  "i  attorney.  Solicitors  Peai  on  Priot  .\  Co.,  438,  Corn  Exchange, 
Manchester.     Secretary:    J.    Drennan. 

Chas.  W.  Cook,  Ltd.  (145,981).— Private  company.    This 

runipanv  was  registered  on  February  13th,  with  a  capita]  of  £5,000  in  £1 
1  e  business  of  an  engineer  and  scientific  apparatus 
by  C.  W.  Cook  at  Manchester;  also  to  carry  on  the 
i  i  t  inn  makers,  chemical  manufacturers, 
share)  are:  C.  W.  Cook,  535,  Stretford 
neer;  C.  E.  Cook,  535,  Stretford  Road, 
Ihr  first  directors  (to  number  not  less 
C.  W.  Cook  (gove 
a,  £20.  Solicitors 
itered   office  :    Uni\ 


to  tak 
manufacturer  carried 
business  of  electrical  engineers,  mu 
\c.  The  subscribers  (each  with  one 
Road,  Old  Traflord,  Manchester,  eng 
Old  Traflord,  Manchester,  engineer. 
than  three  or  more  than  seven)  are: 
Cook,  and  A.  W.  Cook.  Oualificntk 
I,  Ch  mi  i  ry   Place,   Manchester.     Reg 


»ng  director),  C.  E. 
Jackson  &  Newton, 
■rsity    Works,    Bridge 


Street,    Manchester. 

Borra  Magneto   Repairing    Co..    Ltd.   (146,030).— Private 

company.  This  company  was  registered  on  February  16th,  with  a  capital 
of  £1.000  in  £1  shares  (300  pref.),  to  take  over  the  business  carried  on  by 
D.  Borra,  at  72,  Dean  Street,  Soho,  W.,  and  to  carry  on  the  business  of 
electricians,  repairers  of  magnetos,  dvnamos,  and  motor  accessories,  &c.  The 
subscribers  (each  with  one  share)  are  :  D.  Borra,  24,  Westmead  Road.  Sutton, 
Surrev,  maaneto  expert;  W.  H.  M.  Burgess,  40,  Glasshouse  Street,  W.._  mer- 
I.     Prockter,    The     Gables,     Lingfield,    Sur 


12,    M 


Str 


W.,    motor 


nd    G.   H. 


smith     &•    Co.    (London), 
manufacturers.      The    firs 

than  seven)  are:  D.  Borra,  W.  11.  M.  Burgess,  H.  J.  Prockte 
Smith.  Qualification,  £1.  Remuneration,  £52  each  per  annum.  Solicitors  : 
Edmonds  ~&  Co.,  13.  Clifford's  Inn,  E.C.  Secretary:  C.  G.  Larrette.  Regis- 
tered   office  :    72,   Dean   Street,   Soho,   W. 

Associated  British  Machine  Tool  Makers,  Ltd.  (145,999). 

—Private  comoanv.  This  company  was  registered  on  February  14th,  with  a 
capital  ol  £100,0110  in  £1  shares,  to  carry  on  the  business  of  machinery  and 
engineering  tool  manufacturers,  mechanical,  electrical,  and  general  engineers, 
inkers  of  sand  blast  machinery,  air  compressors,  metal  cleaning  apparatus, 
uxvgen  and  hydrogen  gas  plant,  textile  and  wood  working  machinery,  appli- 
ances used  in  the  manufacture  of  machine  and  other  guns,  motor  cars  cycles, 
and  aircraft,  &c.  The  subscribers  (each  with  one  share)  are:  W.  B.  Lang, 
The  Grange,  Johnstone,  near  Glasgow,  engineer;  G.  W.  Gregory,  9,  Birch 
Lane,  Manchester,  engineer;  S.  A.  Smith,  New  Holme,  Harboro'  Road, 
Ashton-on-Mersey,  manufacturer;  G.  Thompson,  Shepperton,  Sellv  -Wick  Road, 
Birmingham,  manufacturer;  W.  F.  Clark,  Bartlev  Cottage,  Northfield,  Bir- 
mingham, engineer;  W.  G.  shanks.  Melfort  House.  Millik.n  Park,  near 
Glasgow,  engineer;  S.  II.  March,  Redclyffe.  Chorlton-cum-Hardy,  engineer; 
H  Butler,  Fern  Bank,  Halifax,  engineer.  The  first  directors  (to  number  not 
less  than  five  or  more  than  15)  are:  W.  F.  Clark,  J.  W.  S.  .Uquilh,  S.  H. 
March,  A.  H.  Baldwin,  W.  B.  Lang,  A.  E.  Matthewson,  W.  (..  shanks,  W. 
I).  Ford-Smith,  E.  Williams,  and  H.  Butler.  No  person  may  be  a  director 
...  .i  member  of  any  committee  appointed  by  the  board  unless  he  is  a  member 
ol  the  company,  or  is  a  partner  in  a  shareholder  firm,  or  's  a  director  or 
official  of  a  company  which  is  a  shareholder  in  this  company.  Remuneration 
ny)  to  be  fixed  hv  the  company.  Solicitors:  W.  A.  Crump  &  Son,  1", 
...      .      i.  .  •        li    ..:.,.. —  i    ..o;....  .     ■( 


l.eadenh.dl    Str. wi,    K.C.      Registered"  ufhee  :    34,    Victoria     Stn 


S.W. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Perfect  Burglar  Alarm,  Ltd.   (112,522)  (originally  known 

as  Lichtenfeld  Burglar  Alarm  Co.,  Ltd.  Renamed  January  13th,  1915.)  Capi- 
tal, 64,000  in  £1  shares  (1,000  pref.).  Return  dated  Decembei  29th,  1916. 
230  pref  and  1,7111  ..id  shai.s  taken  up;  £1  per  share  called  up  on  1,210 
Shares  and  [5s.  per  share  un  23(1;  £1,380  [.aid.  leaving  £2  Ills  in  arrears; 
£500  considered    as   paid  on   500   shares.      Morlgages   and  charges:    Nil. 

Porous  Accumulator  Co.,   Ltd.  (57,526).— Capital,   £3, (KM) 

in  IT  shares.  Return  dated  December  30th,  1910.  All  shares  taken  up; 
£1,007  paid;  £1,993   considered   as   paid.     Mortgages  and  charges.    Nil. 


CITY     NOTES. 


The  reports  of  the  Central  London  Rail- 
London  Electric   way,    the    London    Electric    Railway,    the 
Railway  Metropolitan    District    Railway,    the   City 

Companies.  and  South  London  Railway,  and  the  Lon- 
don General  Omnihus  Companies  for  1910 
have  been  issued.  The  aggregate  gross  receipts  of  the  five 
companies  from  all  sources  were  4213.038,529.  The  companies 
retainer]  for  revenue  liabilities,  as  per  agreement,  425,531,502, 
and  the.  balance  of  £500,908  was  credited  to  the  common  fund. 
( If  this  amount,  the  Central  London  Railway  takes  20  per 
cent.,  the  London  Electric  Railway  30  per  cent,  (as  against 
26  per  cent,  for  1915),  the  Metropolitan  District  12  per  cent., 
and  the  City  &  South  London  6  per  cent,  (as  against  2  per 
cent,  for  1915).  The  total  number  of  passengers  carried  by 
the  companies  and  the  average  fare  per  passenger  cannot  be 
given,  as  the  District  is  still  under  Government  control,  and 
its  figures  are  not  available. 

Central  London  Railway. — Total  net  income  £184.492,  plus 
£15,686  brought  forward;  interest,  rentals,  and  other  fixed 
charges  absorb  £41.499;  reserve  takes  £20,000;  dividend  on 
preference  stock  £21,600.  For  the  year  the  ordinary  dividend 
is  3J  per  cent.,  and  that  on  the  preferred  ordinary  4  per  cent.. 
and  on  the  deferred  ordinary  stock  3  per  cent.,  leaving  £12,079 


to  carry  forward.  The  increased  appropriation  to  reserve 
(£10,000  more  than  for  1915)  is  due  to  the  uncertain  outlook, 
the  high  price  of  materials  and  labour,  and  the  impossibility 
of  securing  all  the  materials  required  for  the  compete  main- 
tenance of  the  property  during  the  year.  Capital  expendi- 
ture during  the  year,  £12,295.  The  construction  of  the  exten- 
sion railway  between  .Wood  Lane  and  Ealing  Broadway  is 
making  slow  progress  owing  to  the  war.  An  administrative 
staff  superannuation  fund  has  been  established  jointly  with 
the  other  companies.  The  company  is  actively  interested  in 
the  "  Safety  First  "  campaign.  Sir  Albert  H.  Stanley -having 
been  appointed  president  of  the  Board  of  Trade,  resigned  his 
position  with  the  company,  and  Mr.  \V.  C.  Burton,  a  new 
director,  becomes  managing  director.     Meeting  :  To-day. 

London  Electric  Railway  Co.— Total  net  income  £590,190, 
plus  £12,303  brought  forward.  Interest,  rentals,  and  other 
fixed  charges  require  £270,153;  there  is  put  to  reserve  £35,000; 
dividend  on  preference  stock  absorbs  £126,947.  Dividend  on 
the  ordinary  shares  1J  per  cent,  for  the  year,  carrying  for- 
ward £24.474.  The  reserve  appropriation  is  £15,000  higher 
than  last  year,  for  reasons  stated  above.  Capital  expenditure 
during  1910,  £39,257.  The  manufacture  of  the  joint  rolling 
stock  for  the  through  running  of  trains  from  the  Bakerloo 
section  of  the  railway  to  Watford  having  been  delayed  by  the 
war,  arrangements  have  been  made  with  the  L.  &  N.-W.*Rly. 
whereby  the  London  Electric  Railway  will,  for  the  present, 
provide  the  necessary  rolling  stock  and  operate  the  train  ser- 
vice. It  is  hoped  to  commence  through  running  at  an  early 
date.  The  references  above  to  superannuation,  safety  first, 
and  to  the  managing  directorship  all  apply  to  this  company 
as  well.     Meeting :    To-day. 

Metropolitan  District  Railway  Co. — Total  net  income 
£505,765,  plus  £13,952  brought  forward.  Interest,  rentals, 
and  other  fixed  charges  require  £344,999.  There  is  appro- 
priated to  reserve  £45,000  (as  compared  with  £35,000  in 
1915) ;  dividends  on  guaranteed  and  first  preference  stock 
a  lis.  ill  i  £124,930;  3  per  cent,  is  paid  on.  the  second  preference 
stock,  and  £20,088  is  to  be  carried  forward.  Capital  expendi- 
ture during  the  year,  £2,475.  The  above  remarks  respecting 
the  safety  first  campaign  and  the  managing  directorship  both 
apply  in  the  case  of  this  company.     Meeting  :  To-dav. 

City  <l  South  London  Rly.  Co.-^Total  net  income  £124,488, 
plus  £9,027  brought  forward.  Interest,  rentals,  and  other 
lixed  charges  absorb  £31,570;  there  is  put  to  reserve  £20,000 
(increase  £10,000);  preference  dividend  £42,500.  Dividend, 
li  per  cent,  on  consolidated  ordinary  stock,  carrying  forward 
£17.245.  Capital  expended  during  1916,  £24,850.  The  above 
references  to  superannuation,  safety  first,  and  the  managing 
directorship  also  apply  to  this  company.  Meeting  held  on 
Tuesday. 

The   gross    profit    for  1916    was   £3,797, 
Smith-field       against  £4,250  for  1915;  the  net  profit  vitas 

Markets  Electric  £2,467,  compared    with  £2,816.     £400  has 

Supply  Co.,  Ltd.  again  been  placed  to  debenture  stock  re- 
demption fund,  and  £1,250  to  deprecia- 
tion account.  The  balance  remaining,  including  £1,290 
brought  forward,  is  £2,113.  A  dividend  of  1  per  cent,  on  the 
ordinary  shares  requires  £600,  £500  is  written  off  cost  of 
change  of  pressure,  and  £1,013  is  to  be  carried  forward.  The 
profits  have  been  adversely  affected  by  the  fire  at  the  station 
in  October.  The  service  to  the  markets  was  interrupted  for 
some  days  pending  arrangements  for  a  temporary  supply, 
and  it  was  then  decided,  in  order  to  provide  against  similar 
interruption  in  the  future,  to  retain  that  supply  as  a  perma- 
nent stand-by.  and  to  alter  the  pressure  of  the  company's 
own  system  to  conform  thereto.  The  cost  of  the  change  so 
far  incurred  appears  in  the  accounts  (£938.  pins  amount 
written  off),  and  will  be  gradually  liquidated  out  of  revenue 
spread  over  a  period  of  three  years.  The  damage  caused  by 
the  fire  was  fully  covered  by  insurance.  For  the  first  nine 
months  of  101(3  the  sale  of  current  increased  satisfactorily. 
Higher  costs  of  production  were  met  to  some  extent  by  in- 
creasing the  charges;  a  further  rise  in  prices  of  the  principal 
commodities  is  expected.  The  Diesel  plant  installed  in  the 
spring   has  proved  entirely  satisfactory. 

For  the  year  1916,  the  revenue  account 
South  Metro=      shows  a  credit  balance  of  £50,510,   which 

politan  Electric     with   £6,605  brought   forward  and    £1,102 

Light  &  Power     dividend  of  10  per  cent,  on  the  holding  in 
Co.,  Ltd.  the  West  Kent  Electric  Co..   Ltd.,  makes 

£58,116.  After  deducting  £12,589  for  in- 
terest on  debenture  stock,  paying  7  per  cent,  on  the  first  pre- 
ference and  6  per  cent,  on  the  second  preference  shares, 
£17.600  is  put  to  depreciation,  4  per  cent.,  less  income-tax.  is 
paid  on  the  ordinary  shares,  leaving  £7,249  to  be  carried  for- 
ward.    The  comparative  figures  for  two  years  are  :  — 

1915.  1910. 

'      h.p.    connected       19,389         21,411 

Number   of   consumers    .  ...        6,781  6,985 

Cross   revenue        £80,576       £95.883 

Expenditure  £31.386       £45,373 

Net    revenue  £49,190       £50,510 

The  gross  revenue  shows  a  further  substantial  improve- 
ment, but  owing  to  the  high  price  of  coal  nearly  the  whole 
of  the  increase  has  been  absorbed,  in  extra  expenditure.  The 
new  5,000-KW.  turbo-generator  has  been  put  to  work,  and  in 
order  to  deal  with  the  growth  of  the  business  another  of 
5  000  kw.  has  been  placed  on  order.  With  the  sanction  of 
the  Treasury    £29,140   4i  per  cent,  first  debenture  stock  and 
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5,440  6  per  cent,  cumulative  second  preference  shares  were 
issued  during  1916.  The  West  Kent  Electric  Co.,  Ltd.,  more 
than  doubled  its  gross  receipts,  and  the  net  revenue  increased 
from  £3,051  to  £5,432.     Annual  meeting  :  February  28th. 

During     1916     the     connections    to    the 
Westminster      mains  increased  from  42, 355  k\v.  to  43,909 
Electric  Supply     kw.      Lieut. -Col.    J-..F.    Remnant,    M.P., 
Corpn.,  Ltd.       has  been  elected  to  fill,  the  vacancy  caused 
by    the    retirement   of  the   Rt.    lion.    W. 
Hayes  Fisher,   ML.     After  allowing  for  depreciation,  sinking 
fund  and  other    charges,   and  preference  interest,    the    total 
dividend  for  the  year  on  the  ordinary  shares  is  7  per  cent., 
carrying  forward  £2,95$.     Units  sold  to  consumers,  23,498,812 
(including   a.c.   supply  of  1,230,332.   used   on  works   320,911, 
total    23,819,723).       The    revenue  from    sale   of  current   was 
£228,817,  as  against  £213,416  in  1915.     The  total  revenue  was 
£262, 024,  against  £247,060  in  1915.    The  expenses  on  revenue 
account  totalled    £196,331,  against   £185,969.     Coal,  &c,   cost 
£21,495,   against   £17,462.     Annual   meeting:    February  2Sth. 
During    1916    the    connections   increased 
St.  James'  and     from     16,305     kw.    to    16,631     kw.,    and 
Pall  Mall         11,272,368    units    were    supplied    to    con- 
Electric   Light     sumers.     The  Central  Electric  Supply  Co. 
Co.,  Ltd.  has  determined  to  pay  no  dividend  on  its 

shares  for  1916.  The  net  profits  of  the 
St.  James'  Co.  were  £22,842,  plus  £2,752  brought  forward. 
After  paying  7  per  cent,  for  the  year  on  the  preference  shares, 
and  a  total  of  8  per  cent,  on  the  ordinary  for  the  year,  £2,595 
is  to  be  carried  forward.  The  sale  of  electricity  produced 
£136,448,  and  the  total  revenue  was  £143,072;  the  expenses 
on  revenue  account  were  £115,077.  leaving  £27,995  to  carry 
to  net  revenue.  The  deaths  of  Messrs.  Bennett  Fitch  and 
S.  T.  Dobson  are  recorded  with  regret.  Units  generated  by 
steam  plant  064,076,  purchased  13,817,632,  =  14.4S1.708. 
Units  sold,  &c.  :  Private  supply  11,272,368,  works  263,757, 
batteries  250,072,  transmission  and  transformation  2,107,260, 
distribution,  &c,  588,251.    Annual  meeting  :   February  27th. 


(12,200)  12.200 

(41,500)  50,000 

(13.500)  40,000 

(5,000)  5,000 


National  Electric  Supply  Co.,  Ltd. — The  annual  meeting 
was  held  at  Preston  last  week.  Mr.  John  Booth,  the  chair- 
man, said  that  the  company  had  been  disappointed  in  regard 
to  the  new  turbine  plant  which  had  been  delayed  in  delivery, 
and  this  had  handicapped  them  in  dealing  with  a  growing 
output  under  very  trying  conditions.  Notwithstanding  day- 
light saving  and  lighting  restrictions,  the  total  output  had 
increased  by  22.8  per  cent.,  due  to  the  increased  demand  for 
power  purposes,  and  the  total  income  had  increased  by  £2,250. 
The  sale  of  current  for  lighting  was  £1,310  less  than  in  the 
previous  year.  Coal  cost  £2,675  more,  wages  increased  by 
£249,  and  rates  and  taxes  by  £463.  The  capital  account  hail 
been  increased  by  £7,000,  chiefly  in  payment  for  the  new  tur-. 
bine  set.  It  was  proposed  to  put  £4,000  to  reserve  for  depre- 
ciation. The  company  started  the  new  year  with  promising 
prospects,  for  they  had  a  record  load  and  were  in  a  better 
position  as  regards  machinery  than  for  many  years.  Divi- 
dends at  the  rate  of  4  per  cent,  on  the  preference  and  3s.  6d. 
on  the  ordinary  shares,  making  6s.  for  the  latter  for  the  year, 
were  declared. 

The  War  Loan. — The  following  applications  for  War 
Loan  were  announced  after  we  went  to  press  last  week  :  — 

New  money.      Total. 
£  £ 

Endolithic    Manufacturing    Co.  

Monte    Video    Telephone     Co,  ...  

Staff  and    Employes,  G.E.C.,    additional       

Fraser   &   Chalmers'    Employes  

c".   A     Y.indervel!  &  Co.  i>4,8U0 

British    Wcstinghouse    K.   &    M.    Co (50,000)  C0.000 

National  Gas  Engine  Co ...     175.0001  200,000 

Falk,  Stadelmann  S:  Co.,   Ltd.,  and  Directors      (26,100)  54,000 

.Mrs.    Salomon    Falk    (widow    of   the   late    Mr.    S.    K..lk, 

and   founder  of  Falk,  Stadelmann   &   Co.) (5,000)  12,200 

Miss   Audrey    Falk    (daughter   ol    the   late    Mr.    S.    Falk 

and     Mrs.     Falk)  (250)  1,486 

Mawdsleys,   Ltd.    (Directors  and  Staff)        58,000 

Tiyneside  Tramways  &  Tramroads  Co. — For  the  half-year 
ended  December,  the  surplus  of  receipts  over  expenses  was 
£6,223,  plus  £700  brought  forward.  A  dividend  on  the  ordi- 
nary shares  at  the  rate  of  ik  per  cent,  per  annum  (less  income- 
tax),  makes  with  the  dividend  paid  in  September  3  per  cent, 
for  the  year.  There  is  put  to  reserve  for  renewals,  deprecia- 
tion,  and  other  contingencies  £1,400,  to  special  reserve  £400, 
leaving  to  be  carried  forward  £665.  The  traffic  receipts  in- 
creased by  £1,705,  and  for  the  whole  vear  there  is  an  increase 
•of  £687.  ' 

Kaministiquia  Power  Co.,  Ltd.— The  gross  revenue  last 
year  was  360, 800  dols. ;  operation  and  maintenance,  48,378 
dols. ;  depreciation  and  renewal  reserve,  29.000  dols.  (in  addi- 
tion to  6,000  dols.  appropriated  on  monthly  basis  during  the 
year):  net  revenue,  289,422  dols.;  fixed  charges,  90,125  dols.; 
net  income,  193,297  dols.  The  rate  of  dividend  on  the  stock 
was  increased  during  the  year  from  0  per  cent,  to  7  per  cent. 
Surplus  earnings  of  50,557  dols.  have  been  transferred  to 
general  surplus,  which  now  stands  at  330,697  dols. — Financier. 

Central  Electric  Supply  Co.,  Ltd.— During  1916  the  com- 
pany supplied  30,059,660  units  to  the  Westminster,  St.  James', 
and  Chelsea  Companies.  The  deaths  are  regretted  of  Mr. 
Bennett  Fitch  and  Mr.  S.  T.  Dobson.  The  Rt.  Hon.  G.  W. 
Balfour  has  been  appointed  a  director.  The  financial  result 
has   lie°n  already  announced  here. 

Lancashire  United  Tramways,  Ltd. — The  report  for  1916 
states  that  the  net  profit  is  £33,105.    The  receipts  increased 


£12,979.  The  increase  in  expenditure  was  £8,775,  due  to  the 
additional  output  of  electrical  energy  and  to  increased  charges 
for  materials  and  labour.  The  interest  and  dividends  received 
from  the  operating  companies,  together  with  sundry  receipts, 
amounted  to  £16,782.  After  deducting  interest  on  the  prior 
lien  debenture  stock  and  expenses,  there  remains  £3,U24.  Out 
of  this  interest  will  be  paid  on  the  second  mortgage  debenture 
stock  for  1916  at  the  rate  of  1  per  cent.,  which  will  absorb 
£2,905,  and  £59  is  carried  to  depreciation  account.  Then-  is 
also  a  balance  on  the  year's  working  of  the  operating  com- 
panies, after  payment  of  the  interest  and  dividends,  of  £17,580. 
— Financial  Times. 

Para  Electric  Railway  &  Lighting  Co.,  Ltd. — For  the 
year  ended  November  30th  the  gross  receipts  increased  from 
£243,483  in  1915  to  £271,691.  The  operating  expenses  in- 
creased from  £115,309  to  £123.403,  the  net  revenue  earned  in 
Para  being,  therefore,  £148,288,  as  compared  with  £128,174, 
the  revenue  of  the  previous  year.  As  the  accounts  are  based 
upon  the  legal  exchange  rate  of  16d.  per  milreis,  there  must 
be  deducted  £42,803,  being  the  actual  loss  incurred  on  remit- 
tances. After  providing  for  this  loss  on  exchange  and  Lou- 
don expenses,  the  balance  of  operating  revenue  is  £100,675, 
compared  with  £90,759  of  the  previous  year.  The  net  revenue 
in  milreis  during  the  past  year  was  the  largest  yet  obtained 
by  the  company.  After  paying  debenture  charges  and  prefer- 
ence dividend,  a  dividend  of  6  per  cent,  on  the  ordinary  shares, 
less  income-tax,  £25,572  is  to  be  carried  forward. — Financial 
Times. 

Newcastle  &  District  Electric  Lighting  Co.,  Ltd.— The 
profit  for  1916  was  £39,364,  plus  £27,823  brought  forward. 
Interest  on  debentures  and  loans  absorbs  £l.s,548,  £2,39"i  i- 
put  to  second  mortgage  debenture  redemption  fund,  £10,000 
is  put  to  reserve,  2i  per  cent,  per  annum,  less  income-tax,  is 
to  be  paid  on  the  shares,  and  £29,979  carried  forward.  The 
profit  would  have  enabled  a  larger  dividend  to  be  paid,  but 
coal  costs  and  war  conditions  render  it  wise  to  restrict  it  to 
1\  per  cent.  The  year's  capital  expenditure  was  £9.793.  A 
further  £2,500  of  the  6  per  cent,  second  mortgage  debentures 
have  been  redeemed. 

Fife  Tramway,  Light  &  Power  Co. — The  profits  for 
the  year,  after  paying  loan  interest,  &c,  are  £23,771.  The 
half-year's  6  per  cent,  dividend  on  preference  shares  (£4,817) 
was  paid,  and  after  paying  the  balance  due  on  these,  setting 
aside  £3,289  in  paying  4J  per  cent.,  less  tax,  on  the  ordinary 
shares,  and  carrying  £3,000  to  the  reserve  account,  £8,164 
will  lie  carried  forward.  The  revenue  from  shares  and 
management  fee  from  Dunfermline  &  District  Tramways  Co. 
was  £15,000,  and  from  the  Fife  Electric  Power  Co.'s  electric 
lighting  undertaking  £14,671. 

Electrical  Distribution  of  Yorkshire,  Ltd. — The  net  profit 
for  1910  was  £3,495,  against  £3,638  for  1915  and  £2,964 
for  1914.  The  amount  brought  forward  was  £905.  A 
dividend  of  6  per  cent,  (free  of  income-tax)  on  the  ordi- 
nary shares  absorbs  £2,532,  £1,000  is  put  to  reserve,  and 
£869  is  carried  forward  subject  to  directors'  remuneration. 
Having  regard  to  lighting  restrictions,  increased  expenditure, 
and  other  difficulties,  the  results  are  satisfactory.  In  Febru- 
ary, 1916,  8,134  £1  shares  were  allotted.  Applications  have 
been  made  for  electric  lighting  orders  for  supply  in  other  dis- 
tricts in  the  West  Riding. 

London  Electric  Supply  Corporation,  Ltd. — It  is  stated 
that  the  directors  have  declared  1  per  cent,  ori  preference 
shares  for  the  past  half-year,  making  1  per  cent,  for  year; 
£7,068  forward.  Last  year,  :'.  per  rent  on  ordinary  shares  lor 
year,    £5,000   to  contingencies  account,   £9,050  forward. 

Blackpool  &  Fleetwood  Tramroad  Co. — Final  dividend  of 
4k  per  cent,  (making  6£  per  cent,  for  the  year)  absorbs 
£0,750.  There  is  put  to  general  reserve  £1,000,  to  depreeia 
tion  reserve  £5, (Ml.  writing  down  value  of  investments  it 
railway  stock  £3,005.  £15,755  is  carried  forward,  subject  I  ,i 
excess  profit  duty  £3,750. 

Bournemouth  &  Poole  Electricity  Supply  Co.,  Ltd. — Sub- 
ject to  audit,  final  dividend  on  the  ordinary  shares  7  per  cent, 
per  annum,  less  income-tax,  for  the  last  half-year,  making 
0  per  cent   for  the  year. 

Mersey  Railway  Co. — The  available  revenue  for  1916  was 
£21.299,  as  against  £21.442  for  L915.  This  is  being  distributed 
as  follows:— 4  per  cent,  on  1866  debenture  stock,  :'.  per  cent 
on  1871  ditto,  3  per  cent,  on  1882/3/5  ditto,  1  per  <*nt-  "n  tne 
"B"  debenture  stock;  carry-forward  £21. 

Oxford  Electric  Co.,  Ltd.— Dividend  at  the  rate  of  -\  pei 
cent  less  income-tax.  on  the  ordinary  shares  for  the  half-year 
ending  December  31st  last,  being  a  distribution  for  the  year 
at  the  rate  of  5  per  cent. 

South  London  Electric  Supply  Corporation.  Ltd.— Subject 
to  final  audit,  dividend  on  ordinary  shares  at  the  rate  ol  5  per 
cent,  per  annum  for  the  vear  1916,  i  '"  deprecia- 

tion fund,  and  carrying  forward    63,05 

Mather  &  Piatt,  Ltd.— Dividend  on  the  ordinary  shares  al 
the  rate  of  171  per  cent,  per  annum,  less  income-tax,  and  less 
the  interim  dividend  of  5  per  cut.  already  paid  On  the 

Vulcan  Boiler  &  General  Insurance  Co..   Ltd.— I 
the  net  profit  was  £02,089.  including  £8,338  brought  forward. 
The  dividend  and  bonus  is  26  per  cent.,  less  tax. 

South  Staffordshire  Tramways  Co.,  Ltd.-The  directors 
recommend  a  dividend  of  4  per  cent,  on  preference  shares, 
carrying  forward  £844. 
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STOCKS     AND     SHARES. 


Tuesday  Evening. 
The  success  of  the  War  Loan  1ms  had  a  marked  influence 
upon  the  Stock  Exchange.  Before  the  figures  were  an- 
nounced, there  was  a  general  tendency  throughout  the  mar 
kets  winch  showed  thai  they  were  relieved  at  the  closing  "I 
the  subscription  lists,  and  looked  for  better  business,  which, 
of  course,  means  better  prices.  Mr.  Bonar  Law's  announce- 
ment on  Monday  night  was  regarded  as  eminently  satisfac- 
tory; and  a  smart  improvement  in  the  price  of  Consols  had 
a  sympathetic  effect  all  round  the  House.  The  liveliest  in- 
terest of  the  moment  is  centred  upon  sweepstake  tickets,  in 
which  an  active  market  has  sprung  up  on  the  basis  of  20s. 
premium  for  the  '20s.    tickets. 

The  only  unpleasant  spot  in  the  markets  with  which  we 
deal  is  the  passing  of  the  dividend  on  the  ordinary  shares  by 
the  London  Electric  Supply  Corporation  Not  only  so,  but 
the  company  has  also  reduced  the  dividend  on  its  preference 
from  6  per  cent,  to  4  per  cent.  The  reason,  of  course,  is  the 
unforeseen  event  of  last  autumn,  put  this  at  the  time 
was  understood,  at  any  rate  by  a  good  many  people,  to 
be  of  moderate  dimensions,  and  not  likely  to  imperil  the 
maintenance  of  the  full  dividend  on  the  preference  shares. 
The  price  of  the  latter  has  fallen  10s.  to  3J,  and  that  of  the 
ordinary  shares  5s.  to  £1,  both  of  these,  however,  being 
decidedly  nominal— that  is  to  say,  sellers  find  it  difficult  to 
place  shares  when  they  want  to  realise. 

On  the  other  hand,  the  West  End  reports  continue  good. 
The  St.  James'  &  Pall  Mall  repeats  its  previous  distribution 
of  8  per  cent,  for  the  year,  and  this  time  is  not  obliged  to 
cut  into  the  contingency  fund  as  it  had  to  do  in  1915.  The 
net  profit  of  £23,000  is  about  £'3,000  higher  than  that  of  the 
preceding  twelvemonth.  The  Westminster  Electric  has  issued 
its  report,  showing  progress  which,  considering  all  the  cir- 
cumstances, is  decidedly  satisfactory.  The  Central  Electric 
Supply  Co.  passed  its  dividend,  as  it  did  in  1915.  Quotations 
are  steady,  but  there  is  not  a  great  deal  of  business  going  on. 
More  is  doing,  however,  in  the  shares  of  the  manufacturing 
companies;  and  in  such  issues  as  British  Aluminium  a  fair 
volume  of  trade  is  being  transacted. 

The  various  Tube  reports  are  now  available,  but,  as  usual, 
the  form  in  which  they  are  presented  does  not  enable  much 
information  to  be  gathered  as  to  the  real  earnings  of  the  dif- 
ferent companies.  The  London  General  Omnibus  Co.  is  tin- 
basis  upon  which  the  others  practically  rest;  and  in  this  case, 
as  we  mentioned  last  week,  the  dividend  was  reduced  from 
12  per  cent,  to  8  per  cent,  for  the  year.  All  the  five  com 
panics  in  the  pool— i.e.,  the  District,  City  &  South  London. 
Central  London,  London  Electric,  and  London  General  Omni- 
bus Companies— report  the  aggregate  traffic  earning-  at 
£5,279,000,  which  was  swollen  by  other  receipts  to  just  over 
£6,000,000,  both  marking  substantial  advances  over  the  earn- 
ings of  the  -corresponding  period.  It  .;s  interesting  to  note 
the  sums  which  the  various  companies  take  out  of  the  pool ; 
and  in  comparing  them  with  those  of  1915,  we  get  the  fol- 
lowing  table  :— 

1916. 
£ 

London    General    162,200 

London    Electric     152,100 

Central  London      101,41  in 

Metropolitan   District      60,900 

City  &  South  London     30,400 

The  City  &  South  London  increase  is  mainly  due  to  the 
fact  that  the  company  gets  6  l>er  cent,  out  of  the  pool  now. 
as  against  2  per  cent,  previously,  while  the  London  Electric 
Go.  draws  30  per  cent,  instead  of  26  per  cent.,  the  8  per  cent, 
being  taken  from  the  proportion  paid  to  the  London  General 
Omnibus  Co.,  so  accounting  largely  for  the  reduction  in  the 
dividend  on  the  latter.  The  market  in  the  various  stocks  and 
shares  has  improved  with  that  for  other  railway  stocks;  and 
Underground  Electric  incomes,  after  being  down  to  83.  now 
stand  at  85,  while  the  £10  shares  moved  up  5s.  to  L'.  Steam- 
electric  stocks  are  also  harder.  It  cannot  be  said  that  there 
has  been  much  increase  of  business  to  fortify  this  week'j 
improvements. 

The  Treasury  has  now  published  its  list  of  securities  of 
which  it  demands  delivery  in  accordance  with  a  recent  order 
under  the  Defence  of  the  Realm  Act.  Amongst  these  securi- 
ties figure  the  H  per  cent,  bonds  of  (he  New  York  Telephone 
The   remainder   of   the   list  is   principally  made   up  of 


1915. 

£ 

180,500 

117.40(1 

90,300 

54,200 

9,000 


Co 


bonds  of  various  American  railways,  and  the'  only  surprise 
felt  with  the  list  is  that  it  should  be  necessary  for'  the  Trea- 
sury to  take  steps  which  would  not  have  been  called  for  had 
the  bondholders  supported  the  previous  Scheme  B  put  for- 
ward by  the  Treasury  with  a  view  to  assisting  the  exchange 
problems. 

Telegraph  and  cable  stocks  are  better  on  the  whole,  in  com- 
pany with  other  industrial  securities.  The  Eastern  group  is 
harder,  and  in  various  other  parts  of  the  market  the  recent 


weakness  brought  about  by  realisation  of  their  stocks  by 
holders  who  w'anted  to  utilise  their  money  in  the  War  Loan, 
has  given  way  to  a  more  robust  tone  as  the  bargain-hunters 
came  to  pick  up  what  was  cheap,  'the  principal  excitement, 
however,  has  shifted  again  to  Marconi  shares,  the  price 
rising  to  £3  under  the  stimulus  of  Inning  produced  by  fur- 
ther vague  optimisms  as  to  the  profits  which  the  company 
i;  now  earning  and  the  amount  u'flich  the,  Government  may 
be  expeeted  to  hand  i.vei  m  payment  for  services  since  the 
outbreak  of  war.  I'd.-  -hale-  of  the  subsidiaries  are  als.i 
better,  Americans  improving  to  10s.  9d.,  and  Canadians  to 
8S.    '.M. 

British  Aluminiums  are  a  lively  spot,  with  an  advance  of 
Is.  on  the  week  to  B8s.  Dividend  anticipations  are  respon- 
sible for  the  buying.  The  shares  on  the  outbreak  of  war 
stood  at  their  par  value  of  £1.  Edison  Swan  have  also  come 
into  demand  as  a.  result  of  the  meeting  at  which  the  scheme 
for  reorganisation  of  the  capital  vas  approved:  the  -hares 
rose   to  His.,   and   the  other  issues  are  also  better. 

Rahcock  &  Wilcox,  in  the  engineering  group,  have  gained 
half-a-crow  n  :  and  the  fresh  attention  paid  to  chemical  shares 
ha-  brought  about  a  rise  of  3s.  9d.  in  Castner-Kellners.  There 
is  a  noticeable  increase  of  interest  paid  by  the  public  to 
industrial  shares  of  all  kinds,  and  the.  rubber  market  has 
fully  participated,  business  improving  and  prices  rising  in 
steady  fashion  day  by  day.  Vickers  and  Armstrongs  are  also 
harder;  while  the  high-priced  shares  of  the  industrial  groups 
are  becoming  difficult  to  obtain.  Henley's,  however,  are  dull 
on  the  offer  of  a  mere  handful  of  shares.  A  fall  of  5s. 
occurred  in   General  Electric  preference. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Homs  Eleotbioity  Companies. 

Dividend  Price 

, ■ v  Feb.  20,    Rise  or  fall 

1914.  1915.  1917.        this  week. 

Brompton  Ordinary        ....      10  10  6g  — 

Charing  Cross  Ordinary           ..66  Sjj  — 

do.       do.         do.     4}  Pref..       4}       4}  8,5,  — 

Chelsea       6         4  3  — 

City  of  London 9         8  11  — 

do.       do.   6  per  cent.  Pref.       6         8  91  — 

County  of  London           ....77  10  — 

do.         6  per  cent.  Pref.        8          6  9*  — 

Kensington  Ordinary     ....        9         7  6|  — 

London  Electric 4         8  1  —  1 

do.        do.  6  per  cent.  Pref.       6         6  8|  —  } 

Metropolitan  •       8}        8  2}  — 

do.            4}  per  cent.  Pref.        4}        4}  34  — 

St.  James'  and  Pall  Mall          . .      10         8  6  — 

South  London       ......        6         6  3g  — 

South  Metropolitan  Pref.        . .       7         7  1.&  — 

Westminster  Ordinary  ....        9         7  6|  — 

Telegraphs  and  Telephones, 

Anglo-Am.  Tel.  Pref 6         6  94  —  i 

do.             Def 80/.  83/6  33  — 

Chile  Telephone 8         8  t}?.  —A 

Cuba  Sub.  Ord 6         6  8x  — 

Eastern  Extension          ....        7         8  18*  — 

Eastern  Tel.  Ord.            ....        7         8  137  +3 

Globe  Tel.  and  T.  Ord 6         7  11}  —  i 

do.              Pref.           ..6         6  9|  — 

Great  Northern  Tel 23  23  34  .  — 

Indo-European 13  13  46) 

Marconi       ..        10  10  3  +  } 

New  York  Tel.  4}           ..        ..        4}        4}  101  — 

Oriental  Telephone  Ord.                  10  10  2,V  +  fa 

United  R.  Plate  Tel 8         8  6|  — 

West  India  and  Pan 1          6d.  1  — 

Western  Telegraph        ....       7         8  18|  — 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  62}  — 

Metropolitan         If;        1  34  +1 

do.         District       ..        ..      Nil  Nil  10  — 

Underground  Electric  Ordinary     Nil  Nil  1$  +  i 

do.              do.     "A"     ..     Nil  Nil  6/6  +fd. 

do.              do,     Income         6         6  85  -H 

Foreign  Trams,  Ac. 

Adelaide  Sup.  6  per  cent.  Pref.         6          6  4H  — 

AngloArg.  Trams,  First  Pref.          5}        6}  2J^  —  ,'. 

do.                2nd  Pref.  ..        6}        6}  2*  — 

do.               6  Deb.      ..6         6  641  — 

Brazil  Tractions 4         4  434  +1 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Eleo.  Rly.  Pfce.    5         6  61  — 

do.            do.           Preferred  —  Nil  4a  — 

do.              do.           Deferred  —  Nil  37} 

do.             do.           Deb.          44.        44  64 

Mexico  Trams  6  per  cent.  Bonds     —  Nil  36 

do.           6  per  cent.  Bonds     —  Nil  23} 

Mexican  Light  Common          ..        Nil  Nil  7}  — 

do.             Pref Nil  Nil  14}  — 

do.            1st  Bonds       . .       Nil  Nil  37}  — 

Manutacturing  Companies, 

Babcock  &  Wilcox         ....      14  16  3j  +  } 

British  Aluminium  Ord.          ..         6         7  28'-  +1/- 

British  Insulated  Ord 15  17}  Ug 

British  Westinghouse  Pref.     . .         7}        7}  2^,  +  ,', 

Callenders 16  30  12J  — 

do.        5  Pref 6         6  4  - 

Castner-Kellner 30  23  8g  •  +  A 

Edison  &  Swan,  £3  paid          ..Nil  —  +  fa 

do.        do.     fully  paid      . .      Nil  —  If  — 

do.        do.  4  percent.  Deb.         4         4  61}  — 

Electric  Construction  ....         6         7}  L  — 

Gen.  Elec.  Pref 6         6  9}  —1 

do.        Ord 10  10  18j  — 

Henley 30  26  15}  —  J 

do.      4}  Pref 4}  4}  4  — 

India-Rubber       10  10  11J  —  } 

Telegraph  Con 20  30  87  -1 

•.Dividends  paid  tree  of  income-tax, 


•6  16  4 
•6  16  10 
•6  19    2 


6  10    1 

7  10    0 
6    9    9 


vol.  so.   No.  2,048.  febbuary  23, 1917.]  THE    ELECTRICAL    REVIEW. 


•219 


FREQUENCY     CHANGERS. 


By  R.  TOWNEND,  A.M.I.E.E 


(Abstrtct  of  paper  read  before  the  Institution  of  Electrical 

Engineers.) 
Frequency    changers    may    be    divided    broadly    into    three 
classes  :  — 

1.  Where  the  electrical  energy  is  converted  electro-inag- 
netically  from  one  frequency  to  the  other  (by  transformer 
action). 

2.  Where  part  of  the  energy  is  converted  electro-magnetic- 
ally  and  the  remainder  converted  into  mechanical  energy,  and 
then,  in  some  cases,  back  again  into  electrical  energy. 

3.  Where  the  energy  is  converted  into  mechanical  energy, 
and  then  again  into  electrical  energy. 

The  first  of  these  types  has  been  described  in  a  paper  read 
before  the  Institution,  but,  as  the  only  ratio  of  frequency 
conversion  obtainable  is  1  to  3  (or  multiples  of  this  value)  its 
scope  is  limited. 

The  second  type  usually  takes  the  form  of  an  induction 
motor  mechanically  coupled  to  some  form  of  driving  motor.  If 
an  electromotive  force  having  a  certain  frequency  is  applied 
to  the  stator  terminals  of  a  slip-ring  induction  motor,  the 
rotor  of  which  is  fixed  so  that  it  cannot  rotate,  the  motor 
operates  as  a  transformer,  the  slip-ring  voltage  being  deter- 
mined by  the  ratio  of  the  number  of  turns  in  the  stator  and 
rotor  windings,  and  its  frequency  being  the  same  as  that 
of  the  stator  supply.  If  the  rotor  is-'  allowed  to  rotate,  its 
speed  being  held  constant  at  any  desired  value,  either  by  * 
friction  brake  or  by  coupling  it  to  a  generator,  the  rotor 
frequency  is  reduced. 

If  the  rotor  is  rotated  by  means  of  a  driving  motor  in  the 
opposite  direction  to  that  in  which  it  normally  tends  to  rotate, 
the  rotor  frequency  is  increased. 

If  the  rotor  were  allowed  to  rotate  at  half  synchronous 
speed  in  its  normal  direction,  and  neglecting  the  losses  in 
the  machine,  of  the  power  supplied  to  the  stator  50  per 
cent,  would  be  given  out  of  the  rotor  at  half  the  stator  fre- 
quency, and  50  per  cent,  would  be  given  out  mechanically 
to  the  direct-coupled  machine  which  now  operates  as  a 
generator. 

With  this  arrangement  it  is  therefore  possible,  by  using  a 
variable-speed  driving  motor,  to  obtain  any  frequency  from 
zero  to  a  value  limited  by  the  maximum  safe  running  speed 
of  the  induction  motor. 

Its  bad  inherent  voltage  regulation  has  prevented  this  type 
of  machine  from  being  used  commercially  to  any  extent, 
but  it  i6  certainly  a  very  useful  form  of  frequency  changer 
for  experimental  or  testing  purposes  where  high-frequency 
power  is  occasionally  required,  and  the  question  of  voltage 
regulation  is  of  little  importance. 

The  third  type  of  frequency  changer  consists  of  an  alter- 
nating-current motor  driving  a  synchronous  alternating- 
current  generator.  The  motor  may  be  either  of  the  induction 
or  of  the  synchronous  type,  the  former  giving  what  we  will 
call  the  induction  frequency  changer,  and  the  latter  the 
synchronous  frequency  changer.  The  generator  may  be  of 
the  induction  type,  but  this  is  very  seldom  adopted  owing 
to  the   well-known   disadvantages  of   cenerators  of  this  type. 

As  the  motor  and  generator  are  not  electrically  connected 
together,  each  machine  can  be  designed  for  any  desired  volt- 
age and  number  of  phases,  so  effecting  a  change  in  both 
voltage  and  number  of  phases,  in  addition  to  the  change  in 
frequency,  if  this  should  be  required.  It  is  thus  possible  to 
obtain  single-phase  power  at  a  low  frequency  for  traction 
work  from  a  polyphase  high-frequency  supply  without  un- 
balancing the  latter.  Also  by  controlling  the  generator  volt- 
age by  means  of  an  automatic  regulator,  its  pressure  can  be 
maintained  constant  independent  of  variations  in  either  the 
voltage  or  frequency  of  the  supply. 

The  number  of  poles  on  the  motor  and  the  generator  must 
have  the  same  ratio  as  the  motor  and  generator  frequencies 
(neglecting  the  slip  in  the  case  of  the  induction  frequency 
changer),  and  this,  of  course,  determines  the  maximum  speed 
for  which  the  set  can  be  designed.  Thus  a  set  converting 
from  25  to  50  periods  may  have  a  2-pole  motor  and  a  4-pole 
generator,  giving  an  operating  speed  of  1,500  r.p.m.,  whereas 
a  set  converting  from  25  to  60  periods  has  a  maximum  speed 
of  300  r.p.m.,  corresponding  to  a  10-pole  motor  and  a  24-pole 
generator.  If,  however,  it  is  permissible  to  lower  the  25 
period  supply  to  241  periods,  and  raise  the  60-period  supply 
to  61i  periods,  a  speed  of  735  r.p.m.  could  be  adopted  corres- 
ponding to  a  4-pole  motor  and  a  10-pole  generator. 

In  the  case  of  the  induction  frequency  chancer,  the  ratio 
of  the  two  frequencies  varies  to  a  small  extent  with  the  load, 
due  to  the  varying  slip  of  the  induction  motor,  and  with  the 
number  of  poles  just  mentioned  an  exact  conversion  ratio  of 
2o  to  60  periods  would  be  obtained  at  a  load  corresponding 
to  a  motor  slip  of  4  per  cent. 

The  question  whether  to  adopt  induction  or  synchronous 
motors  depends  upon  the  conditions  governing  each  case.  If 
it  is  essential  that  the  ratios  of  the  frequencies  should  be 
constant  at  all  loads,  that  the  power  factor  of  the  motor 
should  be  under  the  control  of  the  operator,  or  that  the  set 
should  be  perfectly  reversible  (by  perfectly  reversible  is 
meant  that  the  motor  will  operate  as  a  generator  without 


requiring    synchronous  machines   in   parallel    with    it),   it    is 

"  necessary  to  adopt  synchronous  frequency  changers.  Where 
these  requirements  do  not  apply,  the  induction  set  has  advan- 
tages, particularly  from  the  point  of  view  of  the  operator,  as 
the  paralleling  of,  and  load  distribution  between,  induction 
frequency  changers  are  usually  simpler  than  is  the  case  with 
synchronous  sets 

Where   two   stations  have  to  be.  coupled   by  means  of  fre- 
quency changers,  it  may  be  preferable  under  certain  condi- 
tions to  use  induction   sets,  as  they   form   a  connecting  link 
having  the  nature  of  a  slipping  clutch,   whereas  synchro] 
sets  have  the  characteristic  of  a  rigid   coupling.    - 
Induction  Frequency  Changers. 

Starting  is  .  IV. ■c-t,-.  1  in  the  manner  ordinarily  adopted  for 
induction  motors;  if  of  the  squirrel-cage  type,  a  low  voltage 
is  switched  on  to  the  stator  terminals,  and  when  full  speed  is 
reached,  the  starting  switch  is  thrown  over  to  the  full-voltage 
position ;  with  this  arrangement  the  starting  current  in  th- 
line  will  be  approximately  100  to  150  per  cent,  of  normal 
full-load  current.  In  the  case  of  the  slip-ring  motor,  normal 
voltage  is  applied  to  the  stator  terminals,  and  the  resistance 
connected  across  the  rotor  slip-rings  is  gradually  cut  out  as 
the  motor  speeds  up.  With  this  type  of  motor,  the  starting 
current  will  be  approximately  30  to  50  per  cent,  of  normal 
full-load   current.  i 

Where  induction  frequency  changers  have  to  operate  in 
parallel,  the  slip-ring  type  of  motor  is  preferable,  as  it  enables 
the  generator  to  be  synchronised  more  easily. 

Considering  the  case  where  a  frequency  changer  running  on 
no  load  has  to  be  paralleled  with  a  similar  set  carrying  full 
load,  owing  to  the  slip  of  the  induction  motor  varying  directly 
with  the  load,  the  incoming  set  will  be  running  at  a  higher 
speed  than  the  loaded  set,  and  in  order  that  the  generators 
may  be  safely  paralleled  it  becomes  necessary  to  increase  the 
no-load  slip  of  the  incoming  set  to  a  value  approximately  the 
same  as  that  of  the  loaded  set.  If  the  fully-loaded  machine 
has  a  slip  of  3  per  cent.,  the  incoming  machine  will  have  a 
slip  approximately  0.2  per  cent,  (assuming  the  resistance  of 
the  rotor  circuits  to  be  the  same  in  each  case),  and  if  the 
generators  have  a  frequency  of  50,  a  synchroscope  connected 
to  the  two  generators  will  make  a  complete  revolution  in  0.71 
sec,  under  which  condition  safe  paralleling  is  an  impossi- 
bility. It  is,  therefore,  necessary  to  increase  the  slip  of  the 
incoming  machine  before  the  paralleling  can  be  effected. 

This  increased  slip  may  be  obtained  either  by  artificially 
loading  the  incoming  set,  or  by  increasing  the  resistance  of 
the  rotor  circuits  of  the  motor.  If  the  motor  is  of  the  squirrel- 
cage  type,  its  rotor  resistance  is  fixed,  and  it  is  therefore 
necessary  to  adopt  the  first  method  in  order  to  obtain  the 
desired  slip. 

In  the  case  of  the  slip-ring  motor,  the  second  method  can- 
be  adopted,  and  is  obviously  more  desirable  than  having 
artificially  to  load  the  machine.  It  should  be  noted,  however 
that  as  the  motor  is  running  on  practically  no  load,  the- 
resistance  required  in  the  rotor  circuit  is  considerably  higher 
than  is  usually  supplied  for  starting  the  set. 

An  alternative  method  which  is  frequently  adopted  when 
paralleling  induction  frequency  changers  is  to  allow  the  in- 
coming machine  to  run  up  to  full  speed,  and  when  the  gene- 
rator is  giving  its  correct  voltage,  power  is  cut  off  from  the 
motor,  and  the  generators  paralleled  at  the  instant  the  fre- 
quency of  the  incoming  generator  falls  to  that  of  the  loaded 
machine. 

When  two  or  more  sets  are  operating  in  parallel,  the  load 
taken  by  each  will  depend  upon  the  full-load  slip  of  th? 
different  motors,  and  if  a  distribution  proportional  to  their 
relative  capacities  is  desired,  each  motor  must  have  the  same 
percentage  slip  at  full  load. 

With  slip-ring  motors  this  can  be  obtained  by  means  of  the 
external  resistance  in  <he  rotor  circuit,  but  as  this  precludes 
the  use  of  brush-lifting  and  short-circuiting  gear,  it  is  desir- 
able that  the  motors  should  be  designed  to  have  the  correct 
slip  with  the  slip-rings  short-circuited. 

With  slip-ring  motors,  the  load  can  be  distributed  as 
desired  between  the  different  sets,  but  with  squirrel-case 
motors  this  cannot  be  achieved,  as  each  set  must  carry  i 
definite  proportion  of  the  total  load,  dependent  upon  its  slip 
at  full  load. 

The  induction  frequency  changer  can  transmit  power  irr 
the  reverse  direction,  i.e.,  with  the  induction  machine  run- 
ning as  a  generator,  provided  there  are  synchronous  machines 
running  in  parallel  with  it.  having  a  capacity  large  enough 
to  supply  not  only  the  wattless  current  required  to  magnetise 
the  induction  machine,  but  also  the  wattless  component  of 
the  total  load  on  both  the  induction  and  synchronous 
machines. 

When  operating  as  a  generator,  the  induction  machine 
must  run  above  the  synchronous  speed,  and  as  in  the  case 
when  motoring,  the  slip  varies  with  the  load,  equal  slips 
above  and  below  the  synchronous  speed  corresponding  to 
equal  outputs  as  generator  and  motor  respectively. 

In  order  to  obtain  the  advantages  of  the  induction  fre- 
quency changer,  and  at  the  same  time  to  obtain  perfect 
reversibility,  two  induction  sets  may  be  used ;  one  set  hnvina 
a  low-frequency  induction  machine  coupled  to  a  high-fre- 
quency synchronous  machine,  and  the  other  a  high-frequency 
induction  machine  coupled  to  a  low-frequency  synchronous 
machine.  A  pair  of  frequency  changers  of  this  type 
has  been   installed   in  South   Wales  to  link   up  two   station? 
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generating  at  frequencies  of  40  and  50  periods.  The  stations 
were  of  a  capacity  sufficiently  large  to  make  the  adoption  of 
synchronous  sets  undesirable,  but  it  was  necessary  that  the 
frequency  changers  should  be  able  to  operate  in  the  case  of 
either  station  being  unable  to  supply  power.  One  set  con- 
sists of  a  10-pole  synchronous  machine  coupled  to  an  8-pole 
induction  machine,  and  the  other  set  of  a  10-pole  induction 
machine  coupled  to  an  8-pole  synchronous  machine.  The 
combined  output  of  the  two  sets  is  1,000  kw.,  the  k.v.a. 
output  being  limited  by  the  k.v.a.  capacity  of  the  synchronous 
machines,  owing  to  the  synchronous  generator  having  to 
supply  the  magnetising  current  of  the  induction  generator  in 
parallel  with  it,  and  also  the  wattless  component  of  the  com- 
bined output  of  the  two  machines. 

The  induction  machines  were  adjusted  by  means  of  rotor 
resistances  to  have  the  same  slip  at  equal  loads,  and  the  two 
gets  then  worked  perfectly  well  in  parallel,  automatically 
supplying  load  to  either  system  as  occasion  demanded. 

Synchronous  Frequency  Changers. 
If  a  synchronous  generator  is  running  on  no  load,  its  gene- 
rated e.m.f.  is  in  phase  with  the  terminal  e.m.f.,  but  when 
loaded,  these  two  electromotive  forces  may  no  longer  be  in 


Fig.  S. 


phase,  due  to  the  resistance  and  inductive  drop  in  the  wind- 
ings. This  displacement  is  shown  vectorially  in  fig.  1  for  a 
load  having  a  power  factor  of  100  per  cent :  — 

0  A  is  the  terminal  E.M.F..  and  as  the  load  has  a  power  factor 

of  100  per  cent.,  the  current  is  also  in  phase  with-  o  A. 
A  B  is  the  resistance  drop  in  the  windings  (in  phase  with  the 

current), 
p.  c  is  the  inductive  e.m.f.  (leading  90°  with  respect  to  the 

current), 
o  C  then  gives  the  phase  direction   of   the  generated  E.M.F.. 
leading  with  respect  to  o  A  by  the  angle  a. 
Fig.  2  shows  a  similar  diagram  for  a  load  having  a  power  factor 
•f  8i)  per  cent,  lagging. 

Similarly  in  the  case  of  a  loaded  synchronous  motor,  the  back 
e.m.f.  will  lag  with  respect  to  the  terminal  e.m.f.  by  an  angle 
which  we  will  call  ft.  We  see,  therefore,  that  when  the  frequency 
•hanger  is  loaded,  its  generator  terminal  e.m.f\  will  lag  behind  its 
no-load  position  by  an  angle  of  a  +  (/3  —  fti)f  a//  M,  where  fti  is 
the  no-load  value  of  ft,  and  fB  and  /M  are  the  respective  frequencies 
of  the  generator  and  motor. 

In  figs.  1  and  2  the  value  of  A  B  is  small  compared  with  o  A,  and 
has  therefore  'very  little  influence  on  the  angle  a.  B  c  is  approxi- 
mately proportional  to  the  armature  current,  and  therefore  where  a 
is  small  it  is  approximately  proportional  to  the  output  of  the 
machine,  if  the  voltage  remains  constant. 

In  the  case  of  a  frequency  changer  converting  from  25  to  50 
periods,  assuming  that  at  full  load  a  =  20°  and  ft  =  25°, 
if  one  set  is  operating  at  full  load  and  a  similar  set  has 
to  be  paralleled  with  it,  the  terminal  e.m.f.  of  the  incoming 
machine  will  be  65  deg.  ahead  of  that  of  the  loaded  machine 
when  the  generators  should  be  synchronised,  and  when  this 
is  done  the  sets  will  divide  the  load  equally. 
■  If  the  50-period  machines  are  synchronised  before  the  25- 
period  machines,  the  latter  will  be  34  deg.  out  of  phase  when 
they  should  be  synchronised. 

The  paralleling  of  machines  when  out  of  phase  causes  a 
heavy  momentary  rush  of  current  and  severe  mechanical 
stresses  in  the  stator  windings  and  other  parts  of  the  machines, 
the  value  of  these  stresses  increasing  with  the  amount  by 
which  the  voltages  are  out  of  phase.  If  two  similar  machines 
are  paralleled  with  their  voltages  180  deg.  out  of  phase,  the 
rush  of  current  and  mechanical  shock  will  be  the  same  as  if 
each  machine  had  been  short-circuited  across  its  terminals. 

It  is,  of  course,  desirable  to  keep  these  stresses  as  low  as 
possible,  and  it  is  therefore  an  advantage  to  synchronise  the 
high-frequency  machines  before  those  of  the  lower  frequency. 
A  still  more  satisfactory  arrangement  is  to  build  the  frequency 
changers  with  either  the  motor  or  the  generator  stators 
rotatable  through  a  small  angle,  either  by  means  of  a  hand- 
wheel  (similar  to  the  brush-rocking  gear  of  a  continuous- 
current  generator),  or  by  a  small  motor  suitably  geared  to  the 
stator.  The  stator  of  the  incoming  machine  can  then  be 
rocked  round  until  the  generator  voltages  are  in  phase,  and 
then  rocked  in  the  opposite  direction  until  the  set  takes  ths 
desired  load. 
If  two  exactly  similar  frequency  changers  are  operating  in 


parallel,  the  total  load  will  be  divided  equally  between  theni. 
and  any  change  in  the  excitation  of  one  -generator  will  only 
alter  the  power  factor  at  which  each  generator  is  operating, 
the  kilowatt  output  of  each  machine  remaining  practically 
the  same  as  before. 

In  order  to  make  one  generator  take  more  load  than  the 
other,  it  is  necessary  to  make  the  generated  e.m.f.  of  the 
former  lead  with  respect  to  the  e.m.f.  of  the  latter,  and  this 
is  accomplished  by  turning  the  stator  of  the  former  generator 
through  a  small  angle  in  a  direction  against  the  rotation,  by 
means  of  the  rocking  gear  already  referred  to.  A  division  of 
the  load  proportional  to  the  normal  output  of  the  different 
sets  generally  gives  the  highest  overall  efficiency. 

When  designing  frequency  changers  which  have  to  operate 
in  parallel,  care  should  be  taken  that  all  the  sets  have  as 
nearly  as  possible  the  same  phase  displacement  between  the 
motor  and  generator  terminal  electromotive  forces  at  full  load, 
otherwise  the  load  distribution  between  the  different  sets  will 
vary  with  different  total  loads. 

It  is  also  necessary  that  frequency  changers  which  have  to 
operate  in  parallel  should  be  so  built  that  when  the  motor 
voltages  are  in  phase  the  generator  voltages  are  also  in  phase. 
This  is  easily  achieved  if  either  the  motor  or  the  generator 
stator  be  made  rotatable  If  fixed  stators  are  adopted  the  sets 
can  be  made  exact  mechanical  duplicates,  but  to  do  this  in- 
volves considerable  difficulties.  It  is  therefore  advisable  to 
make  the  sets  approximately  similar  and  to  provide  some 
means  for  final  adjustment. 

In  order  to  ascertain  if  the  generator  voltages  of  two  fre- 
quency changers  are  in  phase  when  the  motor  voltages  are 
in  phase,  a  simple  method  is  to  run  the  motors  in  parallel, 
and  connect  terminal  a  of  one  generator  to  the  corresponding 
terminal  a,  of  the  other  generator.  Both  generators  are  then 
excited  to  give  exactly  equal  voltages,  and  the  voltage 
measured  between  terminals  b  and  b,,  or  c  and  c„  will  indicate 
the  amount  by  which  the  generators  are  out  of  phase.  Thes^ 
voltages  can  be  plotted  graphically  to  obtain  the  angle  through 
which  one  generator  stator  should  be  rotated  to  bring  the 
voltage  exactly  into  phase. 

An  alternative  method  is  to  run  the  two  sets  with  both 
the  motors  and  generators  in  parallel,  an  ammeter  being  con 
nected  in  one  phase  of  the  generators.  Both  generators  are 
then  excited  with  approximately  normal  field  current,  the 
excitation  of  one  being  then  adjusted  so  that  the  alternating 
current  flowing  between  the  two  generators  is  a  minimum.  If 
the  generated  voltages  are  exactly  in  phase,  this  minimum  will 
be  zero. 

The  starting  of  synchronous  frequency  changers  can  be 
effected  either  by  means  of  a  mechanically-coupled  starting 
motor  or  by  making  the  synchronous  motor  (or  if  desired  the 
generator)  self-starting  and   self-synchronising. 

If  a  separate  starting  motor  is  adopted  it  is  usually  of  the 
induction  type,  and  may  have  either  a  squirrel-cage  or  a  slip- 
ring  rotor,  the  latter  being  desirable  for  large  units  owing  to 
the  smaller  momentary  starting  current  required.  The  start 
ing  motor  is  usually  built  with  one  pair  of  poles  less  than 
the  synchronous  motor,  and  the  rotor  resistance  is  adjusted 
so  that  the  set  runs  slightly  above  synchronous  speed  when 


Fig 


Fig.  4. 


the  synchronous  motor  is  excited  to  give  normal  voltage ;  the 
speed'  is  finally  adjusted  to  the  correct  value  by  exciting  the 
generator. 

If  the  separate  starting  motor  be  dispensed  with,  and  the 
synchronous  motor  be  made  self-starting,  the  starting  current 
will  be  increased,  but  as  the  machine  is  self-synchronising  this 
operation  is  considerably  simplified.  During  the  starting 
period  the  synchronous  motor  operates  as  an  induction  motor, 
the  field  system  being  usually  fitted  with  a  number  of  copper 
or  brass  bars  embedded  in  the  pole  faces,  the  bars  being  short- 
circuited  at  each  end  by  metal  rings,  forming  a  complete 
squirrel  cage.  If  solid  steel  poles  are  used,  this  squirrel  cage 
may  be  dispensed  with,  the  currents  induced  in  the  pole,  faces 
giving  sufficient  torque  to  run  the  machine  up  to  speed. 

Starting  is  effected  by  means  of  an  auto-transformer,  a 
voltage  of  30  to  50  per  cent,  of  the  normal  being  usually 
sufficient  to  give  satisfactory  starting;  the  initial  line  current 
at  starting  is  about  75  to  150  per  cent,  of  full-load  current. 
The  slip-rings  of  the  motor  should  be  short-circuited  thronga 
a  resistance  during  the  starting  period,  in  order  to  prevent 
a  high  voltage  being  induced  in  the  field  coils.-  When  full 
speed  is  reached,  the  field  is  excited  and  the  machine  pu'ls 
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into  step,  the  starting  switch  being  then  thrown  over  to  th  : 
full-voltage   position. 

When  the  motors  of  two  identical  synchronous  frequency 
changers  are  running  in  parallel,  the  generator  voltages  will 
not  necessarily  be  in  synchronism,  even  assuming  both  sets 
to  be  running  light. 

We  will  consider  the  case  of  two  identical  frequency 
changers  A  and  B  converting  from  50  to  25  periods,  the 
motors  having  8  poles  and  the  generators  4  poles.  A  is 
running  on  no  load,  and  it  is  required  to  connect  B  in  parallel 
■with  A  on  both  the  50-period  and  25-period  ends. 

Fig.  3  shows  diagrammatically  the  positions  of  the  poles  on 
the  motor  and  generator,  the  radial  lines  inside  the  circle 
representing  the  centres  of  the  motor  poles  and  the  radial 
lines  outside  the  circle  representing  the  centres  of  the  gene- 
rator poles. 

When  the  two  motors  are  in  synchronism,  the  N  pole  1 
oi  motor  B  can  occupy  four  positions  with  respect  to  the 
N  pole  1  of  motor  A,  viz.,  positions  1,  3,  5,  and  7,  but  in 
only  two  of  these  positions,  1  and  5,  will  a  N  pole  of  generator 
B  occupy  the  same  relative  position  as  a  N  pole  of  generator 
A.  That  is  to  say,  with  the  motor  pole  1  in  positions  1  and  5, 
the  generator  voltages  will  be  in  phase,  but  with  positions 
3  and  7  the  generator  voltages  will  be  180  deg.  out  of  phase. 
It  is  therefore  seen  that  with  the  ratio  of  frequency  conver- 
sion under  consideration  (2  :  1)  the  probability  of  obtaining 
synchronism  between  the  generator;  when  the  motors  are  in 
phase  is  1  to  2. 

If  it  is  found  that  the  generator  voltages  are  180  deg.  out 
•of  phase  when  the  motors  are  in  synchronism,  this  can  be 
corrected  by  reversing  the  excitation  of  one  generator.  f 
the  excitation  of  one  motor  be  reversed,  it  will  be  impossible 
to  synchronise  the  generators,  as  their  voltages  will  be  90  deg. 
or  270  deg.  out  of  phase. 

If  the  25-period  machines  are  synchronised  first,  it  will  be 
seen  that  the  50-period  machine  voltages  must  be  in  phase 
every  time. 

If  we  consider  the  case  of  some  other  ratio  of  frequency 
transformation,  say,  25  to  60  periods,  the  probability  of  obtain- 
ing correct  synchronism  of  both  motors  and  generators  is 
considerably  reduced.  With  this  case  the  minimum  numbers 
of  poles  on  the  motor  and  generator  are  10  and  24.  and  fig.  4 
shows  the  relative  position  of  the  centre  lines  of  the  poles  of 
the  two  machines.  When  the  motors  are  in  phase,  pole  1 
oi  motor  B  can  occupy  positions  1,  3,  5,  7,  or  9  with  respect 
to  pole  1  of  motor  A,  but  only  in  the  case  of  position  1  will 
the  generator  voltages  be  in  phase.  We  thus  obtain  one 
•chance  in  five  of  obtaining  correct  synchronism  of  the  gene- 
rators. 

If  the  60-period  machines  be  paralleled  first,  the  chance  of 
obtaining  correct  synchronism  is  1  in  12,  which  may  be  in- 
creased to  1  in  6  if  the  25-period  machines  are  fitted  with  a 
Celd-reversing   switch. 

It  will  be  found  that  the  chance  of  obtaining  correct  syn- 
chronism is  always  greater  if  the  low-frequency  machines 
*ie  synchronised  before  the  high-frequency  machines,  but, 
as  already  pointed  out,  when  a  set  has  to  be  paralleled  with 
one  already  on  load  it  is  an  advantage  to  synchronise  the 
high-frequency  machines  first,  in  order  to  reduce  the 
angle  by  which  the  loaded  and  unloaded  machines  are  out 
of  phase,  so  reducing  the  rush  of  current  at  the  moment  of 
•witching  in. 

In  order  to  obtain  correct  synchronism  of  both  motors  and 
generators,  one  of  two  methods  may  be  adopted  : — 

(1)  Where  the  motors  and  generators  are  synchronised 
simultaneously. 

(3)  Where  the  motors  and  generators  are  synchronised 
separately. 

(1)  Thia  method  is  usually  only  possible  when  a  separate 
starting  motor  is  used,  because  a  self-starting  synchronous 
motor  will  usually  pull  into  step  without  field  excitation,  and 
therefore  there  is  no  control  over  the  instant  at  which  it  will 
pull  into  synchronism. 

The  most  satisfactory  arrangement  is  to  have  a  synchro- 
scope fitted  with  two  pointers,  one  controlled  by  the  high- 
frequency  and  the  other  by  the  low-frequency  machine.  As 
the  machines  approach  synchronism,  the  two  pointers  will 
rotate  at  different  speeds  proportional  to  the  respective  slips 
of  the  incoming  machines  controlling  them,  and  the  motors 
should  be  paralleled  when  the  two  pointers  simultaneously 
indicate  synchronism. 

(2)  The  motor  is  first  paralleled  and  the  synchroscope  con- 
nected to  the  generator;  the  pointer  of  the  synchroscope  will, 
of  course,  remain  stationary  at  a  position  on  the  dial  indi- 
cating the  phase  difference  between  the  bus-bar  and  the  gene- 
rator voltages.  The  motor  excitation  is  then  reversed,  so 
causing  the  motor  to  "  slip  a  pole,"  when  the  synchroscope 
pointer  immediately  takes  up  a  new  position.  This  operation 
of  reversing  the  motor  field  current  is  repeated  until  the 
synchroscope  indicates  synchronism,  when  the  generator  can 
be  switched  on  to  the  bus-bars. 

If  the  motor  is  of  the  self-starting  type,  it  is  advisable  to 
perform  this  operation  of  pole-slipping  when  the  motor  is 
running  at  the  reduced  starting  voltage,  as  this  causes  a 
smaller  kick  in  the  line  current,  and  less  shock  to  the  moto:\ 

It  is  important  to  note  that  when  synchronising  the  gene- 
rators in  the  way  just  described,  the  position  taken  up  by 
the  synchroscope  pointer  will  vary  with  the  output  of  the 
loaded  machine,  due  to  the  angular  displacement  (due  to  th? 
load)   between  the  motor  and    generator   bus-bar   voltages  as 


pieviously  explained.  This  can  be  taken  care  of  by  fitting  the 
synchroscope  with  a  zero  mark,  which  can  be  moved  over  -i 
scale  graduated  in  kilowatts  output  of  the  running  machine. 
Before  synchronising  the  incoming  machine,  the  zero  mark 
is  moved  to  the  mark  on  the  scale  corresponding  to  the  output 
of  the  loaded  machine,  and  when  the  pointer  is  opposite  the 
zero  mark  the  incoming  machine  is  in  the  correct  phase  for 
paralleling. 

In  the  case  of  a  frequency  changer,  where  neither  machine 
has  a  rotatable  stator.  if  it  is  impossible  to  synchronise  the 
generator  correctly,  due  to  Faulty  machining,  &c,  the  amount 
by  which  the  voltages  axe  out  of  phase  may  be  reduced  by 
changing  the  connections  between  the  stator  terminals  and 
the  bus-bars. 

Considering  the  case  of  a  10-pole  three-phase  motor  driving 
a  24-pole  three-phase  generator,  with  the  maximum  possible 
error  in  machining  or  winding,  it  is  possible  to  obtain  an 
out-of-phase  angle  between  the  generator  and  bus-bar  vo't- 
ages  which  will  not  be  greater  than  6  deg. 

Comparison  between  Induction  *nd  Synchronous  Sets. 

From  the  point  of  view  of  cost,  efficiency,  overload  capacity, 
reliability,  maintenance,  and  floor  space,  both  types  are  prac- 
tically on  an  equality  (assuming  the  same  synchronous  speed 
with  each  type).  The  type  to  be  adopted  must,  therefore,  be 
determined  by  the  other  characteristics  of  the  machines. 
The.  difficulty  and  trouble-  experienced  in  connection  with  the 
operation  of  synchronous  frequency  changers  are  not  as  real 
in  practice  as  one  would  at  first  expect.  If  either  the  motors 
or  the  generators  are  fitted  with  lotatable  stators,  the  syn- 
chronising and  load  distribution  is  as  simple,  or  even  simpler, 
than  with  induction  frequency  changers.  If  the  machines 
have  non-rotatable  stators,  the  difficulty  of  synchronising 
depends  to  a  great  extent  on  the  ratio  of  frequency  conversion. 

In  any  case,  the  operation  of  "  slipping  poles  "  by  reversing 
the  motor  excitation  is  easily  carried  out.  and  will  quickly 
bring  the  generators  into  the  correct  phase  relation  fcr 
paralleling. 

Taking  all  the  points  into  consideration,  the  advantages  of 
the  synchronous  frequency  changer  are  sufficient  to  justify  it-* 
adoption  in  the  majority  of  cases. 


Mr.  Partridge,  in  opening  the  discussion,  said  the  subject 
was  of  great  importance  in  connection  with  the  linking-up 
proposals.  He  was  sorry  the  author  had  not  referred  to  phase 
changers,  and  went  on  to  suggest  the  use  of  automatic  regu- 
lating transformers  instead  of  rotating  the  stators.  All  his 
company's  motor-generators  were  now  switched  in  through 
water  resistances,  and  he  thought  it  would  be  dangerous  t« 
switch-in  as  suggested  by  the  author.  It  was  not  easy  to 
move  a  large  stator,  but  it  might  be  possible  to  use  some 
form  of  magnetic  clutch  between  the  two  sets.  He  could  not 
tell  whether  the  author  really  advocated  induction  or  syn- 
chronous frequency  changers;  personally,  he  thought  the  in- 
duction type  would  be  simpler  to  work,  and  it  was  a  most 
important  feature.  There  was  !ess  danger  of  the  induction 
type  falling  out  of  step,  and  it  was  mechanically  stronger. 
For  the  last  six  years  he  had  been  using  a  1,500-kw.  machine, 
running  at  365  is. p.m.,  consisting  of  a  three-phase  induction 
motor  with  8  poles  coupled  to  a  single-phase  28-pole  syn- 
chronous motor;  damper  windings  were  provided,  and  the 
overall  efficiency  was  86  per  cent. ;  the  machine  had  been 
satisfactory,  and  fulfilled  all  its  guarantees.  Either  side  was 
used  to  generate  current,  and  it  was  synchronised  by  run- 
ning up  on  the  induction  motor;  normally  it  supplied  single- 
phase  current;  a  voltage  regulator  was  fitted,  and  kept  all 
the  single-phase  voltage  steady. 

Mr.  J.  S.  Highfield  said  it  was  surprising  that  frequence 
had  never  been  standardised;  in  quite  a  small  area  he  knew 
of  half  a  dozen  different  frequencies.  The  problem  was  not 
so  simple,  for,  as  a  rule,  it  was  desirable  that  the  link  be- 
tween two  undertakings  should  allow  reciprocal  supplies  to 
be  given,  so  that  a  station  could  be  shut  down  if  desired.  He 
thought  that  linking-up  was  a  temporary  expedient,  but  a 
very  important  one,  and  doubted  whether  the  induction 
machine  would  be  satisfactory,  as  probably  two  synchronous 
sets  would  be  required.  It  was  questionable  whether  it  would 
be  possible  to  work  a  number  of  frequency  changers  at  dif- 
ferent stations,  all  tied  together,  and  the  probable  solution 
was  to    do  away  wdth  the  odd  frequencies. 

The  Author,  in  his  reply,  referred  to  the  design  of  phase 
changers,  pointing  out  that  some  rotating  machine  was  essen 
tial  in  the  apparatus.  Stators  which  could  be  rotated  were 
quite  satisfactory  in  frequency  changers,  and  in  some  cases 
a  small  motor  was  installed  to  turn  them.  He  believed  that 
a  machine  had  been  built  in  which  the  stator  was  arranged 
to  rotate  continuously  in  case  the  load  exceeded  the  safe 
limit.  He  thought  there  was  no  need  for  an  electromaenetic 
coupling.  The  frequency  changer  must  be  big  enough  to 
take  care  of  rapid  variations  of  load  without  losing  step.  The 
solution  of  all  difficulties  in  paralleling  was  to  use  a  rotatable 
stator;  the  difficult  thing  to  decide  was  how  big  a  frequency 
changer  should  be. 


Prices  Advanced. — Owing  to  the  continually  increasing 

cost  of  raw  materials,  the  Herbert  Frood  Co.,  Ltd.,  of  Chapel- 
en-le-Frith,  has  advanced  the  prices  of  Ferodo  fabrics  15  per  cent. 


222 


THE     ELECTRICAL     REVIEW.    [Vol.  80.    No.  2,048,  February  23,  1917 


IMPROVED     METHODS     OF     POWER 
MEASUREMENT. 


[Communicated.] 


{Concluded  from  page  19'2.) 
Afart  from  the  more  important  consumers  thus  provided  for, 
there  still  remains  the  medium  and  small  consumer,  who 
may  possibly  require  both  lighting  and  power;  the  consumer 
situated  in  remote  districts ;  and  the  consumer  who  may 
suddenly  wish  to  increase  his  demand  considerably  for  a 
short  period.  To  these  classes  the  schemes  already  described 
do  not  apply  very  satisfactorily. 

What  is  required  is  a  meter  permitting  the  supply  of  power 
up  to  a  certain  predetermined  amount  without  registration. 
and  for  demands  or  peaks  above  this  amount  registration  of 


'  Fig.  8— Differential  Meter— Load  Curve. 


the  excess  units.  Fig.  8  shows  a  simple  load  curve.  The 
horizontal  line  a  b  shows  the  maximum  rate  at  which  energy 
may  be  consumed,  and  which  in  this  case  is  1,000  watts. 
Whilst  the  demand  does  not  exceed  this  line,  registration 
must  not  occur,  whilst  when  "peaks"  such  as  x  y  z  occur, 
the  units,  as  shown   by  the  shaded  area,   must   be  recorded 


Fig.  9. — Diagram  of  Westinghouse  Differential  Meter 
Gear,  as  Applied  to  Induction  Watt-hour  Meter. 

by  the  meter.     With  such  an  instrument  it  is  at  once  seen 
that  :— 

1.  Supply  is  unrestricted. 

2.  Peak  periods  are  penalised,  and  therefore  discouraged,  a 
heavy  charge  being  made  for  units  registered 

3.  A  fixed  revenue  per  month,  quarter,  &c,  as  the  casj 
may  be,  is  assured,  and  the  excess  units  need  only  be  read 
and  charged,  say,  twice  a  year,  making  this  scheme  particu- 
larly suitable  for  remote  consumers. 

As  the    name    "  differential "    implies,    the    registration    is 


the  difference  between  the  maximum  allowable  load  and 
that  demanded  in  excess. 

Several  ingenious  devices  have  been  evolved,  usually  costly 
in  construction,  and  not  entirely  satisfactory  in  principle ; 
these  are  known  under  various  names,  such  as :  Differential 
meter;  subtraction  meter;  excess  meter;   peak  meter,  &c. 

Obviously,  a  retarding  torque  must  be  applied  to  the  meter 
movement  equal  to  the  torque  developed  by  the  meter  at  the 
maximum  allowable  load  without  registration.  This  has  been 
attained  in  a  variety  of  ways,  as  follows:  — 

1.  Shaded  Pole  Magnei. — A  small  electromagnet  provided 
with  a  shaded  pole  and  excited  from  the  voltage,  acts  on  the 
disk  so  as  to  oppose  rotation  in  the  normal  direction.  A. 
ratchet  and  pawl  prevent  backward  rotation,  and  until  the 
torque  of  the  meter  can  overcome  that  of  the  shaded-pob 
magnet,  rotation  does  not  occur.  This  suffers  from  the  defect 
that  the  retarding  torque  of  the  shaded-pole  magnet  varies 
as  the  square  of  the  voltage,  and  a  10  per  cent,  error  is  pos- 
sible with  only  a  5  per  cent,   variation  of  voltage. 

2.  Demagnetisation  of  Driving  Fluxes. — A 
small  transformer  is  connected  with  the  primary 
winding  across  the  voltage.  The  secondary  wind- 
ing is  of  low  voltage  and  greater  current,  an  1 
this  current  is  passed  through  an  additional  coil 
on  the  ordinary  series  winding,  so  arranged  as 
tii  oppose  the  magnetising  effort  of  the  series  coil 
in  the  meter.  When  the  load  is  sufficiently  great 
the  ordinary  series  winding  overcomes  the  de 
magnetising  winding,  and  the  meter  begins  t. 
register.  Assuming  the  voltage  to  be  constan:. 
the  demagnetising  effect  is  constant,  and  by  suit- 
ably arranging  the.  number  of  turns,  can  be  mad' 
such  as  to  permit  of  a  certain  load  before  regis- 
tration occurs.  However,  as  the  voltage  is  never 
constant,  and  as  the  variation  may  be  as  great 
as  5  per  cent.,  the  error  introduced  will  be  in 
proportion  to  the  variation  of  voltage.  This 
principle  is  applied  in  various  ways,  but  is 
always  subject  to  the  above  defect. 

3.  Differential  Gears. — Two  dials  are  utilised, 
one  being  engaged  with  the  meter  and  the  other 
with  a  constant-speed  device,  operated  from  either 
a  mechanical  hand-wound  clock  mechanism  or 
a  small   Ferraris  motor,   the   latter  avoiding   the 

periodical  visits  necessary  in  the  case  of  hand-wound  instru- 
ments. 

The  two  dials  are  connected  together  by  a  differential  gear- 
ing, and  when  the  speed  of  the  gear  wheels  driven  from  the 
meter  movement  exceeds  the  speed  of  those  driven  by  the 
constant-speed  device,  registration  of  the  excess  units  occurs. 


Fig.  10. — Differential  Gear  Applied  to   Watt-hour  Mbter. 

Suitable  means  are  adopted  to  prevent  negative  registratioB 
when  the  speed  of  the  meter  dial  train  is  less  than  that  of 
the  constant-speed  dial  train.  There  are  many  disadvantages 
to  this  method,  for  it  necessitates  delicate  and  expensive 
mechanism,  periodical  visits  in  the  case  of  hand-wound  instru- 
ments, and  in  the  case  of  the  Ferraris  motor  the  constant- 
speed  dial  must  be  driven  by  some  kind  of  clock  escapement 
to  ensure  this  constant  speed,  for  otherwise  it  will  vary  as 
the  frequency. 

The   foregoing    are    probably   the    most  satisfactorily   deve- 
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loped  instruments  up  to  now,  but  they  all  fail  in  that  they 
require  special  design.  Further,  the  elaborate  mechanism 
makes  them  expensive,  while  with  only  a  limited  range  of 
adjustment,  onoe  calibrated,  very  little  alteration,  if  any  at 
all,  is  possible. 

The  British  Westinghouse  differential  device  not  only  has 
the  advantage  of  being  absolutely  independent  of  the  condi 
tions  of  supply  (voltage,  frequency,  wave  form,  &c),  but  has 
also  that  of  great  simplicity,  permitting  it  to  be  fitted  to 
standard  designs;  it  is,  therefore,  a  decided  advance  on  its 
predecessors. 

The  retarding  torque  is  obtained  by  means  of  a  weight  at 
a  fixed  radius  from  the  centre  of  the  spindle.  The  meter 
movement  operates  against  this  torque  continuously,  and 
when  sufficient  current  is  passing,  registration  occurs.  Pig6 
■9  and  10  are  diagrammatic  sketches  of  the  gear  as  applied 
to  an  induction  watt-hour  meter.  The  weight  p  is  carried  on 
a  bell-crank  lever  l2ol,,  pivoted  at  o. 

A  grooved  pulley  c  is  loose  on  the  shaft,  being  held  in 
position  by  means  of  the  spring  m,  pressing  it  against  the 
disk  a,  which  is  rigidly  attached  to  the  shaft.  A  silken  cord 
connects  the  lower  end  Li  of  the  bell-crank  to  the  grooved 
pulley  c.  The  fixed  disk  a  carries  an  oscillating  collar  ff 
(fig.  10),  pivoted  at  ff,  this  collar  in  its  turn  carrying  pins 
i„  bj.  These  pins  engage  with  the  vertical  pin  p  on  the 
grooved  pulley. 

When  the  torque  of-  the  meter  is  sufficiently  big  to  over- 
come that  due  to  the  weight  p,  the  movement  rotates,  wind- 
ing up  this  weight  by  means  of  the  grooved  pulley  c.  As 
rotation  continues,  one  side  of  the  oscillating  collar  rides  on 
the  fixed  spring  s  I.  This  spring  s  I  is  so  arranged  as  to  tilt 
gradually  the  oscillating  collar  until  finally  the  engaging  pin 
p  on  the  pulley  is  released  from  the  pin  bx  on  the  collar. 
The  weight  P  is  then  released,  and  in  falling  turns  the 
.grooved  pulley  a  half  revolution   in  the  opposite  direction  to 


Pig.  11. 


-Differential  Mechanism  applied  to  Westinghouse 
Type  N  Single-phase  Meter. 


rotation,  when  re-engagement  between  the  pin  p  a_d  the  pin 
bt  occurs,  for  pin  b,  is  then  at  its  highest  position.  Rotation 
continuing,  the  side  of  the  collar  with  pin  6t  gradually  rides 
upon  spring  s  I  until  the  grooved  pulley  is  released  again,  the 
weight  falls,  and  pins  6,  and  p  re-engage. 

The  weight  is  so  arranged  that  when  it  has  fallen  to  its 
lowest  position  it  is  still  exerting  the  same  retarding  torque 
as  when  in  its  top  position.  This  is  obtained  by  suitably  pro- 
portioning the  arms  of  the  bell-crank  lever  to  overcome  the 
slight  angular  error  of  the  falling  weight.  Further,  for  the 
short  time  the  weight  P  is  falling,  the  meter  would  tend  to 
accelerate,  but  this  time  is  extremely  short,  and  is  off-set 
by  the  shock  in  a  negative  direction  when  re-engagement 
occurs. 

Without  further  discussion  of  possible  errors,  it  is  enough 
to  say  that  the  instrument  may  be  calibrated  extremely 
accurately. 

Fig.  11  shows  a  view  of  the  mechanism  as  applied 
to  a  type  n  single-phase  meter,  and  the  extreme  simplicity 
of  construction  is  at  once  seen.  This  simplicity  has  the  addi- 
tional advantage  that  very  little  trouble  is  likely  to  be  experi- 
enced, while  if  trouble  has  developed  it  can  easily  be  rectified 

Further,  by  altering  the  position  of  the  weight  P,  the  retard- 
ing torque  is  altered  and  a  very  wide  range  is  permissible. 

A  scale  whereby  the  distance  from  centre  o  is  equivalent 
to  a  maximum  permissible  load  is  easily  obtainable,  and  altera- 
tions can  be  carried  out  on  site  with  perfectly  accurate 
results.  For  example,  if  the  distance  of  the  weight  from 
centre  O  is  two  centimetres,  and  the  maximum  permissible 
load  without  registration  is  1,000  watts  (10  amp.  at  100  volts), 


moving  the  weight  to  a  distance  of  four  cm.  would  increase 
the  limit  to  2,000  watts. 

The  weight  is  so  arranged  as  to  permit  of  easy  and  quick 
readjustment,  and,  as  the  arm  ol,  is  approximately  five  cm. 
long,  a  very  wide  range  is  possible. 

"Very  little  additional  friction  is  introduced,  and  in  any  cast* 
it  is  amply  compensated  for.  This  device  practically  fulfils 
all  the  conditions  specified  previously,  and  enumerating  the 
various  advantages  we  have  :  — 

1.  No  interference  with  supply. 

2.  Peak  periods  penalised. 

3.  Frequent  periodic  visits  unnecessary,  readings  every  six 
months  being  amply  suitable  for  remote  customers. 

4.  Definite  revenue  each  month  based  on  maximum  allow- 
able load. 

5.  Retarding  torque  absolutely  constant,  independent  of 
voltage,  frequency,  wave  form,  &c. 

6.  Wide  range  of  adjustment  possible,  easily  and  quickly 
carried  out  on  site  if  necessary. 

7.  No  elaborate  mechanism,  therefore  friction  a  minimum; 
low  cost  makes  it  suitable  for  the  medium  and  small  con- 
sumer. 

8.  Accurate  calibration. 

9.  No  auxiliary  shunt   circuits,  contacts,   ic. 

This  device,  as  developed  by  the  British  Westinghouse  Co., 
is  a  very  satisfactory  appliance,  and  will  enable  supply  com- 
panies to  deal  suitably  with  the  medium  and  small  consumer. 


THE     GREAT     NEED     OF     PROMOTING 
RESEARCH     IN     AMERICA. 


In  the  New  Year  issue  of  the  Electrical  World,  Dr.  W.  R.  Whitnbt, 
director  of  the  Research  Laboratory,  General  Electric  Co.,  had  a 
special  article  on  this  subject.  In  a  rapid  review  of  the  history  of 
the  American  nation,  he  indicated  how  the  resources  of  the  country 
had  been  successively  drawn  upon  with  feverish  haste  and  little 
thought  for  the  future,  and  proceeded  to  rebuke  his  fellow- 
countrymen  for  their  devotion  to  mere  commercialism  without 
regard  to  the  higher  aims  of  civilisation. 

The  special  significance  of  his  remarks  lies  in  the  fact  that  he  is 
at  the  head  of  the  great  laboratory  from  which  some  of  the  most 
striking  and  important  discoveries  have  emanated  during  recent 
years  in  connection  with  industrial  research  ;  yet  he  lays  stress  on 
the  necessity  of  research  in  pure  science,  which  has  hitherto 
received  but  little  attention  in  the  United  States.  We  reproduce 
the  bulk  of  the  article  below  : — 

Coincident  with  our  history,  other  countries,  somewhat  differing 
from  our  own,  have  been  increasing  the  world's  store  of  knowledge 
by  a  certain  system.  It  is  by  utilising  this  store  that  we  haw 
made  most  of  our  advances.  From  it  we  have  made  our  engines, 
healed  our  wounds  and  cured  our  sick,  talked  through  wires,  and 
heard  through  infinite  space.  We  inventors  and  engineers,  using, 
generally,  the  scientific  products  of  foreign  lands,  have  turned 
knowledge  into  utility.  But  we  have  taken  no  time  to  contribute 
to  the  world's  needed  supply  of  new  facts.  We  owe  a  debt  we  hope 
our  descendants  will  pay.     We  might  as  well  defy  them  to  pay  it. 

Compared  with  other  countries,  we  have  been  exceedingly  short- 
sighted. We  are  much  more  active  as  users  than  as  producers  of 
knowledge.  We  make  no  provision  for  repairing  the  rapid  exhaustion 
of  our  soils,  replacing  our  disappearing  coal  and  oil,  or  providing 
the  new  knowledge  on  which  future  life  or  happiness  must  be 
based.  Inventors  and  engineers  are  being  rapidly  grown,  but 
searchers  to  unearth  the  knowledge  on  which  engineering  is  based 
are  not  being  produced.  Other  countries  have  provided  for  the 
education,  support,  and  encouragement  of  men  who  practically 
devoted  their  lives  to  pure  or  scientific  research.  Their  investiga- 
tions seemed  more  or  less  academic.  These  were  careful  physical 
analyses  of  natural  phenomena  which,  at  the  time,  had  no  visible 
utilitarian  value.  It  is  not  surprising  to  find  that  most  of  the 
foundations  of  engineering  have  come  to  us  through  professors  of 
science  in  European  universities  or  institutions. 

As  we  review  the  history  of  scores  of  such  cases,  it  is  evident 
that  most  foreign  universities  have  held  teaching  to  be  secondary 
to  research,  and  have,  for  several  decades,  at  least,  employed  and 
given  great  facilities  to  men  who  made  experiments  their  life  work 
and  taught  science  for  the  purpose  of  preparing  similar  investi- 
gators. It  is  we  Americans  who  have  prostituted  teaching  for  the 
use  of  the  industries. 

In  a  volume  on  German  culture,  edited  by  a  group  of  English 
writers,  there  are  comparative  lists  of  great  contributors  to  engi- 
neering science.  There  are  listed  12  leaders  in  chemistry  and  12 
in  physics  from  England,  France,  Germany,  and  the  rest  of  the 
world,  making  96  in  all.  They  were  the  producers  of  new  soienoa 
in  the  nineteenth  century.  Of  these  96,  only  5  were  from  the 
United  States  ;  48  mathematicians  are  also  compared,  and  no 
American  is  among  them. 

Another  and  different  criterion  occurs  in  the  recipients  of  the 
Nobel  Prizes.  These  are  annually  awarded,  without  regard  to 
country,  to  the  individual  who  is  most  deserving  in  the  particular 
fields    of   physics,  chemistry,  physiology  or  medicine,   literature. 
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and  peace.  Here,  again,  we  do  not  shine  very  brightly.  In  physi- 
ology or  medicine,  among  the  IS  awards  down  to  1  HI 4,  America 
had  received  one.  Also  in  physics,  the  United  States  had  received 
one  out  of  13,  and  in  chemistry  none.  That  is.  in  new  and  con- 
structive scientific  work  of  this  kind  during  these  recent  years, 
America  had  been  recognised  only  twice  out  of  39  chances. 

While  we  may  be  doing  our  share  in  the  applications  of  science, 
we  have  failed  in  laying  foundations.  Until  we  can  learn  to  do 
still  better,  let  us  follow  the  example  of  the  German  Universities 
or  of  the  British  Institutions.  There  the  teaching  of  science  is 
not  confined  to  the  preparation  of  men  to  earn  a  living  as  engineers. 
In  practically  every  one  of  scores  of  Universities,  particularly  in 
Germany,  there  are  professors  whose  main  object  seems  to  be  to 
advance  knowledge,  to  discover  new  facts,  and  to  teach  by  precept 
the  acquirement,  instead  of  the  storage  of  information.  They 
work  with  their  own  hands.  The  very  great  valueof  these  professors 
is  seldom  realised,  and  so  I  want  to  call  to  mind  a  few  of  them. 
The  point  I  wish  to  make  is  that  apparently  most  of  our  advances 
may  be  traced  back  to  one  of  these  professors,  who.  trained  to  be  an 
observer,  matured  in  a  laboratory  supported  by  the  State,  has  had 
time  and  facilities  to  follow  the  lead  of  some  natural  observation. 

Consider  electric  lighting,  for  example.  The  earliest  impetus 
was  given  to  it  by  experiments  using  the  cells  of  Grove  and 
Bunsen.  They  were  famous  for  their  research  and  teaching  as  well. 
One  was  a  professor  in  England,  the  other  in  Germany.  The 
publications  on  these  batteries  at  the  time  show  the  men  to  have 
made  careful  and  interested  studies  of  novel  phenomena.  Of 
course,  they  had  no  thought  of  electric  lights,  and  even  when 
these  were  produced  by  battery  currents,  much  as  in  pocket  lamps 
to-day,  there  was  no  commercial  development  until  the  current- 
generating  machines  were  produced.  But  even  with  the  cells  ot 
Grove,  Sir  Humphry  Davy  produced  the  first  electric  arc  between 
carbon  electrodes.  Davy  was  for  many  years  the  chief  chemist  and 
lecturer  of  the  Royal  Institution.  If  we  go  back  of  Grove  or 
Bunsen,  we  come  to  the  professors  of  Boulogna  and  Pavia,  who 
made  the  first  researches  on  current  generation.  Galvani  investi- 
gated the  frog's  legs  and  Volta  the  metal  pile.  They  published 
their  observations.  Fundamental  observations  and  the  necessary 
experiments  are  always  more  certain  to  be  performed  by  such 
trained  observers  than  by  others.  Faraday,  the  life-long 
investigator  of  the  Royal  Institution,  had  disclosed  the  prin- 
ciples of  the  generation  of  electric  current  by  using  permanent 
magnets,  and  further  research  then  became  rapid.  Appa- 
rently Prof.  Wheatstone  made  the  first  machine  for  producing- 
current  by  mechanical  means  without  permanent  magnets, 
though  Siemens  presented  his  paper  to  the  Royal  Society 
first,  and  both  were  read  before  the  Society  the  same 
evening-.  In  either  case  the  product  came  from  the  kind  of  mind 
and  the  type  of  study  which  I  am  showing  contributes  to  our 
knowledge.  The  contributions  of  pure  research  are  seldom  in 
response  to  recognised  needs,  but  the  needs  themselves  are  deve- 
loped or  disclosed  through  the  research. 

The  more  recent  history  of  lighting  is  filled  with  the  studies  of 
engineers  and  students,  and  greatest  of  these  is  Edison,  but  even 
here  one  cannot  help  noting  the  radical  or  unexpected  steps  whose 
foundations  are  laid  in  the  professor's  laboratory.  An  entirely  new- 
type  of  electric  illuminant  was  disclosed  by  Prof.  Nernst  by  his 
studies  of  oxide  conduction.  Dr.  Welsbach.  in  rare  oxide  investi- 
gations, not  only  found  the  gas  mantle,  but  produced  the  osmium 
incandescent  lamp  as  well.  Von  Bolton,  student  of  Ostwald,  and 
highly  trained  in  experiments,  worked  out  tantalum  and  produced 
a  new  lamp,  and  even  the  recent  tungsten  gas  lamps  depend  on 
the  purely  scientific  researches  of  the  able  English  professors 
Rayleigh  aud  Ramsay—  for  the  argon  used  in  them. 

Readers  of  Popular  Mechanics  some  time  ago  selected  by  vote 
the  seven  wonders  of  the  modern  world.  The  highest  votes  were 
received  by  wireless,  the  telephone,  aeroplane,  radium,  antiseptics, 
antitoxins,  spectrum  analysis,  and  X-rays.  How  were  these 
originated  .'  All  of  them  were  produced  by  the  identical  formula. 
In  the  first  place,  they  were  not  the  result  of  a  direct  attempt  to 
accomplish  what  was  really  attained.  The  end  was  not  visible 
when  the  foundations  were  laid.  The  real  work  was  done  by 
thoroughly  well-trained  observers — not  by  laymen.  They  were 
professors  in  every  case.  They  followed  up  a  lead  opened  by  an 
observation  which  was  too  insignificant  to  attract  the  attention  of 
less  trained  men. 

It  would  be  impracticable  to  give  the  histories  of  these  so-called 
wonders.  Anyone  who  reads  may  learn  how  Prof.  Helmholtz,  an 
expert  German  investigator,  was  the  instigator  of  the  work  of 
Hertz,  which  in  turn  was  based  on  the  principle  of  Maxwell  that 
variation  in  electric  displacement  is  electric  current.  This.  Maxwell 
had  derived  from  work  on  Faraday's  researches.  And  thus,  in  the 
foundations  of  the  single  wonder  of  wireless,  we  find  the 
co-operating  efforts  of  at  least  four  experimenting  professors  of 
science.  They  were  all  working  for  the  public,  and  supported  by  a 
university  or  public  institution. 

Radium  aud  X-rays  are  of  such  recent  disclosure,  that  it  is 
hardly  necessary  to  recall  that  the  work  was  done  by  English, 
German,  and  French  professors. 

One  might  well  conclude  from  the  history  of  the  British  Royal 
Institution  alone  that  pure  research  was  a  good  governmental  invest- 
ment if  the  environment  was  capable  of  developing  such  products 
as  Davy.  Faraday,  Tyndall,  and  Rayleigh.  Surely  we  may  hope 
to  awaken  ourselves  to  the  importance  of  constructive  action  for 
the  advancement  of  science.  If  we  count  only  on  such  private 
bequests  as  have  already  helped  60  much  in  studies  of  disease,  we 
are  evidently  not  awake.  Federal  appropriations  to  assist 
American  colleges  in  research  seem  a  fair  way  to  discover  and 
produce  good  men.  and  to  economically  supply  them  with  apparatus 
and  atmosphere. 
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Liverpool  and    Bradford. 


ex  CoKDurrs,  Ltd  .  4-  L.  M. 
arc  lamps."  H.  B.  Grylls. 
-Houston  Co.   (Gene 


1,796.     "  Electric    fuses."     J.    F.   AviL. 
Waterhouse.     February    5th, 

1,802.    "  Manufacture  of  carbons    for    electric    a 
and  W.  Heape.     February  5th. 

1,851.     "  Electromagnetic   switches."     British  Th 
ral    Electric  Co.,    U.S.A.).      February    6th. 

1,867.  "  Electro  magnets."  Cutler-Hammer  Manufacturing  Co.  &  Icravic 
Electric  Co.      February    Clh. 

1,880.  "  Spark  plugs."  C.  F.  Arnold.  February  7th.  (U.S.A.,  February 
7th.    1916.) 

1,921.  "  Automatic  trolley  alarm  or  signal  for  electric  tramcars."  Horst- 
mann    Gear  Co.    &    R.    Dodd.     February    8th. 

1,930.     "  Art   of  metering    electricity."     E.    O.   Schweitzer.     February   8th. 

1,948.     "  Electrical    heating    apparatus."      H.    DB    Stefano.      February    8th. 

1,953.  "  Electromagnetic  switches."  British  Thomson-Houston  Co.  an» 
General    Electric    Co.      February    8th. 

1,962.    "  Electric   ovens."      J     Bradley.     February   8th. 

1.971.     "  Trolley-wire    locator."     F.    J.    Davis.      February    8th. 

1,978.  "  A  fault-finder  for  testing  cylinders,  sparking  plugs,  and  MOgaetos 
of  internal-combustion  engines  ignited  by  electricity."  A.  Vbitch.  Febmarv 
9th. 

1,985.     "  Electric    lamp'  locks."      J.    H.    Collie.      February    9th. 

2,011.  "  Safetv  spark  gaps  for  magneto-electric  machines."  British  Thom- 
son-Houston Co.   &  A.    P.    Young.      February   9th. 

2,022.  "  Ignition  devices  for  internal-combustion  engines."  J.  J.  Murray. 
February  9th. 

2,026.  "Trolley  beads  for  electric  traction."  W.  Pickersciu.  &  J.  H. 
Pitt.      February   10th 

2.040.  "  Polyphase  electromagnetic  brakes,  clutches,  &c."  F.  H.  Ker- 
shaw.     February  10th. 


PUBLISHED     SPECIFICATIONS. 


Electric    Control.    Ltd., 


1915. 

16.808.     Alternating-current   Motor    Start 
O.    Ellefsen.      De:ember    1st. 

1916. 

The  numbers  in  brackets  are  those  under  which  the  specification  will  be 
printed    and    abridged    and    all    subsequent   proceedings   will   be    taken. 

665.  Machines  for  making  Electric  Cables  or  the  like.  Macintosh  Cable 
Co.  &  P.  W.  Sankev.  January  15th,  1916.  (Cognate  application.  9.7S8/16  , 
[103,316] 

681.  Alternating-current  Dynamo-electric  Machines,  Induction  Recula 
tors,  and  other  Electrical  Apparatus.  British  Thomson-Houston  Co.  anrf 
F.    P.   Whitaker.     January  15th,  1916.     [103.317.] 

1.076.  Vibrating  Diaphragms  for  Telephones.  Transmitters.  Gramo- 
phones,   and  the    like.     T.  Chalmers.     January  24th,   1916.     [103,335.] 

1,189.    Telephonic   Receiving   Apparatus   for  Aviators  or  others 
under     similar    conditions.      Western    Electric    Co.    &    G.    H.    Nash.      Ja 
2.-ith,    1916.     [103,341.] 

1,255.  Regulation  of  Electric  Induction  Motors.  British  Tho 
Houston  Co.  &  N.  Shuttleworth.  January  26th,  1916.  (Cognate  applic 
2.261/16.)     [103,344.] 

1,282.    Arrangements    for    Transmitting    Impulses,   particular], 
in    Telephone    Systems.      Relav    Automatic    Telephone    Co.    &    L.    C.    Brgrave. 
January    26th,    1916.     [103,34.5] 

1,384.  Incandescent  Gas-filled  Electric  Lamps.  A.  J.  West.  January 
28th,   1916.     [103.351.] 

1,481.     Switches    roR     use    with     Electric     Generators.  E.     Girardeau 

January  29th.  1915.    [100,042  ] 

3.S85  ELECTRIC  Reiays.  National  Safetv  Appliance  Co.  May  5th.  ISIS. 
[100,389] 

4,334.  Electric  Locomotives.  British  Thomson-Houston  Co.  (General 
Elect. ic    Co.,    U.S.A.).      March    23rd,   1916.     [103,387.] 

6.326.  Electrical  Apparatus  for  Indicating  the  Depth  of  Liquids  in 
Tvnks  or  other  Vessels.  J.  Piummer  &  G.  B.  Burrows.  May  3rd,  191«. 
[103,403.] 

7,014.     Electric  Furnaces.      M.   M.    Kohn.     May  17th,    1916.     [103,062.] 

7,186.  Insulation  of  Electrical  Machinery  and  other  apparatus.  C.  H. 
Klyne   &  C.   J.  Baker.      May    19th,    1916.      [103,413.] 

7. ".IS  Electric  Ship  Propulsion  Systems.  R.  V.  Morse.  May  26th.  1»16. 
[103,065.] 

7.607.  Relw  Selectors,  espechlly  suitable  for  use  in  Automatic  an» 
Semi-automatic  Telephone  Systems.  Relav  Automatic  Telephone  Co.  S  H.  J. 
Herink.     December    11th,    1915.     [102,330.]'    (Divided   application  on   17,386/15.1 

8  216  Sp»rkinc  Plugs  for  Internal-combustion  Encines.  F.  A.  L.  John- 
son'.    June   10th.   1916.     [103.420] 

8  858  Method  of  and  means  for  Varying  the  Resistance  of  an  Electric 
Circuit  Igr.inic  Electric  Co.  (Cutler-Hammer  Manufacturing  Co..  U.S.A.). 
June   23rd,   1916.      [103,254.] 

9  349  Automatic  Switching  Devices  for  Wirelbss  Telephone  Systems. 
L.   de  Forest.      July    7th,   1915.      [100341.1 

10.070. (  Electric  Cable  Junction  or  Terminal  Boxes  or  Apparatus  C. 
Vernier  and  British  Insulated  &  Helsby  Cables,  Ltd.  July  18th,  191«. 
[103,435.]  ,  _,     .  .       _         „-  ..„ 

10,116.  Electric  Motor  Controllers.  Igrame  Electric  to.  Itutler- 
Hammer    Manufacturing   Co.,    U.S.A.).      July    18th,    1916.      [103,436.] 

10122  Electric  Vacuum  Devices  with  Incandescfnt  Cathodes.  L.  de- 
Forest.      Julv    22nd,   1915.     [100,959.1 

10,611.  Automatic  Telephone  Call  Distributing  Systems.  Wester. i  E  re 
trie  Co.      December  19th,   1914.      [101,033.]     (Divided   application  on   17,581 /l^ 

11,327.    Alternating-current     Dynamo-electric    Machines    of    the    CoMres 

sated  Commutator   Type.      British  Westinghouse  Electric  &  Manu  actur.ne   C. 

■    (Westinghouse    Electric    &     Manufacturing    Co.,    U.S.A.).      August    10th,    191S 

^loS  Controllers  for. Electric  Motor  Circuits ►.!*-*■  Ehg<*  C* 
(Cutler-Hammer    Manufacturing    Co.,    U.S.A.).      July   2,th,    1916.      I_1W,*M.| 

11  691  Magneto-ignition  Systems.  Soc.  de  Paris  et  du  Rhone.  Decemb.- 
%^<££EL.  of  h«  -I^tr^  ag-  Lamp.  W.  Kin, 
^^^tt^C^WKT1*  Pate  .  A.  R. 
^■ttS^ffiSn^SK  Machines.  G.  F.  Cooke.  October 
^^aSSS"  Contacts.  British  Westinghouse  Electric*  M.nu.ac. 
luring  Co.     January  21st,  1916.     [103,464.] 
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BRITISH     CANALS. 

In  our  last  issue  we  drew  attention  to  the  announce- 
ment that  the  Government  had  decided  to  take  con- 
trol of  the  internal  waterways  of  this  country,  to- 
gether witB  all  buildings  and  plant  connected  there- 
with, and  to  appoint  a  committee  to  take  charge  of 
this  means  of  transportation.  The  Government, 
having  already  assumed  control  of  all  the  railways 
and  shipping  of  the  United  Kingdom,  thus  becomes 
the  sole  authority  for  the  carriage  of  munitions  and 
merchandise  by  land  or  water,  the  only  remaining 
alternative  being  transport  by  road,  which  is  prac- 
tically unorganised,  and  too  costly  at  the  present 
time  to  play  an  important  part  in  the  matter.  The 
fact  that  the  Government  control  applies  only  "  for 
the  period  of  the  war"  constitutes  an  element  of 
uncertainty  which  is  to  be  regretted.  Whatever  the 
merits  or  demerits  of  State  control  or  ownership — 
for  which  in  normal  times  we  have  no  liking — the 
conditions  obtaining  in  connection  with  our  internal 
navigations  are  so  deplorably  chaotic  that,  we  must 
confess,  the  only  possible  avenue  for  escape  from 
the  present  lamentable  waste  of  traffic  facilities  ap- 
pears to  be  centralisation  of  control,  the  way  to 
which  has  been  unexpectedly  thrown  open  by  the 
war.  It  will  be  remembered  that  the  Royal  Com- 
mission on  Canals  and  Waterways,  which  sat  from 
1906  to  1909,  recommended  in  the  latter  year  that 
a  central  "  Waterway  Board  "  should  be  consti- 
tuted for  Great  Britain,  and  that  the  four  main 
arteries,  known  as  the  "  Cross,"  should  be  put 
under  its  control  without  delay  and  unified.  Those 
waterways  would  have  been  "  improved  to  the  ioo- 
ton  standard  "  as  a  minimum,  though  some  parts 
of  them  could  be  traversed  by  very  much  heavier 
vessels,  and  would  have  given  excellent  communica- 
tion by  water  between  the  great  Midland  cities  and 
the  Thames,  Humber,  Mersey,  and  Severn  rivers. 
The  system  under  existing  conditions  in  1905  con- 
veyed a  traffic  (including  the  Birmingham  Canal) 
of  16.6  million  tons,  possessed  a  mileage  of  1,084 
miles,  and  earned  a  net  revenue  of  £228,691.  The 
total  cost  of  the  necessary  improvements  on  this 
system,  with  its  branches,  was  estimated  at  17.5  mil- 
lions sterling,  and  the  annual  expenditure  at  1.1  mil- 
lions, which  could  have  been  covered  with  about 
double  the  traffic  actually  recorded.  The  carrying 
capacity  of  the  100-ton  portions  of  the  routes  would 
have  been  about  five  times  as  great  as  that  of  the 
existing  barge  canals,  and  ten  times  that  of  the 
narrow  sections,  which  impede  bra  "fie  even  on  these 
routes,  while  great  economies  in  time  and  labour 
would  have  been  effected.  With  the  adoption  of 
electric  haulage,  trains  of  barges  carrying  300  tons^ 
could  have  been  conveyed,  with  further  saving  in 
cost  per  ton,  but  the  Commission  made  no  direct 
recommendation  on  this  subject.  While  it  was  im- 
possible to  make  an  accurate  forecast  as  to  the 
traffic  eventually  obtainable,  when  the  total  lack  of 
organisation  which  existed  gave  way  to  a  proper 
system,  the  Commission  pointed  out  that  the  Man- 
chester Ship  Canal,  though  then  unable  to  show  a 
working  profit,  had  conferred  "  remarkable  and 
unquestionable  benefit  *'   upon  Manchester  and  the 
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surrounding  district,  which  had  abundantly  justi- 
fied' the  great)  outlay  incurred.  (Incidentally,  we 
may  remark  that  the  traffic  on  that  canal  has  since 
developed  to  such  an  enormous  extent  that  it  is 
now  paying  dividends  on  the  ordinary  shares.) 

But  what  was  the  result  of  the  Commission's 
three  years'  labours?  Its  final  report,  a  mine  of 
information  regarding  the  waterways  of  the  country 
from  every  aspect  of  the  question,  was  absolutely 
ignored  by  the  Government  of  the  day,  whose  time 
was  too  much  occupied  with  party  politics  to  per- 
mit of  its  taking  into  consideration  schemes  for  the 
assistance  and  development  of  industry  and  com- 
merce, and  the  subject  has  been  kept  alive  only  by 
a  small  but  devoted  band  of  believers  in  the 
great  possibilities  of  our  waterways,  of  whom  Mr. 
Neville  Chamberlain  was  one  of  the  leaders.  So 
long  as  the  canals  are  in  the  hands  of  private 
owners,  it  is  impossible  to  look  for  any  material 
reform.  It  will  be  remembered  that,  in  giving  evi- 
•  dence  before  the  Advisory  Committee  of  the  Board 
of  Trade  with  regard  to  British  trade  after  the 
war.  the  B.E.A.M.A.  ascribed  the  cheaper  rates  for 
carriage  prevailing  in  Germany,  so  detrimental  to 
our  export  trade,  partly  to  the  throttling  of  our 
canals  by  railway  companies,  and  to  the  great  deve- 
lopment of  water  transport  in  recent  years  in  Ger- 
many, Holland,  and  France. 

It  is  true  that  in  certain  cases,  such  as  the  Aire 
and  Calder,  the  Weaver,  and  the  North  Stafford 
Navigations,  excellent  results  have  been  obtained, 
but  these  are  isolated  examples,  and  the  reorganisa- 
tion and  improvement  of  our  waterways  in  general 
cannot  be  dealt  with  except  by  one  central  body 
charged  with  their  unification  and  administration  on 
a  comprehensive  scale.  The  opportunity  now  pre- 
sents itself — such  an  opportunity  as  can  never  be 
expected  to  recur — of  handling  the  whole  question 
in  a  statesmanlike  manner,  and  placing  water  car- 
riage on  an  entirely  new  plane  of  service  to  the 
community.  But  for  this  purpose,  the  limiting 
proviso  "  for  the  period  of  the  war  "  must  be  aban- 
doned, as  the  work  will  take  years  to  accomplish, 
and,  indeed,  it  cannot  be  put  in  hand  at  all  during 
the  war  owing  to  the  more  pressing  demands  for 
labour  in   other  directions. 

How  should  the  scheme  be  carried  out?  With 
animal  haulage,  electric  or  steam  traction  from  the 
banks,  or  the  use  of  steam  tugs?  These  appear  to 
be  the  main  alternatives,  and  of  these  we  may  at 
once  condemn  the  first  as  too  slow,  and  too  costly. 
For  an  answer  to  the  remaining  questions  we  may 
look  abroad  and  see  what  has  been  done  on  the 
Continent,  where  water  carriage  has  sustained  a 
vastly  greater  development  than  in  this  country, 
thanks  to  the  intervention  of  the  State.  In  North- 
ern France,  long  stretches  of  the  Canal  d'Aire  et  de 
la  Deule  have  been  electrically  equipped  in  compara- 
tively recent  years,  with  satisfactory  results,  in  the 
neighbourhood  of  Douai;  in  Germany,  the  Teltow 
canal,  some  37  km.  in  length,  was  equipped  with 
electric  haulage  from  the  commencement  of  its 
existence,  and  has  been  in  operation  for  ten  years. 
Full  information  regarding  these  installations  will 
be  found  in  several  numbers  of  Vol.  60  of  the  Elec- 
trical Review,  and  numerous  articles  have  ap- 
peared in  our  pages  from  time  to  time  in  which  we 
have  advocated  the  improvement  and  electrification 
of  our  extensive  system  of  waterways,  which  com- 
prises some  4,670  miles.  The  Douai  canal  system 
includes  some  52  miles  of  route  electrically  equipped; 
this  region  is  now  in  German  occupation,  being 
situated  between  Arras  and  Lille. 

From  the  experience  gained  on  these  and  other 
electrical  systems,  and  the  many  experiments  that 
have  been  carried  out  with  haulage  by  tug-boats 
(steam,  oil,  and  electric),  road,  rail,  and  elevated 
tractors,  &c,  there  is  little  room  for  question  that 
the  best  method  of  haulage  yet  devised  is  that  of 
electric   traction    on    rails;   this    has    been    proved 


thoroughly  successful  in  France  and  Germany.  Th« 
cost  of  installation,  apart  from  the  power  transmis 
sion  lines,  is  approximately  £1,000  a  mile,  which 
cannot  be  regarded  as  prohibitive,  and  where  the 
traffic  exceeds  two  million  tons  a  year  its  adoption 
is  considered  to  be  justified.  Now,  it  can  hardly  b« 
doubted  that  this  figure  would  be  far  exceeded  on 
the  main  arteries  of  traffic  in  this  country,  under  an 
energetic  and  enlightened  board  of  control,  and  the 
supply  of  power  would  present  no  difficulties,  in 
view  of  the  numerous  power  stations  which  are 
already  in  existence  on  such  routes.  By  far  the 
greater  cost  would  be  that  of  improving  the  canals 
themselves,  as  mentioned  above,  to  make  them 
capable  of  carrying  throughout  barges  of  100  tons' 
capacity  as  a  minimum.  Private  investors  cannot 
be  expected  to  provide  the  funds,  in  view  of  the 
existing  conditions  of  canal  traffic,  and  the  fact  that 
many  of  the  canals  are  owned  or  controlled  by  the 
railway  companies,  with  which  they  ought  to  com- 
pete, is_a  further  argument  in  favour  of  the  estab- 
lishment of  a  Board  of  Waterways  to  deal  with  the 
whole  matter,  with  the  assistance  of  the  State.  We 
trust  that  this  unique  opportunity  will  be  seized  and 
turned  to  account.  We  do  not  suggest  that  the 
whole  of  the  British  canals  should  be  rejuvenated  at 
once;  many  of  them  are  useless,  or  lie  in  such  un- 
favourable country  that  it  would  not  be  wise  to 
spend  money  on  them.  It  must  not  be  forgotten 
that  the  conditions  on  the  Continent,  as  regards 
profile,  water  supply,  &c,  are  far  more  favourable 
than  here.  But  we  do  think  that  the  reorganisation 
and  improvement  of  the  four  great  waterways  re- 
commended by  the  Commission  should  be  taken  in 
hand  as  soon  as  possible,  to  be  followed  in  due 
course  by  such  other  canals  as  are  shown  to  be 
worth   the  labour  and  expenditure. 


The  question  of  removing  Ger- 
I.iquidatieo  •!  man  influence  from  the  large  elec- 
German  Elec=  trical  and  electrotechnical  concerns 
trical  Companies  in  Russia  was  considered  at  a 
in  Rossia.  recent  meeting  of  the  Special 
Committee  for  Struggling  with 
the  German  Hegemony.  The  cases  particalarlv 
considered  were  those  of  Siemens  &  Schuckert. 
Siemens  &  HaJske,  the  General  Electricity  Co.,  the 
Electro-Peredatch,  and  the  1886  Co.  The  represen- 
tative of  the  Ministry  of  Trade  submitted  three  ways 
for  dealing  with  these-  companies.  First,  liquida- 
tion; secondly,  purchase  by  the  Treasury;  and 
last,  Government  participation  in  these  companies 
in  order  to  establish  proper  control  over  each  of 
them.  The  Committee  decided  in  favour  of  the  first 
proposition  being  adopted  by  the  Trade  Depart- 
ment, namely,  the  liquidation  of  all  five  electrical 
concerns.  The  working  out  of  the  details  of  the 
project  was  confided  to  the  temporary  board  direct- 
ing these  companies,  and  the  Committee  indicated 
in  general  terms  the  main  principles  governing,  and 
the  manner  in  which  to  effect,  the  liquidation.  It 
was  proposed  by  the  Committee  that  bearer  shares 
in  all  five  companies  should  be  suppressed  and  ex- 
changed for  nominal  shares.  The  present  holders 
of  shares  will  have  the 'option  of  declaring  for  ex- 
changing their  shares  for  nominal  shares  of  the 
company  to  be  formed  to  take  the  place  of  the  one 
liquidated.  The  exchange  of  shares  will  be  per- 
mitted only  in  respect  to  those  of  the  holders  who 
remove  all  doubt  from  the  point  of  view  of  their 
relations  to  German  capital.  As  to  the  remaining 
shares,  these  will  be  bought  by  the  Government  at 
a  nominal  price,  or  will  be  deposited  in  the  Trea- 
sury, which  will  thus  take  part  in  some  of  the  con- 
cerns, or  they  will  be  sold  by  the  Treasury  at  cur- 
rent quotations  as  registered  shares.  It  is  proposed 
that  the  liquidation  of  all  five  electrical  companies 
should  be  concluded  by  July  1st  this  year. 
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THE     ELECTRICAL     INSTALLATION    AT     THE 
BRITISH     INDUSTRIES     FAIR. 


Through  the  courtesy  of  Messrs.  Tackley  &  Co.,  Ltd.,  of 
West  Kensington,  the  contractors  to  the  Board  of  Trade 
for  the  electric  supply  to  the  British  Industries  Fair, 
which  is  being  held  at  the  present  time  at  the  Victoria  and 
Albert  Museum  and  Imperial  Institute,  we  are  able  to 
briefly  describe  the  system  of  wiring  which  has  been 
adopted  to  meet  the  very  special  conditions  of  this 
temporary  installation. 

Direct  current  is  supplied  from  the  Office  of  Works  plant 
in  the  building  at  220  volts  pressure  through  250-ampere 
main  switches  and  fuses,  to  a  five-way  double-pole  switch 
and  fuse  distribution  board,  which  forms  the  starting 
point  of  Messrs.  Tackley's  installation  in  the  Victoria  and 
Albert  Museum.  This  is  a  slate  panel  board,  with  front 
connections  and  glass-protected  fuses,  and  is  carried  on 
battens  clear  of  the  wall ;  it,  together  with  a  supple- 
mentary cable,  with  ironclad  main  switch  and  fuses, 
which  was  added  owing  to  the  heavy  demand,  supplies  six 
sub-distribution  boards  in  various  parts  of  the  exhibition, 
i.e.,  the  North  Court,  South  Court,  L  Section,  H  Section, 
Smoking  Room,  and  Fancy  Goods  Section. 

The  main  distribution  cables — all  braided  v.r.  800-meg. 
grade— which  supply  the  sub-distribution  boards, are  all  run 
overhead,  well  above  the  stands  and  clear  of  gangways, 
being  strung  from  7/18  galvanised  straining  wire  by  means 
of  leather  suspenders,  and  were  installed  before  the  stands 
were  erected.  Aerial  distribution,  well  above  all  obstruc- 
tions, obviously  facilitates  work  of  this  kind,  and  in  some 
cases  the  cables  are  carried  through  windows  and  across 
courts  between  buildings,  the  straining  wire  being  attached 
to  trees. 

The  sub-distribution  boards,  usually  8  and  10- way,  are 
all  arranged  for  10  amperes  per  way,  and  are  of  the 
protected- fuse  type,  in  glass-fronted  boxes. 

A  feature  of  the  work  is  the  method  of  attachment 
adopted,  as  no  interference  with  the  structure  of  the 
building  is  permitted. 

To  overcome  this  difficulty,  the  straining  wires  are 
attached  to  special  clamps  round  pillars,  &c,  felt  pads  being 
inserted  to  prevent  .  abrasion,  &c.  ;  the  sub-distribution 
boards  similarly  are  attached  to  battens  on  pillars,  &c,  and 
held  in  place  by  straining  wires  passing  round  the  latter. 
Each  sub-circuit  feeds  to  a  main  switch  and  fuses  on  par- 
ticular stands,  through  7/20  v.r.  cable,  which  in  turn  feeds 
a  3-ampere  circuit  carrying,  roughly,  20  30-watt  metal 
lamps,  distributed  over  one  or  more  stands  as  required.  In 
some  cases  such  sub-circuits  are  continued  to  several  points, 
the  7/20  cable  being  looped-in  from  board  to  board,  but  in 
no  case  does  a  local  lamp  circuit  carry  more  than  3  amperes, 
this  being  the  limit  prescribed  by  the  London  Fire  Brigade 
authorities.  The  current  densities  prescribed  by  the  I.E.E. 
wiring  rules  are  adhered  to  ;  a  limit  of  1,000  amperes  per 
sq.  in.  is  adopted  for  3/22  and  all  small  cables. 

Turning  to  the  stands,  which  are,  of  course,  temporary 
wooden  structures,  the  whole  of  the  casing,  &c,  carrying 
wiring  is  visible,  being. on  the  surface  to  comply  with  Fire 
Brigade  regulations.  The  sub-circuit  wires  are  led  down 
from  the  aerial  runs  to  protected  type  fuses  and  switches 
mounted  on  a  base  board  which  is  fixed  on  to  a  uralite  slab, 
space  being  left  for  ventilation  between  board  and  slab,  and 
the  latter  is  fixed  to  the  face  of  the  finished  stand — that  is, 
orer  any  drapery,  &c.  In  every  case  electrical  switchgear, 
fuses,  &c,  are  backed  by  a  sheet  of  uralite  as  a  protection 
against  fire.  Most  of  the  fittings  are  plain  pendants  with 
opal  shades,  but  on  a  number  of  stands  where  decorative 
effects  are  desired,  very  elaborate  fittings,  with  cut  glass 
and  alabaster  bowls,  and  fancy  shades,  are  employed. 

Although  the  controlling  switch  and  fuse  boards  on  stands, 
for  the  lamp  circuits  are  in  all  cases  limited  to  3  amperes, 
these  fittings  are  of  large  size,  and  could,  if  necessary,  carry 
15  amperes. 

In  the  case  of  one  or  two  stands  it  was  not  advisable  to 
run  the  wiring  on  the  surface,  and  in  such  cases  it  is  run  in 
screwed  steel  tubing,  which  is  efficiently  earthed. 

In  a  few  cases  the  wiring  was  erected  before  the  stands 
were  completed,  and    the    flexible  lamp  suspensions  have 


to  pass  down  through  draped  ceilings  ;  in  such 
4-in.  diameter  asbestos  washer  is  attached  above  and  below 
the  draping,  the  flexible  passing  through  a  2-in.  diameter 
hole  in  the  centre.  The  flexible  employed  is  :',f>/-l<>  v.u.. 
or  larger  ;  the  ceiling  roses  arc  all  of  the  loop-in  type,  with 
the  terminals  screwed  from  the  back  ;  and  the  lampholders 
are  all  of  the  one-part  type  (in  which  the  terminals  draw 
out  of  a  china  socket). 

Zenith  metal-filament  lamps  are  used  throughoul  ;  these 
were  made  specially  robust,  and  earefulh  tested  at  the 
makers'  works  (at  Ilarlesden)  in  view  of  the  3-ampere  lamp 
circuits  serving  several  stalls. 

The  installation  at  the  section  of  the  Fair  held  in  the 
Imperial  Institute  has  been  similarly  carried  out  ;  it  is 
devoted  to  toys,  games,  &c. ;  a  number  of  electric  kettles, 
urns,  and  small  motors  for  working  models  arc  installed, 
and  where  plugs  are  provided  for  heating  equipment  of  am 
kind,  a  ruby  lamp  is  fitted  in  parallel  with  the  plug  to  show 
when  the  circuit  is  in  use. 

Altogether,  between  400  and  500  stands  are  supplied, 
2,6o0  to  3,000  lamps  being  used,  including  a  few  half-watt 
fittings  on  large  stands. 

It  is  interesting  to  note  the  quantity  of  material  which  is 
absorbed  in  a  temporary  installation  of  this  kind  ;  we  under- 
stand that  some  10i  miles  of  3/22,  3]  miles  of  '■'<  20, 
7|  miles  of  7  20,  £  mile  of  7/14,  and  £  mile  each  of  I!)  16 
and  19/12  cable  have  been  used,  together  with  10,000  ft. 
of  2  in.  capping  and  casing,  27  gross  yards  of  flexible, 
1,000  insulated  eyelets  for  suspensions,  and  over  a  1,000 
fancy  glass  shades. 

Messrs.  Tackley  are  responsible  to  the  Office  of  Works 
for  the  whole  of  the  energy  consumed  on  the  installation,  as 
measured  by  meters  in  the  two  buildings,  and  the  tariff  to 
stall-holders — as  approved  by  the  Board  of  Trade,  under 
whose  auspices  the  Fair  is  being  held — is  in  the  form  of  an 
inclusive  fee  for  unlimited  supply  of  energy  during  the  Fair 
per  lamp  installed,  Messrs.  Tackley  providing  and  maintaining 
the  installation. 

In  conclusion,  we  must  congratulate  the  contractors  on 
having  undertaken  such  a  large  installation  despite  diffi- 
culties in  the  matter  of  labour  and  material  ;  especially  so 
as  they  are  at  the  same  time  maintaining  electrical  installa- 
tions in  five  camps,  and  naturally  have  a  greatly  reduced 
staff  available. 

The  work  as  a  whole  has  been  personally  supervised  by 
Mr.  W.  C.  Tackley  and  Mr.  H.  G.  Hoad,  the  latter  of  whom 
was,  we  understand,  for  many  years  in  charge  of  installation 
work  carried  out  by  the  London  County  Council. 


RADIATORS. 


By  "  EXPERIMENT." 


An  electrical  friend,  some  years  ago,  spoke  rather  bitterly 
of  his  firm  because  the  principal  had  asked  him  to  test 
various  types  of  radiators.  Said  he,  "  It  is  evident  that  all 
the  heat  which  goes  into  the  radiator  must  come  out  of  it. 
and  therefore  the  efficiency  of  every  radiator  must  be 
100  per  cent."  This  appears  sensible  enough  ;  but  the  fact 
remains  that  the  modern  real  red-heat  radiator,  to  borrow 
Mr.  Bastian's  slogan,  is  far  better  than  the  old  lamp  type 
for  communicating  heat  to  the  user.  Let  us  then  admit  that, 
while  they  all  give  out  the  whole  of  the  heat  put  into  them, 
some  radiators  practically  are  more  efficient  than  others. 

Most  people,  however,  think  that  one  hot-wire  heater  is 
as  good  as  another,  and  in  choosing  patterns  they  are 
guided  by  price  and  general  appearance,  and,  just  now,  by 
the  chance  of  getting  delivery.  That  certainly  was  my  own 
position  a  short  while  ago.  Then  I  happened  to  sell  a 
radiator  of  a  well-known  pattern  to  a  consumer,  and  while 
it  was  on  the  railway,  I  lent  him  one  made  by  another  firm. 
To  my  surprise,  he  complained  that  the  new  one  gave 
nothing  like  the  heat  of  the  lent  one,  and  demanded  that  it 
be  changed.  I  thought  that  the  difference  lav  in  the 
imagination  of  the  user,  but  when  other  people  said  the 
same  thing,  I  began  to  look  into  the  two  types,  to  see  if 
there  really  was  a  difference  between  them. 


228 


THE    ELECTKICAL    BEV1EW.      [vol.  so.  No.  2,049,  mabch  2,  1917. 


A  careful  examination  showed  that  they  were  not  quite 
the  same.  In  the  favourite  pattern,  the  heating  spirals  are 
fixed  close  to  the  fireclay  bar,  which  soon  becomes  very  hot, 
while  in  the  other  radiator  the  spirals  are  kept  well  away 
from  the  bar,  which  keeps  much  cooler.  In  running,  the 
fireclay  bar  of  the  first  one  radiates  heat  freely,  while  in  the 
second  one  this  part  of  the  heat  is  carried  away  by  air  which 
circulates  freely  round  the  hot  wires.  Now,  hot  air  is  of 
very  little  use,  whether  from  a  radiator  or  a  politician.  It 
streams  up  to  the  ceiling,  and  very  likely  runs  away  through 
the  ventilator.  The  man  who  is  warming  himself  at  the 
heater  usually  stands  or  sits  in  front  of  it,  and  naturally 
he  judges  the  effect  by  the  amount  of  radiant  heat  coming 
towards  him. 

Now  we  see  why  the  old  lamp  radiator  was  a  failure. 
Glass  is  opaque  to  radiant  heat,  which,  therefore,  cannot 
get  to  the  man  who  wants  warmth.  The  heat  sticks  at  the 
glass,  and  is  wiped  off  it  by  the  air  which  streams  over 
its  surface.  I  once  supplied  a  hot-wire  heater  to  a 
man  who  had  been  using  the  lamp  type.  Standing  with  his 
back  to  the  radiator,  he  remarked  that  it  gave  out  no  more 
heat  than  the  old  one.  At  that  moment  his  trousers  began 
_to  smoke,  and  as  he  skipped  away,  he  agreed  that  there  was 
a  difference. 

These  facts  point  to  the  principles  which  should  prevail 
in  electric  heater  design.  As  far  as  possible  all  heat  should 
be  radiant.  One  way  to  achieve  this  would  be  to  arrange 
the  spiral  heaters  horizontally  in  deep  grooves  in  the  fire- 
clay bars.  The  container  should  further  be  arranged  to 
prevent  air  from  passing  over  the  bars.  This  would  mean 
that  the  bars  should  be  of  larger  section  to  get  rid  of  their 
heat  without  rising  to  too  high  a  temperature,  but  that 
would  greatly  increase  the  useful  heat  emitted.  As  both 
bars  and  wires  would  be  radiating  heat,  it  is  probable  that 
a  radiator  on  these  designs  would  give  even  up  to  50  per 
cent,  more  warmth  to  anyone  standing  in  front  of  it.  It  is 
worthy  of  note  that  few  radiators  on  the  market  are  made 
on  these  lines.  Most  of  them  have  more  or  less  vertical 
spirals,  doubtless  arranged  for  the  air  to  pass  over  them,  so 
that  the  heat  may  be  absorbed  as  quickly  as  possible.  But 
if  the  improved  design  will  give  as  much,  or  more,  useful 
heat  with  1,500  watts  as  the  ordinary  type  will  give  with 
2,000  watts,  the  design  will  be  worth  the  extra  cost. 

On  coming  to  tins  conclusion,  I  wrote  the  makers  of  one 
radiator,  pointing  out  that  their  pattern  gave  too  much  hot 
air  and  not  enough  radiant  heat,  and  my  reasons  for  that  con- 
clusion. The  fact  was  obvious  enough  ;  indeed,  the  designer 
had  probably  had  air  heating  in  mind  when  he  got  out  the 
pattern.  Yet,  instead  of  weighing  up  the  pros  and  cons, 
the  makers  wrote  back  that  their  radiator  gave  great  satis- 
faction to  other  people,  and  even  suggested  that  I  might 
be  prejudiced  against  it.  One  can  only  regret  an  attitude 
of  that  kind.  Of  course,  no  one  expects  makers  to  alter 
their  designs  to  suit  everyone,  but  the  wise  maker  will  wel- 
come criticism,  and  will  not  be  unwilling  to  face  facts.  He 
knows  quite  well  that  he  must  please  the  buyer,  for  if  that 
important  person  is  not  pleased  it  is  of  little  use  the  designer 
being  satisfied.  Our  British  manufacturers  must  learn  to 
follow  in  the  footsteps  of  our  American  friends,  and  to  look 
out  for  opportunities  for  improvement.  Consider  how 
beautiful  a  piece  of  mechanism  is  the  modern  typewriter. 
Here  one  might  think  that  makers  might  justifiably  be  con- 
tent to  rest  on  their  oars,  and  to  throw  criticism  back  in  the 
teeth  of  the  critics.  And  yet  how  far  otherwise  is  their  way. 
Year  by  year  one  little  point  after  another  is  added,  or 
modified,  and  the  five-year-old  design,  perfect  though  it 
seemed,  looks  quite  old-fashioned  by  the  side  of  the  new 
arrival.  The  same  methods  which  gave  the  Yankees  the 
typewriter  monopoly  are  giving,  or  have  given,  them  the 
monopoly  of  cash  registers,  electrical  vacuum  cleaners, 
fountain  pens,  adding  machines,  shaving  soap,  and  chewing 
gum.  All  this  has  not  happened  by  chance,  but  by  the 
open  mind  that  is  ever  looking  for  improvement,  and  that 
is  willing  to  change  its  designs  whenever  change  seems 
worth  while.  We  must  either  wake  up  or  get  left  behind  ; 
but  when  our  manufacturers  condescend  to  use  the  immense 
stores  of  unutilised  talent  in  this  country,  we  won't  need  to 
fear  the  "  getting-left  "  proposition. 

But  our  manufacturers  must  learn  to  accept  friendly 
criticism.     There  was  once  a  man  who  took  over  a  weary 


single-phase  station.  He  decided  to  try  to  make  it  pay  by 
increasing  the  output,  and  called  for  tenders  for  a  new 
single-phase  generator.  The  representative  of  one  firm 
asked  him  why  he  didn't  till  up  the  slots  of  the  generator, 
and  make  it  into  a  three-phaser.  The  engineer  might  have 
answered  to  this,  "  Sir,  am  I  running  this  station,  or  you  ?  " 
But  he  didn't.  He  appropriated  the  idea,  and  soon  the 
undertaking  was  out  of  the  hands  of  the  undertaker  who 
had  been  waiting  for  the  demise.  The  moral  of  this  story 
is  :  don't  be  afraid  of  the  criticism  of  the  man  who  is  trying 
to  be  friendly.  He  may  have  an  idea  which  you  can  palm 
off  as  your  own,  and  in  that  there  is  a  mighty  good  chance 
of  getting  something  for  nothing. 


PHANTOM      CIRCUIT      SYSTEM       FOR 
CONTROLLING    STREET    LIGHTS.* 


By  A.  H.  DAVIS. 


In  the  suburban  districts  of  cities  using  a  multiple  system 
of  street  lighting,  it  frequently  happens  that  there  is  not 
sufficient  load  to  warrant  the  running  of  feeders  exclusively 
for  street  lighting  ;  consequently,  these  lights  are  connected 
to  the  service  or  house-lighting  feeder.  Since  house- 
lighting  service  must  he  continuous,  the  problem  of 
turning  the  street  lights  on  and  off  immediately  presents 
itself. 

To  secure  the  desired  control,  an  inexpensive  and 
reliable  apparatus  has  been  developed  by  means  of  which 
the  street  lights  can  be  turned  on  or  off  at  will  from  the 
power  station.  This  apparatus  can  be  used  on  any  alter- 
nating-current lighting  system  where  the  2,300-volt 
feeders  are  not  earthed.  If  the  system  has  an  earthed 
neutral  on  the  2,300-volt  lines,  the  apparatus  can  still  be 
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Fig.  1. — Connections  of 
Automatic  Oil  Switch. 


D  C  Generator 

Fig.  2. — Connections  of  Station 
Mechanism  foe  Operating  On. 
Switch. 


used,  if  it  is  allowable  to  disconnect  the  earth  wire 
momentarily  while  turning  the  street  lights  on  or  off. 
An  earth  on  the  110-volt  lines  does  not  interfere  with  tin.' 
switching  operation. 

The  oil  switch  os,  fig.  1,  used  to  control  the  street  lights 
is  usually  connected  in  the  primary  circuit  of  the  trans- 
former from  which  these  lights  are  run.  This  switch  is 
operated  by  a  small  direct-current  motor  that  has  a  per- 
manent magnet  field,  and  the  switch  mechanism  is  so 
arranged  that  a  reversal  in  the  direction  of  the  motor's  volu- 
tion operates  the  switch  in  the  opposite  direction.  One  ter- 
minal of  the  motor  is  connected  to  the  middle  point  of  a 
reactance  coil  and  the  other  terminal  is  earthed.  The  ends 
of  the  reactance  are  connected  to  the  two  wires  of  the  2,300] 
volt  feeder.     The  function  of  the  reactance  is  to  allow  a 

*  From  the  General  Electric  Review.  Abstract.  A  somewhat 
similar  system,  devised  by  Messrs.  Duddell  and  Handeock  and 
Dykes,  was  described  in  the  Electrical  Review  of  Feb.  21st.  19138 


so.  2,049,  march  2,  1917.]      THE    ELECTRICAL    REVIEW. 


229 


direct  current  to  flow  from  the  2,300-volt  mains  through 
the  motor  to  earth,  and  at  the  same  time  to  hold  back  the 
2,300-volt  alternating  current.  The  magnetising  current 
of  the  reactance  is  only  a  few  milliamperes,  and  therefore 
the  coil  does  not  earth  the  2,300-volt  system. 

The  direct  current  is  not  left  on  continuously,  but  is  only 
applied  to  produce  the  switching  operation.  The  switch  is 
so  arranged  that  after  being  operated  in  one  direction  by  an 
application  of  direct  current,  a  subsequent  application  with- 
out reversed  polarity  will  cause  the  motor  in  the  switch  to 
run  idle,  thus  not  affecting  the  position  of  the  switch. 
However,  when  the  polarity  of  the  direct  current  is  changed, 
the  switch  operates  in  the  opposite  direction,  and  as  soon  as 
the  limit  of  motion  of  the  switch  is  reached  the  motor  will 
again  run  idle  until  the  direct  current  is  removed. 

The  station  apparatus,  fig.  2,  is  exceedingly  simple,  con- 
sisting only  of  a  second  reactance,  which  allows  direct 
current  to  be  put  on  the  alternating-current  system  without 
affecting  the  alternating-current  potential  between  wires. 
and  of  a  reversing  switch  for  conveniently  changing  the 
polarity  of  the  direct  current.  By  closing  the  reversing 
switch  for  about  two  seconds  the  oil  switch  on  the  street 
lights  is  operated,  even  though  miles  away. 

Any  source  of  direct  current  can  be  used,  provided  it  is 
allowable  momentarily  to  earth  either  side  of  the  circuit. 
If  there  is  no  direct  current  available,  a  small  generator  or 
rectifier  can  be  installed  and  run  from  the  alternating- 
current  lines. 

Any  number  of  switches  can  be  operated  simultaneously. 
In  case  it  is  desired  to  operate  switches  independently,  a  few 
parts  can  easily  be  added  to  the  switch,  so  that  its  me- 
chanism will  be  inoperative  the  first  time  the  direct  current 
is  put  on  the  system  with  polarity  such  that  it  tends  to 
operate  the  switch,  but  will  operate  the  second  time  the 
direct  current  is  put  on  with  the  same  polarity.  If  this 
special  switch  is  used  in  conjunction  with  a  standard  switch, 
the  standard  switch  will  operate  the  first  time  the  direct 
current  is  thrown  on  and  the  special  switch  the  second  time. 
Of  course,  the  switches  will  always  operate  in  the  same 
sequence. 


AMERICAN       REPORT      ON      UERMAN 
ELECTRICAL     ORGANISATION. 


Thh  Electrical  World  recently  published  an  abstract  of  an 
account  of  the  conditions  prevailing  in  the  electrical 
industries  of  Germany  and  England,  which  was  given 
before  the  Federal  Trade  Commission.  Some  of  the 
evidence  given  before  this  Commission  has  already  appeared 
in  our  pages.  This  Commission  is  in  favour  of  co-opera- 
tion in  foreign  trade,  the  principle  embodied  in  the  Webb 
Bill,  which  was  referred  to  in  our  issue  of  February  16th. 
Our  contemporary  in  its  abstract  includes  the  following  : — 

The  A. E.G.  and  the  Siemens-Schuckert  have  succeeded  in 
concentrating  about  80  per  cent,  of  the  entire  electrical  busi- 
ness of  Germany  into  their  own  hands.  Of  this  about  4-5 
per  cent,  is  controlled  by  the  A. E.G.  and  about  35  per  cent, 
by  Siemens.  One  of  the  distinctive  features  of  the  German 
electrical  industry  is  the  extent  to  which  it  is  supported  by 
banks.  Through  members  of  its  board  and  executives,  the 
A.E.G.  is  related  to  banks  and  banking  groups  representing 
$533,234,000.  [These  relationships  are  graphically  shown  on 
a  chart  prepared  from  data  submitted  by  William  J.  Clark, 
of  the  General  Electric  Co.,  and  arranged  according  to  a 
design  suggested  by  O.  C.  Merrill  of  that  company,  and 
published  in  the  report.] 

This  close  connection  with  great  banking  groups  has  assisted 
the  A.E.G.  in  the  promotion  of  foreign  trade.  These  banks 
have  assisted  in  financing  many  foreign  undertakings  in 
which  electrical  equipment  was  required'.  They  have  also 
assisted  in  the  organisation  of  special  banks  and  trust  com- 
panies for  electrical  enterprises,  preferably  abroad.  These 
banking  connections  also  account  for  the  credit  extended  in 
foreign  trade  by  the  A.E.G.  and  the  Siemens-Schuckert  con- 
cern. The  chart  also  shows  the  extensive  connections  of  the 
A.B.G.  with  other  important  German  business  enterprises. 
Some  of  these,  such  as  insurance  companies,  add  to  its  finan- 
cial strength.  Others  are  companies  manufacturing  chemi- 
cals, glass,  fabrics  of  various  kinds,  iron  and  steel  products, 
Ac.  Others  are  mining  companies,  metal  buying  and  refining 
concerns.  These  all  facilitate  its  purchase  of  materials  and 
supplies.     Still  others   are   transportation,    light,   power,   and 


public-utility  companies.  The  A.E.G.  maintains  a  most  exten- 
sive organisation  throughout  Germany  and  many  foreign 
countries  by  means  of  subsidiary  companies.  Some  of  these 
are  banks  for  the  financing  of  electrical  enterprise* ;  others 
are  operating,  managing,  and  selling  companies.  All  in  all 
they  represent  a  capital  investment  <>f  appmxiniately 
-S5on,u00,000. 

In  1903  the  A.E.G.  entered,  it  is  said,  into  an  agreement 
with  the  General  Electric  Co.  of  America  by  which  certain 
territories  are  respected.  The  A.. E.G.  was  given  the  exclu- 
sive trade  in  Germany,  Luxemburg,  Austria-Hungary,  Euro- 
pean and  Asiatic  Russia,  Finland,  Holland,  Belgium,  Sweden, 
Norway,  Denmark,  Switzerland,  Turkey,  and  the  Balkan 
States,  while  the  United  States  and  Canada  were  appor- 
tioned to  the  General  Electric  Co.  In  addition,  the  A.E.G. 
was  given  the  right  to  use  the  Curtis  patents  for  steam  tur- 
bines, and  the  General  Electric  Co.  that  of  the  Riedler- 
Stumpf  patents.  This  agreement,  however,  binds  only  the 
General  Electric  Co.,  and  other  American  concerns  were  not 
parties  to  it.  The  neutral  districts,  which  are  open  to  both, 
are  said  to  be  Mexico,  Central  America,  South  America,  and 
Japan. 

As  in  the  case  of  the  A.E.G.,  the  Siemens-Schuckert  group 
is  closely  connected  with  powerful  banking  groups  which  aid 
in  promoting  its  business.  Considering  the  Siemens-Schuc- 
kertwerke  and  the  Siemens-Halske  A.G.  as  an  entity — the 
Siemens-Schuckert  concern — and  eliminating  duplication  of 
connection  with  the  Deutsche  Bank,  the  Essener  Kredit- 
Anstalt,  the  Elektro-Treuhand  A.G.,  and  the  Reichsbank,  it 
appears  that  German  banking  interests  aggregating 
$300,000,000  support  the  organisation. 

By  some  authorities  it  is  said  that  the  A.E.G.  and  Siemens- 
Schuckert  concerns  are  in  sharp  competition  throughout 
Germany  and  in  many  other  parts  of  the  world.  On  the 
other  hand,  various  Americans  who  are  well  informed  as  to 
the  conditions  of  the  electrical  industry  of  the  world  state 
that  in  foreign  trade  at  least  there  seems  to  be  little  or  no 
competition  between  them,  but  that  frequenly  they  operate 
jointly.  It  has  also  been  said  in  Germany  that  there  is  more 
or  less  agreement  between  the  two,  and  that  for .  several 
years  they  have  not  been  unlimited  competitors,  but  that  the 
chief  staple  products  of  the  two  groups  have  been  sold  on  the 
basis  of  a  fixed  schedule,  all  larger  products,  oversea  as  well 
as  domestic,  being  handled  according  to  mutual  agreement, 
frequently  on  common  account. 

The  abstract  proceeds  to  refer  to  British  investments 
abroad,  the  effective  co-operative  organisation  of  the 
B.E.A.M.A.,  and  the  need  for  co-operation  among  American 
manufacturers.     It  concludes  : — 

A  special  report  by  Julius  G.  Lay,  United  States  Cpnsul 
General  at  Berlin,  dated  November  -2nd  to  16th,  1915,  is  in- 
cluded among  the  various  reports  which  were  received  by  the 
Commission  in  connection  with  its  investigation.  In  part  this 
report  refers  to  the  electrical  industry  as  follows  :  — 

In  certain  lines  there  are  occasionally  absolute  monopolies. 
For  instance,  the  Vereinigung  deutscher  Starkstrom  Kabel- 
fabrikanten  is  a  cartel  for  high-tension  cables.  The  contract 
runs  until  1917.  This  cartel  is  composed  of  Bergmann. 
Siemens-Schuckert,  Felten  &  Guilleaume,  A.E.G.,  and  Siid- 
deutsche  Kabelwerke,  and  is  an  absolute  monopoly.  Also 
Akkumulatorenfabrik  Berlin  u.  Hagen  is  a  monopoly  of  the 
storage-battery  manufactories.  Siemens  &  Halske,  and  A.E.G. 
have  bought  up  about  30  different  storage-battery  manufac- 
tories, leaving  only  one  outsider,  the  Accumulatoren  uml 
Elektricitats  Werke  A.G.,  formerly  W.  A.  Bose.  The  mono- 
poly pays  2-5  per  cent,  dividends. 

The  lamp  business,  which  is  of  great  importance,  is  the 
main  field  for  sharp  competition  between  the  firms  A.E.G.. 
Siemens-Schuckert,  Bergmann,  and  the  Auer  Gesellschaft 
(which  makes  only  lamps,  both  gas  and  electric).  However, 
patent  conventions  exist  between  these  companies,  and  be- 
tween each  one  of  them  and  the  General  Electric  in  America. 
Altogether,  there  are  11  competitors  making  metal-filament 
lamps. 

The  German  electrical  concerns  in  European  countries  have 
their  own  foreign  company ;  in  South  America,  they  have  their 
own  company  in  the  principal  cities,  but  in  some  cases  they 
have  agents  to  whom  salaried  engineers  from  the  home  office 
are  accredited  and  paid  by  the  home  office.  The  A.E.G. 
alone  has  100  offices  in  continental  Europe  outside  of  Ger- 
many,  and  60  offices  outside  of   Europe. 


ECONOMIC     RECUPERATION     AFTER     WAR. 


By  PROF.  W.  R.  SCOTT.  D.Phil.,  Litt.D..  1.T..D..  F.B.A. 


When  one  endeavours  to  pierce  the  veil  that  hides  from  us  al 
present  those  future  years  which  will  be  brightened  b\  the 
return  of  peace,  it  seems  as  if  popular  opinion  hovers  betweei 

two  opposite  poles  of  thought.  The  one  type  thinks  of  peai  . 
as  meaning  a  resumption  of  social  and  economic  life  just  as 

•Read  at  the  Institution-  of  Engineers  and  Shipboildeks 
in  Scotland,  February  20th,  1917. 
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it  was  when  its  normal  development  was  interrupted  by  the 
outbreak  of  war.  The  other  type  is  quite  the  opposite— it 
seems  to  regard  the  early  days  of  peace  as  an  economic 
tabula  rasa  upon  which  a  new  economic  history  may  be 
written.  Yes,  a  tabula  rasa  perhaps — but  only  in  the  sense 
that  economic  movements,  both  of  the  past  and  of  the  present, 
have  left  invisible  traces  upon  it  in  a  species  of  secret  writing 
which  will  gradually  come  to  light  when  the  war  is  over.  As 
differentiated  from  these  one-sided '  views,  there  must  be 
divined  something  of  the  future  based  "as  much  as  possible 
upon  economic  knowledge  and  the  resources  of  past  experi- 
ence in  so  far  aa  these  are  applicable.  Indeed,  such  an 
inquiry,  apart  from  its  practical  value,  is  a  test  of  the  effi- 
ciency of  modern  political  economy,  which,  to  the  extent  to 
which  it  is  a  science,  should  be  able  to  predict.  Yet  predic- 
tion, as  regards  the  present  war,  has  been  largely  falsified 
by  events  to  a  degree  which  has  been  remarkable.  Thus  it  is 
certainly  safer,  if  less  enterprising,  for  the  economist  to  wait 
upon  events,  contenting  himself  with  classifying,  investigat- 
ing, and  pronouncing  upon  these  after  they  have  happened. 
This  is  useful  work,  but  the  time  for  much  of  it  is  not  vet; 
rather  may  we  not  try  to  see,  however  imperfectly,  something 
of  the  reaction  of  the  present  war  upon  the  future  of  industry, 
thereby  attempting  to  forecast  the  material  destiny  of  Europe 
during  a  part  of  the  next  generation. 

Moralists,  poets,  philosophers,  economists,  and  statesmen 
have  written  much  of  the  evils  of  war.  To  each  nation,  whose 
temperament  is  essentially  pacific,  there  is  given  a  clear  vision 
of  the  losses  involved  in  a  state  of  hostilities.  On  its  material 
side  war  involves  immense  destruction  and  waste ;  and  it  is 
this  which  has  to  be  repaired  in  the  subsequent  years  of  peace 
— if  that  be  possible.  Accordingly,  the  first  step  will  be  to 
estimate  the  volume  of  the  loss  of  wealth  occasioned  by  war- 
fare. There  is,  first,  the  loss  of  human  productive  power  in 
so  far  as  productive  workers  are  killed  or  suffer  in  industrial 
efficiency  by  reason  of  wounds  or  disease  due  to  war.  Here 
is  a  war  loss  which  is  obvious,  and  which  is  irreplaceable  till 
a  new  generation  fills  the  vacant  places,  or,  alternatively, 
till  a  new  supply  of  labour  can  be  drawn  from  elsewhere. 
Secondly,  during  the  progress  of  hostilities  highly  skilled 
labour  is  diverted  from  productive  to  destructive  employments. 
In  the  third  place,  the  consequences  of  this  are  visible  in  the 
devastation  to  which  tracts  of  country  have  been  subjected 
which  have  been  fought  over  by  contending  armies.  Again, 
naval  operations  have  involved  losses  of  shipping.  In  the 
fifth  place,  the  general  supply  services  of  armies  in  the  field 
inevitably  occasion  a  certain  waste  of  stores.  Then,  in  the 
sixth  place,  the  high  cost  of  modern  war  is  likely  to  impose 
a  certain  strain  upon  the  credit  and  finance  of  the  combatant 
countries.  In  most  cases  immense  additions  to  the  funded 
debt  are  already  necessary,  and  these  will  grow  with  the  dura- 
tion of  the  war.  In  addition,  there  are  unfunded  borrowings, 
whether  in  the  form  of  bank  credits  to  a  Government  or  'n 
largely  increased  issues  of  paper  money.  Sooner  or  later 
these  debts  must  be  faced,  and  the  interest  on  a  funded  debt 
will  impose  a  heavy  burden  on  future  industry  for  many 
years  to  come,  while  unfunded  debts  or  excessive  issues  of 
paper  money  will  probably  be  dealt  with  by  the  flotation  of  a 
loan  when  the  time  is  judged  opportune.  Here,  again,  there 
will  be  a  further  charge  for  interest.  It  may  be  that  where 
the  credit  and  financial  systems  have  become  highly  artificial, 
the  position  cannot  be  adjusted  without  a  commercial  crisis; 
and,  if  so,  the  losses  through  a  temporary  collapse  of  credit, 
caused  indirectly  through  the  war,  must  be  added  to  the  more 
immediate  war  losses.  Even  yet  the  melancholy  catalogue  is 
not  complete.  There  remain  minor  factors  to  be  reckoned. 
There  is  a  certain  dislocation  of  production  which  arises  upon 
mobilisation,  and  again  upon  demobilisation.  If  the  indus- 
tries of  a  country  were  organised  efficiently  before  the  war, 
the  diversion  of  demand  and  contraction  of  production  usually, 
if  not,  indeed,  inevitably,  involve  producing  at  a  less  advan- 
tage than  before.  Again,  the  closing  of  trade  routes  forces 
recourse  to  substitutes  for  some  commodities  previously  used, 
and  the  substitutes  are  frequently  either  inferior,  or  else  more 
costly.  War,  in  fact,  removes  many  of  the  advantages  which 
previously  accrued  from  territorial  division  of  labour. 

Changes  of  territory,  too,  as  a  result  of  peace  terms,  have 
to  be  reckoned.  Here,  in  the  aggregate,  the  loss  to  produc- 
tion in  general  is  to  be  measured  by  the  extent  to  which  the 
new  owners  of  such  conquered  or  ceded  districts  are  less  effi- 
cient producers  than  its  former  owners;  while,  conversely, 
if  the  ultimate  settlement  follows  the  broad  lines  of  racial 
divisions,  a  gain  rather  than  a  loss  may  be  anticipated  in  the 
greater  contentment  and  more  congenial  political  affinities  of 
the  population  affected  by  the  change.  Again,  there  is  the 
question  of  indemnities,  which,  in  principle,  is  closely  con- 
nected with  that  of  loans  to  be  raised  for  purposes  of  war, 
adding  to  the  debt  of  the  country  which  pays  the  indemnity 
and  lessening  pro  tanto  that  of  the  country  which  receives  it. 
In  the  aggregate  it  would  seem  that  this  process  involved  a 
mere  transfer  of  a  claim  to  wealth  from  one  country  to  an- 
other, but  it  may  be  questioned  whether  under  the  conditions 
which  are  likely  to  govern  the  final  settlement,  and  where 
the  indemnity  is  paid  by  one  great  power  to  another  great 
power,  the  sacrifice  of  the  former  may  not  be  larger  than 
the  benefit  accruing  to  the  latter.  Also,  there  is  the  element, 
at  present  largely  indeterminate,  of  the  position  of  tariffs 
after  the  war.  Clearly  a  state  of  international  relations  in 
which,  after  a  political  peace,  a  war  of  tariffs  was  waged, 
would  be  yet  another  element  to  be  added  to  the  long  list 


of  war  losses,  in  so  far  as  trade  was  diverted  into  artificial 
channels  beyond  such  a  degree  as  its  course  was  facilitated 
by  lesser  customs  duties  amongst  friendly  nations.  So  much 
depends  upon  the  course  of  the  various  campaigns,  and  the 
state  of  feeling  between  the  present  time  and  the  declaration 
•  of  peace  that,  while  the  possibilities  offer  a  fascinating  field 
for  conjecture,  the  elements  of  the  problem  are  too  uncertain 
and  too  fluctuating  to  afford  any  firm  basis  for  calculation. 
At  the  moment  of  writing  it  would  appear  that  this  is  a 
phenomenon  of  which  account  must  be  taken. 

The  foregoing  factors,  while  not  exhaustive,  appear  to  be 
the  chief  that  have  to  be  considered.  It  is  needless  to  say 
that  the  list  is  already  long,  and  it  is  a  distressing  one.  But 
the  mere  enumeration  of  these  conditions  only  opens  up  the 
really  difficult  problem  of  the  degree  of  importance  which  is 
to  be  assigned  to  each.  And  that  difficulty  becomes  intensified 
by  the  fact  that  all  these  causes  will  continue  to  operate  in 
varying  degrees  during  the  unknown  period  which  must 
elapse  until  peace  is  declared  and  industry  can  return  to  its 
normal  course.  Therefore,  all  that  is  possible  is  to  attempt 
to  signalise  those  causes  which  are  likely  to  be  most  powerful 
in  determining  the  post  bellum  conditions.  Two  of  these 
stand  out  pre-eminently.  These  are  the  loss  of  labour  power 
and  the  accumulation  of  debt,  whether  funded  or  unfunded. 
It  would  seem  that  for  many  years  to  come  the  great  powers 
of  Europe  will  be  weary  Titans  toiling  painfully  under  the 
crushrng  load  of  their  public  obligations.  And  the  diminution 
in  the  supply  of  labour  seems  to  make  the  process  of  recovery 
slower  than  it  would  have  been  had  the  slaughter  been  less. 
Moreover,  the  efficiency  of  credit  has  made  it  possible  to  mort- 
gage future  production  to  an  extent  previously  unknown.  No 
doubt,  ultimately,  the  modern  system  of  credit  will  enable 
the  burden  to  be  diffused  over  the  production  of  a  long  period, 
but  it  can  scarcely  be  anticipated  that  the  transition  from 
credit  on  a  war  basis  to  credit  on  a  peace  basis  can  be  effected 
without  a  serious  crisis  in  some  of  the  belligerent  countries, 
perhaps  not  immediately  after  the  war,  but  not  very  long 
after  peace  ha3  been  made.  Such  a  crisis,  should  it  come, 
would  delay  recovery  in  the  countries  where  it  occurred,  and 
it  would  react  upon  the  renaissance  of  industry  in  other 
nations  whose  credit  had  stood  the  strain  with  less  disturb- 
ance. 

In  confronting  a  situation  so  unparalleled,  both  imagination 
and  courage  are  required — imagination  to  divine  the  economic 
conditions  of  the  new  Europe  which  will  arise  out  of  suffering 
of  the  old ;  and  courage,  too,  in  order  to  recover  as  quickly 
as  may  be  and  upon  a  secure  basis,  from  the  enormous  losses 
which  are  accumulating  daily.  It  appears  to  me  that,  when 
one  faces  the  future  in  this  spirit,  the  degree  of  resilience 
in  industry  may  easily  be  under-estimated.  To  a  very  con- 
siderable extent  the  disorders  which  war  is  inflicting  upon 
industry  are  generating  antidotes.  The  swollen  war  costs  are 
forcing  economy  upon  the  belligerent  peoples.  Observers  of 
pre-war  social  conditions  cannot  fail  to  have  noted  the 
rapidly  rising  standard  of  living  over  a  very  great  part  of 
Europe.  In  the  closing  years  of  last  century,  and  during  the 
early  years  of  the  present  one,  the  peoples  were  garnering  the 
fruits  of  more  than  50  years  of  remarkable  economic  progress. 
Thus,  habits  of  comfortable,  and  even  luxurious  living  had 
been  formed.  The  present  generation  had  become  accustomed 
to  that  form  of  free  spending  which  Aristotle  described  as 
the  characteristic  of  those  who,  having  inherited  wealth,  had 
never  known  privation.*  War  is  enforcing  a  return  to  a  more 
Spartan  regime.  Gradually  habits  of  economy  are  perforce 
replacing  those  of  profusion.  But  as  these  habits  become 
established,  their  influence  will  persist  when  the  war  is  over. 
Hence  resources  will  be  derived  from  this  source,  partly  to 
pay  interest  on  war  debts,  partly  further  to  supply  the  new 
capital  which  will  be  required  in  large  amounts  to  replenish 
working  capitals  and  to  replace  buildings,  plants,  and  means 
of  transport  which  have  been  destroyed  during  hostilities. 
Thus  there  are  indications  that  the  war  itself  is  calling  into 
existence  a  fund  from  which  some  of  its  own  waste  will  be 
repaired.  War  and  luxury  are  alike  unproductive  expendi- 
tures ;  but  while  the  latter  has  been  continuous,  the  former 
outlay  is  compressed  into  a  comparatively  brief  period,  thereby 
anticipating  at  one  bound  the  disbursements  upon  luxuries 
during  many  future  years. 

It  is  in  this  way  that  the  recapitalisation  of  industry  will 
be  provided,  and  that,  it  may  be  hoped,  without  undue  delay. 
It  is  to  be  remembered  that  the  productive  capacity  of  the 
extractive  industries  remains  unimpaired,  except  in  those 
cases  where  a  war  lasts  so  long  that  permanent  improvements 
in  the  land  may  become  seriously  depreciated.  Though  fac- 
tories may  be  stopped  during  the  war,  to  a  large  extent  their 
productive  capacity  remains.  In  a  country  whose  resources 
are  ill-developed  these  are  the  only  productive  losses  to  be 
faced,  and  the  recovery  of  them  should  not  be  difficult,  parti- 
cularly if  it  can  be  aided  by  moderate  loans  of  working 
capital  from  outside.  A  highly  developed  region  in  which 
there  has  been  great  destruction  of  buildings  and  machinery 
requires  larger  outlay ;  but  it  will  usually  either  have  greater 
means  for  producing  the  new  resources  itself,  or  it  can  offer 
security  to  borrow  what  it  needs  abroad.  Thus  it  would 
appear  that  great  as  the  call  upon  capital  will  be,  means  may 
be.  foreseen  by  which  it  can  be  provided. 

(To  be  concluded.) 


•  Eth.  Vic.  iv.  20. 
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PREFERENCE     FOR     AMERICAN     CABLES 
IN     AUSTRALIA. 


We  reproduce  the    following  from    the    Melbourne     lu>    foi 
January  oth.   just  to  hand  :  — 

"Strong  resentment  on  the  pan  ol  British  firms  in  Vic- 
toria has  been  aroused  l>y  the  extraordinarj  preference  given 
tn  foreign  manufacturers  when  material  for  construction 
work  is  wanted  from  abroad.  The  procedure  is  said  to  exhibit 
BUch  a  bias  in  favour  of  American  manufactures  that  all 
others  are  practically  excluded  from  consideration.  The  ten- 
ders are  so  framed  that  none  but  American  goods  can  pos- 
sibly meet  the  conditions.  This  state  of  affairs  is  particu- 
larly noticeable  in  respect  of  tenders  for  insulated  wire  for 
use  in  the  new  electric  signalling  system.  In  February,  1915, 
tenders  were  called  tor  several  miles  of  insulated  cable.  No- 
body objected  to  that,  bul  when  it  was  mentioned  thai  the 
cable  in  question  must  be  of  a  particular  brand,  ami  that 
brand  the  trade  name  of  an  article  manufactured  solelj  bj 
an  American  firm,  a  vast  amount  of  indignation  was  caused. 
Bepresenta fives  of  British  (inns,  seeing  that  their  goods  were 
shut  out  from  competition,  immediately  applied  to  the  rail- 
way department  for  leave  to  tender,  but  were  blandly  told 
that  unless  the  goods  were"  of  the  particular  American  brand 
specified  their  tenders  would  be  futile.  It  was  then  suggested 
that  an  article  similar  in  every  detail  to  that  desired  by  the 
department  might  be  considered,  but  this  was  rejected  also. 
When  asked  the  reason  for  the  great  regard  for  this  particular- 
foreign  commodity,  the  departmental  officials  stated  that  it 
had  been  used  in  the  past,  and  that  amy  extra  cost  entailed 
in  its  purchase  was  amply  made  up  for  by  its  lasting  quali- 
ties. One  of  the  British  firms  then  secured  samples  of  the 
foreign  wire,  which  had  been  in  use  for  20  years,  and  sent 
them  to  England,  where  they  were  subjected  to  rigid  scrutiny, 
after  which  the  firm  cabled  its  representative  here  to  the 
effect  that  it  could  make  an  article  similar  in  every  respect, 
but,  of  course,  could  not  call  it  by  the  particular  name  used 
by  the  American  firm.  It  also  quoted  prices  for  this  work. 
These  in  every  case  were  from  50  to  70  per  cent,  cheaper  than 
the  American  article.  A  tender  was  then  submitted.  The 
difference  in  price  flabbergasted  even  the  railway  officials, 
who  suggested  that  it  was  so  great  that  there  must  be  some- 
thing wrong.  Having  been  reassured  upon  this  point,  they 
then  wanted  to  know  if  the  article  was  that  asked  for  in  the 
specification.  Having  discovered  that  it  was  similar  in  every- 
thing but  the  name,  the  department  finally  rejected  the 
tender,  and  gave  the  order  to  the  American  firm  at  a  price 
vastly  in  excess  of  the  offer  made  by  the  British  manufac- 
turer. British  representatives  in  Victoria  of  insulated  cable 
firms  state  that  the  American  article  is  quite  ordinary.  There 
is  no  trade  secret  bound  up  in  its  manufacture,  and  it  can 
be  made  by  other  firms,  which  cannot,  however,  use  its 
American  name.  Added  to  that,  the  British  firms  can  make 
it  much  cheaper.  At  a-  time  like  this,  when  the  railway 
finances  are  in  such  a  muddle,  and  cries  for  economy  are 
heard  on  every  side,  one  would  naturally  suppose  that  the 
railway  department  would  like  to  buy  as  cheaply  as  possible 
without  loss  of  efficiency,  yet  tenders  are  again  to  be  called 
for  the  supply  of  a  large  quantity  of  insulated  wire,  and  the 
specification  is  for  the  same  American  brand.  The  repre- 
sentatives of  British  firms  in  Victoria  do  not  complain  of 
open  competition,  but  they  do  object  to  a  particular  tender 
being  earmarked  for  an  American  firm  in  such  a  manner  as 
to  preclude  competition  by  British  firms,  especially  when  the 
British  firms  can  turn  out  an  article  equally  as  good  for 
nearly  half  the  money.  If  in  two  tenders  for  30  miles  of 
cable  the  difference  in  price  is  £1$  per  mile,  and  the  quality 
of  the  goods  is  much  the  same,  there,  must  be  something 
very  queer  about  a  department  which  refuses  to  pay  any  but 
the  higher  price.  The  management  of  the  railways  has  not 
been  a  howling  success,  but  the  least  that  can  be  done  is  to 
allow  opeu  competition  in  respect  of  the.  supply  of  cables, 
and  give  the  well-beloved  American  article  a  chance  to  prove 
its  superiority." 

The  same   newspaper  in   its   issue  of  the  following   day  re- 
turned to   the  matter  thus  :  — 

"That  they  do  not  favour  American  products  to  the  detri- 
ment of  British  or  Australian  articles  is  tin-  reply  of  the 
Railway  Commissioners.  The  Commissioners,  however,  while 
appreciating  the  merits  ol'  the  American  wire  referred  to, 
have  evidently  steeled  themselves  against  any  possibility  of 
a  precisely  similar  article  being  manufactured  within  the 
Empire.  They  state  that  they  are  in  possession  of  a  sample 
of  this  brand  of  wire  which  has  been  in  use  in  Victoria  for 
20  years,  and  the  insulation  is  just  as  good  as  ever  it  was.  . 
If  the  Commissioners  cared,  however,  to  investigate  they 
could  find  British-made  wire  whose  lasting  qualities  are  noth- 
ing inferior  and  a  great  deal  cheaper  than  the  American  pro- 
duct. One  of  the  British  firms  which  was  not  allowed  to 
tender  in  February,  1915,  can  produce  samples  of  its  own 
insulated  wire  which  has  also  been  in  use  for  20  years,  and 
the  insulation  is  just  as  good  as  ever.  This  wire  was  actually 
compared  with  a  20-year-old  sample  of  the  Commissioners' 
favourite,  and  although  the  insulation  was  not  so  thick  and 
the  wire  had  been  carrying  a  higher  voltage  than  the  Ameri- 
can   wire,    it  was  in  an   equally   good   state  of   preservation. 

"In  their  reply,  the  Commissioners  stated  that  the  depart- 
ment's settled   policy    was    that   when    any    commodity    was 


required  an  effort  was  made  to  obtain  it  in  Australia,  and, 
failing  that,  in  England.  They  were  constantly  giving  pre- 
ference to  home-made  articles  and  paying  a  higher  price  for 
them  in  accordance  with  this  policy.  There  were,  however, 
some  cases  where  the  interests  of  the  railway  department 
and  the  State  made  it  necessary  to  go  outside  to  secure  cer- 
tain indispensable  articles.  In  this  particular  instance,  the 
insulated  wire  was  required  for  certain  portions  of  the  auto 

uiatic  signalling  scheme,  and  the  American  article  mentio 1 

in  the  tender  was  tin-  must  durable  for  haul  wear  and  use 
in  damp  places  that  was  known.  While  fully  appreciating 
the  desirability  of  fostering  Empire  industries,  they  were 
absolutely  satisfied  that  in  using  this  wire  they  were  doing 
the  right  thing.  This  wire  was  obtained  for  a  special  pur- 
]Kise,  and  was  used  where  the  strain  upon  the  dielectric 
for  damp  and  other  conditions  was  very  great.  The  material 
used  for  insulating  purposes  was  made  from  a  formula  which 
was  a  close  trade  secret,  and  which  had  not  hen  discovered 
by  any  other  American  firm  engaged  in  the  manufacture  1 
insulated  wire.  The.  necessity  for  effective  insulation  upon 
wires  controlling  the  automatic  signals  was  very  great,  as 
the  whole  of  the  running  of  the  trains  depended  upon  it, 
and  a  great  expense  and  inconvenience  would  result  if  an 
inferior  article  were  used.  They  could  not  understand  why 
it  should  be  assumed  that  they  were  so  unpatriotic  on  the 
one  hand  and  so  foolish  on  the  other  as  to  pay  a  higher  price 
for  American  goods  than  for  British.  The  brand  of  insulated 
wire  made  in  America  had  been  proven  to  be  a  vastly  superior 
article  to  any  other,  and  it  was  only  the  great  necessity  for 
its  use  in  a  most  important  part  of  the  railway  system  that 
prompted  its  purchase. 

"The  question  that  all  this  special  pleading  suggests  is  : 
How-  can  the  Commissioners  be  satisfied  that  the  American 
brand  of  wire  is  the  best  obtainable  for  their  purpose  when 
they  have  never  given  any  other  kind  a  chance  to  prove 
itself?  The  business  of  producing  insulated  wire  is  not  a 
new  one.  The  problem  of  deep-sea  cables  has  been  solved 
years  ago,  so  that  it  should  not  be  a  difficult  matter  for  any 
firm  to  manufacture  insulation  which  will  stand  for  a  long 
period  the  dampness  and  strain  involved  in  an  automatic 
signalling  system." 


CORRESPONDENCE. 


Letters  received  by  us  aler  5  P.M.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  slum  Id  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  til  OW possession. 


The  Inspection  of  Munitions. 

"Commercial's"  dictum,  in  your  issue  of  February  16th, 
that  the  "  British  will  always  he  fools,"  is  undoubtedly  to  a 
great  extent  true,  taken  as  a  general  statement,  and  he  con- 
clusively proves  in  his  article  that  he  is  certainly  British  him- 
self. I  can  assure  him  that  he  expects  too  much  of  the 
credulity  of  your  readers  in  connection  with  his  condemna- 
tion of  the  heads  of  the  various  War  Departments  and  the 
inspectors  under  their  control.  They  will  not  believe  that  all 
these  men  an-  fools — I  doubt  if  any  of  them  are  prepared  |o 
accept  his  statement  that  the  inspectors  did  not  know  a 
"  cable  from  a  cow."  Only  a  fool  would  make  such  a  state- 
ment. 

What  is  the  complaint  that  "Commercial"  wishes  to  put 
forward?  Apparently,  that  two  Army  officers  made  a  30  mile 
journey  to  inspect  three  coils  of  7/22  wire,  and  that 
gentleman  made  the  "  same  trip  ha  train  "  to  see  200  ft.  "1 
motor-car  ignition  wire.  Then  he  proceeds,  in  a  somewhat 
effeminate  style,  to  reproach  the  British _ War  Department  for 
its  methods  of  ordering  material  and  dealing  with  such  orders, 
basing  his  argument  on  the  above  two  cases.  From  these  he 
tries  to  prove  that  the  country  abounds  with  "hindrances  to 
the  business-like  conduct  of  our  present  task."  and  "that  we 
are  plagued  by  the  business  amateurs"  in  the  new  War  De 
partments. 

Britain,  as  the  world  admits,  has  done  wonder?,  and  the 
CO-operation   between   the   War    Department    and   the    maniila. 

turere  of  the  country  has  proved  to  be  most  satisfactorj  .   Many 

of  the  leading  men  in  the  country  are  giving  their  services  in 
assisting  to  increase  the  efficiency  of  the  production  ol  mum 
tinns.  The  inspectors,  too,  have  in  many  ca-^es  been  of  great 
help  to  the  manufacturers,  and  it  is  a  fact  that  their  presence 
is  welcomed  by  those  whose  ideas  are  to  turn  out  reliable 
goods  as  well  as  to  make  a   profit  mi  their  contracts 

"  Commercial  "  is  evidently  quite  unaware  of  how  the 
ministry  deals  with  supplies;  and.  with  such  a  narrow  nut 
look,  I  doubt  if  he  will  ever  become  aware  of  the  exten-i\e 
scale  on  which  the  work  is  carried  out. 

He  has  the  usual  shop  foreman's  contempt  for  forms,  hm 
it  would  be  well  if  he  realised  that  no  large  business  is  carried 
on  successfully  without  what,  to  the  uninitiated,  appears  to 
be  a  confusion  of   "  triplicate  advices." 

I  happen  to  be  a  Government  Inspector,  and  have  had  to 
deal  with  such  goods  as  "Commercial"  mentions.  I  have 
also  made  long  journeys  to  inspect  small  lots;  but  mv  mission 
has  in  most   cases   covered  several   such  lots,   as  well  as  the 
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most  important  one  of  keeping  in  contact  with  the  heads  of 
the  contracting  firms.  • 

It  will  be  understood  that  there  are  very  few  firms  in  the 
country  whose  orders  are  limited  to  "  three  coils  of  7/22  "  and 
a  short  length  of  "  motor-car  ignition  wire."  Most  firms  have 
extensive  orders  involving  delivery  over  a  long  period,  and  it 
is  often  necessary  in  those  cases  to  keep  in  touch  with  the 
work  and  to  encourage  the  manufacturers  to  be  as  regular  as 
possible  in  their  deliveries. 

I  quite  agree  that  the  "  hide-bound,  short-sighted  policy  of 
past  years  .  .  .  still  thrives  in  business,"  and  I  consider 
"  Commercial  "  a  good  example  of  its  supporters. 

Albion. 


Boiler  House   Operation  and  Maintenance. 

The  interesting  particulars  of  the  dimensions  given  on  page 
193,  Vol.  LXXX..  No.  2.1147,  of  the  furnace  arches  adopted  at 
the  generating  stations  at  Brakpan  and  Vereeniging  opens 
up  a  question  which  has  not  been  given  sufficient  attention  by 
boiler  manufacturers,  although  the  design  of  the  furnace  set- 
ting is  a  problem  intimately  connected  with  the  burning  of 
fuel,  having  regard  to  efficiency  and  smokeless  combustion. 

The  sketch  below  gives  an  example  of  the  empirical  for- 
mula which  has  been  developed  at  the  Wood  Lane  Works 
of  the  Kensington  ami    Xotting  Hill  Electric  Lighting  Com- 


panies, with  very  satisfactory  results,  and  may  be  useful  to 
those  who  have-  to  settle  the  dimensions  of  furnace  arches 
for  given  lengths  and  areas  of  chain-grate  stokers. 

The  formula  submitted  is  not  to  be  taken  as  final,  although 
it  represents  a  good  start.  Further,  slight  alterations  wiT 
suggest  themselves  under  varying  conditions,  and  the  class  of 
coal  used. 

Formula  . 

L  =  the  effective  length  of  the  grate. 

c  =  l  x  -2/3  plus  6'  in.  added  for  every  foot  of  width  between 
the  furnace  walls  exceeding  5  ft.  0  in. 

B  =  L  taken  in  feet  X  2.5,  the  result  to  be  considered  as 
inches. 

C.  Mancha  Bennett. 

Engineer. 

London,  February  23r<J,  1917. 


Fuse  Failures. 

As  one  privileged  to  witness  a  series  of  experiments  carried 
out  by  Mr.  Baynes,  I  venture  to  add  a  few  remarks  to  those 
penned  by  Mr.  Berry  in  your  issue  of  February  16th  as  to 
the  aim  of  these  investigations. 

According  to  my  understanding,  the  object  of  these  experi- 
ments was  to  confirm  the  conviction  acquired  as  to  the  un- 
suitability  of  the  use  of  metal-work  cases  in  conjunction  with 
fuse  gear;  which,  as  the  article  mentions,  decided  Mr.  Baynes 
to  adopt  stoneware  to  remove  the  added  danger  of  the  arc 
spreading  by  a  conducting  case. 

Mr.  Berry's  suggestion  of  the  necessity  of  a  "  temporary 
expedient  "  is  just  the  very  risk  that  Mr.  Baynes  desired  to 
guard  against,  being  a  more  general  practice  than  is  appre- 
ciated. 

Assuming  that  Mr.  Berry's  ideal  fuse  possessing  an  emer- 
gency "  temporary  expedient  "  has  been  realised,  then  it  seems 
somewhat  illogical  to  design  ■  a  fuse  with  ample  clearances 
without  regard  to  the  surrounding  (usually  earthed)  metal 
case  having  equally  safe  clearances  from  live  parts,  the  im- 
portance of  which  Mr.  Berry  makes  no  reference  to. 

From  the  photographic  results  of  blowing  a  fuse  (4  in. 
break),  the  size  of  iron  box  required  to  escape  the  arc  would 
not  be  practicable,  and  the  added  internal  mechanism  of 
certain  combinations  of  switch  fuse  gear  would  aggravate 
these  conditions. 

It  was  the  above  facts  that  induced  Mr.  Baynes  to  continue 
on  with  his  views  to  call  for  non-conducting  cases. 

The  adoption  of  either  the  "Zed"  type  or  Messrs.  Berry's 
pattern  cannot  correctly  be  regarded  as  a  "  graceful  conces- 
sion," but  merely  a  question  of  merit  of  design,  on  which 
basis  the  fuses  which  my  company  submitted  at  the  time  were 
also  considered. 

The  British  Central  Electrical  Co.,  Ltd. 

E.    S.    CONRADI. 

London,  EC,  February  list,  1917. 


Carious  Trouble  with  lead-Sheathed  Cables.    . 

The  troubles  mentioned  by  Mr.  Partridge  in  your  issue  of 
the  23rd  inst.  are  very  interesting,  and  are,  I  believe,  due  to 
continued  bending  and  straightening  of  the  lead  at  the  points 
of  fracture. 

Such  fractures  are  very  common  on  aerial  lead-covered 
cables  carried  on  a  suspension  wire,  and  are  due  to  vibration 
set  up  by  the  wind,  failure  taking  place  at  the  points  of  sus- 
pension where  the  vibrations  are  damped  off. 

As  Mr.  Partridge  experiences  the  trouble  in  quiet  as  well 
as  in  busy  thoroughfares,  it  would  appear  that  vibration  is 
only  a  secondary,  b.ut  contributing,  .cause,  the  primary  cause 
being  the  natural  expansion  and  contraction  of  the.  cables  due 
to  the  difference  in  heating  between  full  and  light  loads. 

The  fact  that  some  joints  failed  at  both  ends,  and  others  at 
one  end  will  be  due  to  the  stresses  set  up  affecting  both  ends 
equally,  or  one  end  more  than  the  other,  due  to  (1)  the  sym- 
metry of  suspension  or  otherwise  of  the  cable,  in  the  manhole, 
or  (2)  to  the  joint  not  being  in  the  middle  of  the  manhole, 
or  (3)  to  the  unequal  expansion  into  the  manhole  from  the 
stretches  of  cable  on  either  side. 

The  last  factor  is  influenced  by  the,  levels  of  the  cables; 
if  the  cables  fall  from  one  manhole  to  the  next,  the -tendency 
is  for  them  to  expand  and  contract  downhill,  a  fact,  which 
explains  the  creeping  of  cables  downhill  when  they  are  sub- 
jected to  alternate  excessive  and  light  loads. 

Possibly  Mr.  Partridge's  cables  are  now  operating  at  higher 
loadings  than  usual. 

W;  Nairn. 

Glasgow,  February  '24th,  1917. 


The  trouble  experienced  by  Mr.  G.  W.  Partridge  is  rather 
an  interesting  one,  as  it  brings  to  the  fore  a  difficulty  which 
may  occur  more  repeatedly  as  stations  are  linked  up  by  long 
trunk  mains. 

The  information  given  in  the  letter  neither  states  the  size 
or  sizes  of  the  cables  affected,  nor  the  current  densities  at 
which  they  are  run.  so  that  it  is  impossible  to  work  upon 
any  definite  data  in  this  respect.  I  venture,  however,  to  give 
the  following  suggestion,  although  it  may  have  already  re- 
ceived consideration. 

It  is  generally  accepted  that  the  safe  increase  of  tempera- 
ture of  a  paper-insulated  cable,  with  initial  temperature  of 
CO  deg.  F.,  is  approximately  90  deg.  F.  With  this  increase 
of  temperature  due  allowance  should  be  made  for  expansion 
and  contraction  of  both  the  copper  conductors  and  the  lead 
sheathing  at  the  joints.  If  one  takes  the  coefficient  of  linear 
expansion  of  copper  at  .0000103  per  deg.  F.,  a  100-yard  length 
of  cable  will  expand,  for  90  deg.  rise  in  temperature,  3.33  in., 
or  4.8  ft.  to  the  mile. 

Under  the  same  temperature  rise,  the  lead  sheathing  would 
have  an  expansion  of  5.18  in.,  or  7.7  ft.  in  one  mile. 

The  lead  sheathing  being  the  outer  and  unserved  would 
not  attain  this  temperature  rise,  but,  assuming  the  rise  is 
45  deg.  F.,  the  expansion  of  the  sheathing  would  be  2.59  in. 

Now,  since  the  plumbed  joints  in  the  pits  can  be  taken  as 
fixed  or  rigid  ends  of  a  cable,  the  expansion  and  contraction 
has  to  be  absorbed  between  these  two  terminations. 

The  lead  sheath,  being  stiffened  at  the  plumbed  joint,  has 
very  little  movement,  but  at  the  position  where  the  cracks 
have  developed  the  lead,  being  ductile,  gives  to  variations  in 
length,  and  it  is  presumably  the  subsequent  fatigue  which 
has  brought  about  the  failure. 

It  would  be  interesting  to  ascertain  whether  the  cracks 
close  when  no  energy  is  being  transmitted,  and  open  out 
when  the  amount  of  energy  transmitted  is  at  ite  maximum. 

Mr.  C.  J.  .  Beaver,- in  his  paper  on.  -Cables-"-  (I.E.E. 
Journal,  Vol.  53,  No.  238,  pages  65/66),  gives- some  interesting 
results  of  tests  on  expansion  and  contraction  of  cables. 

I  might  mention  that  Messrs.  A.  Reyrolle-  &  Co.  are  the 
manufacturers  of  a  special  expansion  joint  for  all  voltagea 
un  to  20.000. 

S.  M.  G.  Teal. 

Hornsey,  London,  N..  February  ■2,'>lh,  1917. 


The  Homogenous  Lead  Coating  Co. 

My  attention  has  been  called  to  a  notice  that  has  been 
appearing  in  the  technical  Press  that  I  have  sold  my  interest 
in  the  Homogenous  Lead  Coating  Co.  Whilst  this  is  a  fact, 
the  wording  is  misleading,  as  it  implies  that  I  am  not 
entitled  to  carry  on  similar  work. 

I  shall  have  before  long  the  most  up-to-date  works,  appli- 
ances, and  processes  for  producing  every  description  of  lead- 
lined  vessels  and   tanks  for  chemicals  and  other  purposes. 
Sherard  Cowper=Coles. 

Sunbury-ou-Thames,    Feliruary   23rd',    1917. 


British  v.  German  Turbines. 

I  have  very  much  sympathy  with  Mr.  A.  Nichols  Moore 
because,  while  he  has  been  running  A. E.G.  turbines  for  31 
years,  I  have  been  running  them  successfully  for  101  years. 
I  may  say  that  upon  overhauling  last  year  one  bearing  showed 
the  original  scraper  marks  that  were  made  10  years  previously. 
But  the  clearances  allowed  in  the  labyrinth  packing  are  ver> 
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small .  and  in  some  cases  a  seizure  means  a  new  shaft.  Their 
metallurgical  knowledge  also  appears  to  be  peculiar,  as  they 
put  bronze  and  iron  or  steel  together,  so  as  to  form  electro- 
lytic couples  wherever  possible.  Their  steam  consumption  is 
-fair  when  new,  but-  very  quickly  deteriora-tes,  and  J,  person- 
ally, am  delighted  to  have  a  change  to  -  British  -turbines, 
although  I  believe  very  much  more  depends  upon  the  man 
who  actually  looks  after  the  plant  than  upon  the  nameplate. 

W.   H.  Sisson. 

Stoneclough,  February  2Ath,  1917. 

P.S. — The  A. E.G.  also  designed  their  early  turbines  so  that 
it  took  a  few  days  to  get  inside,  and  a  similar  time  to  replace 
and  refit.  Their  experiments  with  nickel  and  other  steels 
for  turbine  blades  were  also  very  unsatisfactory  from  the 
users'  point  of  view. 


Meirowsky  Insulating  Tubes. 

Referring  to  the  paragraph  "  Meirowsky  Insulating  Tubes  " 
in  your  issue  of  the  16th  inst.,  kindly  note  that  I  am  Mr. 
Efeorge  Schultz  still  and  have  not  changed  my  name,  but 
that  it  was  my  son,  Mr.  D.  H.  Schultz,  who  changed  his  name 
and  is  now  Captain  Scott. 

Regarding  the  last  paragraph  on  page  175,  it  seems  to  me 
that  the  reference  to  "  sharp  practice  "  may  easily  be  con- 
strued to  refer  to  my  firm,  George  Schultz  &  Co.,  Ltd.,  but 
such  reference  did  not  apply  to  us. 

Geo.  Schultz. 

London.  E.G.  February  22nd,  1917. 


NEW     ELECTRICAL    DEVICES,    FITTIN05, 
AND     PLANT. 

Benders  are  inrited  In  .submit  particulars  of  new  or  improved 
derices  and  ap/ineul us.  which  will  be  published  if  considered  of 
sufficient  interest. 

B.T.H.  Hand  Lamp. 

The  British  Thomson-Houston  Co.,  Ltd..  Rugby,  has  intro- 
duced a  new  type  of  hand  lamp,  which  is  primarily  intended  for 
workshop  and  factory  use,  is  strongly  made  to  withstand  rough 
handling,  and  embodies  certain  improved  features.  Each  lamp  con- 
sists essentially  of  three  parts  :  a  handle,  a  holder,  and  a  guard 
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^&r. 


I'n.    1.— The  New  B.T.H. 
Hand  Lamp, 


2. — Sectional  View 
B.T.H.  Ham.  Lamp. 


The  handle  is  made  of  ehonised  wood,  and  furnished  at  the  top 
with  a  rubber  ring  and  insulated  bush  through  which  the  flexible 
cord  enters.  It  is  further  provided  with  a  leather  strap  or  handle 
securely  attached  by  means  of  brass  screws-  of  such  length  as  to 
prevent  the  possibility  of  their  entering  the  wire-way  in  the  centre 
of  the  handle. 


The  holder  is  constructed  entirely  of  porcelain  (aparl 
plungers),  and  is  provided  with  a  Range  wh  rebj  it  is  aft&hed  to 
the   handle.    This   attachment    is   effected   by  aerewi    which  pass 
through  the  flange  of  the  lampholder,  through  a  wooden  .flange  at 


oped-. 


■a-  fixed  in 
ith  a  skirt 
fgned  as  to 


Hi"  end  of  the  handle,  and  into 

The  attachment  is  therefore  not  dependent  on  jyood  bc 
the  end" grain  of  the  wood.     The  holder  is  provided 
entirely    covering    the  cap   q(   1  Jj. ■    lamp,  and    is    bo   fl; 
petmit  of  easy  wiring  when  unmounted. 

The  guard  consists  of  strong  galvanised  iron  wire  made  up  in 
flie  form  shown  in  the  illustrations,  and  is  secured  to  the  handle  by 
two  brass  wing-nuts.  The  attachment  is  made  through  two  slots 
in  the  periphery  of  the  metal  ring  referred  to  above,  and  so  con- 
trived that  by  slackening  the  wine-nuts  a  couple  of  turns,  the 
guard  can  be  disengaged  by  rotating  it  about  the  axis  of  the  lamp. 
The  size  of  the  guard  is  large  enough  to  accommodate  any  lamp  up 
to  and  including  tin-watt  standard  .Mazda. 

This  hand  lamp,  which  passes  Home  Office  requirements,  i- 
entirely  of  British  design  and  made  at  Rughy. 

x  A  New  Demagnetise!'. 

The  permanent  magnetic  condition  imparted  to  pieces  finished  in 

magnetic  chucks  is  clearly  objectionable  on  some  classes  o.f  work. 
as  milling  cutters  for  instance.  Such  cutters  would  attract  and 
hold  the  chips  produced  when  cutting,  and  they  would  act  as  some 
hindrance  to  maximum  production  as  well  as  an  annoyance  to  the 
operator.  The  demagnetiser  here  illustrated  in  diagram  is  built  by 
Messrs.  J.  H.  Humphreys  &  Sons.  Oldham,  for  rapidly  demag- 
netising pieces,  and  avoids  some  disadvantages  of  rotary-jnagnet 
patterns.  It  does,  not  require  any  fixing,  and  can  be  put  to  work 
in  any  position.     The  complete  equipment  consists  of  demagnetiser 


Fig.  3. — Humphreys"  Demagnetises. 

(shown  in  plan),  rotary  converter,  and  starting  rheostat.  The 
demagnetiser  contains  fixed  coils  and  is  operated  direct  by  a  low- 
voltage  alternating  current  supplied  by  the  converter,  which 
through  the  starting  rheostat  is  connected  to  an  ordinary  direct- 
current  lighting  or  power  circuit.  The  converter  spindle  runs  in 
ball  bearings,  and  the  brush  gear,  terminals,  and  wire  connections 
are  enclosed,  no  loose  wires  being  exposed.  The  work  is  passed 
over  the  polished  platens  of  the  demagnetiser  once,  or  in  the  case 
of  heavy  pieces,  twice,  the  whole  operation  taking  a  few  seconds. 
Pieces  much  larger  in  size  than  the  platens  can  be  thus  demag- 
netised.— American   Machinist. 


LEGAL 

London  County  Council  and  Tramway  Rating. 
Settlement  op  Outstanding  Appeals. 
Following  the  decision  of  the  County  of  London  Quarter  Sessions 
in  favour  of  the  London  County  Council  in  the  latter's  appeal 
against  the  quinquennial  assessment  of  its  tramways  in  the 
Borough  of  Finsbury,  the  Council  and  the  Assessment  Committees 
concerned  have  now  agreed  the  figures  in  the  remaining  appeals. 
These  related  to  tramways  in  Holborn  (parishes  of  Saffron  Hill,  St. 
Andrew -above-the-Bars,  and  St.  George-the-Martyr)  and  in  Bethnal 
Green,  and  the  Council's  costs  are  to  be  repaid  by  the  respective 
Assessment  Committees. 

Jn  the  case  of  the  three  Holborn  parishes  the  County  Council 
have  secured  a  reduction  of  £787  in  the  gross  value,  which  now 
stands  at  £8,453  ;  and  of  £787  in  the  rateable  value,  which  is  now 
£3.201.  In  the  case  of  Bethnal  Green,  the  gross  value  has  been 
reduced  from  £5,819  to  £3,019,  and  the  rateable  value  from  £5,255 
to  £2,455.  The  total  reduction  of  rateable  value  in  these  two 
boroughs  is,  therefore.  £3,587, 

The  rateable  value  of  the  tramways  in  Finsbury  was  reduced  by 
Quarter  Sessions  from  69,770  to  £6,627,  and  the  Local  Government 
Committee  of  the  Count;  Council  intimates  that  this  reduction 
is  equivalent  to  33  per  cent,  of  the  rateahle  value  in  the  list,  As. 
however,   reductions    had    already    been    made   by  the    A 

Committee,  the  total  reduction  represents  17  per  cent,  ol  the  assess- 
ment in  force  before  the  quinquennial  valuat  ion.  and  57J  per  out 
of  the  assessment  in  force  at  the  quinquennial  valuation  oi 

When  the  appeals  relating  to  the  tramways  in  Holborn  and 
Finsbury  came  on  for  hearing,  Mr.  Clavell  Salter.  K.t'..  II. P.  ton 
behalf  of  the  Holborn  Union  Assessment  Committee!,  raised  a 
preliminary  technical  point — namely,  that  the  County  Council  was 
not    entitled    to    have    the    appeals   heard,   because   the    notice-    ,1 
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objection  to  tin-  valuation  lists  did  not,  comply  with  the  provisions 
of  the  Valuation  (.Metropolis)  Act,  1869,  as  they  did  not  state  the 
all  rations  which  the  Council  desired  to  have  made,  nominal  figures 
only  having  been  inserted.  The  Court  decided  against  this 
objection,  but  assented  to  Mr.  Salter's  application  for, a  case  to  be 
stated  for  the  decision  of  the  High  Court  upon  the  point.  As  a 
result  of  the  agreement  arrived  at.  the  Assessment  Committee  will 
not  proceed  with  this  case. 

The  Local  Government  Committee  of  the  County  Council  ha9 
had  before  it  a  statement  showing  the' effect  of  the  quinquennial 
valuation  of  1915  upon  the  assessment  of  the  Council's  tramway 
undertaking.  The  total  rateable  value  is  £266,475.  The  rateable 
value  of  the  tramway  buildings,  as-compared  with  the  valuations 
in  force  before  the  quinquennial  valuation,  shows  an  increase  of 
£12,462.  This  increase  is  mainly  due  to  the  substitution  of 
turbines  for  reciprocating  engines  at  Greenwich  generating 
station,  but  some  increase  has  been  caused  by  the  enlargement 
of  the  capacity  of  Abbey  Wood  car-shed  and  Vauxhall  and  the 
Elephant  and  Castle  sub-stations.  The  total  rateable  value  of  the 
lines  has  been  reduced  by  £45,171.  These  reductions  are  in  addi- 
tion to  those  amounting  to  £51,087  (net),  which  were  made  in 
[913-14,  consequent  upon  motor-omnibus  competition. 

The  Committee  states  that  it  was  most  anxious  to  avoid  liti- 
gation and  the  expenditure  of  public  "money,  especially  under  pre- 
sent conditions.  It  accordingly  entered  into  negotiations  with 
a  number  of  Assessment  Committees,  and.  with  the  exceptions  of  the 
Holborn  Union  and  Bethnal  Green,  was  able  to  arrange  terms 
which  it  felt  it  could  accept  on  behalf  of  the  County  Council. 
In  regard  to  those  two  exceptions  prolonged  negotiations  took 
place,  and  the  chairman  (Mr.  E.  L.  Meinertzhagen,  J. P.),  had  a 
number  of  interviews  with  representatives  of  the  assessment  autho- 
rities, but  notwithstanding  his  efforts  a  settlement  could  not  be 
arrived  at.  Accordingly  the  Committee  was  compelled  to  allow 
the  matter  to  go  to  Quarter  Sessions  for  determination. 


A  Disputed  Leaving  Certificate. 
In  the  King's  Bench  Division,  on  February  22nd,  before  Mr.  Justice 
Atkin,  the  British  Thomson-Houston  Co.,   Ltd.,   appealed  against 
the  decision  of  a  Munitions  Tribunal,   in  which   Henry  Sabin,  a 
night  watchman,  was  the  complainant. 

Mr.  Maddocks.  for  the  appellants,  stated  that  Sabin  was 
engaged  as  a  night  watchman.  He  was  first  paid  28s.  per  week, 
and  later  he  was  paid  43s.  9d.  He  applied  for  a  rise  in  wages,  and 
as  this  was  not  granted,  he  asked  for  a  leaving  certificate,  which 
was  refused  by  the  firm.  On  the  matter  going  before  the  Tribunal, 
it  was  decided  that  unless  the  firm  were  prepared  to  pay  Sabin  19s. 
a  week,  it  was  unreasonable  to  refuse  him  the  leaving  certificate. 
There  was  no  district  rate  of  wages  on  which  the  firm  coula  rely. 
The  onus  was  upon  Sabin  to  prove  that  he  was  entitled  to  a  higher 
wage.  Evidence  was  given  before  the  Tribunal  from  two  firms 
that  higher  wages  were  paid  than  those  prevailing  in  the  appel- 
lants' firm.  On  the  other  hand,  evidence  was  given  that  lower 
wages  were  paid  in  some  neighbouring  works. 

Mr.  Si.esser,  for  the  complainant,  contended  that  sufficient 
evidence  had  been  afforded  to  enable  the  Tribunal  to  arrive  at  a 
decision  as  to  the  amount  which  should  be  fixed.  The  Tribunal 
heard  the  evidence  of  five  witneses  before  coming  to  a  decision. 

Mr.  Justice  Atkin  found  that  the  Tribunal  had  no  evidence 
upon  which  they  could  find  that  the  amount  fixed  was  the 
prevailing  rate  of  wages.     The  appeal  would  be  allowed. 


High-Tension  Electrometers  for  X-ray  Apparatus. 
Before  the  Controller  of  Patents,  in  the  Patents  Court,  on  Wed- 
nesday last  week,  Messrs.  Fredk.  R.  Batt  \  Co.,  Ltd..  London, 
applied  for  licence  to  use  the  German  Patent  25,101,  of  1912,  in 
the  name  of  Bauer,  for  the  manufacture  of  high-tension  electro- 
meters to  be  employed  in  connection  with  X-ray  apparatus. 
Patent  25,101  covers  the  combination  with  a  unipolar  electrometer, 
for  connection  to  a  high-tension  circuit,  of  a  casing  surrounding 
the  electrometer,  the  casing  provided  with  means  for  reading  the 
deflection  of  the  electrometer,  and  being  composed  of  material 
which  readily  gives  up  its  charge  to  an  ionised  surrounding 
medium.  The  casing  is  readily  penetrated  by  Rontgen  rays.  The 
high-tension  electrometer  comprises  fixed  metal  plates,  metal  vanes 
carrying  an  indicating  number,  mounted  to  rotate  relatively  to  the 
plates,  and  a  spring  tending  to  rotate  the  vanes  in  one  direction, 
the  casiny  surrounding  the  plates,  vanes,  and  springs  being  provided 
with  means  for  reading  the  deflection  of  the  vanes. 

Mr.  J.  H.  Webb,  the  secretary  of  the  company,  said  they  had 
received  orders  for  the  Bauer  electrometer.  They  had  had  difficulty 
in  getting  them  from  the  firm  who  had  obtained  a  licence  to  manu- 
facture. Messrs.  Newton  .V  Wright.  He  concluded  that  they  were 
not  in  a  position  to  manufacture.  Any  firm  making  these  electro- 
meters needed  to  have  special  facilities.  His  own  firm  possessed 
special  advantages  for  manufacture  and  sale.  The  Bauer  electro- 
meter was  nothing  more  or  less  than  an  electrostatic  voltmeter, 
and.  to  make  one  efficient  in  every  way.  a  firm  required  to  have  a 
very  good  knowledge  of  the  working  of  such  instruments.  They 
were  somewhat  difficult  to  manufacture,  the  mechanical  parts 
rather  than  the  electrometer.  It  was  essential  to  employ  the 
proper  material  in  manufacture,  otherwise  the  instrument  became 
at  once  absolutely  inefficient.  The  meter  had  to  be  placed  on  the 
secondary  circuit  of  an  X-ray  apparatus  for  making  measurements  of 
the  working  of  the  X-ray  outfit.  The  applicants  were  one  of  the 
largest  manufacturers  of  X-ray  apparatus,  and  were  official  con- 
tractors for  the  War  Office.  They  held  the  opinion  that  if  they 
could  supply  to  the  War  Office,  or  to  their  X-ray  Committee,  an 


instrument  made  under  the  Bauer  patent,  which  was  absolutely 
efficient  and  made  to  their  satisfaction,  they  would  probably  get  a 
'  very  large  sale  for  it.  He  had  been  in  communication  with  a  firm 
of  great  repute  in  the  manufacture  of  electrostatic  instruments, 
and  had  made  arrangements  for  early  manufacture.  The  appli- 
cants themselves  employed  90  men  in  manufacturing  X-ray 
apparatus  for  the  War  Office.  Every  X-ray  apparatus  they  used  to 
sell  in  pre-war  days  included  a  Bauer  electrometer,  as  they  held  it 
to  be  an  integral  part  of  the  outfit.  Since  the  war.  however,  .these 
Bauer  electrometers  had  not  been  included.  The  apparatus  need 
not  necessarily  be  used  for  surgical  purposes.  He  proposed  to  pay  a 
5  per  cent,  royalty  on  the  patented  parts  which  the  applicants  fitted 
and  manufactured.  He  wanted  to  advertise  his  firm  as  being  in  a 
position  to  supply,  and  in  all  probability  the  Bauer  electrometer 
would  be  separately  priced. 

The  Controller  said  he  thought  the  case  was  one  in  which  a 
licence  should  be  granted.  The  royalty  would  be  subject  to  revision 
after  the  war.  and  it  would  lie  foolish  at  this  stage  to  put  on  a 
prohibitive  royalty.  The  Board  of  Trade  wished  to  promote  the 
manufacture  of  a  useful  appliance,  and  it  was  well  that  the  sale 
price,  according  to  tin-  cost  of  production,  should  be  fixed  within  a 
reasonable  limit.  

Meirowskv  Insulating  Tubes. 
A  supplementary  application  to  one  reported  in  the  Electrical 
Review  of  February   16th  last,  for  licence  to  use  the  Meirowsky 
patent   for  insulating  tubes,  was  heard  in  the  Patents  Court  on 
,21st  ult. 

Capt.  Donald  Henry  Scott  applied  for  licence  to  use  Patent 
26,941  of  1906  covering  this  improved  method  and  apparatus  for 
forming  insulating  tulies. 

The  application  was  heard  by  the  Controller  of  Patents,  Mr. 
Temple  Franks,  and  Sir  Cornelius  Dalton. 

Capt,  Scott  (who  had  changed  his  name  from  Schultz  to  Scott) 
was  conducting  the  English  business  of  Meirowsky  X  Co.  when  the 
war  broke  out.  He  felt  that  upon  him  devolved  the  liability  of 
carrying  on  the  business.  He  was  an  English  subject,  and  when  he 
joined  the  Forces  he  invited  Messrs.  Schultz  &  Co.,  the  well-known 
firm  of  electrical  engineers  (of  which  his  father  was  managing 
director),  to  go  to  Manchester,  take  up  the  business,  and  manufac- 
ture under  the  patent. 

Mr.  Temple  Franks  said  he  saw  no  reason  why  the  Court 
should  not  recommend  the  Board  of  Trade  to  grant  a  licence  to 
him.  and  in  the  ordinary  course  that  licence  could  be  transferred  to 
approved  assignees.  The  Court  would  certainly  suggest  that  his 
father,  as  representing  Schultz  &  Co.,  would  be  an  assignee  that 
would  be  approved  by  the  Board  of  Trade. 

Jilt.  Moritz.  representing  Capt.  Scott,  said  he  understood  the 
Board  of  Trade  Committee  would  consider  the  case  of  the  Meirowskv 
company,  as  they  had  given  notice  to  that  effect. 

Mr.  Franks  .  Were  there  no  machines  ? 

Mr.  Moritz:  Yes,  of  course,  there  were  machines.  I  suppose 
they  would  have  to  control  the  transfer  of  these. 

Mr.  Franks  ;  Probably  it  is  not  exactly  a  legal  position  at  the 
present  moment.  Therefore,  you  want  a  proper  transfer  from  the 
i  i  mi  roller  to  Schultz  &  Co.  of  the  assets  and  machines. 

Mr.  Moritz  :  My  client  is  willing  to  buy  up  the  assets  of 
Meirowsky  &  Co. 

Mr.  Temple  Franks  said  if  this  were  done,  it  would  be  an  addi- 
tional reason  for  recommending  that  a  licence  be  granted  to  ('apt. 
Scott,  but.  in  any  case,  the  Court  would  recommend  a  licence.  He  " 
would  communicate  with  the  Board  of  Trade,  and  transmit  to  them 
the  effect  of  those  proceedings,  and  the  applicant  would,  in  due 
course,  hear  from  the  Board  of  the  issue  of  the  licence. 


Wii.uk  r.  Walsall  Electrical  Co. 
At   Walsall  County    Court,  plaintiff  sued  defendants  for  £5  19s. 
damages  arising  out  of  the  repair  of  certain  electrical  apparatus. 

For  the  plaintiff  it  was  stated  that  he  used  a  mercury  vapour 
lamp  for  producing  artificial  light.  In  December  something  went 
wrong  with  it,  and  plaintiff's  manager  went  to  the  defendants' 
works  and  saw  Mr.  Brown,  defendants'  manager,  who  eventually 
agreed  to  go  down  to  plaintiff's  premises.  He  found  a  wire  had 
either  fused  or  broken,  and  he  repaired  it.  Subsequently,  when  the 
lamp  was  again  lighted,  a  bulb  fused,  and  the  lamp  was  destroyed. 
Plaintiff  subsequently  found  that  by  mistake  Mr.  Brown  had  con- 
nected the  positive  wire  with  the  negative  plug,  and  vice  versa 
with  the  result  that  the  current  was  reversed,  and  caused  the 
destruction  of  the  lamp.  For  the  defence,  it  was  contended  that 
Mr.  Brown  explicitly  told  plaintiff's  manager  that  be  had  had 
no  experience  with  mercury  vapour  lamps,  and  merely  offered  to  do 
the  best  he  could  for  plaintiff  out  id'  a  spirit  of  kindness. 

Judgment  for  the  defendants,  with  costs. 


Fowler  i>.  Midland  Electric  Corporation  for  Power 
Distribution.  Ltd. 
In  the  Chancery  Division,  on  Monday.  Mr.  Justice  Eve  delivered 
judgment  in  an  action  in  which  the  plaintiff  sought  to  recover  the 
value  of  18  C  loo  debentures  issued  by  the  defendants,  and  iuteresU 
The  company  had  paid  £1,800  into  Court,  together  with  interest 
up  to  June  30th.  1913,  and  a  premium  of  £45,  and  the  real  claim 
was  for  interest  subsequent  to  that  day  at  4 '  per  cent. 

His  Lordship  said  the  action  raised  the  question  whether  it  was 
the  duty  of  the  issuers  to  seek  their  creditors  "  within  the  realm." 
and  to  pay  the  money  without  request.  His  Lordship  held  that 
the  company  was  supplied  the  day  after  the  debentures  matured, 
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with  the  information  as  to  the  proper  person  to  whom  tender  of 
payment  might  be  made.  He  thought  there  was  no  defence  to  the 
action,  and  he  gave  judgment  for  the  plaintiff,  with  costs,  for 
interest  at  4{  per  cent,  as  from  June  30th,  1913,  ordering'  the  pay- 
ment out  to  him  at  the  same  time  of  the  amount  paid  into  Court 
by  the  defendant  company. 


WAR     ITEMS. 


The  Tramways  of  Vienna. — According  to  thi  "  Daily 
Telegraph."  if  you  want  to  travel  by  tramcar  in  Vienna  now 
mu  must  do  so  either  between  5  a.m.  and  9  a.m.  or-  between 

5  p. in.  and  9  p.m.  These  are  the  only  tunes  when  the  tram- 
ears  run  now.     "Grave  popular  discontent  has  resulted." 

Fire  at  Cockerill's  Works. — A  great  fire  at  the  famous 
ironworks  of  John  Cockerill  &,  Co.,  at  Seraing,  near  Liege. 
las  resulted  in  damage  to  the  extent  of  £80,000.  The  cause 
of  the  fire  is  attributed  to  the  enemy. — Financial  Times. 

Copper. — The  Central  News  Paris  correspondent  says 
that  the  French  Government  will  shortly  submit  to  the 
Chamber  a  Bill  making  compulsory  the  declaration  to  the 
authorities  of  all  copper  or,  copper  materials  of  any  kinds 
cxi-cpt  by  persons  holding  less  than  50  kilogrammes. 

Engineering  Wages. — The  Mersey  engineering  employes 
who  had  applied  foi  a  His.  per  week  advance,  have  by  1,700 
fetes  in  1.410  (a  total  poll  of  3,110  out  ol  8,000  members) 
accepted  an  award  of  4s.  awarded  by  the  Committee  on  Pro- 
duction. 

Higher  Railway  Rates  after  the  War ! — Lord  Faringdon, 
chairman  of  the  Great  Central  Railway  Co..  is  credited  with 
a  remark  which  suggests  that  there  may  1»-  higher  rates  Eoi 
goods  traffic  after  the  war,  owing  to  the  excess  of  expendi- 
ture as  compared  with    pre-war  conditions. 

A. E.G.  Workers. — The  Amsterdam  correspondent  of  the 
Iifiihi  Chronicle,  under  date  February  34th,  says  that  8,000 
employes  of  the  A. E.G.  in  Berlin  have  made  united  demands 
tor  higher  wages  and  .sufficient  food. 

Restricted  Lighting:  Accidents. —  The  number  of  fatal 
accidents  in  the  Metropolitan  Police  District  during  the  hours 

of  darkness  between  August  1st.  i'.il4.  ami  January  31st, 
l'.HT.  was  \V)4.  The  number  killed  b\  Zeppelins  in  the  same 
district   was  137. 

Export    Prohibitions. — The    Proclamation   relating   Lo   i  s- 

port  prohibitions  is  further  amended  by  an  Order  in  Council 
dated  February  23rd.  Changes  are  made  in  a  number  of 
headings.     (Se.e  London   Gazette,  February   23rd.) 

Exports  to  China. — Further  additions  to  the  list  of  per- 
sons  and  bodies  in  China  and  Siam  to  "limn  exports  may 
be  consigned  are  given  in  the.  London  Gazette  lor  February 
BBrd. 

Electrical  Export  Prohibitions. — The  following  articles  are 
in  the  list,  issued  by  the  War  Trade  Department,  of  things 
which  are  exempted  from  the  necessity  of  licence  or  certiti- 
fite  ;<^  far  as  the  prohibitions  relating  to  the  export  of  steel 
are  concerned: — Electricity  meters  and  electrical  instru- 
ments. These  are  otherwise' included  in  prohibition  "  ('," 
which  prohibits  their  export  "  to  all  destinations  in  foreign 
countries  in  Europe  and  on  the  Mediterranean  and  Black 
B96,  other  than  France  and  Frem-h  Possessions.  Russia. 
Italy  and  Italian  Possessions,  Spain  and  Portugal,  and  to 
all  ports  in  any  such  foreign  countries,  and  to  all  Russian 
Baltic  ports." 

!S'on= Essential  Industries  and  National   Service. — An  im 

portant  deputation  is  to  be  received  on  March  13th  by  the 
Earl  of  Derby,  Sir  Edward  Carson,  Mr.  Neville  Chamberlain, 
and  Dr.  Addison.  It  will  represent  the  Federation  of  British 
Industries,  the  British  Manufacturers'  Association,  the  Asso 
ciation  of  Controlled  Firms,  and  the  Employers'  Parliamen 
tan  Association,  and  is  to  be  introduced  by  Mr.  George 
Terrell.  The  object  is  to  press  on  the  Government  that  m 
all  matters  relating  to  labour  and  the  restriction  of  raw-  mate 
rials  used  in  non-essential  industries  the  employers  shall  be 
consulted  prior  to  instead  of  after  the  issue  of  orders.  The 
present  system,  it  is  contended,  has  been  productive  of  dis- 
content, of  unrest,  and  of  loss  of  time  and  output,  while  the 
lesult  in  many  cases  has  been  the  rescinding  or  amendment 
of  the  order. — Horning  Post. 

Exemption  Applications. — At  the  Shoreditch  Tribunal. 
Mr.  G.  Benkert.  of  IS,  Wilson  Street.  E.G.,  electrical  and 
general  contractor,  appealed  for  H.  Burningham.  aged  31 
years,  classed  C  1,  an  electrician,  for  the  second  time.  Mr 
Benkert  said  that  the  man  was  a  qualified  electrical  man,  and 
he  was  trusting  him  with  the  installation  of  a  10-wire  tele- 
phone in  a  controlled  factory,  a  job  that  he  would  only  trust 
to  a  very  experienced  electrician.  It  was  impossible  nowa- 
days to  find  anybody  to  replace  hands  in  this  business.  He 
had  a  large  number  of  contracts  for  electrical  work  for  offices 
and  buildings.  The  Tribunal  dismissed  the  appeal.  Mr.  Ben- 
kert said  he  should  appeal  against  the  decision. 

At  the  Newmarket  Tribunal,  the  Electric  Light  Co.  ap- 
pealed for  a  stoker,   aged  33   (married),  one  of  two  stokers 


employed.  Three  months'  temporary  exemption  was  allowed, 
the  military  authorities  to  try  and  find  a  substitute  in  the 
meantime— The  appeal  of  a  youth  of  18,  described  as  a 
student  of  wireless  telegraphy,  for  exemption  until  after  an 
examination  m  April,  was  refused,  but  the  father  was  in- 
formed that  if  he  took  to  the  recruiting  officer  a  certificate 
that  bis  son  was  to  sit  for  examination  within  three  months 
he  would,  in  accordance  with  a  War  Office  instruction 
be  called  up   until   after  the   examination. 

The    Military   Representative   at   Northamptonshire 
Tribunal,   on    Friday,   appealed   from  the  decision  givin. 
emption,    with   have    to    make    a    further  application,    to    \. 
Hutchins,   -J'.!,   married,   electrician,    wireman.    and  motor  in- 
spector, and   W.   Truster,  39,  married,  general  labourer,  both 
in   the  employ  of  the  Northampton   Electric  Light  &  Power 
in.,   Ltd.     He  Baid  the  appeal  against  Hutchins  was  on    the 
ground  of  age   he  being  under  31,  and  the  ground  of  appeal 
in  the  case  of  Truster  thai  he  had  forsaken  what  appea 
to  be  a  more   useful  occupation,   that  of  a    milkman,  to  be- 
come   a   labourer.      Aid.    P.    H.   Thornton.   -LP.,    the   chairman 
of  the  company,  resisted  the  appeals.    The  certificates,  which 
were  for  April  23rd,  were  extended  to  May  23rd,  but  that  for 
Truster  was  made  final. 

At  Dover,  further  exemption  for  W.  J.  Holmes  (39)  was 
applied  for,  he  being  engaged  in  thp  delivery  of  coal  to  the 
Corporation  electricity  works.  He  i>  in  B  1,  and  with  the 
assent  of  the  Military  Representative,  who  said  that  they 
did  not  worry  about  Bl  men  of  that  age,  four  months  were 
granted. 

At  Brighton,  a  firm  of  electrical  engineers  appealed  for  an 
electrician,  aged  39  and  in  class  B2,  one  of  two  left  out 
of  a  staff  of  18.  The  man,  it  was  stated,  had  been  in  the 
business  for  15  years,  his  work  was  skilled  and  important, 
and  the  Labour  Exchange  could  not  supply  a  substitute. 
Three  months  were  conceded. 

At  Northwich,  the  Electrical  Supply  Co.  appealed  for  an 
apprentice  to  electrical  engineering,  aged  18,  engaged  at  a 
sub-station  as  attendant.  It  was  claimed  that  the  appren- 
tice was  in  a  certified  occupation,  and  that  much  of  the 
company's  supply  was  utilised  for  munitions.  The  appren- 
tice was  m  Class  CI  only,  and  the  company  offered,  when 
the  days  got  longer  and  the  load  was  lighter,  to  try  and 
release  three  other  apprentices  when  they  became  of  military 
age  in  April  and  May.  The  Tribunal  allowed  temporary  ex- 
emption until   May   31st.  . 

Oswestry  Tribunal  has  granted  exemption  until  April  1st 
to  Mr    W.  H.  Farrar  (37),  electrician,  who  is  in  Class  Al. 

The  Grantham  Tribunal  has  disallowed  a  military  appeal 
against  conditional  exemption  held  by  P.  A.  Baxter  (23), 
electric  light  and  power  wireman  with  the  Urban  Electric 
Supply  Co  .  ,  ,    , 

At  Peterborough,  the  Electric  Traction  Co.  appealed  tot- 
four  men,  with  the  following  results :— J.  G.  Manning  (28. 
Class  A)  tramwav  electrician  and  mechanic,  three  months; 
C  W  Armitage  '(29,  Class  A),  tramway  foreman,  refused. 
<V  A  Mavwood  (33).  fitter  and  mechanic,  three  months:  I- 
Woodman'  (41,  B2),  traffic  inspector,  two  and  a  half  months. 

Before  the  Surrey  Appeal  Court,  the  'Woking  Electricity 
Supplv  Co.  appealed  for  J.  D.  Fowler  (23).  electrical  wire- 
man  in  Class  B  2.  The  Chairman  said  that  the  Tribunal 
were  of  opinion  that  it  would  be  a  waste  of  power  to  let 
a  skilled  man  go  into  the  ranks  of  a  labour  battalion  Me 
should  be  employed  in  a  skilled  capacity.  If  the  Military 
Representative  could  assure  them  that  he  would  be  em- 
ployed in  that  capacity  they  would  be  prepared  to  release 
him-  otherwise  they  would  not  do  so.  Lieut.  Courthope 
replied  that  Fowler  would  probably  be  made  a  signaller. 
Exemption    was  refused.  ■_..*«. 

At  Shoreham  (Sussex),  exemption  was  sought  for  three 
electrical  fitters  engaged  in  the  running  and  upkeep  of  elec- 
trical plant  at  Shoreham  Camp,  and  who  had  never  been 
badged.  A  final  month  was  given  in  each  case  the  Iribunal 
being  of  opinion  that  if  the  men  were  needed  the  Military 
could   look  after  them   themselves. 

At  Paignton  (Devon),  the  Electric  Light  Co.  appealed  for 
their  assistant  engineer,  and  he  was.  with  the  assent  of  the 
military,  exempted  until  a  substitute  satisfactory  to  tin 
panv  is  found,  the  Tribunal  to  decide  the  question  of  suit- 
ability in  ca.-e  of  dispute.  The  company  had  complained  that 
a  substitute  sent  to  take  the  place  of  an  electrician  was 
utterly  unfit   for  the  position. 

sT  1-  -  (Hunts)  Tribunal  have  granted  six  months  exemp- 
tion to  S.  J.  Allen,  electrician  in  charge  of  the  plant  at  the 
works  ot  Messrs.  Enderby  &  Co. 

Udershot  Tribunal,  on  February  23rd,  heard  an  appeal  by 
the  Traction  Co.  for  Mr.  A.  E.  Webster  (31,  general  service), 
secretary  to  the  companv,  and  he  was  given  one  month  nnal. 

The  North  Riding  of  Yorkshire  Appeal  Court  has  dis- 
missed an  appeal  bv  the  Wensleydale  Gas  &  Electricity  Co.. 
Ltd  against  exemption  granted  until  April  loth  only,  to  the 
manager   of  the   undertaking   and  to  an    electrician  on   the 

S  At  Gloucester,  the  Corporation  appealed  for  a  storekeeper 
(32  in  Class  B3),  engaged  at  the  tramway  depot.  Mr.  t  H 
Corson  manager,  said  that  the  man  was  doing  work  which 
was  highly  specialised,  the  goods  dealt  with  being  quite 
outside  the  ordinary  class  of  engineers'  stores.  Exemption 
until   April  30th,  with  leave  to  appeal  again,  was  granted. 

\.  military  appea]  against  conditional  exemption  granted 
last  May  to  Mr.  J.  Launchberry  J2S),  engineer  in  charge  of 
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the  station  of  the  Farincdon   Electric  Light  &  Power  Co., 
has  been  disallowed  by  the  Tribunal.  .       . 

At  Bexhill-on-Sea.  the  Corporation  Electric  Light  Commit- 
tee appealed  for  Messrs.  R.  C.  Carter  .(28),  chief  assistan 
engineer:  J.  L.  Eldridge  (391.  cable  jointer,  m  Glass  B 1 . 
W  0  Winborn  (29).  engine  driver  on  the  heavy  shift,  general 
service-  F.  J.  Stratford  (22).  senior  shift  engineer  at  night; 
and  C  Hall  (21).  on  the  day  shift.  Mr.  C.  A.  Frost  borough 
electrical  engineer,  said  that  Mr.  Carter  was  the  sole  remain- 
ing technical  engineer  in  the  department  Before  the  war 
they  had  a  staff  of  47;  now  they  had  only  25.  Eight  men 
had  been  released,  on  account  of  the  decrease  m  public  light- 
ing, and  thev  were  doing  more  work  with  fewer  and  younger 
men  He  added  that  he  could  not  possibly  do  without  the 
men  ^  appealed  for.  Conditional  exemption,  without  time 
lirnit.  was  given  to  Messrs.  Carter,  JSldridge  and  Wmborn; 
the  other  cases  were  adjourned  for  a  month  for  the  provision 
of  efficient  substitutes.  .         . .,  .    '. 

At  Maidenhead,  conditional  exemption  whilst  they  remain 
in  their  present  occupation  was  granted  to  Mr.  W  KOmiOD 
(32)  assistant  engineer  and  deputy-manager  of  the  Corpora- 
tion electricity  undertaking;  G.  A.  Cox  (32),  shift  engineer; 
and  F,    G.  Pink  fS5i.  shift  engineer.  . 

At  the  Shoreditch  Tribunal,  an  electrical  wire  eoverer  ap- 
pealed for  a  man.  aged  38  years,  classed  A  for  general 
service,  a  mechanical  fitter,  for  the  second  time  He  said 
that  the  man  was  the  onlv  one  thev  had  to  look  after  the 
machines,  and  thev  onlv  had  two  other  males  in  then -em- 
nlov,  whilst  thev  had  199  women  constantly  employed.  Thev 
had  orders  for  about  £3.999  worth  of  covered  wire,  trench 
wires,  and  other  electrical  annaratus.  for  the  Government 
Thev  had  100  insulating  machines  going,  and  did  all  tneir 
own  work.  This  man  was  absolutely  indispensable  in  case, 
of  a  breakdown.  The  turnover  Inst  vear  was  £11. m  .  and 
tne   business    was  keeping    up.      The   Tribunal    granted   four 

""If  Brid™on0non  February  23rd.  the  Borough  Eleetricitv 
Committee  appealed  for  an  indentured  apprentice,  aged  IS 
veS  3  months,  on  the  ground  that  ^w^ispenfable 
on  account  of  the  number  of  men  who  had  left  for  milita  v 
service  It  was  decided  to  respite  the  anpeal  for  a  month 
in  order  that  the  acting  borough  electrical  engineer  (Mr. 
Ffrench)  might  try  a  substitute  offered  by  the  Military. 


BUSINESS   NOTES. 


New  Zealand— A  firm  at  Hawera,  controlling  a.  lighting 

system  there  (-three-phase  alternating,  50-cycle  ;  high  tension  3,500- 

volt-  low  tension  220/230  light,  380(400  power),  dc-uiv,  I-  get  into 
touch  with  United  Kingdom  manufacturers  of  motors,  transformers, 
lamps  fittings,  and  switchgear.  The  firm  is  also  prepared  to  acl  as 
agent  for  United  Kingdom  manufacturers  of  all  classes  ot  engi- 
neering material  —  Board  of  Trade  Journal. 

The  Business  Names  Act— Mr.  James  Martin,  chair- 
man of  the  Parliamentary  and  Commercial  Law  Committee  of  tte 
London  Chamber  of  Commerce,  writes  as  follows  :— 

May  I  seek  the  hospitality  of  your  columns  for  the  purpose  of  calling 
attention  to  the  obligation  imposed  by  the  Registration  of  Business  Names 
\ct  onshopkeepeis  ami  othertradesnien,  and.  in  fact,  on  everyone  carrying  on 
a  business t  or  profession  in  this  country  (except  limited  liability  companies  and 

'''tWs0!^0™"^5^'  that  on  and  after  March  21st  n.  I,  all  pel sons  carrying 
on  business  in  this  country  must  trade  under  their  own  true  names  or  else 

mTh«  nbieot  of  tie  Act  is  to  enable  everyone  to  know  with  whom  they  are 
trad  nc  and  if  persons  are  trading  under  their  own  names,  with  no  additions 
,-xcept their  Christian  name  or  names  (or  the  initials  thereof),  it  is  not 
„,,  e'sary  to  register;  but  if  anything  is  added  to  the  true  name  or  if  a 
business  is  carried  on  .mder  it  fancy  title,  registration  must  be  effected  between 
February  2lBt  and  March  21st,  on  pain  of  heavy  penalties. 

A  simple  instance  will  serve  to  show  what  is  required  If.  for  instance, 
John  Smith  owns  a  business,  he  may  trade  as  "John  Smith  01  J.  Smith, 
and  need  not  register;  but  if  he  trades  as  "  Smith  &  Co.,"  or  adopts  a  fancy 
title  such  as  "The  (Icneral  Drapery  Stores,"  registration  must  be  effected. 
And'  in  addition  to  registration,  all  business  letters,  trade  catalogues,  trade 
circulars  and  show-cards  which  are  issued  or  sent  to  any  person  in  any  part 
o  His  Majesty's  Dominions,  must  show,  in  legible  characters,  the  true  name, 
or  names,  of  the  proprietors  of  the  business,  and  the  present-nationality,  or  the 
nationality  of  origin,  if  other  than  British.  . 

The  individuals  and  business  firms  who  are  not.  trading  under  their  own 
name  or  names  (with  no  additions  thereto),  are  liable,  if  not  registered  by 
March  21st  next',  to  a  penalty  up  to  £5  per  day  for  every  day  of  the  offence,  or  if 
such  individual  or  firm,  enters  into  a  contract  while  not  registered,  such 
.■.„,tra.-t  cannot  he  enforced  by  the  law  if  the  other  party.should  want  to  get 
,.,,t  of  .t  It  >s  also  open  to  any  private  individual  to  set  the  law  in  motion 
against  a  defaulter,  except  in  regard  to  See.  18  (publication  in  trade  eata- 
ioeues  &e  )  where  the  consent  of  the  Board  of  Trade  must  be  obtained.  It  is 
understood  that  the  forms  for  registration  will  be  obtainable  on  and  after 
February  21st  from  the  principal  Post  Offices,  and  the  offices  of  the  Registrar 
For  England  and  Wales  are  at  39,  Russell  Square,  W.C. 

The     British     Industries    Fair— The     third    British 

Industries  Fair  is  now  open  at  the  Victoria  and  Albert  Museum 
and  the  Imperial  Institute.  In  spite  of  the  restrictionsimposed  by 
the  war,  it  is  larger,  both  from  the  point  of  view  of  the  number  of 
exhibitors  and  from  the  area  covered,  than  it  was  last  year.  The 
Toy  Section  is  in  the  Imperial  Institute:  The  Pottery  and  Glass 
Section  and  other  Sections  are  in  the  Victoria  and  Albert  Museum. 
From  the  point  of  view  of  the  number  of  exhibitors,  the  Toy  Section 
is  the- strongest  section  in  the  Fair. 


In  the  Glass  Section  there  is  an  interesting  exhibit  showing;  the 
advance  which  has  been  made  in  the  manufacture  of  chemical 
glass.  No  fewer  than  six  firms  are  showing-  chemical  glassware 
which  was  before  the  war  almost  entirely  manufactured  abroad. 
The  I  liiua  Section,  too,  contains  specimens  of  laboratory  porcelain, 
tin  almost  exclusively  German  product  previous  to  the  outbreak  of 
war. 

The  Fair,  which  will  be  open  from  L0  a.m.  to  6  p.m.  each  day, 
will  close  on  March  9th.  . 

The  following  are  selections  from  the  exhibits  announced  in  the 
( ifneial  Catalogue  : —  .    , 

Messrs.  Anglite,  Ltd.,  (18,  Cowcross  Street,  London,  B.C.,  exhibit 
••  Anglite,"  a  substitute  for  "Galalith,"  a  German  production,  suit- 
able for  electrical  fittings  and  insulating  materials,  telephone 
accessories,  &c. 

The  British  Ever-Ready  Co.,  Ltd.,  of  Hercules  Place.  Holloway, 
X..  show  their  dry  cells  and  batteries,  accumulators,  pocket  lamps, 
torches,  hand  lamps,  reading  lamps,  and  other- electrical  specialities. 
The  British  Glass  Wool  Co.,  of  134a,  Holloway  Road,  X..  exhibit 
glass  wool  for  the  electrical  trade,  glass  fibre,  commutator 
cleaners.  Sec. 

Messrs.  Doulton  &  Co.,  Ltd.,  of  Lambeth,  exhibit  chemical  labo- 
ratory porcelain. 

Durog-lass,  Ltd.,  of  11,  Cross  Street,  Hatton  Garden,  E.C.,  show 
chemical  and  laboratory  and  other  glassware.  ■ 

The  Edinburgh  and  Leith  Flint  Glass  Co.,  of  Norton  Park.  Edin- 
burgh, exhibit  bulbs,  tubing,  and  rods  for  electric  incandescent 
lamps,  black  vitrite  for  electric  lamp  cap  filling,  «xc. 

Mr.  P.  Hayman,  of  8,  Long  Lane,  E.C.,  shows   electrical   toy  I 
specialities. 

Messrs.  Icknield  Glass  Works  (Osiers).  Ltd.,  of  Birmingham, 
exhibit  electric  lamp  bulbs,  electric  light  shades,  Ax. 

Messrs.  W.  A.  &  R.  J.  Jacobs,  Ltd.,  of  Ml,  Leonard  Street,  Fins- 
bury,  E.C,  display  their  electric  pocket  lamps. 

Messrs.  Molineaux,  Webb  &  Co.,  Ltd.,  of  Kirby  Street,  Ancoats, 
sho-w electric  light  and  arc  lamp  globes  and  shades. 
■   Messrs.  John  Moucrieff,  Ltd.,  North  British  Glass  Works,  Perth, 
show  engineering  and  laboratory  glassware,  miners'  lamp  glasses, 
and  glassware  for  electrical  purposes. 

The  Pytram  Manufacturing  Co..  of  Dunbar  Road,  New  Maiden, 
show  electric  light  fittings,  advertising  novelties,  &c. 

Messrs.  H.  G.  Richardson  &  Sons,  of  Stourbridge,  exhibit  glass 
electric  fittings. 

Messrs.  Ward  &  Goldstone,  of  Springfield  Lane,  Salford,  have  au 
exhibit  of  their  electric  pocket  and  hand  lamps,  portable  lamps, 
batteries  of  many  types,  model  motors  and  dynamos,  ami  elec- 
trical  novelties,  for  all   of  which  they  are  so  well  known   to  our 

Messrs.  Thos.  Webb  &  Sons,  Ltd..  of  Stourbridge,  in  addition  to 
many  lines  of  glassware,  show  electric  light  standards,  candle- 
sticks, &c. 

The  Wood  Bros.  Glass  Co.,  Ltd.,  of  Barnsley.  shows  scientibc 
and  laboratory  glassware,  electric  bulbs,  flash  lamp  lenses,  X-ray 
bulbs  and  tubing,  &o. 

Trade   Announcements.— Messrs.  Booth  A-   Bojiford, 

Lid.,  announce  that  their  new  address,  following  the  fire,  is 
21, Castle  Street.  Cardiff .  Telephone  1466  ;  telegrams  :  "  Induction." 
The  New  Switchgear  Construction  Co..  Ltd.,  recently 
registered,  has  established  works  and  offices  at  Sutton,  Surrey,  on  a 
sin-  immediately  adjoining  the  L.B.  &  S.C  Railway,  and  close  to 
Sutton  Station."  The  premises  are  especially  laid  out  for  .the 
erection  of  large  power.switchboards,  and  the  machine  tool  equip- 
ment is  quite  modern.  The  buildings  and  site  will  admit  of  con- 
siderable extensions.  The  directors  of  the  company  are  well-known 
business  men  and  engineers,  being  Mr.  C.  E.  Cleeves,  a  South  Wales 
colliery  owner  ;  Mr.  James  Hall,  for  a  number  of  years  manager  of 
the  switchgear  department  of  the  Union  Electric  Co.,  Ltd.,  and  lately 
general  manager  of  the  Switchgear  Construction  Co.,  Ltd.  ;  and  Mr. 
W.  Walter  Hughes,  an  electrical  and  mining  engineer  of  wide  expe- 
rience, who  will  act  as  consulting  engineer  to  the  company.  The 
company  has  acquired  the  business  of  the  Switchgear  Construction 
Co  Ltd.,  of  Park  Street,  Southwark,  London,  S.E.,  from  the  Con- 
troller appointed  by  the  Board  of  Trade,  and  will  specialise  in  the 
production  of  high,  medium,  and  low-pressure  A.c.  and  D.c.  switch- 
gear,  oil  switches,  and  circuit-breakers,  instruments  and  cognate 
accessories  for  the  class  of  gear  referred  to.  The  high-tension  gear 
is  of  designs  which  have  been  standardised,  and  is  already  well 
known,  it  having  been  given  considerable  vogue  by  the  Union 
Electric  Co.,  Ltd.  The  gear  complies  in  detail  with  the  official 
regulations  as  to  the  use  of  electrical  energy,  in  mines,  factories, 
and  textile  mills.  The  new  company  is  entirely  British  in  its 
capital,  directorate,  and  staff,  and  the  heads  of  the  firm  have  laid 
lengthy  experience  of  switchgear  practice.  The  company  is  making- 
special  arrangements  for  the  development  of  its  export  business. 

Dissolutions  and  Liquidations—  Telephone  Develop- 
ment Co..  Ltd. — This  company  is  winding  up  voluntarily.  A 
meeting  of  creditors  is  called  for  to-day,  at  22.  Broad  Street 
Avenue  E.C.  Creditors  should  send  particulars  of  their  debts, 
&c,  to  the  liquidators  (Messrs.  J.  E.  Kingsbury  and  A.  Anns),  by 

March  19th.  ,,.,,.. 

Wheatley  Kirk,  Price  &  Co.,  valuers,  engineers,  A:c.,  46.  Wat- 
linsr  Street.  London.  E.C— Mr.  E.  A.  Sherley-Price  has  retired  from 
the"  firm.  The  business  will  be  continued  by  Messrs.  Henry  Sherley- 
Price.  J.  Place,  Horace  Sherley-Price,  and  M.  H.  Cutler. 

pjre  _A  fire  at  the  works  of  Messbs.  C.  Horne  &  Co., 

electrical  engineers,   Middlesbrough,  last  Friday,  caused  damage 
estimated  at  £1,000. 
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Bankruptcy  Proceedings. — Whitehouse.  J.  E..  Golder's 

Green,  managing  director  of  an  electrical  engineering:  company. 
Application  for  discharge  refused  on  January  23rd,  at  Barnet 
Court,  on  the  ground  that  the  bankrupt's  assets  are  not  of  a  value 
equal  to  10s.  in  the  £  on  the  amount  of  his  unsecured  liabilities, 
and  the  Court  being  of  opinion  that  the  debtor's  conduct  during 
his  course  of  trading  has  been  most  improper. 

Catalogues  and  Lists. — Power  Plant  Co.,  Ltd.,  West 

Drayton.  Middlesex. — Catalogue  P84  (32  pages),  containing  full 
particulars,  including  technical  notes,  diagrammatical  tables,  price 
tables,  weights,  code.  &&.,  of  their  turbo  pumps  with  patent 
diffuser. 

General  Electric  Co..  Ltd.,  67.  Queen  Victoria  Street. 
London.  E.C. — Leaflet  L2.092,  giving  particulars  and  prices  of 
electric  bells  for  use  on  power  circuits. 

Messrs.  Simplex  Conduits.  Ltd.,  Garrison  Lane,  Birmingham. 
— Postcards  Xos.  654  and  655.  giving  diagrams  relating  to  their 
industrial  lighting  reflector  fittings  for  workshop  and  office  lighting, 
also  prices  of  same. 

"Z''  Electric  Lamp  Maxufacturixo  Co..  Ltd.,  Southfields, 
London.  S.W.— A  collection  of  advertising  leaflets,  giving  prices 
and  particulars  of  their  drawn-wire  lamps,  traction,  motor-car, 
candle-type,  sign,  and  flashlight  lamps.  Trade  buyers  can  have 
quantities  overprinted  with  their  own  names,  for  use  as  correspond- 
ence enclosures.  fcc 

Messrs.' Hart  &  Co.,  of  Bonnington  Works.  N/ewhaven  Road. 
Edinburgh,  have  sent  us  a-  large  hanging  calendar  (monthly  slips), 
the  upper  half  of  which  is  a  coloured  picture,  "  In  the  Good  Old 
flays.  '•' 


LIGHTING  AND  POWER  NOTES. 


AccringtOn. — PRICE  BetTSIOX. — The  Electricity  Com- 
mittee "has  decided  to  increase  the  flat  rate  for  lighting  from  4'8d. 
to  5d.  per  unit  ;  for  heating,  from  l'2d.  to  l'3d. ;  and  to  those  who 
are  on  the  rateable  value  tariff,  the  price  of  current  per  unit 
will  be  increased  from  '6d.  to  '7d.  These  charges  are  subject  to 
2j  per  cent,  discount.  For  power  purposes  there  is  to  be  an  all- 
round  increase  of  10  per  cent. 

Australia. — Htdro-electric    Proposals. — The  report. 

of  Mr.  de  Burgh,  engineer-in-chief  for  rivers  and  water  supply,  on 
the  proposal  to  utilise  the  Murrumbidgee  river  at  Barren  Jack  for 
hydro-electric  and  irrigation  purposes,  points  out  that  1,460  kw. 
could  be  made  available  continuously,  providing  over  nine  million 
units  per  annum  within  a  radius  of  100  miles,  within  which  area 
a  number  of  towns  are  situated.  The  proposal  would  facilitate 
electric  pumping  for  water  supply,  and  thereby  save  the  cost  of 
fuel  for  steam  pumping,  which  fuel  has  to  be  conveyed  from 
Sydney.  The  estimated  cost  of  constructing  a  power  house,  with  trans- 
mission lines  and  step-down  transformers,  to  five  towns,  would  be 
£  100,000  ;  the  annual  working  and  capital  charges  would  be  £9,095. 
while  the  revenue  estimated  to  be  derived  from  the  sale  of  3.600.000 
units  for  power  and  light  would  be  £  1 1,686.  leaving  a  direct  profit. 
It  is  considered  that  there  would  be  no  difficulty  in  disposing  of 
the  remaining  energy  in  towns  in  the  area,  and  that  a  considerable 
saving  of  fuel  from  the  State's  coal  reserve,  or  of  timber,  which  is 
being  used  as  fuel,  would  result. — Sydney  Morning  Herald. 

Batley. — Minimum  Charges. — The  Electricity  Coni- 
mittee  has  decided  to  impose  the  following  minimum  charges  for 
the  supply  of  electrical  energy,  exclusive  of  meter  rents,  as  from 
April  1st  next  : — Lighting,  25s.  per  annum  ;  power.  £2  13s.  Id.  per 
annum  ;  lighting  and  power,  £2  13s.  Id.  per  annum. 

Bolton. — Lixkixg-up. — A  conference  of  representatives 
of  electricity  works  in  Lancashire  was  held  at  Bolton,  last  week, 
to  discuss  the  linking-up  of  such  undertakings.  Another  con- 
ference was  to  be  held  at  Manchester,  last  Friday,  to  consider 
inter-action  with  a  view  to  the  better  use  of  electricity  in 
Lancashire. 

Colchester. — Proposed    Xew    Power   Station. — The 

T.C.  has  decided  to  prepare  a  scheme  for  a  new  generating  station 
at  Hythe.  and  to  ascertain  the  cost  of  a  motor-alternator  for  use  at 
the  power  station,  and  of  a  main  from  the  station  to  the  shipyard 
of  Messrs.  Rennie,  Forrestt,  Ltd. 

Continental. — Russia. — The  Council  of  Ministers  has 
approved  two  propositions  for  the  supply  to  Petrograd  of  elec- 
tricity generated  by  the  Finnish  waterfalls.  It  is  proposed  to  use 
the  smaller  Imatra  waterfall  ;  at  the  same  time,  it  is  necessary  to 
'  arrange  for  the  expropriation  of  private  interests  that  would  inter- 
fere with  the  carrying  out  of  the  scheme.  For  the  hydro-electric 
construction  an  assignment  of  32.000.000  roubles  is  asked  for,  and 
it  is  intended  to  complete  the  work  in  1918.  A.  special  Govern- 
ment Waterfall  Committee  is  being  formed,  subject  to  the  Minister 
ot  War  as  president  of  the  Special  Defence  Council  ;  the  Council  of 
Ministers  has  approved  the  proposition  of  the  Imperial  Finnish 
Senate  to  obtain  for  the  Finnish  Treasury  the  expropriation  rights 
of  the  Vallinkoski  waterfalls.  The  Finnish  Senate  proposes  to  use 
the  power  of  these  falls  for  the  electrification  of  the  Finnish 
railways  and  the  transmission  of  electricity  to  Petrograd. 

Italy. — The  Italian  Government  has  granted  to  the  Society  per 
la  Forze  Idraliche  della  Silla  water-power  concessions  in  the  upper 
valley's  of  tie  rivers  JTeto',  Arno  and  Am'pollino,  for  irrigation  and 


electric  supply  purposes.  The  concession  is  for  60  years,  when  the 
works.  &c.,  revert  to  the  State  :  the  company  undertakes  to  supply 
energy  for  working   the  Calabro-Lucanno  railway,  and  to  produce 

20,000  H.P.,  tlic  estimated  eost  of  the  scheme  being    70,< ,000  lire. 

J!.  of    T.  Journal. 

Dungannon  (Co.  Tyrone). — A  public  meeting  has  been 
held  to  support  a  scheme  by  Mr.  John  Cunningham,  an  cx-member 
of  the  Urban  Council,  for  lighting  the  town  by  electricity. 

Gorey. — E.L.  .Scheme. — A  syndicate  is  being  formed  at 

Gorey  (Ireland)  for  the  purpose  of  lighting  the  town  by  electricity. 

High  Wycombe. — Street    Lighting. — The   Electricity 

Co.  has  issued  a  writ  against  the  T.C.  for  the  sum  of  £1,290, 
claimed  to  be  due  to  it  under  the  lighting  contract  for  the  year 
ended  December  31st  last.     The  action  is  to  be  defended. 

Hull. — Loan  Sanction. — Sanction  has  been  received 
from  the  L.G.B.  for  the  borrowing  of  £60,000  for  extensions  of 
the  electricity  undertaking.  Of  the  total  amount.  £30,000  is  for 
new  mains  and  K  15.000  for  a  sub-station. 

Huddersfield. — Year's  Working.  —  The  Corporation 
electricity  department  made  a  gross  profit  for  the  last  financial 
year  of  £24,661,  as  against  £21,610  in  the  previous  year  ;  and  after 
allowing  for  the  usual  capital  charges.  &c.,  £2,200  is  applied  to 
relief  of  rates  and  £1.899  carried  to  the  depreciation  fund,  which 
amounts  to  £10,569 — of  which  £10,000  is  invested  in  War  Loan. 

India. — The  official  opening  of  the  electric  power  station 
of  the  United  Provinces  Electric  Supply  Co..  at  Lucknow.-  took 
place  on  January  17th,  his  Honour  the  Lieut. -Governor  performing 
the  ceremony.  Owing  to  the  war,  it  has  not  been  possible  to 
obtain  the  delivery  of  the  large  engines  ordered,  but  a  small  supply 
will  be  available  from  the  auxiliary  plant  and  battery  for  the  use 
of  the  public.  In  order  to  meet  the  anticipated  demand,  the  com- 
pany has  purchased  two  second-hand  plants  which  were  available 
in  Calcutta  ;  each  of  these  is  200  kw. — Indian  Engineering. 

Kilmarnock. — Year's  Working. — The  annual  accounts 

of  the  Corporation  electricity  undertaking  show  that  5,026,000 
units  were  sold  during  the  year  ended  May  loth  last,  as  compared 
with  2.629.000  in  the  previous  year  ;  of  these,  power  absorbed 
4,233,000  units,  as  against  1,933,000  units  in  the  previous  year, 
lighting  and  traction  units  also  showing  a  small  increase.  As 
shown  in  the  description  which  appeared  in  our  columns  last 
June,  the  Kilmarnock  undertaking  now  comprises  a  very  large 
tract  of  country  outside  the  borough,  served  by  11,000-volt,  three- 
phase  transmissions,  and  a  considerable  load  is  developing,  mainly 
for  power  supply,  fhe  plant  capacity  has  risen  from  3,030  to 
5,530  KW.  in  the  year  ;  the  rotary  sub-station  plant  from  800  to 
1,550  kw.  :  and  the  transformer  sub-stations  from  10  of  1.315-K.v.A. 
capacity  to  25  of  4,120-k.v.a.  capacity.  The  total  h.p.  of  motors 
supplied  increased  from  4.127  to  7.314,  of  which  2.375  H.P.  is  in  the 
extended  area.  The  maximum  load  for  power  and  light  was 
2.400  KW.,  and  for  traction  245  KW.  During  the  year.  14.L'--".  tuns 
of  coal  (at  8s.  7d.)  per  ton)  were  used,  as  against  s.237  tons  (at 
4s.  2d.),  and  the  average  coal  cost  rose  from  '157d.  to  '293d.  per 
unit  sold,  the  load  factor  having  improved  from  21\5  to  24 '3  during 
the  year.  The  financial  results,  briefly,  were  a  total  revenue  of 
£22,299  (the  average  price  received  for  the  whole  supply  being 
roughly  Id.  per  unit)  ;  total  working  costs.  £12.266  ('5S.V1.  per 
unit  sold),  and  a  gross  profit  of  £10.033.  as  compared  with  £8,282 
in  1914-15.  After  meeting  interest  and  loan  charges,  the  net 
profit  was  £3,342,  as  against  £3,726  in  1914-15.  The  reserve  fund 
in  hand  amounts  to  £10,338.  and  the  depreciation  account  to 
£3,726. 

Leicester. — Price  Increase. — The  Electricity  Com- 
mittee has  decided  to  increase  its  charges  for  electricity  for  power 
purposes  by  15  percent,  on  the  existing  charges,  and  the  charges 
for  electric  light  supply  from  4d.  and  4{d.  per  unit  to  5d.  and 
5jd.  per  unit.  The  total  number  of  customers  connected  to  the 
power  supply  mains  from  the  Lero  station  is  292.  The  total  h.p. 
installed  on  consumers'  premises  at  the  present  time  is  11,100  h.p.. 
which  shows  an  annual  net  increase  of  22  per  cent. 

Loughborough. — Plant    Extensions. — The    T.C.    has 

decided  to  apply  to  the  L.G.B.  for  sanction  to  the  borrowing  of  a 
loan  of  £27.225  for  proposed  extensions  at  the  electricity  works, 
being  part  of  a  large  scheme  which  it  is  estimated  will  eventually 
cost  the  town  E5< 

Mexboro'. — Plant  Extensions. — The  Council's  elec- 
tricity works  have  been  twice  enlarged  since  they  were  erected, 
and  a  further  scheme  of  extension,  at  an  estimated  cost  of  £  10,000, 
is  at  present  under  consideration. 

Norwich. — Proposed  Loan. — The  T.C.  has  decided  to 
make  application  to  the  L.G.B.  for  sanction  to  the  borrowing  of 
£3.500  for  the  construction  and  equipment  of  the  King  Street 
sub-station. 

Tasmania. — Mr.  J.  H.  Butters,  manager  of  tin-  Govern- 
ment Hydro-electric  Department,  has  just  finished  a  tour  of 
inspection  of  the  King  River,  with  a  view  of  determining  its 
suitability  for  the  generation  of  hydro-electric  power  for  the  Mount 
Read  Roseberry  mines,  a  new  company  under  the  control  of  the 
Mount  Lyell  Co..  which  is  establishing  large  metallurgical  works 
at  Zeehan  for  the  treatment  of  the  zinc  and  lead  ores  of  the  West 
Coast.  Mr.  Butters  states  that  the  scheme  would  generate  about 
23,000  H.p.,  but  surveys  which  were  to  be  carried  out  might  reveal 
greater  sources  of  power. — Melbourne  £g< . 
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According  to  the  Melbourne  Age,  it  is  officially  stated  that  the 
Mount  Lyell  Co.'s  officers  have  found  an  almost  ideal  scheme  for 
generating  hydro-eleotrie  power  nn  the  King-  River,   which  will 

give   approximately    t0,< H.P.     The  catchment  area  is  over  200 

square  miles. 

West  Ham. — The  L.G-.B.  has  informed  the  T.C.  that  as 
the  .Ministry  of  Munitions  does  not  consider  the  proposed  electrical 
machinery  necessary  for  war  requirements,  it  is  unable  t< >  give 
sanction  to  a  loan  for  it.  The  L.G.B.  is  to  be  asked  to  reconsider 
the  matter. 


TRAMWAY  and  RAILWAY  NOTES. 


Accrington. — Fare  Increases. — The  Tramways  Com- 
mittee has  recommended  the  T.C.  to  increase  the  fare  on  the 
Haslingden  section  from  3d.  to  Jd„  and  to  discontinue  the  penny 
return  fares  for  workpeople,  the  twopenny  return  fares  to  remain 
as  at  present. 

Argentina. — The  Anglo- Argentine  Tramway  Go.  lias  pre- 
sented a  petition  to  the  Chamber  of  Deputies  asking  that  it  should 
lie  excepted  from  the  operation  of  the  new  law  creating  a  5  per 
cent,  import  duty  on  articles  hitherto  imported  duty  free,  so  far  as 
effects  the  construction  of  its  underground  lines  and  the  surface 
lines  connected  therewith.  The  company  points  out  that  its  under- 
ground system  was  projected  on  the  basis  of  cost  prices  of  articles, 
free  of  duty,  and  submits  that  it  would  be  unjust  to  place  this 
burden  upon  the  later  stages  of  the  construction.  Moreover,  the 
Tramway  Co.  is  exempted  from  all  national  taxation,  and  also  the 
falling  off  in  receipts  during  the  past  two  years  would  make  the 
projected  tax  fall  very  heavily  upon  it. — Review  of  the  River 
Piute. 

Australia. — The  proposed  expenditure  on  railway  works 

in  Victoria  during  the  current  financial  year  includes  £775.0110  for 
the  electrification  of  the  Melbourne  suburban  lines,  excluding  the 
construction  and  structural  alterations  of  rolling  stock. —  Tenders. 

Bingley. — <  m  the  recommendation  of  the  Electricity  and 

Tramways  Committee,  the  Council  is  arranging  to  interview  the 
Keighley  authorities  with  regard  to  facilitating  the  linking-np 
after  the  war  of  the  Keighley  tramways  with  the  Bradford  tram- 
ways, which  extend  through  Bingley  to  Cross  Flatts. 

Blackburn. — The  receipts  on  the  Corporation  Tramways 

for  the  past  11  months  were  £57,901.  or  £1,363  below  those  of  the 
previous  year.  The  recent  increase  in  fares  has  made  little 
difference  in  the  number  of  passengers,  but  has  increased  receipts 
considerably. 

Blackpool. — The  traffic  returns  from  April  1st  last  show- 
receipts  of  £87,727,  an  increase  of  £13.268  on  the  previous  year, 
and  over  £2,000  more  than  in  the  record  year  of  1913. 

Brighton  Railway  Electrification. — The  chairman  men- 
tioned at  the  company's  annual  meeting  that  the  contractors  for  the 
electrification  were  proceeding  as  well  as  could  be  expected  under  the 
present  conditions.  Certain  widenings  were  required,  and  they 
proposed  to  proceed  with  them  as  rapidly  as  possible,  so  that 
greater  use  might  be  made  of  electrical  working  when  the  oppor- 
tunity occurred. 

Burnley. — The  Tramways  Committee  has  decided,  owing 

to  reduced  income,  to  recommend  the  Council  to  abolish  ordinary 
discount  tickets  and  the  periodical  tickets  issued  to  students  and 
apprentices. 

Hyde. — The  Joint  Tramways  and  Electricity  Board  has 
decided  to  support  the  Hyde  petition  against  the  Ashton  Corpora- 
tion Bill. 

Kilmarnock.— Year's  Working.— Published  data   for 

the  year  to  May  15th,  1916,  shows  that  2.412.087  passengers  were 
carried  and  275.319  car-miles  run.  The  revenue  amounted  to 
£8,865,  and  after  meeting  working  expenses  (about  £1.000  in 
excess  of  the  previous  year)  and  providing  for  interest  and  loan 
charges  and  £1,160  to  depreciation,  there  was  a  net  deficit  of 
£3.064,  as  against  £2,377  in  the  previous  year.  Unlike  many  other 
undertakings,  the  revenue  showed  only  a  slight  increase,  but  the 
percentage  of  operating  expenses  to  receipts  increased  from  79"6 
to  873.  ' 

North-Eastern    Railway    Electrification. — Presiding   at 

the  annual  general  meeting  held  at  York,  last  week.  Lord  Knares- 
borough  stated  that  they  had  now  had  more  than  a  year's  expe- 
rience of  operating  the  Newport-Shildon  mineral  line  by  electricity, 
and  although  the  accounts  for  cost  of  construction  were  not  yet 
complete,  they  were  satisfied  that  the  venture  would  justify  a 
charge  of  £100,000  against  capital. 

North-London  Railway  Electrification.— Lord  Rath- 
more,  presiding  at  the  annual  meeting  of  the  company,  referred  to 
the  progress  of  the  electrification  of  the  line  which  formed  part  of 
the  large  scheme  of  the  North-Western  Co.,  mentioning  that  the 
falling  off  in  passenger  traffic  had  been  arrested,  and  until  fares 
were  raised  and  services  restricted,  there  had  been  increases  week 
hy  week. 


North-Western    Railway   Electrification.— Speaking    at 

the  annual  meeting  of  the  company.  Sir  Gilbert  Claughton  men- 
tioned that  arrangement  had  now  been  made  for  a  through  service 
ol electric  trains  from  Watford  to  the  Elephant  and  Castle,  using 
tube  rolling  stock.  The  Broad  Street -Richmond  electric  services 
were  started  in  October,  and  gave  promise  of  a  return  of  the  large 
passenger  traffic  which  that  line  formerly  enjoyed,  but  they  could 
not  look  forward  to  a  complete  fulfilment  of  their  hope*  until  the 
complete  scheme  was  in  operation. 

Oldham. — The    local    Tramways    Committee    has    been 

informed  Uy  the  Manchester  Tramways  Committee  that  it  cannot 
put  any  additional  cars  on  the  Manchester  to  Oldham  line,  owing 
to  the  scarcity  of  skilled  labour. 

Paraguay. — The  employes  of  the  tramway  company  of 

Asuncion  are  again  on  strike,  as  are  also  those  of  the  electric  power 
station.  The  city  has  been  without  electric  light.  The  strike 
movement  threatens  to  spread  to  other  industries. — Review  of  the 
River  Plate.     ' 

Rochdale. — The  Tramways  Committee  has  declined  an 

application  from  the  female  conductors  for  a  war  bonus,  leaving 
the    latter   to   apply   to    the   Committee   on    Production   if  they 

think  fit. 

South-Western  Electrification.— At  the  annual  meeting 

of  this  company.  Mr.  Hugh  W.  Drummond  stated  that  although 
the  final  accounts  had  not  yet  been  settled,  the  actual  cost  of  the 
portion  of  the  electrification  scheme  carried  out  would  amount 
approximately  to  £1.365.000.  During  the  whole  of  the  year  their 
increased  revenue  from  local  passengers  in  the  electrified  area  was 
677,000.  The  additional  maintenance  and  working  expenses  due  to 
electrification  were  £120.000.  and  the  saving  in  locomotive  expenses 
owing  to  the  discontinuance  of  the  steam  trains  was  £73.000.  In 
the  first  year  of  electrification  a  profit  had  therefore  been  secured 
of  £ 30. 01  in.  after  charging  revenue  with  the  necessary  amount  to 
provide  for  the  replacement  of  the  electrification  machinery  and 
equipment.  The  experience  of  the  electrified  portion  of  their 
suburban  lines  had  been,  in  every  sense,  satisfactory. 

U.S.A. — Extension  of  Milwaukee  Electrification. 

— The  directors  of  the  Chicago.  Milwaukee  and  St.  Paul  Railway 
are  about  to  electrify  two  additional  engine  divisions,  extending 
eastward  from  Seattle  to  Orthello.  about  220  miles,  and  crossing  the 
Cascade  Mountains  on  to  the  plain  in  the  eastern  part  of  the  State 
of  Washington. 

Across  the  plain.  200  miles  away,  is  the  western  extremity  of  the 
original  440-mile  electrification  of  this  company,  at  Avery.  Idaho. 
For  the  present  this  level  intermediate  section  is  to  be  steam 
operated  ;  ultimately,  however,  it  is  proposed  to  electrify  tin- 
whole  western  end  of  the  system  to  the  Pacific,  a  distance  of 
nearly  900  miles. 

According  to  Mr.  Goodnow,  assistant  to  the  president,  the  new 
electrification  is  being  undertaken  because  of  the  phenomenal 
success  of  the  electric  zone  already  completed,  the  outstanding 
feature  of  which  is  the  ease  with  which  heavy  freight  trains  are 
handled  on  the  mountain  grades.  Five  freight  trains  of  about 
60  cars  each  are  moved  daily  each  way  across  the  mountains  bv 
the  electric  locomotives,  and  it  is  estimated  that  four  hours'  time 
is  saved  by  each  train  on  each  100  miles  of  road. 

The  surveys  for  the  new  work  have  been  made  and  similar 
equipment  will  be  provided,  the  line  operating  on  the  3,000-volt 
direct -current  system. 

The  Great  Northern  Railway.  St.  Paul.  Minn.,  is  arranging  to 
construct  a  130,000-H.P.  hydro-electric  plant  at  Lake  Chelan  to 
supply  energy  for  operating  its  Cascade  division. 

Owing  to  the  shortage  of  available  power  from  the  Niagara 
plant,  the  International  Railway.  Buffalo,  has  had  to  temporarily 
suspend  service  on  its  Niagara  Falls  local  lines  for  several  hours  a 
day. 

West  Ham. — At  a  conference  between  representatives  of 

the  L.C.C..  West  Ham.  Leyton,  and  East  Ham  Councils,  a  new  scale 
of  fares  was  arranged  to  come  into  operation  on  through-runninj 
routes  on  March  1st.  1917.  Female  labour  is  to  be  engaged  to 
undertake  car  cleaning  during  the  day.  The  Tramways  Committee 
has  adopted  a  report  from  the  electrical  engineer  upon  the  con- 
dition of  the  machinery  at  the  generating'  station,  and  suggesting 
that  further  converting  plant  be  installed,  and  certain  alterations 
in  the  traction  supply  network  be  made  to  enable  a  larger  propor- 
tion of  the  work  to  be  dealt  with  through  the  medium  of  the 
genera]  alternating  current  supply. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — On  December  20th.  Mr.  Justice  Higgins 
gave  final  judgment  in  the  claim  of  the  Australian  Postal  Elec- " 
tricians'  Union  against  the  Postmaster-General  and  the  Public 
Service  Commissioner.  He  said  he  had  substantially  adopted  the 
provisions  of  the  more  recent  linemen's  award  in  order  to  give 
officers  the  benefit  of  acting  in  higher  positions,  whether  those 
positions  had  occupants  or  not.  and  to  give  them  the  benefit  of  the 
increments  as  well  as  the  minimum  salary  for  higher  officers.  He 
had  been  frustrated  by  Section  12  of  the  Public  Service  Act  of 
I'M",  in  his  endeavour  to  prevent  the  appointment  of  adults  of  30, 
'pi.  or  5o  years  as  junior  mechanics.    Therein  it  no  few£r  than 
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167  successful  candidates  for  appointment  as  junior  mechanics, 
and  only  23  ot  these  were  under  21  years  of  age.  This  seemed  to 
him  to  be  a  scandalous  abuse  of  the  position  of  junior  mechanics, 
which  was  primarily  meant  for  buys.-  Sydney  Daily  Tetegraph. 

Calcutta. — The  Director-General  of  Posts  and  Telegraphs 

has  decided  to  open  public  telephone  call  offices  at  local  post  and 
telegraph  offices  in  Calcutta.  Should  the  system  be  found  to  pay 
its  way.  it  will  be  extended  to  other  places  in  the  city.  The 
charge  will  be  anna-  %  per  connection  of  three  minutes' duration. — 
Indian  Engineering. 

New  Wireless  Stations. — A  wireless   station    has   been 

erected  at  Cape  Juby,  W.  Africa,  which  will  be  in  communication 
with  Spain  eia  the  station  at  Teneriffe.  Stations  are  also  to  be 
installed  at  Arauca  and  Orocue.  in  Colombia,  the  former  communi- 
cator..'' with  Venezuela. 

Persia. — Telegrams  may  now  be  forwarded  to  the  under- 
mentioned places  at   the  rates  stated  :—  Abadan,  Persia,  2s.  7d.  a 

woid  ;  Kuweit,  Mesopotamia,  2s.  3d.  a  word. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Aberdare. — March  7th.     Powell-Duffryn  Steam  Goal  <"". 

Electrical  goods  for  12  months.    Stores  Manager,  Aberaman  Offices. 
Aberdare. 

March  8th.  U.D.C.  Annual  tenders  for  cable,  meters,  joint 
boxes,  electric  lamps,  i:c..  for  the  Electricity  and  Tramways 
Department.     See  "  Official  Notices"  February  23rd. 

Australia. — Adelaide. — March  28th.  P.M.G.'s  Depart- 
ment. Telephones,  telephone  parts,  line  and  battery  material.  &c. 
Schedules  444  to  453.     See  *' Official  Xotie.es"  February  2nd. 

Melbourne. — March  7th.  Council.  1.048  electricity  recording 
meters.     See  "  Official  Notice's  "  February  Slth. 

Barrow. — March  5th.     Corporation.      Electrical   stores 

for  12  months.     Bocongh  Electrical  Engineer. 

Bedwas    (Mon.). —  .March    8th.      Bedwas     Navigation 

Colliery  Co..  Ltd.     Twelve   mouths' supply  of  electrical  goods,  &.C. 
Mr.  <;.  Morgan,  Secretary. 

Belfast. — Man-h  3rd.  Electricity  and  Tramways  Com- 
mittee, tramway  -tores,  including  electrical  accessories,  cables. 
tamps,  &c.     See  "Official- Notices"  February  23rd. 

March  14th.  Electricity  and  Tramways  Committee.  Six  or 
twelve  months  supply  of  stores,  including  several  electrical  items, 
lor  the  Electricity  Department.     See  "Official  Notices"  Feb.  23rd. 

Bolton. — March  7th.  Electricity  Committee.  Materials 
and  stores.     See  "  Official  Notices  "  February  16th. 

March  19th.  Corporation  Tramways  Committee.  Materials  and 
ston  -  for  a  year.     See  "Official  Notices"  to-day. 

Brighton. — March  9th.     T.O.      Five-ton  steam    tnotor- 

wagon  and   Hi-ton  electric  motor-wagon.     Particulars  from   Mr.  11. 
Talbot.  Town  Clerk. 

Burnley. — Man-h  10th.  Electrical  goods,  for  the  Board 
of  Guardians.     Mr.  J.  S.  Horn.  Clerk. 

Canada. — March  i'8th.   Toronto  Electric  Commissioners. 

Synchronous   condensers.    5,000,    7.500   or    10,000  K.v.A.   capacity. 
Se.1  "  Official  Notices"  February  9th. 

Grenada. — March  31st.  The  time  for  tendering  for  the 
.Government  electric  light  and  power  concession,  already  announced, 
has  been  extended  to  March  31st. 

Harrogate. —  March  5th.  Corporation.  By-product 
steam  boiler  plaut.     See  "Official  Notices"  February  2nd. 

Kilmallock. — March   5th.      Ktlmallock   (Co.   Limerick) 

E  L.  \  P.  Co  .  Ltd.     Hydraulic  turbine,  dynamo  and  motor  booster. 
battery  and  switchboard.     See  "Official  Notices"  February  16th. 

London.  —  Kensington.  —  March  8th.     B.  of  G.     Six 

mouths'  supply  of  electric  fittings,  lamps.  &C,     Mr.  W.  E.  Stephens 
Clerk.  Guardians'  Offices,  Marioes  Road.  W. 

Londonderry. — March  17th.    Corporation.    Engine-room 

stores,  carbons,   electricity  meters,  cables,  &c.,   for  the  Electricity 
Department.     Town  Olerk. 

Macclesfield. — Man-h    11th.     Cheshire  County  Asylum. 

Electrical  goods  for  one  year.     Mr.  \V.  G.  F.  Ting-ay.  Clerk  to  the 
Asylum,  Parkside. 

Manchester. — March  7th.  Electricity  Committee.  Coal- 
conveying  plant  and  suction  ash  plant.  See  "Official  Notices " 
February  9th. 

March  1 4th.  Corporation.  Nine  40-H.P.,  three-phase,  slip-ring 
motors.     See  "  Official  Notices"  February  23rd. 

Rhondda.— March  21st.  U.D.C.  Twelve  months'  supply 
of  house-service  meters.     See  "  Official  Notices"  to-day. 

Stockton-on-Tees.— Man-h  12th.  Stores  for  the  T.C. 
Electricity  Department.    8e>     '  iffi  !iu]  Notices"  February  23rd! 


CLOSED. 

Swansea. — B.t '.     Tenders   for  extensions  of   the  plant 

at  the  generating  station  (at  an  estimated  o  )  : — 

Water-tube  boiler  and  accessories Stirling:  Boiler  Co.,  I.t-1. 

Mechanical  draught  fan.-  Musgiave  A  Co.,  Ltd. 
Boiler  feed  pump. — Weir.  Ltd. 

The  Education  Committee  has  accepted  the  lender  ol  M>-->- 
Thomas  &  Evans  for  electrical  fittings  for  the  cookery  and  laundry 
departments   at   L'14.">. 


FORTHCOMING     EVENTS. 


Society    Of    Engineers— Monday.   March   5th.      At  ."■  p.m.      At     Burlington 

House.  Piccadillv.  W.     Paper  on  "High  Tensile  Steel  turaiu  Mil  1 

Reinfor 1  (  .mint,  ,"  by  Mr.  A.  W.  C.  Shelf. 

Institution  of  Civil  Engineers  of  Ireland.— Monday,  March  5th.  At  B  p.m. 

At  3.5,  Dawson  Street.  Dublin.    Ordinary  meeting. 
Institution  of  Civil  Engineers.— Tuesday,  March  Bth.     At  5.30  p.m.     ft 

iirc:,r    George   Street,    Westminster.    S.W.      Paper  on  '"The   Conilut  rci:  I 

Metering  of  Air.  Ga«,  and  Steam,"  by  J.  L.  Hodgson. 
Liverpool   Engineering  Society.— Wednesday,  March  7th.     At  the  Kojrl 

Institution.   Colquitt   Street.      Paper  on    "  Some    Problems    on    Railway 

Curses,"  by  Prof.  S.  W.  Perrott. 
Institution   of   Electrical   Engineers.— Thursday.  March  8th.     At  -  p.ni 

At  Victoria  Embankment.  W.C.    Paper  on  "Voltage  Regulation  of  Rotaiy 

Converters,"  by  Mr.  G.  A.  Juhlin. 
Greenock   Electrical    Society-.— Thursday,  March  8th.     At  7.15  p.m.     Al 

22.  West  Street.     Paper  on  "Notes  on  the  High-speed  Engine,"  bv  Mr. 

s.  V.  Thorp. 
Physical   Society   of   London.    Friday,  March  9th.     At   5  p.m.     At    the 

Imperial  College  of  Science,  South  Kensington.  S.W.    Ordinary  meeting. 
Salford  Technical  and  Engineering  Association.— Saturday,  March  lOtli. 

At  7  p.m.    At  the  Royal  Technical  Institute,  Peel  Park.    Paper  on  "  Our 

Aerial  Ocean."  by  Mr.  J.  Bacon. 


NOTES. 

The  Need  for  Home  Support  for  British  Electrical 
Industry. — In  the  course  of  a  paper  on  "  Stores  Organisation 
at  Collieries,"  read  before  the  West  of  Scotland  Branch  of 
the  Association  of  Mining  Electrical  Engineers  at  I 
last  month,  Mr.  1\  J.  Sims,  general  manager  in  Scotland  for 
the  General  Electric  Co.,  referred  to  the  need  for  British  users 
to  give  full  support  to  British  manufacturers.  According  to 
a  report  in  the  Glasgow  Herald,  he  said  that  they  never 
needed  that  support  and  assistance  more  than  now.  He 
continued  : — British  manufacturers  were  practically  debarred 
from  (juoting  for  railway  electrification  schemes,  because 
British  railway  companies  had  almost  totally  ignored  railway 
electrification.  The  result  was  that  British  manufacturers 
had  had  a  negligible  amount  of  experience  in  this  class  ol 
electrical  engineering.  How.  then,  could  it  be  expected  that 
a  foreign  railway  company  would  entrust  a  contract  to  a 
British  manufacturer  when  the  British  railway  companies 
had  denied  the  British  manufacturers  the  right  to  electrifv 
British  railways0  A  similar  state  of  things  prevailed  in 
regard  to  heavy  winders.  Germany,  America,  and  other 
countries  had  developed  the  electrical  winder  to  a  remark- 
able  extent,  and  that  development  had  only  been  made  pos 
sible  by  the  support  given  by  the  colliery  owners  in  these 
'  countries.  In  Great  Britain  heavy  electric  winders  were  few 
and  far  between.  Our  manufacturers  had  not  had  the  experi- 
ence they  ought  to  have  had.  and  in  pre-war  days  all  electric 
winding  contracts  of  any  size  for  abroad  went  to  those  foreien 
manufacturers  who  could  show  winders  actually  at  work.  I" 
quote  a  final  instance,  he  would  refer  to  Britain's  position  in 
regard  to  the  steam  turbo-generator.  The  turbine  was  in 
vented  in  Great  Britain,  and  the  finest  turbines  to  this  day 
were  still  made  in  this  country,  but  owing  to  the  extreme 
cautiousness — to  use  the  most  charitable  expression — ol 
British  municipalities  and  other  supply  authorities,  we  had 
been  left  far  behind  in  the  manufacture  of  large  machines 
The  manufacturers  could  only  advance  sufficiently  fast  if  thej 
were  given  the  support  of  the  user.-.  The  advantagi 
mutual,  for  the  user  benefited  by  the  reliability  and  efficieni  ■ 
of  the  plant. 

Industrial  Policy.  At  a  meeting  of  the  Swansea 
Chamber  of  Commerce  a  special  committee  appointed  to  deal 
with  the  question  of  commercial  and  industrial  policy  afti  r 
the  war  made  a  recommendation  in  order  to  encourage  better 
relations  between  Capital  and  Labour.  It  suggested  t' 
factories  and  industries  employing  power  plant  should  a-  Eai 
as  possible  work  three  shifts  of  eight  hours  each  daily  and 
further,  that   labour  generally   is  entitle!  portionate 

share  of  the  wealth  it  helps  to  produce.  On  the  other  hand, 
we  feel  strongly  that  labour  should  stop  all  attempts  at  k 
striction  of  output,  that  there  should  be  no  stoppage  of  work- 
either  to  strike  or  lock-out  pending  the  settlement  of  am 
dispute,  and  that  a  form  of  compulsory  arbitration  should  be 
adopted  which  would  nullify  any  advantages  from  a  stoppage 
of  work  expected  by  those  responsible  by  means  of  a  National 
fund  contributed  to  by  Capital  and  Labour,  from  which  the 
non-defaulting  party  would  be  compensated  for  losses  incurred 
during  such  stoppage." 

The   fostering   and   protection   of  skilled    female  labour  was 
also  recommended  in  view  of  the  hitherto  unascertaii 
National  asset  which  the  war  had    I 
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Electric  Furnaces. — The  needs  created  by  the  war  have 
given  a  great  impulse  tq  the  use  of  the  electric  furnace  for  the 

manufacture  of  steel,  and  more  than  100  have  been  installed  in 
the  belligerent  countries.  The  number  actually  now  existing  in 
the  world  is  300,  while  in  1915  there  was  hardly  half  that  number. 
The  United  State-  constructed  50  last  year,  and  30  have  been 
installed  in  England.  Italy  has  made  additions,  while  Germany 
turned  out  136,000  tons  of  electric  steel  in  1916  against  90,000  tons 
in  1914.  In  France,  in  the  neighbourhood  of  Limoges,  there  has 
been  installed  a  Keller  furnace,  in  which  30  tons  of  waste  are 
daily  converted  into  high-priced  metal.  The  furnace  takes  up 
little  room  in  the  i  ar  depots  of  the  tramway  company,  and  by  the 
use  of  automatic  apparatus  needs  little  attention.  Its  consumption 
of  current  is  between  700  and  800  kw.  per  loo  kilo-  ,,t  metal 
produced.  The  question,  says  Indusstria  e  Inrenciones,  is  of  great 
interest  to  pur  country,  since.,  if  the  electrical  undertakings  were 
to  study  the  mean-  of  facilitating  the  installation  of  electric 
furnaces,  there  would  be  a  greai  development  of  the  iron  industry, 
and  more  particularly  the  conversion  of  .-crap  and  waste  into  iron 
and  steel. 

A    Railway  Cooking    Installation— As  mentioned  in  a 

recent  issue  of  the  Electrical  Review,  the  companies  operating 
the  Underground  group  of  railways  have  equipped  a  luncheon  and 

social  club  near  Earl's  Court  Station  for  their  female  adminis- 
trative staff,  where  some  200  meals  a  day  are  served;  this  club 
was  recently  opened  by  Sir  Albert  Stanley. 

Practically  the  whole  of  the  cooking  is  done  electrically,  the 
kitchen  installation  consisting  of  four  "  Tricity "  ovens,  each 
fitted  with  a  hood  on  the  top  for  simmering,  &c.,  as  shown  in 
our  view. 

Each  oven  has  two  circular  ribbed  tvpe  heaters,  top  and  bottom, 
arranged  for  two  loadings.  250  and  900  watts,  each  heater  being 
controlled  by  a  "  high  and  low  "  switch,  of  the  pattern  manu- 
factured by  Messrs.  Lundberg  under  the  British  Electric  Trans- 
former Co.'s  patent  f°r  dissimilar  metal  contacts. 

The  ovens  are  mounted  on  a  central  table,  together  with  five 
"Tricity"  boiling  plates,  each  with  two  loadings,  850  and  225 
watts,  controlled  by  high-low  switches,  the  boiling  plates  being 


Electrical  Kitchen  at  the  Underground  Railway 

used  with  a  fish  kettle,  bain  marie,  and  other  boiling  equipment. 
The  main  control  panels  for  this  equipment  are  fitted  with  Zed 
fuses,  switches,  and  indicating  lamps. 

We  understand  that  a  "  Tricity  "  restaurant  type  grill,  with  top 
and  bottom  heat,  is  being  added  to  the  equipment.  Two  other  ovens 
have  been  temporarily  installed  of  a  size  suitable  for  large  joints, 
one  being  of  the  Jackson  type,  and  the  Jackson  Co.  has  also  supplied 
two  carving  tables  and  hot  cupboards,  one  being  in  the  servery  adja- 
cent to  the  dining  rooms,  also  a  vegetable  boiler  with  six  steamers. 
and  two  electric  urns.  The  "Jackson  equipment  is  provided  with 
control  panels  containing  Zed  fuses.  Diamond  H  switches,  and  indi- 
eating  lamps.  As  will  be  gathered,  the  cooking  equipment  is  not 
yet  completed,  the  demands  of  the  club  members  having  exceeded 
anticipations. 

Y.M.C.A.  Canteen    Cooking  Installation.— On  Saturday 

last  a  new  canteen,  administered  by  the  r.M.C.A.,  at  a  well-known 
engineering  works  in  North  London,  was  formally  opened  by 
Princess  Victoria  of  Schleswig-Holstein.  The  whole  of  the  cooking 
will  be  done  by  electricity,  a  complete  installation  for  supplying 
meals  to  2,000  employes  having  been  supplied  by  the  British 
Electric  Transformer  Co. 

Aluminium.— rThe  Ministry  of  Munitions  announces  that 
all  existing .  permits  for  the  sale,  purchase,  or  re-melting  of 
aluminium  scrap  and  swarf  are  cancelled  as  from  March   1st. 


Regulations  have  lieen  issued  governing  all  dealings.  Applications 
for  permits  should  be  made  to  the  Director  of  Materials.  A.M.  (21.  H., 
Hotel  Vitoria.  Northumberland  Avenue.  W.C. 

Change   of   Address. — Queen  Anne's  Chambers;  West* 

minster.  S.W..  being  required  by  the  Government,  the  following 
firms  announce  that  they  have  secured  suitable  premises  at 
25,  Victoria  Street,  Westminster.  S.W.  : — 

Nathan  &  Allen. 

Wardle  Engineering  Co..  Ltd. 

Parmiter.  Hope  £  Sugden.  Ltd". 

Their  telegraphic  and  telephonic  addresses  are  unaltered. 

Institution    and    Lecture     Notes. — The     Institute    of 

Metals — A  special  feature  of  the  forthcoming  Spring  Meeting  of 
the  Institute,  to  be  held  on  March  21st  and  22nd.  will  be  a 
general  discussion  on  metal  melting,  a  subject  which  hitherto  has 
received  very  little  attention  from  the  scientific  societies.  The 
president,  who  will  preside  over  the  discussion,  is  Sir  George 
Beilby,  F.R.S..  the  head  of  the  new  Government  Board  of  Fuel 
Research.  A  series  of  six  communications  will  Ire  read  bearing  on 
till  phases  of  the  question  of  the  melting  of  the  non-ferrous  metals, 
whether  by  high-pressure  or  low-pressure  gas.  coke,  oil  fuel,  or 
electricity.     The  papers -to  be  contributed  include  the  following  : —  . 

"  Metal  Melting  as  Practised  at  the  Royal  Mint."  By  W.  J. 
Hocking-. 

An  Electric  Resistance  Furnace  for  Melting  in  Crucibles."  By 
H.  C.  Greenwood,  D.Sc.  and  R.  S.  Sutton,  D.Sc. 

"  Ideals  and  Limitations  in  the  Melting  of  Non-ferrous  Metals. " 
By  Cail  Hering  (Pa.,  U.S.A.). 

In.  addition,  to  the.  metal -melting  discussion,  several  important 
communications  bearing  on  other  phases  of  metallurgical  work 
will  be  presented  at  the  meeting,  amongst  which  may  be  mentioned 
the  following  : — 

"The  General  Properties  of  Stampings  and  Chill  Castings  in 
Brass  of  Approximated  60/40  Composition."  By  Owen  W. 
Ellis.  B.Sc. 

"  Aluminium  Production  by  Electrolysis  :  A  Note  on  the 
Mechanism  of  the  Reaction."     By  R.  Seliginan.  Ph.Nat.D. 

On  account  of  Caxton  House  having  been 
commandeered  by  the  War  Office,  the*  ad- 
dress of  the  Institute  of  Metals  will  in 
future  be  36,  Victoria  Street.  London.  S.W. 
The  new  offices  are  much  more  extensive 
and  better  suited  to  the  purposes  of  a 
scientific  society  than  those  recently  vacated, 
and  include  a  reading  room  and  library, 
available  to  members,  as  well  as  a  spacious 
m?eting  room.  The  telephone  number 
(Victoria  2320)  and  the  telegraphic  address 
("  Instomet,  Vic.  London.")  remain  un- 
altered. 

Particulars  of  membership  can  be  ob- 
tained from  the  secretary.  Mr.  G.  Shaw 
Scott,  M.Sc.  36,  Vietpria  Street.  S.W.  All 
candidates  for  membership  whose  applica- 
tions are  in  the  secretary's  hands  before 
March  14th  will  be  entitled  to  take  part  in 
the  proceedings  at  the  London  meeting. 
Members  elected  at  the  forthcoming  meeting 
will  have  the  privilege  of  membership,  not 
for  the  usual  12  months,  but  for  the  ex- 
tended period  ending  June  30th.  1918.  The 
present  membership  of  the  Institute  is  660 
— a  record  total. 

The  seventh  annual  May  Lecture  will  be 
given  at  the  Institution  of  Civil  Engineers, 
on  Mav  3rd,  1917,  at  S.30  p.m..  by  Prof. 
W.  E.  Dalby.  M.A..  F.R.S..  on  "  Researches 
Made  Possible  by  the  Autographic  Load 
Extension  Optical  Indicator." 

Mr.  Harry  Webber,  electrical  engineer 

to  the   Keighley  Corporation,  lectured  on 

Saturday  evening   last  before  the  Keighley 

Association  of  Engineers  on  "Progress  in  Electric  Power  Plants," 

illustrating  his  observations  with  lantern  slides. 

Institution  of  Civil  Engineers. — On  Monday,  March  12th.  at 
5.30  p.m..  the  first  of  a  series  of  special  extra  meetings  is  to  be 
held.  The  subjects  chosen  for  these  meetings  are  matters  of  special 
importance  to  engineers  at  the  present  time,  and  a  discussion  will 
follow  each  of  the  lectures.  On  March  12th.  Mr.  Edgar  Cram- 
mond  is  to  lecture  (under  the  Vernon-Harcourt  Trust)  on  "  Foreign 
Trade  and  its  Relation  to  the  Investment  of  Capital  Abroad  "  ;  and 
at  the  later  meetings,  the  subjects  will  be  :-— "  Decimal  System  of 
Coinage.  Weights  and  Measures."  and  the  "  Standardisation  of. 
Engineering  Materials."  3Iembers  of  the  Institutions  of  Mechanical 
Engineers.  Naval  Architects,  and  Electrical  Engineers,  and  of  the 
Iron  and  Steel  Institute,  are  invited  to  attend  Mr.  Crammond's 
lecture. 

The  Engineers'  Club. — On  Wednesday  evening,  Mr.  Ben  H. 
Morgan,  of  the  Technical  Department  of  the  Ministry  of  Munitions, 
delivered  an  address  before  this  club  at  Manchester  on  "  Dilution 
of  Labour  in  Munition  Works." 

Institution  of  Mechanical  Engineers.— At  the  meeting  on 
February  16th.  Mr.  Michael  Longridge  was  declared  elected  presi- 
dent. The  vice-presidents  were  Mr.  Dugald  Clerk.  Sir  Robert  A. 
Hadfield.  and  Mr.  Mark  Robinson  ;  members  of  Council.  Sir  A.  T. 
Dawson.  Mr.  G.  Hughes,  Mr.  R.  Matthews,  Mr.  D.  B.  Morison,  Sir 
Gerard  A.  Muntz,  Bart.,  and  Mr.  W.  Rea'vell, 


Clcb. 


Agency. 
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Fuel  Research.  —  On  the  recommendation  of  its 
Advisory  Council,  the  Committee  of  the  Privy  Council  for 
Scientific  and  Industrial  Research  has  appointed  a  Board  of 
Fuel  Research.  Sir  George  Beilhy  will  act  as  Director  of  the 
new  organisation,  and  will  be  assisted  by  the  Hon.  Sir  Charles 
Parsons.  Mr.  Richard  Threlfall.  and  Sir  Richard  Redmayne, 
the  Chief  Inspector  of  Mines,  as  members  of  the  Board.  By 
.arrangement  with  the  Governors  of  the  Imperial  College  of 
Science,  the  Lord  President  has  retained  Prof.  W.  A.  Bone 
as  consultant  to  the  Board.  Prof.  Bone  will  continue  to  hold 
his  chair  at  the  Imperial  College,  but  will  abandon  all  private 
consulting  work  while  he  is  connected  with  the  Department 
of  Scientific  and  Industrial  Research. 

Proposals  for  research  initiated  by  the  Coal  Conservation 
Sub-Comrnittee  appointed  in  July.  1.914.  will  stand  referred  to 
the  Fuel  Board,  to  which  also  will  be  transferred  the  material 
collected  by  the  Fuel  Committee,  which  the  British  Associa- 
tion formed  in  1915.  The  Admiralty  and  the  Ministry  of 
Munitions  have  also  been  making  tests  and  investigations  on 
fuel  problems,  and  it  is  hoped  that  their  work  will  be  co- 
ordinated with  that  of  the  new  Board. 

The  work  of  the  Board  will  be  to  investigate  the  nature, 
preparation,  and  utilisation  of  fuel  of  all  kinds,  both  in  tho 
laboratory  and,  if  necessary,  on  an  industrial  scale.  Sir 
George  Beilby,  with  the.  assistance  of  his  colleagues  on  the. 
Board,  will  be  responsible  for  drawing  up  the  schemes  of 
research,  and  when  these  have  been  approved  by  the  Ad- 
visory Council  and  the  Committee  of  the  Privy  Council, 
authority  will  be  given  him  to  carry  them  into  effect.  In  this 
way  he  will  have  the  whole  weight  of  the  Department  and 
its  finance  behind  him,  and  since  he  will  have  direct  access 
to  the  Lord  President,  who  is  the  responsible  Minister,"  there 
will  be  no  danger  of  his  recommendation:  lying  pigeon  holed 
among  Departmental  files. 

Development  of   French    Hydro-Electric   Works. — The 

history  of  the  industry  whose  object  is  the  utilisation  of  the 
waterfalls  in  France,  represents  a  struggle  against  the  in- 
adequacy or  obscurity  of  the  Civil  Code  Slid  administrative 
regulations,  followed  by  a  modification  which  has  perhaps 
hastened  the  threat  of  more  bestristive  legislation.  Almost 
all  of  these  measures  were  instituted  at  a  remote  period  when 
it  was  impossible  to  foresee  the  advantages  which  engineers 
would  derive  from  the  waterfalls.  Nevertheless  engineers 
finally  succeeded,  aided  by  well  informed  lawyers,  in  accom- 
modating themselves  to  situations  which  were  the  least  favour- 
able in  appearance,  and  individual  hydro-electric  works  have 
been  established  of  a  capaeiti  of  several  thousands  of  horse- 
power on  the  mere  basis  of  precarious  authorisations  capable 
of  being  revoked.  In  certain  cases  the  French  Administration, 
by  simple  decree,  has  sanctioned  important  diversions  from 
navigable  waterways,  all  of  which  legally  form  part  of  the 
public  domain.  The  non-navicable  waterways  which  are  sub- 
ject to  the  rights  of  riparian  owners  have  been  brought  into 
service  through  the  assistance  of  obliging  intermediaries.  In 
fact,  the  hydro-electric  industry  has  triumphed  over  all  ob- 
stacles and  routine;  it  has  become  prosperous  and  is  visibly 
developing  at  the  present  time. 

The  results  hitherto  obtained  have  been  set  forth  by  the 
work  undertaken  by  M.  de  la  Brosse  in  relation  to  the  region 
comprised  between  the  Bhone,  the  Alps,  and  the  Medi- 
terranean— the  "  white  coal  "  region.  Two  tables  have  been 
prepared  by  this  engineer  at  an  interval  of  six  years,  showing 
the  remarkable  progress  which  has  been  made  in  this  period. 
It  is  generally  estimated  that  the  total  power  available  from 
the  falls  of  the  Alps  amounts  to  2,000,-OOQ  H.P.  at  low  water 
and  over  4,000,000  on  the  average,  the  latter  representing 
about  one-half  of  the  aggregate  power  capable  of  being  ob- 
tained from  the  French  waterfalls  as  a  whole.  The.  first  table 
indicates  that  the  plant  installed  in  the  French  Alps  for  light- 
ing and  power  purposes,  metallurgy,  electro-chemistry  and 
traction  amounted  nominally  to  469,835  h.p.  in  1910  and 
662,545  h.p.  in  1916.  whilst  the  works  in  course  of  construc- 
tion represents,  further  93,100  h.p.  \part  from  the  extensions 
already  in  hand,  it  is  noteworthy  that  out  of  the  total  power 
installed  in  1916  more  than  '256,000  h.p.  were  being  utilised 
for  electro-metallurgical  work  and  110,000  h.p.  for  electro- 
chemical operations.  It  is  also  worthy  of  note  that  only  works 
of  a  combined  capacity  of  90,000  h.p.  are  deriving  power  from 
public  waterways,  whilst  nine-tenths  of  the  energy  produced 
by  works  on  the  public  waterways  are  utilised  for  the  public 
supply  of  light  and  power.  It  is  considered  that  the  dis- 
inclination of  manufacturers  to  avail  themselves  to  a  greater 
extent  of  the  public  watercourses  is-  due  to  the  fact  that 
hydro-electric  works  of  this  kind  are  more  expensive  to  con- 
struct and  that  the  prospect  of  innumerable  formalities  with 
the  Administration,  which  is  lacking  in  resolution  through  the 
fear  of  being  suspected  of  favouring  private  interests,  is  not 
calculated  to  encourage  private  enterprise  in  this  direction. 
It  is  therefore  suggested  that  legislation  should  be  promoted 
to  facilitate  development  of  the  waterways  under  the  designa- 
tion of  public  domains  and  of  the  non-navigable  watercourses 
in  so  far  as  they  are  still  available  for  that  purpose. 

Use  Solid  Wire  in  place  of  Small   Stranded  Cable. — 

The  Cable  Makers'  Association  has  recently  addressed  a  letter 
to  the  engineers  of  central  stations.  poir>tin<T  nut  that  the 
Government  requirements  in  small  stranded  wires  are  at  pre- 
sent so  great  as  to  require  the  use  of  practically  every  wire- 


drawing and  stranding  machine  in  the  country.  Thus  the 
demand  for  such  wires  other  than  for  direct  military  or  naval 
needs  entails  considerable  delay  in  execution  of  orders. 
Many  engineers  to  public  authorities  and  companies  insist 
upon  the  use  of  stranded  conductors  for  wires  below  a  speci- 
fied sectional  area,  and  some  prohibit  the  use  of  solid  con- 
ductors entirely.  If  such  restrictions  can  be  temporarily  sus- 
pended during  the  war,  the  cable  makers  will  be  enabled  to 
put  forth  the  full  capacity  of  their  plant  for  the  military  and 
naval  needs,  and  yet  meet  the  requirements  of  other  cus- 
tomers carrying  uut  other  essential  work.  Tho  Association 
therefore  suggests  that  during  the  war 
No.  18  s.w.G.  be  used  in  place  of  3/22  s.w.G.  or  7/25  s.w.G., 
No.  16  s.w.G.  in  place  of  3/20  or  7/23  s.w.G., 
No.  14  s.w.G.  in  place  of  7/22  and  7/21i  s.w.G., 
and  hopes  that  permission  will  be  given  to  contractors  in 
each  district  to  use  solid  conductors  as  an  emergency  measure. 
In  view  of  the  urgent  military  necessity  for  restricting  the 
use  of  small  stranded  conductors  for  the  present,  we  feel  sure 
that  the  Association  may  safely  count  upon  the  patriotic  co- 
operation in  this  matter  not  only  of  station  engineers,  but 
also  of  all  users  of  such  materials.  In  addition  to  circularising 
the  station  engineers,  the  Association  is  also  advertising  the 
matter  in  the  technical  Press. 

The  Control  of  the  Electric  Motor  Vehicle  Business. — 

Referring  to  our  leading  article  on  this  subject  last  week,  we 
are  sorry  to  learn  that  the  Agents'  Section,  Ltd.,  a  body  that 
is  associated  with  the  Motor  Trade  Association,  has  resolved 
to  follow  the  line  advocated  by  the  Scottish  Advisory  Council 
of  the- -M.T.A.,  and  to  oppese  the  Bill  which  would  enable 
central  electricity  supply  undertakings  to  store,  charge,  in- 
spect and  repair  electric  vehicles,  the  opposition  being  based, 
it  is  stated,  on  a.  strong  objection  to  any  extension  of  muni- 
cipal trading.  We  note,  too,  that  Electromobiles  (Leeds), 
Ltd.,  have  written  to  the  Motor  Trader  congratulating  it  on 
its  outspoken  leader,  adding  that  they  "hope  the  time  is  not 
far  distant  when  the  motor  trader  will  take  up  'electrics' 
enthusiastically,  and  will  offer  them  to  his  customers  for  use 
in  their  proper  sphere,  continuing  to  offer  petrol  or  steam 
where  he  thinks  these  types  will  serve  his  clients  best.  We 
do  not  agree  that  the  development  of  the.  electric  vehicle  has 
been  held  up  for  want  of  charging  facilities,  but  simply  for 
want  of  knowledge.  As  soon  as  it  is  better  known  what  tho 
electric  will  do.  sales  will  come  readily  enough,  and  the  elec- 
tneity  can  always  be  provided  when  the  demand  exists." 

Linking-up  Electricity  Works.— The  Committee  for  the 
Interconnection  of  Lancashire  and  Cheshire  Electricity  Supply 
Systems  informs  us  that  a  conference  of  delegates  represent- 
ing the  Municipal  and  Company  Electricity  Supply  Authori- 
ties is  to  be  held  in  Manchester  Town  Hall  to-day  (Friday), 
at  11  a.m.,  to  consider  the  proposals  set  forth  in  the  report 
of  the  Committee  with  regard  to  the  interconnection  of  elec- 
tricity  supply  systems.  The  conference,  will  be  presided  over 
by  Mr.  G.  H.  Roberts,  M.P.,  the  Parliamentary  Secretary  to 
the  Board  of  Trade,  and  the  electricity  supply  authorities 
will  be  represented  by  about  120  delegates.  The  report  was 
published  in  our  issue  of  October  13th.   1916; 

Memorial    to   the    late    Prof.   Silvanus   P.  Thompson, 

D.Sc,  F.R.S.—  The  Council  of  the  Finsbury  Technical  College  Old 
Students' Association  has  appointed  a  small  Committee  to  arrange 
for  a  memorial  to  the  late  Prof.  Silvanus  P.  Thompson'.  Another 
Committee  has  also  lieen  formed  amongst  certain  friends  of  Dr. 
Thompson  and  representatives  of  the  scientific  societies  with  which 
he  was  connected,  to  purchase  the  very  valuable  scientific  library 
which  Dr.  Thompson  collected.  It  is  proposed  to  present  the 
library,  which  is  one  of  the  best  of  its  kind  in  existence,  to  the. 
Institution  of  Electrical  Engineers,  to  lie  accessible  to  the  public 
on  the  same  conditions  a«  the  Ronalds  Library.  The  Committee 
of  Council  of  the  Old  (Students'  Association  hopes  to  raise  a  sum 
of  not  less  than  £250,  and  proposes  to  divide  the  subscriptions  sent 
to  it  into  two  parts — one  of  these  parts  to  be  appropriated  to  the 
establishment  of  a  suitable  memorial  to  be  placed  in  the  City  and 
Guilds  Technical  College,  Finsbury,  with  which  Dr.  Thompson  was 
so  long  connected,  and  the  other  to  form  a  contribution  from  the 
Finsbury  Old  Students'  Association  to  the  library  fund.  Mr.  J.  E. 
Raworth,  president  of  tho  Association,  will  be  very  pleased  to 
receive  subscriptions,  which  may  be  of  any  amount,  and  should  be 
addressed  to  him  at  38,  Kroadway,  Queen  Anne's  Chambers,  Wert- 
minster,  S.W. 

Prohibited  Exports. — The  Supplement  to  the  Board  <</' 

Trade  Journal  of  March  1st  contains  complete  lists  of  utioles 
which,  according  to  the  latest  information  received  by  the  Board 
of  Trade,  are  prohibited  to  be  exported  from  Denmark.  France 
(including  Algeria),  Italy,  Japan,  and  the  Netherlands.  The  Sup- 
plement also  contains  a  list  of  articles  (complete  to  date)  which 
are  prohibited  to  be  exported  from  the  United  Kingdom. 

Fatality. — On  February  21st  a  labourer  was  killed  by 
scalding,  and  another  badly  injured,  through  the  bursting  of  a  boiler 
tube  at  Derby  Corporation  electricity  works. 

Inquiries. — The  makers  of  the  McClelland  lamp-locking 
device  (Patent  >"V>.  299/09)  are  asked  for  ,  alio  makers  of  electric 
boot  and  knife  cleaning  machines. 
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Volunteer   Notes. — First   London   Engineer  Volun- 

TEEHS.  Headquarters  :  Balderton  Street, Oxford  Street.  W. — Orders 
for  the  week,  by  Lieut. -Col.  ('.  B.  Clay,  V.D..  Commanding  : — 

Monday,  March  hth.  -Technical  for  Platoon  No.  9,  at  Regency 
Street.  Squad  and  Platoon  Drill,  Platoon  No.  10.  Signalling 
Class.     Recruits'  Drill.  6.30     8. 

Wednesday,  March  1th.  Instructional  Class,  6.15.  Platoon 
Drill,  Platoon  No.  1. 

Thursday,  March  Wi.— Platoon  Drill.  Platoon  No.  7.  Ambu- 
lance class  by  M.O.,  6.30.     Signalling  Class. 

Friday,  March  9th.— Technical  for  Platoon  No.  10,  Regency 
Street.  Squad  and  Platoon  Drill.  No.  9.  Recruits'  Diili 
6.25     8.25. 

Saturday,  March  lOtft,.— N.C.O.'s  class.  2.30;  Company  Com- 
mander Castell,  "  Knots  and  Lashings." 

Sunday,  March  11M.— Special  work  at  Bombing  School.  Parade 
Clapham  Junction  Station  (City  A:  S.L.  Tube  Railway),  9.45  a.m. 
Uniform,  haversacks,  water  bottles.  Mid-day  rations  to  be  carried. 
(By  order),  Macleod  Yearsley.  Adjutant. 

South  African  Electrical  Supplies. — In  recent  issues  of 
the  South  African  Mining  Journal  we  read  the  following  :— 

"  There  has  been  quite  a  lot  of  buying-  of  electrical  material. 
more  particularly  cables  and  inegohm  wires,  also  small  motors,  as 
well  as  the  general  run  of  electrical  fittings  other  than  the  ordinary 
lighting  lamps,  of  which  there  are  ample  supplies  in  the  town. 
The  British  Government  has  put  a  bar  on  the  exportation  of  any- 
thing- containing-  copper,  and  as  this  metal  predominates  in  elec- 
trical materials,  a  sudden  hurry  occurred  to  secure  stocks.  The 
Public  Works  Department  requisitioned  for  some  miles  of  cables, 
also  the  Premier  Diamond  Mine  came  forward  with  substantial 
orders  for  electrical  fittings,  wiring.  &c.  The  Municipalities.  .Mines, 
and  Railway  Department  have  been  purchasing  rather  freely,  as 
well  as  the  Messina  Copper  Mine  in  the  Northern  Transvaal. 
Delagoa  Bay  and  another  couple  of  coast  towns  came  into  the 
market  in  a  lesser  degree.  The  demands  created  quite  a  lively 
diversion  in  the  direction  of  activity  amongst  the  electrical 
merchants. 

"The  Japanese  supplies  are  coming  forward  very  regularly,  and 
so  keeping  up  our  already  ample  household  stocks.  '  The  American 
goods  are  anything  but  regular  of  late,  and  the  British  must  also 
be  classed  in  the  same  category.  The  electrical  jobbing  work  is 
very  much  on  the  poor  side,  as  property  owners  seem  very  loath 
to  spend  any  money  whatever,  except  on  work  that  cannot  be 
postponed." 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineer*,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry. 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  tht 
Electrical  Review  posted  as  to  their  movements. 


Central    Station    Officials.— The   Binglev    District    Council 
meed   the  salary  of  Mr.   Pedley,   the  electrical  engi- 
neer, by  A'25  per  annum. 

Ml    C.  A.   Fitti  nl  engineer,  1ms  been  appointed    at 

; omencing  salary  of  £300  a  year,  to  succeed  the  late  Mr 

]-''    Peuvre  as  I ugh   electrical   engineer  at  Bexhill-on  Sea. 

The  Mexborough  1  .D.C.  has  advanced  the  salary  of  Mr 
.1.  B.  1-eltham.  the  electrical  engineer,  by  £50  per  annum. 

General.— The  many  friends  of  Mr.  W.  Crawford,  who  has 
been  so  long  associated  with  Messrs.  Belliss  &  Morcom  will 
learn  with  much  regret  that  he  lies  seriouslv  ill  in  Cardiff. 
For  some  time  his  friends  passed  a  very  anxious  time,  but 
the  latest  news  is  that  he  shows  distinct-  improvement.  There, 
is  no  man  in  the  country  who  has  done  more  to  establish  the 
name  of  Messrs.  Belliss  &  Morcom  as  a  household  word 
among  engineers,  whether  in  municipal  or  industrial  life, 
and  all  these  will  join  in  wishing  Mr.  Crawford  a  speedy  and 
complete  recovery. 

'w  ki,f  Fn/MWKiu.  C.M.G.,  late  chief  engineer  to 
the  L.C.C.,  has  been  appointed  chairman  of  the  Committee 
to  control  canals  taken  over  by  the  State. 

Mr.  W.  H.  Sisson,  who  for  the  past  10|  years  has  been 
engineer  to  the  Kearsley  Spinning  Co..  Ltd.,  Stoneclough. 
has  been  appointed  engineer  to  the  Falcon 'Spinning  Co.! 
Ltd.,  Bolton.  He  was  formerly  managing  engineer  of  the 
Witney  Electric  Supply  Co..  Ltd.,  and  foreman  for  Messrs 
Lick.  Kerr  A-  Co.,  Ltd..  and  for  the  Mersey  Docks  and  Har- 
bour Board. 

V.  LiNDor  and  M.  C.  Mattinson  have  been  ap- 
pointed local  directors  of  the  River  Plate  Electricity  Co.  Mr. 
B.  C.  Wilson  has  been  appointed  manager  and  engineer  of 
the  La  Plata  station  of  the  same  company.—  Review  of  the 
River  Plate. 

Mr.  W.  N.  Y.  King  has  been  appointed  assistant  (civilian) 
inspector  of  munitions. 

Roll  of  Honour.— Captain  Eric  Sutherland  Phillips,  8th 
Battalion  Border  Regiment,  of  Rugby,  died  of  wounds  re- 
ceived in  action  on  February  21st,  aged  22  years.  At  the 
declaration  of  war.  Captain  Phillips  was  a  pupil  in  the  works 
of  the  British  Thomson-Houston  Co.,  Ltd..  Rugby.  He 
volunteered  for  service,  and  enlisted  as  a  private  in  "Septem- 
ber, mil.     His  Colonel  writes:— 


"  He  was  a  most  excellent  young  officer,  always  willing  and 
cheerful.  During  the  time  when  he  was  in  charge  of  the 
Machine  Gun  Detachment  of  the  Battalion  he  did  very  good 
work.  He  was  very  plucky  under  fire,  and  a  very  good 
leader.  We  shall  all  miss  a -cheery,  plucky  comrade,  and  a 
great   favourite  in   the  Battalion." 

Captain  Phillips  was  the  son  of  Mr.  J.  A.  Phillips,  assistant 
manager  of  the  B.T.H.  Co.'s  supply  department  at  Rugby. 

Private  J.  Stamper,  Northumberland  Fusiliers,  reported 
missing,  was  in  the  electrician's  department  of  Messrs.  David 
Brown  &   Sons.   Ltd.,   gear  cutters.  &c.,   Lockwood. 

Private  R,  Fletcher,  of  the  Machine  Gun  Corps,  who  has 
been  killed  in  action,  was  employed  by  the  Lancashire 
Dynamo  Co.,  Trafford  Park. 

Private  A.  Lord,  of  the  East  Lancashire  Regiment,  who 
has  been  killed  in  France,  aged  39.  was  employed  in  the 
Bacup   Corporation    electricity    department. 

Private  L.  Walters,  who  has  fallen  in  action  before  Kut, 
was  for  several  years  in  charge  of  the  electric  light  plant  at 
Wood  Norton,  near  Evesham. 

Lance-Corporal  P.  B.  Pettitt,  of  the  Manchester  Regiment, 
who  is  in  hospital  in  Devonshire,  suffering  from  wounds,  was 
employed  by  the  Lancashire   Dynamo  Co.,   Trafford- Park. 

Sapper  F.  C.  ShentON,  of  the  R.N.  Division,  has  hem 
killed  at  the  age  of  36  years.  He  was  formerly  employed  as 
an  electrician  at  the  Hyde  Road  depot  oi  the  Manchester 
Corporation  Tramways. 

The  London  Gazette  for  February  27th  contained  the  fol- 
lowing : — "  London  Regiment. — Second  Lieutenant  (Acting 
Major)  H.  C.  Sparks,  D.S.O.,  M.C.,  is  seconded  for  dun  as 
Assistant  Director  of  Labour.     January  2nd.  1017." 

At  a  meeting  of  the  Barrow  Corporation  electricity  em- 
ployes at  the  Town  Hall,  on  Monday,  occasion  was  taken  to 
mark  the  honours  won  by  Company  Sergeant-Major  R.  A. 
Williams,  who  had  received  the  Military  Cross  for  gallantry 
in  the  field.  Aid.  Smith  presided.  The  Mayor  of  Barrow,  on 
behalf  of  the  employes,  presented  Company  Sergeant-Major 
Williams  with  a  spirit  tantalus  and  a  case  of  carters 
His  Worship  said  that  Sergeant  Williams  commenced  with 
them  as  a  labourer  in  1902,  and  became  a  jointer  in  1909.  He 
joined  the  Colours  in  September,  1914,  and  worked  his  way 
up  to  company  sergeant-major,  and  now  he  was  about  to 
proceed  to  a  cadet  training  school  with  a  view  to  taking  up 
.-i  commission.  He  had  won  the  Military  Medal,  which  was 
a  very  high  honour  for  a  non-commissioned  officer,  by  taking 
charge  of  his  company  after  all  the  officers  were  casualties. 
and  keeping  control  until  ordered  to  retire. 

Obituary.— Mr.  J.  R.  Preece. — We  regret  to  record  the 
death,  which  occurred  tit  Kensington  on  February  25th,  al 
the  age  of  73  years,  of  Mr.  John  Richard  Preece,  C.M.G., 
youngest  brother  of  the  late  Sir  William  Preece.  In  the  year 
1^70,  Mr.  Preece  w-ent  out  to  join  the  Lmperial  Persian  Tele- 
graphs as  assistant  engineer,  and  he  resigned  that  office  to 
join  the  Consular  Service  there.  He  afterwards  became 
H.B.M.  Consul-General  at  Ispahan,  Persia.  The  deceased 
gentleman  many  years  ago  read  a  paper  on  the  Persian  tele- 
graph system  before  the  Society  of  Telegraph  Engineers  in 
London. 

Alp.  J.  Brodie. — The  funeral  of  the  late  Aid.  J.  Brodie  took 
place  at  Blackpool  Cemetery  on  February  22nd.  The  remains 
were  borne  to  the  grave  by  six  inspectors  and  timekeepers 
ol  the  tramway  department.  The  staffs  were  largely  repre- 
sented, and  in  the  funeral  procession  wen-  three  cars  driven 
by  motormen  and  conducted  by  womeu  with  crepe-banded 
sleeves.  Wherever  cars  were  encount  -red  on  the  route  thev 
came  to  a-  halt  while  the  cortege  passed,  and  tit  Foxhall 
Square  the  staffs  of  the  electricity  works  and  the  car  men 
stood  reverently  to  attention. 


POWDERED     COAL     BOILER     FURNACE. 


In  our  issue  of  November  3rd  last,  we  referred 
length  to  the  subject  of  powdered  coal  as  a  fuel  for  boiler 
firing.  As  mentioned  then,  one  of  the  difficulties  has  been 
to  find  a  suitable  f,orni  of  furnace,  which,  while  allowing  of 
complete  combustion,  would  at  the  same  time  withstand  the 
very  high  temperatures  resulting,  which  with  ordinary  con- 
struction would  melt  down   the  furnace  linings. 

In  this  connection,  a  letter  in  the  December  Journal  of  the 
American  Society  of  Mechanical  Engineeis.  from  Mr.  C.  L. 
Heisler,  of  Schenectady,  describes  a  mosl  simple  form  of 
furnace  (fig.  1)  which  has  been  in  continual  and  regular 
service  under  a  boiler  at  the  American  Locomotive  Co.'s 
works  since  March,  1915.  The  furnace  is  believed  to  be 
entitled  to  a  world's  record  for  low  cost  of  maintenance;  the 
C02  rarely  drops  below  16  per  cent.,  and  is  oftener  above  17 
per  cent. 

Evaporative  tests  show  that  a  materially  higher  evapora- 
tive efficiency  is  obtained  than  from  a  duplicate  Franklin 
boiler  fired  by  mechanical  stokers  and  supplied  with  feed 
water  at  the  same  temperature,  also  the  powdered  coal  fired 
boiler  responds  much  more  readily  to  increased  steam  de- 
mand-, and  an  ordinary  fireman  provides  all  the  necessary 
attendance. 
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With  a  previous  experimental  furnace  under  the  same 
boiler,  the  brickwork  failed  to  withstand  the  temperature, 
and  there  were  excessive  accumulations  of  hard   slag  in   the 


Fig.  1.— Powdered  Coal,  Furnace  at  the  American 
Locomotive  Works. 

furnace  bottom  and  deposits  of  unbumed  products  round  the 
tubes. 

Several  years  ago  Mr.  Heisler  concluded  that  the  only  way 
to  prevent  the  destruction  of  vertical  walls  and  arches  in 
powdered-coal  furnaces  was  not  to  have  them,  and  substitute 
incandescent  ignition  surfaces  formed  by  simple  outwardly 
inclined  walls  which  would  be  automatically  maintained  by 
a  coating  of  protecting  slag.  The  furnace  now  in  use  has 
been  in  continual  service  for  18  months  without  a  single 
repair  expense  on  the  hopper-shaped  furnace  walls.  These 
walls  are  coated  with  about  1  in.  to  3  in.  thickness  of  slag, 
and  are  seemingly  in  as  good  condition  as  at  the  time  they 
were  built.  The  fire  pit  openings  are  covered  by  temporary 
iron  plates. 

The  three  original  inlet  tuyeres  are  yet  in  service,  and 
apparently  may  be  in  service  for  another  year;  they  consist 
of  three  ordinary  wrought-steel  pipe  nipples,  10  in.  in  dia- 
meter and  24  in.  long,  which,  when  originally  installed,  pro- 
truded downwardly  a  few  inches  into  the  furnace.  After  a 
short  time  the  inner  ends  burned  away  and  gave  them  their 
present  form. 

Powdered  coal  is  led  by  a  screw  feeder  from  a  hopper  into 
the  air  blast  at  a  point  about  3  ft.  away  from  the  furnace 
tuyeres.  This  distance  may  be  very  much  more,  but  not 
less,  for  the  purpose  of  thoroughly  mixing  the.  coal  with  a 
properly  proportioned  air  blast  that  passes  downwardly 
through  the  tuyeres  at  a  pressure  of  J-  to  1J  oz. 

A  plurality  of  tuyeres  and  feeders  is  essential  to  good  com- 
bustion, so  as  to  reduce  the  effects  of  imperfect  feeding  of 
any  one  feeder  or  of  flooding  through  a  feeder  from  slips  in 


Fio.  2.— Powdered  Com,  Feeder  Set. 

the  coal  hopper.  No  particular  form  of  feeder  is  necessary 
for  successful  operation.  Pig.  2  shows  a  feeder  set  with  right 
outlets. 

There  is  a  very  slight  air  inlet  suction  at  the  slag  hole  in 
the  base  of  the  furnace.  In  the  furnace  near  the  boiler  the 
pressure  is  equal  tn  atmospheric.  If  the  gas  pusses  the  pres- 
sure is  slightly  less  than  atmospheric,  an  amount  depending 
upon  the  resistance  of  friction  to  a  flow  of  the  gases  into , 
the  uptake. 

The  lower  row  of  water  tubes  was  shielded  by  tiles  for  the 
purpose  of  giving  sufficient  heat-reflecting  surface  to  main- 
tain the  desire. I  furnace  temperature  Tor  the  working  capacity 
of  the  boiler.  The  best  results  were  obtained  when  approxi- 
mately the  lower  back  half  of  the  water  tubes  was  shielded  as 
illustrated  in  fig.  I.  This  shielding  nrevents  all  tendency  to 
lift  and  deposit  unconsumed  fuel  in  the  passes,  which,  there- 
fore, do  not  require  more  cleaning  than  the  passes  in  the 
adjoining  mechanical  stoker-fed  boilers.  "No  trouble  what- 
ever is  experienced  from  coke  or  cinder-clogged  water  tubes; 
this  is  largely  due  to  the  hopper-shaped  furnace,  wherein  all 


the  downwardly  jetted  fuel  and  air  from  the  three  tuyeres  is 
thoroughly  blended  and  ignited  in  'he  confined  space  be- 
tween the  inclined  and  incandescent  walls  at  the  bottom  of 
the  furnace.  Thereafter  the  resulting  gases  are  permitted  to 
freely  expand  as  they  slowly  rise  upward  into  tin 
space  under  the  boiler,  in  a  manner  which  gives  the  flames  a 
slow  rolling  movement  from  the  bottom  rearward,  upwards, 
then  forward  to  meet  the  front  end  of  the  boiler,  through  the 
full  length  of  a  30-ft.  path,  before  coming  in  contact  with 
heat  absorbing  surfaces. 


NEW     COMPANIES     REGISTERED. 


British    Electron    Co.,    Ltd.    (146,067).— Private  companv. 

This   compan)    was    registered   on    February  19th,  with  a   capital   .,l    t.: I    in 

£1  shares,  t,>  carry  on  the  business  <>(  importers  and  exporters  ol  and  dealers 
in  metals,  metal  scrap  an. I  ores,  chemical  manut.n  tun  i  s,  metallurgists,  de- 
tinners,    tinplate   makers,    &c.      Thi    subscribers    (each    with    one    share]    an 

II.    L>.    Ashworth,    Old     Hall. v.     Ellesmere     Road,     Eccles t.,1    refiner;    A. 

Keating,  31,  Stockport  Road,  Ardwick,  Manchester,  metal  refiner;  l  .  K. 
A. lams,  1:17.  Queen's  Road,  Cheetham,  Manchester,  metal  refiner.  The  first 
directors  are  II.  D.  Ishworrh,  A.  Keating,  and  C.  R.  Adams.  Solicitors- 
Vaudrey  &    Co.,    30,    St.    Anne's    Street,   Manchester. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


James  Keith  &  Blackman   Co.,  Ltd. — A  memorandum  of 

satisfaction  in  full  on  January  11th,  11117,  of  .'ebentures  dated  August  13th, 
1914,    securing    £500   has   been"  filed. 

Electrical  Installations,  Ltd. — A  memorandum  of  satis- 
faction to  the  extent  of  £100,  on  January  20th,  1917,  of  debentures  dated 
December    5th,    1906,    securing    £2,000,    has  been  filed. 

International   Electric   Co.,    Ltd. — Mortgage    on    freehold 

property  at  Tottenham,  dated  February  8th,  1917,  to  secure  all  moneys  .hi-' 
li    to  become   due  from   company    to    London    &    South-Western    Bank. 

Torpoint    Electric    Supply    Co..    Ltd. — Second    debenture, 

charged  on  the  general  assets,  dated  February  5th,  1917,  to  secure  £1,089. 
Also  issue  on  same  date  of  £1,280  debentures,  pari  ..I  a  series  ..i  which 
particulars    have    already    been    filed. 

Llanrwst   Electricity   Supply    Co.,    Ltd. — A   memorandum 

of  satisfaction  in  full  on  September  5th,  1916,  of  first,  second,  an, I  third 
mortgage   debentures   dated   1911a.  securing    £900,   JE600,  and  £4110  respectively. 


CITY     NOTES. 


Nulling  Hill 
Electric  Light 
ing  Co.,  Ltd. 


Capital  expenditure  during  1916  was 
£995,  and  the  total  now  exceeds  the  re- 
ceipts by  £45,330.  The  lamps  connected 
increased  from  238,981  to  241,859,  ami  the 
profit  (less  income-tax)  fell  from  £22,617 
to  £18,782.  There  are  4,400  consumers,  all  excepting  20  being 
supplied  at  'inn  volts.  Revenue  from  sale  of  current  increased 
by  £767  to  £43,185.  The  reduction  in  profit  is  due  to  in- 
creased cost  of  fuel  and  labour,  higher  assessment  for  rates, 
and.  an  addition  of  £1,871  to  income  tax.  Kensington  Council 
approved    of  the'    company's  proposal    to  increase  charges   to 

consu is  by  id.   per  unit  to  compensate   for  these  burdens. 

hut   the  increase  was  only  brought  into  force  during  the  last 

three    ii ths    of   the    year.        Prom  "the   available   profit    of 

£23,730  there  are  taken  £3,000  for  depreciation,  renewal  an. I 
reserve,  £2,016  for  debenture  interest,  Kensington  ami  Not 
tine  ||,]|  debenture  stock  charges  £3,695,  £4,523  for  income- 
tax,  i'-i'ill  loi'  the  staff  under  the  co-pai  tnei -ship  scheme,  ami 
i'ln.'Jt.'i  remains.  M'ter  paying  the  ii  per  cent,  preference 
dividend  ami  ;;-  pel  share,  less  tax,  on  the  ordinary  shares, 
£403  remains  to  be  carried  forward.  Annual  meeting:  March 
Hth 

\l  the  annual  meeting.  Mr.  A.  C.  Lnr- 
roN  -.ml  that  the  underlying  principle  on 
which  the  company's  business  was  founded 
was  the  economy  of  fuel  which  could  I" 
secured  by  the  production  of  electricity  on 
a  large  scale.  The  demands  upon  the  coinpau\  were  im  teas 
ing  rapidlv  in  everj  part  of  its  area.  The  development  ol  the 
companj  in  the  past  had  resulted  in  manj  undertakin 
ing  ;,  hulk  supph  instead  of  building  separate  generating 
station!  for  themselves,  ami  it  was  gratifying  to  find  that 
there  was  a  general  awakening  to  the  principles  on  which  the 
powei  companies  were  established  by  Parliament.  1-ast  year 
the  Bradford  Corporation   ami   the   company  entered   into  a 

reciprocal   agreement   to   supply    electricity. 

Mr.  A.  11.  Metsey-Thompson,  who  seconded,  Bald  that  at 
last  the  company  had  arrived  at  the  turning  of  a  long  lane, 
ami  thev  could  now  fed  that  they  had  done  their  share  in 
Clearing  the  West  Hi, line  q|  the  pall  ol'  smoke  which  had  so 
long  bung  overhead.  He  hojied  that  the  reciprocal  agree- 
ment with  the  Bradford  Corporation  was  an  indication  of  a 
happier  spirit  in  the  relationship  between  the  company  and 
the  municipalities  in  its  area. 


Yorkshire 

Electric 

Power  Co. 
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In    hie   speech   at   the    annual    meeting, 
City  and  Lord  Stuart  op  Woutley  said  (according 

South  London  to  the  Times  report)  that  the  effect  of 
Railway  Co.  present  conditions  on  their  expenses  was 
very  serious.  Fortunately,  their  electrical 
energy  was  now  supplied  from  the  power  station  at  Lots 
Eoad,  Chelsea,  but  the  cost  of  current  was  necessarily  based 
upon  the  price  of  coal,  which  had  more  than  doubled  since 
the  beginning  of  the  war,  and  was  still  rising.  There  had 
also  been  a  deterioration  in  its  average  quality.  The  in- 
creased cost  of  living  had  led  to  demands  from  their  men  for 
additional  bonuses.  In  the  case  of  controlled  railways  this 
additional  charge  was  borne  by  the  Government,  but  in  their 
case  Jt  must  be  found  entirely  from  their  own  resources. 
They  would  have  been  unable  to  pay  this  bonus  were  it  not 
for  the  operation  of  the  common  fund  agreement.  In  obtain- 
ing supplies  they  were  having  considerable  difficulty.  The 
labour  available  was  limited  in  amount,  and  necessarily  less 
skilful  than  their  old  trained  staff.  While  nothing  had  been 
neglected  which  was  essential  to  the  safe  running  of  the 
trains,  the  standard  of  maintenance — as  must  be  the  case 
with  all  railways  during  -  the  war — was  not  all  they  would 
desire  under  more  normal  conditions,  and  this  in  spite  of  the 
fact  that  expenditure  under  this  heading  was  above  the 
normal.  A  year  ago  he  expressed  regret -at  the  necessary- 
postponement  of  the  projects  for  improving  and  modernising 
the.  line  and  rolling  stock,  and  making  what  they  believed 
would  be  .a  most  valuable  connection  with  the  London  Elec- 
tric Railway  at  Camden  Town  to  permit  of  through  running 
to  Hampstead  and  Highgate.  These  projects  could  not  pro- 
ceed until  the  return  to  normal  conditions. 

Lord  Farrar,  at  the  annual  meeting  on 
London  Electric  February  23rd,  said  (according  to  the 
Railway  Co.  Financial  Times  report)  that  the  extension 
nection  with  the  L.  &  N.-W.  Railway 
of  the  train  service  to  Watford  in  con- 
had  been  delayed  on  account  .of  the  difficulty  of  obtaining  the 
necessary  joint  rolling  stock,  but  arrangements  had  now 
been  made  for  this  company  temporarily  to  supply  rolling 
stock  on  reasonable  terms,  and  it  was  anticipated  that  the 
through  service  could  be  initiated  about  the  beginning  of 
April.  The  result  shown  by  the  Queen's  Park  extension  and 
the  through  running  to  Willesden  had.  even  in  these  abnormal 
times,  been  excellent,  and  the  directors  anticipated  further 
improvement  from  the  extension  to  Watford,  although  the 
50  per  cent,  increase  of  fares  on  the  main  line  railways 
ordered  by  the  Government  would  undoubtedly  retard  the 
development  of  the  traffic.  Suggestions  had  been  made  from 
time  to  time  that  the  company's  fares  should  be  increased, 
but  the  directors  felt  that,  as  this  was  a  great  public  utility 
company,  they  must  consider  a  matter  of  this  kind  from  the 
point  of  view  of  public  interest,  as  well  as  that  of  revenue- 
earning  power:  and.  moreover,  their  past  experience  had 
shown  that  in  their  area  the  best  way  to  secure  the  largest 
net  revenue  was  to  obtain  a  large  volume  of  traffic  by  low 
rates,  coupled  with  quick  and  frequent  service,  rather  than 
fewer  passengers  at  high  rates.  New  factors,  however,  had 
entered  into  the  problem,  owing  to  war  conditions,  one  of 
which  was  the  falling  purchasing  power  of  money,  and  if 
the  price  of  all  the  commodities  the  company  had  to  buy 
continued  to  rise  they  felt  that  a  readjustment  of  fares 
would  be  justifiable. 

Lord  George  Hamilton,  at  the  annual 
Metropolitan      meeting,   said   that    the    working  expenses 
District  during    the    year    1916    had    heavily    in- 

Raihvay  Co.  creased.  The  difficulty  of  securing  labour 
and  material  for  really  adequate  mainten- 
ance of  the  property  had  been  recognised  by  the  Govern- 
ment, and  a  special  allowance  was  made  to  controlled  rail- 
ways to  cover  this  deferred  maintenance;  but  it  was  doubtful 
whether  the  amount,  so  far  as  this  company  was  concerned, 
was  sufficient,  and  increases  of  reserves  against  this  liability 
were  essential.  It  had,  therefore,  been  recommended  that  a 
total  sum  of  £45,000  be  added  to  the  reserves  for  renewals 
and  contingencies,  as  against  £35,000  last  year.  While  they 
were  under  Government  control  any  raising  of  their  fares 
was,  without  the  consent  of  the  authorities,  out  of  their 
power,  even  if  it  seemed  desirable  from  the  revenue  point  of 
view.  They  had  always  been  believers  in  the  lowest  reason- 
able rate  of  fare,  not  only  because,  as  a  public  transport  com- 
pany, they  must  always  carefully  consider  their  relations  to 
the  public,  but  also  because  they  realised  that  in  the  long 
ran  they  made  a  higher  net  earning  for  the  shareholders  by 
carrying  many  passengers  at  a  low  fare  rather  than  fewer 
passengers  at  a  high  rate.  Low  fares  and  good  service  stimu- 
lated traffic,  and  that  had  hitherto  been,  their  aim.  While 
they  remained  believers  in  the  lowest  "reasonable"  fares,  it 
rmast  be  remembered  that  the  decrease  in  the  purchasing 
power  of  money  in  the  last  two  years  had  practically  resulted 
in  a  drastic  reduction  of  their  fares.  The  present'  position. 
however,  could  not  continue  indefinitely,  and  some  readjust- 
ment of  fares  might  be  necessary.  This  thev  would  look  upon 
as  a  reinstatement  of  fares  rather  than  an  increase. 

For  191G  the  net  income  from  invest- 
Underground  ments,  &c,  after  deducting  general  ex- 
Electric  Rail-  penses,  and  including  balance  from  last 
ways  Co.  of  account,  was  £664,666.  After  paving  the 
London,  Ltd.  interest  on  the  4£  per  cent,  bonds,  also  the 
payment  under  the  guarantee  on  Central 
London   Railway  Assented   stocks,   and  the  interest   on   the  6 


per  cent,  first,  cumulative  income  debenture  stock,  there  is 
a  surplus  of  £436,812.  The  interest  at  the  rate  of  5  per  cent, 
per  annum,  plus  income-tax,  on  the  6  per  cent,  income  bonds 
due  1948  absorbs  £406,178,  leaving  £30,634.  The  income  from 
investments,  &c,  was  £653,361,  a  decrease  of  £'27,380,  or 
4.02  per  cent,  for  the  year.  The  income-tax  on  the  interest 
on  the  4i  per  cent,  bonds  due  1933,  and  on  the  6  per  cent, 
income  bonds  due  1943,  together  with  loss  on  foreign  ex- 
change in  respect  of  coupons  encashed  abroad,  was  £134,015, 
an  increase  of  £56,805,  or  73.57  per  cent.  The  aggregate 
gross  revenue  of  the  five  companies  parties  to  the  Common 
Fund  was  £6,038,529;  the  aggregate  retained  by  them  for 
revenue  liabilities,  including  reserves,  was  £5,531.562,  leaving 
£506,968,  an  increase  of  12.32  per  cent,  as  compared  with 
1915.  Sir  Albert  Stanley  resigned  the  managing  directorship 
when  he  became  President  of  the  Board  of  Trade,  and  Mr. 
W.  C  Burton  takes  his  place. 

I'nder  the  provisions  of  the  London  Electric  Railway  Art,  1912,  authority 
was  "given  for  the  through  running  of  trains  from  the  B&Kerloo  Section  of  the 
railway  to  Watford  on  the  electrified  "portion  of  the  London  &  North-Westt  rn 
Railway.  The  North-Western  Co.  had  arranged  to  provide  the  joint  rolling 
stock  required  for  the  services,  but  its  manufacture  has  been  delayed  owing 
to  the  war.  In  order  to  give  the  public  the  benefit  of  this  new  service  with- 
out further  delay,  arrangements  have  been  made  between  the  two  railway  com- 
panies- whereby  the  London  Electric  Co.  will,  for  the  present,  provide  the 
necessary  trains  and  work  the  train  sen-ice.  It  is  anticipated  that  this 
through    running   will   commence  early  in  April. 

in  order  to  provide  for  a  larger  increase  of  output  from  the  Associate,! 
Equipment  Co.'s  factory  at  Walthamstow,  extensions  of  the  premises  have 
recently  been  carried   out  in  co-operation  with   the   Ministry  of  Munitions. 

At    the    annual    meeting,    Mr.    Follett 
Para  Electric      Holt  said  that  the  net  revenue  in  milreis 
Railways         during  the   year   was  the   largest   yet  ob- 
and    Lighting      tained  by  the  company.     This  was  due  to 
Co.,  Ltd.  an  increase  of  more  than  11  per  cent,   in 

the  combined  gross  earnings  of  the  tram- 
ways and  lighting  departments,  and  to  the  fact  that  operat- 
ing expenses  were  only  7  per  cent,  higher  than  during  1915. 
The  cars  carried  a  total  of  over  20,000,000  passengers,  or  13  per 
cent,  more,  whilst  the  fact  that  the  sale  of  electricity  for 
lighting  and  po»ver  purposes  had  increased  by  10  per  cent, 
showed  that  they  had  reaped  some  benefit  from  the  greater 
commercial  activity  and  prosperity  of  the  city  of  Para.  Dur- 
ing the  year  a  small  investment  had  been  made  in  the  deben- 
tures of  the  Para  Gas  Co.  The  progress  of  the  gas  business 
had  been  slow,  but  not  unsatisfactory,  although  the  full 
benefit  of  the  combined  supply  of  gas  and  electricity  would 
only  mature  after  the  gasworks  had  been  thoroughly  over- 
hauled, which  would  require  some  little  time.  In  connec- 
tion with  important  public  works  executed  by  the  Munici- 
pality to  improve  the  thoroughfares  between  the  city  and 
the  port,  certain  sections  of  the  tramway  system  had  been 
relaid  and  modified,  and  this  had  resulted  in  a  better  public 
service  and  greater  facilities.  Regarding  the  present  situa- 
tion of  the  rubber  trade,  so  intimately  connected  with  the 
welfare  of  Para,  comparing  the  crop  season  ended  at  June 
30th,  1916.  with  its  predecessor,  rubber  exports  from  the 
Amazon  district  increased  from  33,500  tons  to  36.725  tons. 
The  total  production  for  the  calendar  year  1916  was  37,250 
tons,  as  against  37,000  tons  during  1915.  This  figure  had 
been  practically  constant  for  the  last  three  years.  It  was 
anticipated  that  the  supply  for  the  current  year  might  be 
somewhat  in  excess  of  this  average,  owing  to  an  abnormally 
low  river,  which  had  enabled  rubber  collection  to  be  con- 
tinued somewhat  longer  than  usual.  Prices  in  the  London 
market  for  fine  hard  Para  had  fluctuated  during  the  year 
between  4s.  Id.  and  2s.  7d.  per  lb.,  with  an  average  of  3s. 
lid.,  the  value  at  present  being  about  3s.  41d.  per  lb.  Busi- 
ness generally  at  Para  was  distinctly  brisk,  and  the  country 
people  were  prosperous! 


City  of  London  Electric  Lighting  Co.,  Ltd.— Subject  to 
audit,  thf'  directors  haw  decided  to  provide  in  full  for  allow- 
ances to  employes  on  service  and  war  bonuses  to  staff  and 
employes,  to  place  £40,000  to  reserve,  and  to  pay  12s.  per 
share  (6  per  cent;  per  annum)  on  the  preference  shares,  and 
16s.  per  share  (8  per  cent,  per  annum)  on  thr  ordinary  shares. 
On  account  of  these  dividends,  6s.  per  preference  share  and 
6s  per  ordinary  share  was  paid  in  September,  1916.  After 
payment  of  the  dividends,  less  income-tax.  and  providing  for 
other  appropriations,  about  £17,000  remains  to  carry  forward. 

Liverpool  Overhead  Railway  Co. — For  1916  the  gross 
revenue  receipts  were  £107.850,  and  the  working  expenses, 
including  reserve,  were  £77,794.  The  total  passengers  car 
lied  were  16,674.643,  as  against  15,082,502  in  1915.  The  con- 
cern continues  to  operate  under  the  agreement  with  the  Gov- 
ernment. After  deducting  debenture  interest,  adding  the 
balance  brought  forward,  and  paying  5  per  cent,  on  both 
classes  of  preference  shares,  a  final  distribution  at  the  rate 
of  4  per  cent,  per  annum  on  the  ordinary  shares  is  to  be 
made,  making  3i  per  cent,  for  the  year,  leaving  £6,801  to 
be  rallied  forward. 

Arizona  Copper  Co. — This  company  is  paving  a  dividend 
of  80  per  cent.,  free  of  income-tax  (equivalent  to  100  per 
cent.),  for  1916. 

Castner=Kellner  Alkali  Co.,  Ltd.— Dividend  for  1916,  22 
per  cent.;  £50,000  to  depreciation;  £39,404  carried  forward. 

Pennsylvania  Water  &  Power  Co. — Dividend,  1J  per 
cent    for  the  quarter  to  March  31st. 


Vol.  80.    No.  2.049,  March  2,  l;U7.] 


THE   ELECTRICAL    REVIEW* 


245 


Fife  Tramway,  Light  &  Power  Co. — Presiding  at  the 
annual  meeting,  Mr.  W.  Low  said  that  the  tramways  showed 
some  improvement.  Pending  receipt  of  the  Treasury  consent, 
the  company  could  not  make  any  arrangements  for  dealing 
with  the  construction  of  the  Rosyth  lines.  Power  and  light- 
ing- progress  had  been  quite  satisfactory,  for,  although  net 
revenue  had  been  affected  by  increasing  costs,  a  larger 
revenue  had  been  obtained.  The  increased  revenue  was  en- 
tirely due  to  the  capital  expenditure  of  past  years  producing 
additional  business.  The  total  revenue  received  from  the 
power  and  lighting  undertakings  as  dividends,  fees,  &c, 
amounted  to  £14,671,  against  £13,567  for  the  previous  year. 
The  real  improvement  in  the  combined  undertakings  was 
better  than  shown  by  the  figures,  as  they  had  been  able  to 
leave  a  sum  of  upwards  of  £2,000  out  of  profits  in  the  coffers 
of  the  power  and  tramways  companies  available  for  contin- 
gencies, so  that  the  improvement  over  the  previous  year  in 
the  power  and  lighting  properties  was  upwards  of  £4,400. 

Traction  &  Power  Securities  Co.,  Ltd. — Net  revenue  for 
1916,  after  deducting  expenses,  £26,211,  plus  £8,578  brought 
forward.  The  directors-  recommend  a  dividend  of  6s.  per 
share,  free  of  tax,  absorbing  £25,6213,  and  leaving  £9,167  to 
be  carried  forward.  Investments  in  the  Mersey  Railway  Co. 
and  the  Clyde  Valley  Electrical  Power  Co.  remain  unchanged. 
The  position  of  the  Clyde  Valley  Power  Co.  continues  to  im- 
prove. According  to  a  valuation  furnished  by  Glasgow 
brokers,  the  holdings  in  both  preference  and  ordinary  shares 
are  worth  their  book  cost.  In  October  last  this  company 
declared  a  first  dividend  upon  its  ordinary  shares.  In  view 
of  the  Government  measures  with  the  object  of  maintaining 
.foreign  exchanges,  almost  the  whole  of  the  company's  Ameri- 
can investments  have  been  realised. — Financial  Times. 

Compania  de  Electricidad  de  la  Provincia  de  Buenos  Aires. 

—The  gross  receipts  for  the  year  ended  July  31st  last  from  the 
supply  of  light  and  power  were  £189,883,  against  £177,888 
for  the  preceding  year,  an  increase  of  6.73  per  cent.  The 
total  receipts  from  all  sources,  £192,239,  show  an  increase  of 
7.50  per  cent.  The  increase  on  the  total  operating  expense 
is  only  10.07  per  cent.  The  resulting  net  profit  from  opera- 
tion is  £62,728,  against  £61,160  for  the  preceding  year.  The 
directors  have  placed  the  whole  of  the  available  balance  of 
£11,639  to  the  reserve  for  depreciation  and  doubtful  debts. 
The  results  do  not  permit  the  payment  of  a  preference  divi- 
dend.— Times. 

Oxford  Electric  Co.,  Ltd.— The  profit  for  1910  was 
£11,682,  plus  £968  brought  forward.  Debenture  interest 
absorbs  £2,000,  there  is  written  off  on  account  of  hire-pur- 
chase installations  £639,  5  per  cent,  is  paid  on  the  preference 
capital,  and  5  per  cent.,  less  income-tax,  on  the  ordinary, 
£649  being  placed  to  the  credit  of  reserve,  and  renewals,  leav- 
ing £645  to  be  carried'  forward.  Reserve  and  renewal  of 
plant  account  has  been  charged  with  the  cost  of  plant  re- 
placed. War-time  conditions  have  further  decreased  the 
demand  for  light,  and  the  heavy  cost  of  fuel,  &c,  has  also 
adversely  affected  the  revenue.  Several  extensions  of  mains 
have  been  carried  out. 

British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd. — The 
profit  for  1916  constitutes  a  record,  and  the  prospects  for 
1917  are  excellent.  The  net  profit,  after  charging  £13,963  for 
depreciation,  £6,580  for  income-tax,  and  £2,500  for  debenture 
interest,  is  £47,146,  plus  £6.616  brought  forward.  The  pre- 
ference dividend  absorbs  £5,999;  8  per  cent,  on  the  ordinary 
shares  (free  of  income-tax)  requires  £8,001  ;  there  is  placed 
to  reserve  £9,000,  and'  to  reserve  for  extra  depreciation 
£5,000,  leaving  £25,761  to  carry  forward,  subject  to  Muni- 
tions Levy  and  Excess  Profit  Duty. 

_  Telegraph   Construction  &  Maintenance    Co.,    Ltd. — Net 

profit  for  1916,  £111,915,  after  charging  interest  on  the  deben- 
tures; £110,474  brought  forward,  making  £222,389.  Interim 
.dividend  of  5  per  cent,  already  paid.  A  further  dividend  of 
10  per  cent.,  together  with  a  bonus  of  12s.  per  share,  free  of 
tax,  now  to  be  paid,  and  there  is  to  be  put.  to  supplement  the 
reserve  fund  £20,000,  leaving  £112,749  to  be  carried  forward. 

County  of  London  Electric  Supply  Co.,  Ltd. — After  pay- 
ing tl)3  preference  dividend  (6  per  cent.),  a  final  dividend  at 
the  rate  of  9  per  cent,  per  annum,  less  income-tax,  is  recom- 
mended on  the  ordinary  shares,  making  7  per  cent,  for  the 
year.  £45,000  is  put  to  reserve  for  depreciation,  and  £18,000 
carried  forward. 

Yorkshire  (West  Riding)  Electric  Tramways  Co.,  Ltd. — 
According  to  the  Times,  the  directors  are  preparing  an 
amended  scheme,  after  considering  the  points  discussed  at 
the  recent  meeting. 

Electro  Bleach  and  By-Products,  Ltd. — Further  interim 
dividends  on  account  of  the  year  1916  of  31  per  cent.,  less 
tax,  on  the  preference,  shares,  and  of  7  per  cent.,  less  tax,  on 
the  ordinary  shares. 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.— Warrants 
for  the  dividend  (in  the  preference  shares  were  posted  on 
February  28th. 

Mirrlees  Watson  Co.,  Ltd. — A  financial  contemporary 
says  that  the  dividend  for  1916  is  10  per  cent.,  less  tax,  as 
against  5  per  cent,  for  1915. 

Brazilian  Traction,  Light  &  Power  Co.,  Ltd.— Ouarterlv 
dividend  li  per  cent,  on  the  cumulative  preference  shares. 


Blackpool  &  Fleetwood  Tramroad  Co. — At  the  annual 
meeting,  Mr.  John  Greenwood  said  that,  during  the  year  the 
company  had  carried  nearly  300,000  more  passengers.  With 
regard  to  the  "cliff  encroachments  adjoining  the  tramroad,  it 
could  only  be  said  that  the  negotiations  had  not  yet  reached 
a  stage  which  enable  the  board  to  make  any  report  to  the 
shareholders. 

Kensington  &  Knightsbridge  Electric  Lighting  Co.,  Ltd. 
— Dividend,  31  per  cent,  on  the  ordinary  shares  for  the  last 
half-year,  making  with  the  interim  dividend  6  per  cent,  for 
the   year. 

Stock  Exchange  Notice. — Application  has  been  made  to 
the  Committee  to  appoint   a  Special  Settling  Day  in — 

Marconi  International  .Mann.-  Communication  Co.,  Ltd. — 
Further  issue  oi  13J816  shares  of  £1  each,  fully  paid,  Nos. 
306,085  to  350,000. 

Newcastle=upon=Tyne  Electric  Supply  Co.,  Ltd. — Subject 
to  audit,  the  directors  recommend  a  final  dividend  of  41  per 
cent,  on  the  ordinary  shares,  mailing,  with  the  interim  divi- 
dend of  21  per  cent.,  T  per  cent,  for  the  year. 

Halifax  &  Bermudas  Cable  Co.,  Ltd. — Interim' dividend, 
6  per  cent,  per  annum,  free  of  income-tax,  on  ordinary  shares 
for  the  past  half-year. 

Direct  West  India  Cable  Co.,  Ltd.: — Interim  dividend, 
6  per  cent,  per  annum,  free  of  income-tax,  on  ordinary  shares 
for  the  past  half-year. 

City  of  Carlisle  Electric  Tramways  Co.,  Ltd. — After  pay- 
ing debenture  interest  and  putting  £2,000  to  redemption  of 
second  debentures,   £775  remains  to   carry    forward. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Tin',  very  success  of  the  War  Loan  has  tended  to  exercise 
a  slightly  depressing  effect  upon  markets  of  the  investment 
order.  It  is  difficult  to  find  words  in  which  adequately  to 
describe  the  result  of  the  Loan,  but  the  figures  themselves 
are  sufficient  to  do  away  with  the  necessity  for  any  exaggera- 
tion or  picturesqueness.  There  was,  let  it  be  confessed  now, 
just  a  shade  of  disappointment  in  the  City  when  the  earlier 
result  of  800  millions  was  announced;  but  for  the  total  to 
have  passed  the  £1,000,000,000  mark  is  regarded  as  a  triumph, 
while  the  news  of  the  fine  advance  of  the  British  on  the  Ancre 
forms  a  fitting  complement  to  the  financial  operations  at 
home. 

Nevertheless,  as  already  pointed  out,  other  markets  are 
dull,  and  must  perforce  be  so,  because  of  the  withdrawal  of 
so  much  capital  from  the  ordinary  investment  channels.  The 
effect  of  the  War  Loan  is  likely  to  be  felt  for  some  weeks, 
and,  meanwhile,  the  purely  investment  stocks  lie  under  a 
cloud  of  quietude,  for  the  simple  reason  that  people  have 
not  got  the  money  wherewith  to  buy  them — to  buy  them, 
that  is  to  say,  in  sufficient  amounts  to  compensate  the  ordi- 
nary stream  of  selling  which  is  common  to  all  times. 

Most  of  the  London  electric  lighting  companies  have  now 
declared  their  dividends,  and  the  results  are  certainly  good. 
No  change  has  taken  place  in  the  declarations  of  the  City  of 
London,  County,  St.  James',  South  Metropolitan,  or  West- 
minster Companies.  The  Kensington  &  Knightsbridge,  pay- 
ing 6  per  cent.,  shows  a  reduction  of  1  per  cent,  on  the  year; 
and  the  dividend  on  Notting  Hill  ordinary  shares  is  reduced 
from  5s.  to  3s.  Considering,  however,  that  the  Notting  Hill 
shares  are  held  privately,  that  they  are  of  the  nominal  value 
of  Is.  each,  and  that  they  stand  .at  something  like  £2  in  the 
market,  it  cannot  be  said  that  the  Notting  Hill  is  a  factor 
in  the  situation. 

The  disappointment  this  half-year  has  been  with  the  re- 
sults of  the  London  Electric  Supply  Corporation,  where  the 
reduction  of  the  preference  dividend  came  as  a  sharp  shock. 
Several  other  announcements  are  due  this  week,  but  the 
market,  in  the  light  of  those  made  so  far,  which  we  have 
quoted,  professes  itself  to  be  fully  satisfied  with  the  an- 
nouncements already  published.  The  Daylight  Saving  Bill 
will  hold  less  terror  for  the  illumination  companies  than  it 
did  a  year  ago,  and  is  not  at  all  likely  to  lead  to  any  parti- 
cular selling.  On  the  week,  County  of  London  ordinary  are 
better  at  10i,  City  Preferences  are  J  up,  and  so  are  West- 
minsters. London  Electrics  naturally  continue  depressed,  and 
in  other  shares  no  recordable   changes  have  occurred. 

Brazilian  Tractions  have  fallen  back  2  to  461,  this  being 
due  to  the  flatness  which  overtook  most  things  connected 
with  Brazil  upon  Mr.  Lloyd  George's  statement  that  imports 
of  coffee  from  foreign  countries  were  to  be  prohibited.  The 
bonds  of  the  various  tramway  companies  are  not  much 
affected,  the  limited  character  of  the  market  saving  them 
from  any  particular  fall.  But  most  other  stocks  and  shares 
connected  with   the  country   are   easier. 

The  Argentine  group  is  heavy ;  and  so  far  as  Mexicans  are 
concerned,  nothing  fresh  has  transpired  in  the  way  of  news 
to  give  any  stimulus  to  the  various  industrial  issues.  Mexi- 
can things  generally,  in  fact,  are  Hat:  and  the  question  re- 
mains unanswered  as  to  why  America  is  unable  to  control 
the  handful  of  turbulent  folk  who  live  across  the  Mexican 
frontier. 
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It  is  ill'  academic  interest  to  holders  of  electric  lighting 
shares  to  notice  that  the  Welsbach  Incandescent  Co.  has 
formulated  a  scheme  whereby  a  re-arrangement  of  capital 
has  been  sanctioned  by  the  Treasury;  and  the  company  is 
now  offering  to  its  shareholders  further  shares  of  £1  each 
at  par.  with  a  commission  of  9s.  per  share  to  subscribers — 
which,  in  other  words,  means  that  the  £1  shares  will  pro- 
duce lis.  for  the   benefit  of  the  company. 

The  speculation  in  Marconis  has  come  to  something  of  an 
abrupt  stop,  and,  in  consequence,  the  parent  shares  have, 
fallen  back  3/16,  which  brought  about  a  slight  reaction  in 
the  quotations  for  the  subsidiaries  also.  The  telegraph  mar- 
ket as  a  whole,  is  quiet.  Great  Northerns  rose  10s.,  while 
Eastern  ordinary  lost  a  similar  amount.  Oriental  Telephones 
are  good,  with  a  further  rise  of  1/16  at  2J. 

Of  the  manufacturing  shares,  Henleys  are  a  little  lower  at 
IS  but  the  preference  at  -1  ex  dividend  have  recovered  the. 
amount  of  the  deduction.  India-Rubbers  fell  \.  British 
Insulated  ordinary  had  a  sharp  rise  of  12s.  6d.  to  1'2J.  Recent 
buyers  have  found  a  growing  scarcity  of  shares;  and  as  soon 

as'the  very   small   handful  on  offer  in  the   market  had   1 n 

disposed  of,  the  effect  of  the  demand  became  apparent.  Other 
industrials  are  quiet,  without  commanding  much  business, 
but  most  of  those  connected  with  the  electrical  industry 
maintain  their  prices.  One  of  the  present  features  is  a  strong 
market  in  shares  of  rubber  companies  which  confine  them- 
selves to  the  production  of  rubber.  Those  engaged  in  the 
coffee  ■  business,  in  addition  to  rubber,  are  being  put  down 
because  of  the  restriction  of  the  imports  of  foreign  coffee,  but 
the  remainder  of  the  list  is  exceedingly  firm,  enjoying  also 
a  good   deal  of  business. 


MARKET     QUOTATIONS. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES, 
Hour  Electricity  Companies. 

Dividend  Price 

,.    «  —  ^  Feb.  27,    Rise  or  fall 

1914.  1916.  1917.        this  week. 

Brompton  Ordinary       ....      10  10  6| 

Charing  Cross  Ordinary                     6  6  8|  — 

do.       do.         do.     44  Pref..        44  4}  8,5.  xd         - 

Chelsea       &  4  3 

City  ot  London 9  8  11  — 

do.       do.   6  per  cent.  Pref.       8  6  9i  +  3 

Oounty  of  London           ....        7  7  10J  — 

do.         6  per  cent.  Pref.        6  6  9|  +  i 

Kensington  Ordinary     ....        9  7  51 

London  Electric 4  8  1  — 

do.         do.  6  per  cent.  Pref.        6  6  8f  xd  +1/ 

Metropolitan         84  8  21 

do.            4J  per  cent.  Pref.        44  44  8J  — 

8t.  James'  and  Pall  Mall          . .      10  8  6 

South  London       6  6  2g 

South  Metropolitan  Pref.         ..7  7  1*  — 

Westminster  Ordinary  ....        9  7  6'4  +  t 

Telegraphs  add  Telephones, 

Anglo-Am.  Tel.  Pref 6  6  94 

do.             Def 80/-  B8/6  22 

Chile  Telephone 8  8  6},?  — 

Cuba  Sub.  Ord 6  6  Bi 

Eastern  Extension          ....        7  8  184 

Eastern  Tel.  Ord 7  8  1864  —.J 

Globe  Tel.  and  T.  Ord 6  7  11*  — 

do.               Pref.           ..6  6  9f  — 

Great  Northern  Tel 22  22  84*  +  4 

Indo-European 18  13  464 

Marconi       10  10  2$g  —  i'„ 

New  York  Tel.  44                               4J  4J  101  — 

Oriental  Telephone  Ord.         . .      10  10  2|  +  A 

United  R.  Plate  Tel 8  8  6g  — 

West  India  and  Pan 1  6d.  1  — 

Western  Telegraph        ....        7  8  183  — 

Home  Rails. 

Central  London,  Ord.  Assented        4  4  601  xd  — 

Metropolitan         11  1  26  — 1 

do.         District      ..        ..      Nil  Nil  IS  — 

Underground  Electric  Ordinary     Nil  Nil  1|  —  J 

do.              do.     "A"     ..     Nil  Nil  6,6  — 

do,              do.     Income         6  6  85  — 

Foreign  Trams,  Ac. 

Adelaide  Sup.  6  per  cent.  Pref.        6  6  4*8  — 

A  nglo-Arg.  TraniB,  First  Pref.          6j        61  2J  —A 

do.               2nd  Pref.  . .       6j  6J  S3  —  J 

do.               6  Deb.      ..66  644  — 

Brazil  Tractions 4          4  46  j  —2 

Bombay  Eleotrio  Pref 6         6  10  — 

British  Columbia  Elec.  Rly.  Pfce.    6         6  61  — 

do.            do.           Preferred  —  Nil  43  — 

do.             do.           Deferred  —  Nil  374  — 

do.             do.           Deb.          4}        41  64 

Mexico  Trams  6  per  cent.  Bonds     —  Nil  25  — 

do.            6  per  cent.  Bonds     —  Nil  22*  — 

Mexican  Light  Common          . .        Nil  Nil  7*  — 

do.             Pref Nil  Nil  14*  — 

do.            1st  Bonds       . .       Nil    Nil  274                — 

Manct ACTCRmo  Companies. 

Babcock  4  Wilcox         ....       14  16  2|  — 

British  Aluminium  Ord.          ..         6         7  28;-  — 

British  Insulated  Ord 16  174  124                 +8 

British  Westinghouse  Pref.                74        74  2&  — 

Callenders 16  20  1HJ  — 

^o.       6  Pref.          ....        6         6  4                 — 

Castner-Kellner 20  22  E|  — 

Edison  A  Swan,  £3  paid          . .      Nil  —  4  — 

do.        do.     fully  paid      . .      Nil  —  1|  — 

do.        do.  4  percent.  Deb.         4         4  614  — 

Electric  Construction   ....         6         74  l  — 

Gen.  Elec  Pref 6         6  9J  — 

do.         Ord 10  10  18J  — 

Henley 20  26  16  —  i 

do.      44  Pref 44  44  4xd             +  I 

India.Rubner       10  10  11 4  —  J 

Telegraph  Con 20  20  87  — 

*  Dividends  paid  free  of  income-tax. 


•6  10 
•6  17 
•6  19 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday.  February i28th. 


CHEMICALS.   Ac- 


Add,  Oxalic perl 

Ammoniac  Sal        per  t 

Ammonia.  Muriate  (large  crystal)  ,, 

Bisulphide  of  Carbon      . .        . .  „ 

Copper  Sulphate „ 

Potash,  Chlorate perl 

i,       Perchlorate         ..        ..  ,, 

Shellac           per  c 

Sulphate  of  Magnesia      . .        . .  per  t 

i  Sulphur,  Sublimed  Flowers      . .  „ 

i        ,,          Lump ,, 

i  Soda,  Chlorate        per  1 

i      „      Crystals       ■ pert 

:  Sodium  Bichromate,  casks       ..  perl 


METALS.   &c. 

i  BraBS  (rolled  metal  2"  to  12"  basis)  per  lb, 

r      ,,      Tubes  (solid  drawn)          ..  ,, 

r      „     Wire,  basis „ 

r  Copper  Tubes  (solid  drawn)       ..  ,, 

r      ,,       Bars  (best  selected)       . .  per  ton 

r      „       Sheet  , 

r      „       Rod 

I      ,,        (Electrolytic)  Bars         . .  „ 

I      „                „             Sheets     ..  „ 

f      „                 „              Wire  Rods  „ 

I      „                „             H.C.  Wire  per  lb. 

:  Ebonite  Rod ,, 

■  „        Sheet  , 

i  German  Silver  Wire        ..        ..  „ 

i  Gutta-percha,  fine ,, 

i  India-rubber,  Para  fine   . .         . .  „ 

Iron  Pig  (Cleveland  warrants)    . .  per  ton 

,,    Wire,  galv.  No.  8,  P.O.  qual.  ,, 

.  Lead,  English  Pig ,, 

X  Mercury          per  hot, 

;  Mica  (in  original  oases)  small  ..  per  lb. 

i      %               ,,            ,,      medium  „ 

i      „                ,.            ii      large  ..  ,, 

I  Silicium  Bronze  Wire     ..        ..  per  lb. 

■  Steel,  Magnet,  in  bars      ..        ..  per  ton 
r  Tin,  Block  (English)        , 

i    „     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


1/6 
£75 
£64 
£23 
£34 
£63 
2/6 
2/- 
170/- 
£16 
£30 
£23 
1/- 
120/- 


1/83  >0  1/9} 
£174 
£174 
£174 
£151 
£176 
£159 

1/7 

3/- 

2/6 

2/3 
6/10 

3/3* 
Nom. 
£38 

Nom. 

6d.  to  3/- 

8/6  to  6/- 

7/3  to  14/-  A  up. 

1/10 


w- 


1'l.to 


id.  in. 

ino. 

ino. 


Quotations  supplied  by- 


a  G.  Boor  A  Co. 
c  Thos.  Bolton  A  Sons,  Ltd. 
d  Frederick  Smith  A  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  A  Shakespeare. 

h  Edward  Till  A  Co. 

i'  Boiling  A  Lowe. 

/  Richard  Johnson  A  Nephew,  Ltd. 

n  P.  Ormiston  A  Sons. 

r  W.  F.  Dennis  A  Co. 


Scarcity  of  Materials  in  Germany. — Swiss  members  of 

the  Soeiete  des  Installateurs  Suisses  who  attended  the  yearly 
meeting  of  the  German  Union  of  similar  societies  at  Frankfort-on- 
Main,  in  July  last,  have  given  in  the  Swiss  £/elitrn-Jin/nxtrir  an 
account  of  their  impressions  of  the  present  condition  of  the 
German  electrical  industry.  Their  opinion  is  that,  contrary  to  the 
usual  view,  Germany  is  not  short  of  copper,  as  the  requisition  of 
German  domestic  copper  utensils  had  produced  some  300,000  to 
400,000  tons  of  copper,  sufficient  to  supply  needs  for  three  years  of 
war.  Furthermore,  German  and  Serbian  mines  were  producing,  and 
other  supplies  were  furnished  by  all  the  neighbouring  neutral 
countries.  Moreover,  Germany  required,  when  exporting  machinery 
to  neutral  countries  having  copper  or  copper  alloy  constituents,  an 
excess  of  30  per  cent,  of  copper  or  copper  alloys  in  any  return  imports 
from  neutral  countries.  The  substitution  of  zinc  or  iron  for  copper 
in  certain  cases  had  also  effected  considerable  saving  of  that  metal. 
As  regards  aluminium,  the  Swiss  Neuhausen  works  were  under 
contract  to  supply  the  whole  of  their  output  to  Germany:  further, 
an  alloy  of  aluminium  and  other  metal  was  made  use  of  for  the 
building  of  aircraft.  An  antifriction  alloy  had  also  been  found  to 
replace  in  most  cases  the  usual  antifriction  compound.  Hence  the 
Swiss  delegates  think  Germany  is  able  to  do  well  with  ™t  copper  im- 
ports from  other  countries.  A  different  aspect  to  this  favourable 
estimate  of  German  conditions  is  furnished  by  a  f rav  d,  pointed  out  by 
La  Revue  Electrique,  which  German  manufacturers  a  -e  resorting  to, 
which  consists  in  coating  substitute  metals  witn  copper.  The 
Geneva  Chamber  of  Commerce  recently  called  attention  to  this 
subject,  and  stated  that  there  existed  in  Switzerland  a  whole  stock 
ot  machines  thus  fraudulently  manipulated,  which  must  await  the 
end  of  the  war  in  order  to  be  put  into  a  condition  to  be  of  service. 
With  regard  to  rubber  the  Swiss  delegates  admit  that  the  scarcity 
is  practically  absolute. 

Although  some  imaginary  admissions  are  made  as  to  German 
conditions  by  this  Swiss  report,  it  is  to  be  observed  that  the  journal 
which  publishes  them  does  not  scruple  to  avow  its  pro-German 
proclivities,  while  the  Swiss  delegates  themselves,  as  being  guests 
of  their  German  hosts,  could  not  but  speak  in  a  way  most  agreeable 
to  them. — La    Heme  E&ectriqite. 
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EXPORTS     AND     IMPORTS    OF    ELECTRICAL     GOODS     DURING     JANUARY,     1917. 


Thb  returns  of  electrical  exports  and  imports  for  the  opening 
month  of  the  year  show  a  considerable  appreciation  in  value  in 
both  sections  as  compared  with  the  closing  months  of  1916.  The 
electrical  exports  for  the  month  were  valued  at  £656,984,  as  com- 
pared with  £405,921  in  December  last,  the  total  being-  a  very 
satisfactory  one  judged  by  last  year. 

This  total  was  due  mainly  to  the  export  of,  roughly,  £100,000 
worth  of  telephonic  material  to  France,  aided  by  an  all-round  im- 
prorement  in  business.  The  cable  exports  increased  from  £70,000  in 
December  to  £96,000  in  value  last  month,  while  machinery  exports 
were  similarly  £10,000  to  the  good,  and  advances  took  place  in 
other  directions,  the  only  appreciable  falling-  off  being-  in  tele- 
graphic exports. 

The  imports  of  electrical  material  reached  £309,381  in  value,  as 
compared  with  £240,252  in  December,  the  increase  being  traceable 

Registered  Exports  of  British  and  Irish 


to  the  higher  values  of  machinery  entering  thi-  country,  a^  also  to 
increased  battery  imports,  which  together  more  than  compensated 
for  a  considerable  falling-off  in  telegraphic,  telephonic,  lamp,  and 
cable  imports. 

The  re-exports,  at  £33,557,  far  exceeded  the  December  ■ 
indeed  reach  a  comparatively  high  level. 

During  the  month  France,  for  obvious  reasons,  was  our  best 
customer,  and  Russia  (principally)  and  the  Scandinavian  countries 
absorbed  a  high  value  of  material  from  thi- country,  while  India. 
our  Australasian  Colonies,  and  Argentina  were  also  prominent 
purchasers. 

The  bulk  of  the  increased  imports  into  this  country  were  of 
American  origin,  although  it  may  be  worth  noting  that  Japan's 
share  of  the  business  reached  nearly  £20,000  in  value,  and  was. 
therefore,  only  a  little  inferior  to  that  of  Holland,  which  has  for 
some  time  occupied  the  second  place. 

Electrical  Goods  from  the  United  Kingdom. 


Deatwation  of  exports  and  country  consigning 
imports. 

a"0  § 

3     cs 

3 

2j3 

1  §  a 

*  1-3 

if 

f>i| 

ft 

0  — 

•eg 

S 

Electric  meters 

and 

instruments. 

Electric 
machinery. 

| 

hi 

s   a 

§  0 
•r"3 

§a 

.0 
V 

Telephonic  cable 

and  apparatus 
and  electric  bells. 

Telegraphio 
cable  and 
apparatus. 

§ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Russia,  Sweden,  Norway  and  Denmark 

7,103 

14,484 

479 

531 

114 

2,505 

27,489 

3,849 

432 

1,505 

6,404 

'.1.309 

74,384 

Netherlands,  Java  and  Dutch  Indies 

134 

3.081 

850 

49 

134 

1,670 

184 

43 

39 

1,243 

713 

8,140 

Belgian  Congo 

38 

77 

48 

23 

186 

France 

2,830 

8,433 

1,242 

593 

11 

12 

22,945 

12,239 

552 

103,398 

948 

153,209 

Portugal           

2,015 

115 

537 

111 

28 

52 

210 

3,068 

Spain, Canary  Isles  and  Spanish  N.  Africa... 

1,216 

405 

151 

1,550 

7,090 

982 

33 

36 

1.273 

12,736 

Switzerland,  Italy  and  Austria-Hungary   ... 

645 

92." 

252 

1,961 

31 

898 

5,269 

9,981 

Greece,  Roumania,  Turkey  and  Bulgaria  ... 

130 

130 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

107 

11 

46 

103 

"l6 

70 

150 

8,360 

8,922 

U.S.A.,  Philippines  and  Cuba 

1,534 

202 

114 

4,527 

38 

315 

296 

7,026 

Canada  and  Newfoundland    ... 

2114 

"SI 

543 

22 

77 

213 

33 

229 

9.953 

11,395 

British  West  Indies  and  British  Guiana     ... 

10 

14 

52 

459 

202 

25 

20 

17 

805 

Mexico  and  Central  America            

157 

2*53 

38 

448 

Peru  and  Uruguay      

'.57 

9,338 

150 

i'o9 

12 

115 

130 

79 

4 

81 

10,131 

Chile      

104 

429 

314 

148 

373 

2,39*9 

110 

117 

16 

66 

82 

4,218 

Brazil 

866 

580 

17C 

488 

474 

4,178 

108 

226 

99 

140 

2,260 

9,589 

Argentina         

1,757 

3,783 

4,422 

1,068 

798 

3.  451; 

870 

3,711 

150 

3,153 

4,779 

27.947 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

L86 

157 

3 

24 

502 

267 

76 

1,215 

Egypt,  Tunis  and  Morocco 

76 

130 

28 

401 

170 

915 

170 

1,061 

105 

232 

3,297 

British  West  Africa 

23 

216 

86 

30 

349 

163 

245 

1,118 

Rhodesia.  O.R.C.  and  Transvaal       

1,259 

940 

1 ,070 

SI  3 

90 

6.057 

3.205 

224 

76 

73 

13,807 

Cape  of  Good  Hope 

402 

1,795 

703 

227 

2.217 

297 

196 

195 

28 

6,060 

Natal     

375 

2,158 

137 

101 

30 

3,598 

47 

377 

3 

1,858 

100 

8,850 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 

465 

424 

57 

421 

181 

261 

27 

50 

63 

201 

2,150 

Azores,  Madeira  and  Portuguese  Africa 

3 

1  -9 

36 

47 

323 

47 

400 

1,015 

French  African  Colonies  and  Madagascar... 

232 

10 

242 

Persia 

China  and  Siam           ...         ...         

1,301 

2,233 

1,473 

1,061 

2,117 

331 

5,957 

180 

123 

1,050 

15,826, 

Japan  and  Korea         

3,905 

34 

13 

411 

1,342 

256 

419 

221 

0,001 

India     

2,178 

5,570 

4,260 

2,510 

:in 

2,029 

25,433 

2.700 

1,917 

111 

2,001 

219 

52,024 

Ceylon 

86 

231 

93 

64 

65 

50 

47 

636 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak        

176 

669 

902 

286 

91 

1,802 

44 

134 

94 

26 

367 

4,041 

Hong  Kong      

957 

289 

033 

317 

722 

2.033 

304 

153 

3 

48 

5,489 

West  Australia            

429 

1,772 

55 

861 

588 

77 

3,772 

South  Australia          

"54 

57 

180 

128 

250 

420 

400 

37 

371 

132 

2,089 

Victoria            

1,235 

15.401 

2,372 

468 

729 

13,533 

0711 

196 

699 

39 

35,342 

New  Soath  Wales       

833 

14,899 

1,133 

510 

12 

670 

4,442 

3,243 

192 

31 

236 

124 

20,325 

Queensland      

13 

48 

45 

795 

30 

931 

Tasmania         ...         

3 

30 

35 

775 

10 

853 

New  Zealand  and  Fiji  Islands          

312 

0.784 

2,288 

20  ( 

14 

352 

2,425 

567 

5,819 

311 

3,250 

22,386 

Total,  £ 

30,663 

96,206 

25,983 

11,004 

2,347 

13,173 

150,801 

<  1.235 

19.719 

2,776 

122,600 

50,444 

556,984 

Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norwav,  Sweden  and  Denmark 

75 

568 

3,743 

3,940 

380 

3.632 

1,915 

12 

14.205 

Netherlands      

131 

870 

10,002 

:..o0| 

209 

10 

1,163 

2:i.5n:i 

France 

90 

4 

58 

80 

1,088 

1.198 

80 

7,853 

1.327 

222 

12,006 

Switzerland      

3,291 

417 

31 

4o 

816 

1,083 

68 

2,658 

3,933 

12.337 

Italy      

18 

1.019 

1,912 

2,949 

Japan 

1,366 

1.718 

12,327 

1.347 

05 

72 

19,895 

United  States 

6,255 

10,172 

1,902 
7,101 

4,420 

1,717 

7. 1 03 

15.013 

ins. 251 

27,118 

8,936 

10,111 

30,419 

220,026 

Total,  £ 

11,232 

12,001 

33,466 

11,991 

9,067 

23,955 

108,789 

42,489 

30.725 

306,987 

Additional  imports. — Canada,  glow  lamps,  £54  ;  arc  lamps,  £75  ;  meters,  ice,  £12  : 

and  telegraph  appliances,  £266. 
Registered  Re-Exports  of   Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


3,223  22,782   36 


2.092    209    754   1.998  !   ...     05 


279 


1,460 


Total  Exports:  £556,984  Total  Re-exports:  £33,657  Total  Imports:  £309,381 

Note. —The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned  which  is  not  necessarily 
the  country  of  origin. 
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SOME     POINTS     IN     CONNECTION     WITH 
ENGINEERING     SPECIFICATIONS. 


By  J.  SHEPHERD,  M.I.E.E. 


(Paper  read  before  the  Yorkshire  Local  Section  of  the 
Institution  of  Electrical  Engineers  at  Leeds.) 
The  importance  of  specifications  to  the  purchaser,  the  con- 
tractor, and  the  engineer,  can  hardly  be  overestimated,  as 
they  form  the  basis  of  contracts,  and  should  include  a  con- 
cise description  of  the  purchaser's  requirements  so  as  to  enable 
orders  to  be  placed  in  a  business-like  way  for  the  plant 
required. 

Specifications,  whether  long  or  short,  should  contain  all 
salient  facts  necessary  for  the  contractor  to  carry  out  his 
work,  and  should  include  a  lucid  description  of  the  conditions 
under  which  the  contract  is  to  be  completed. 

Specifications  for  work  of  some  magnitude  usually  consist 
of  three  distinct  parts,  namely,  general  conditions,  detailed 
technical  requirements,  and  a  bill  of  quantities. 

General  Conditions. — The  general  conditions,  which  are  of 
the  nature  of  standing  orders,  are  usually  of  a  legal  character. 
They  are  of  great  weight  and  importance,  and  are  usually 
drafted  by  solicitors  or  town  clerks.  In  many  cases  they  have 
grown  to  imposing  documents,  and  unfortunately  have  some- 
times formed  a  weapon  which  has  been  used  to  the  detriment 
of  the  industry  generally,  since  they  have  resulted  in  orders 
being  sent  abroad  where  the  foreign  contractor,  owing  to  his 
distance  from  this  country,  has  escaped  the  results  of  several 
of  the  conditions. 

The  British  Electrical  and  Allied  Manufacturers'  Associa- 
tion have  been  engaged  for  the  last  few  years  in  framing  an 
independent  set  of  conditions.  These  favour  the  manufac- 
turer's rather  than  the  purchaser's  interests,  and  up  to  the 
present  have  not  received  general  acceptance.  The  Institu- 
tion have  drawn  up  and  issued  an  independent  set  of  condi- 
tions, and  as  the  committee  entrusted  with  the  work  com- 
prised representatives  of  both  manufacturers  and  engineers, 
the  result  has  been  a  set  of  conditions  which  are  generally 
equitable  to  both  parties. 

Whatever  general  conditions  are  adopted,  I  am  strongly  of 
the  opinion  that  all  matters  in  dispute  should  be  reierred  to 
independent  arbitration,  provided  that  the  progress  of  the 
work  is  not  prejudiced  thereby;  that  is  to  say,  the  two  sides 
should  agree  as  to  what  points  are  in  dispute,  and  these  can 
then  be  the  subject  of  independent  arbitration  after  the  work 
is  completed. 

Detailed  Technical  Requirements. — This  part  of  the  specifi- 
cation is  entirely  the  engineer's  province,  and  in  it  he  has 
clarly  to  define  his  requirements.  Before  he  can  do  so  he 
must  make  up  his  mind  as  to  what  he  really  does  want,  and, 
having  done  so,  he  should  lay  down  his  requirements  in  the 
simplest  language,  so  that,  if  possible,  a  child  could  under- 
stand the  story. 

There  should  be  no  necessity  in  modern  specifications  for 
the  threadbare  phrase :  "  Notwithstanding  any  errors  or 
omissions  the  work  omitted  shall  be  included  as  though 
specifically  mentioned." 

Bill  of  Quantities.— Wherever  possible  the  work  should  be 
scheduled,  and  a  complete  list  of  quantities  closely  estimated 
and  arranged  for  pricing  up  should  be  given.  In  this  bill  of 
quantities  shoald  be  included  any  provisional  sums  for  extra, 
work  or  for  any  special  apparatus  which  it  may  be  desired 
to  purchase. 

Having  very  briefly  outlined  the  skeleton  of  a  specification, 
a  few  examples  may  now  be  given  of  various  specifications 
drafted  during  the  last  dozen  years  for  various  classes  of  engi- 
neering work  required  for  a  large  public  body  who  was  the 
purchaser.  In  considering  these  specifications  the  attitude  of 
the  purchaser  must  not  be  forgotten.  Tuat  attitude  might 
perhaps  be  defined  thus : — 

"  The  market  includes  a  large  number  of  willing  and  eager 
suppliers  anxious  for  our  contracts  at  reasonable  prices;  the 
engineer  shall  therefore  draft  a  clear  and  concise  specifica- 
tion free  from  all  looseness  of  thought  or  description  or  errors 
of  any  character.  When  the  tenders  are  received  to  such  a 
specification,  we  can,  without  misgiving  of  any  kind,  accept 
the  lowest  tender,  no  matter  from  whom  it  may  be,  and  in 
order  that  we  may  know  that  the  prices  tendered  are  reason- 
able, the  engineer  shall,  with  the  tenders,  and  before  they 
are  opened,  submit  his  estimate  of  the  cost  of  the  work." 

The  specifications  described  below  have  all  been  drafted 
to  suit  such  a  general  condition  of  a  fairs  as  far  as  it  is  pos- 
sible to  do  so,  and  those  member  who  do  not  agree  with 
the  drafting  of  the  specifications  "rust  bear  in  mind  the  con- 
ditions under  which  they  were  drawn  up. 

One  essential  difference  between  a  specification  for  machi- 
nery of  standard  design  and  a  specification  for,  say,  civil 
engineering  or  architectural  work,  should  at  once  be  observed. 
No  engineer  with  whom  the  author  is  acquainted  is  so  bold 
as  to  issue  working  drawings  of,  say,  a  turbo-generator,  high- 
speed engine,  or  water-tube  boilers  which  he  may  desire  to 
purchase.  On  the  other  hand,  nearly  all  civil  engineering 
and  architectural  woiii  is  the  design,  and  is  carried  out  to 
the  detailed  drawing,  of  the  civil  engineer  or  architect.  But 
even  in  this  branch  of  the  profession  the  old  order  is  chang- 
ing with  newer   methods  of  construction,   such  as  structural 


steel  work,  reinforced  concrete,  Ac,  which  require  certain 
of  the  designs  to  be  left  to  the  specialists  who  handle  this 
type  of  construction,  and  there  is  but  little  doubt  that  in  the 
future  the  change  will  become  more  pronounced. 

The  engineer  has  the  choice  of  two  methods  of  specifying. 
These  are  :  — 

1.  Issuing  detailed  drawings  of  his  requirements  and  accept- 
ing the  responsibility  of  the  design,  leaving  the  contractor 
to  be  responsible  for  the  material  and  workmanship. 

2.  Defining  the  conditions  and  results  to  be  obtained,  leav- 
ing the  contractor  to  meet  the  requirements  with  his  standard 
products  if  and  when  they  are  suitable. 

If  the  engineer  specifies  the  conditions  and  the  results  re- 
quired, and  leaves  the  manufacturer  to  offer  his  standard 
designs,  the  results  will  generally  be  satisfactory  if  the  engi- 
neer is  allowed  to  select  as  his  contractors  a  firm  of  known 
excellence  and  of  ripe  experience.  Unfortunately,  however, 
the  tender  of  such  a  firm  is  seldom  the  lowest,  and  the  pre- 
mises were  that  the  lowest  tender  should  be  accepted. 

Again,  the  manufacturer  has  not  always  extensive  experi- 
ence of  the  running  of  his  own  plant,  or  the  opportunity  of 
rectifying  the  weak  features  of  a  design,  which  use  alone 
will  discover.  Also,  it  is  not  uncommon  for  some  manufac- 
turers to  perceive  with  difficulty  any  defects  in  their  products. 
The  defects,  when  investigated,  not  infrequently  are  found 
to  be  due  to  an  inexperienced  draughtsman  or  to  drawing- 
office  instructions  not  reaching  the  shops  in  a  clear  form,  or 
poor  workmanship. 

The  following  are  the  salient  features  of  a  number  of 
recent  specifications  :  — 

Coal. 
In   a  large   generating   station  having   a  good   load   factor, 
efficient  turbine  units,  good  superheat  and  condensing  condi- 
tions, and   coal  at   normal    prices,  the   generating   costs   per 
unit  may  be  taken  to  be  as  follows : — 

Salaries   and   wages  0.030d. 

Coal  and  ashes        0.160d. 

Oil,   waste,   and    stores     0.004d. 

Repairs  to  plant  and  buildings 0.012d. 


Total      0.206d. 

Coal  and  ashes  thus  represent  78  per  cent,  of  the  total,  i.e., 
out  of  every  sovereign  spent  in  the  station  15s.  6d.  is  required 
for  the  supply  of  coal  and  the  removal  of  ashes,  excluding 
for  the  moment  questions  of  capital  charges.  With  the  pre- 
sent high  prices  of  coal  the  proportion  is  now  even  higher. 

With  such  high  costs  the  desirability  of  buying  coal  cheaply 
is  apparent.  A  buyer  with  free  power  to  purchase  in  the 
open  market,  and  with  plenty  of  storage  capacity  for  the  coal 
when  purchased,  will  probably  buy  most  cheaply  by  picking 
up  "spot  lots"  where  available,  and  especially  at  or  near  a 
port,  but,  of  course,  such  conditions  do  not  apply  to  present 
times. 

When  buying  by  contract,  some  form  of  scientific  specifica 
tion  is  necessary  where  locality  and  circumstances  allow  a 
free  market,  and  the  specification  described  below  is  framed 
with  a  view  to  buying  coal  in  this  manner.  As  over  1,000,000 
tons  have  been  purchased  in  this  way.  it  may  be  said  to  have 
proved  itself  useful  by  the  only  true  test,  namely,  experience. 

Roughly,  the  specification  may  be  said  to  contain  and  set 
out — 

Quantity   required,   viz.,   165,000  tons  per  annum. 

Minimum  quality  to  be  accepted,  viz.  : — 

Calorific  value  not  less  than  11,000  b.th.u.  ( 

Moisture  must  not  exceed  14  per  cent,  for  washed  nuts,  or 
9  per  cent,  for  unwashed  nuts. 

Small  coal  must  not  exceed  30  per  cent. 

Ash  must  not  exceed  15  per  cent. 

Delivery  by  steamer,  and  the  berthing  conditions  are  also 
set  out. 

Methods  of  sampling  are  given  in  detail,  but  in  later  specifi- 
cations the  final  sampling  was  done  by  a  motor-driven  crusher 
and  sampler. 

Methods  of  testing  are  then  specified,  namely  :  — 

(a)  For  small  coal,  through  a  sieve  with  a  mesh  §  in.  square. 

(b)  Calorific  value  by  Mahler  bomb  calorimeter. 

(c)  Moisture  after  drying  at  a  temperature  of  from  104  deg. 
to  111  deg.  0. 

(d)  Ash  determined  by  ignition  at  a  low  red  heat. 
When  tendering,  the  contractors  are  requested  to  state  both 

the  price  and  the  values  offered  of  the  following  particulars :  — 
(A)  Calorific  value  in  British  thermal  units. 
(C)  Moisture  in  percentage  by  weight. 
(E)  Small  coal  percentage  by  weight. 
(G)  AsL  percentage  by  weight. 
These  values  must  not  be  inferior  to  the  minimum  values 
allowed,  as  already  described. 

The  specification  provided  for  the  adjustment  of  the  price 
paid  for  any  particular  cargo  in  accordance  with  the  values 
actually  obtained  for  that  cargo,  the  adjustment  being  made 
as  set  out  below. 

"Should  the  quality  of  the  coal  in  any  cargo,  as  ascertained 
by  samples  tested,  be  found  different,  as  regards  calorific 
value,  moisture,  small,  or  ash  from  the  values  offered  in  the 
schedule,  the  prices  or  sums  payable  as  aforesaid  shall  be 
varied  in  the  manner  following,  viz.  : — 

"  (a)  If  the  calorific  value  be  greater  than  the  number  of 
British    thermal   units  per    lb.   offered   in    the    schedule,   the 
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prioe  per  ton  shall  be  increased  in  the  same  percentage  ratio 
as  the  increase  in  the  calorific  value. 

"  (i)  If  the  calorific  value  be  less  than  the  number  of 
British  thermal  units  per  lb.  offered  in  the  schedule,  the  price 
per  ton  shall  be  decreased  in  the  same  percentage  ratio  as 
the  decrease  in  the  calorific  value.  Provided  always  that  the 
Council  Bhall  have  the  right  to  reject  the  whole  cargo  if  the 
calorific  value  be  less  than  11,000  British  thermal  units  per  lb. 

"  (c)  If  the  moisture  be  less  by  weight  than  the  figure 
offered  in  the  schedule,  the  weight  of  the  coal  to  be  paid  for 
shall  be  increased  beyond  the  quantity  actually  weighed  out 
by  a  percentage  equal  to  the  percentage  decrease  of  moisture. 

"  («i)  If  the  moisture  exceed  by  weight  the  figure  offered 
in  the  schedule,  the  weight  of  the  coal  to  be  paid  for  shall 
be  decreased  below  the  quantity  actually  weighed  out  by  a 
percentage  equal  to  the  percentage  increase  of  moisture.  Pro- 
vided always  that  the  Council  shall  have  the  right  to  reject 
the  whole  cargo  if  the  moisture  exceed  14  per  cent,  by  weight 
for  washed  nuta  or  9  per  cent,  by  weight  for  unwashed  nuts. 

"  («)  If  the  proportion  of  small  coal  in  either  singles  or 
doubles  be  less  by  weight  than  the  figure  offered  in  the 
schedule  when  determined  in  the  manner  set  out  in  Clause 
No.  10  of  this  specification,  the  weight  of  the  coal  to  bo  paid 
for  shall  be  increased  beyond  the  quantity  actually  weighed 
out  by  a  percentage  equal  to  one  quarter  of  the  percentage 
decrease  of  small  coal. 

"  (/)  If  the  proportion  of  small  coal  in  either  singles  or 
doubles  exceeds  by  weight  the  figures  offered  in  the  schedule, 
when  determined  in  the  manner  set  out  in  Clause  10  of  this 
specification,  the  weight  of  the  coal  to  be  paid  for  shall  be 
decreased  below  the  quantity  actually  weighed  out  by  a  per- 
centage equal  to  one  quarter  of  the  percentage  increase  of 
small  coal.  Provided  always  that  the  Council  shall  have  the 
right  to  reject  the  whole  cargo,  if  the  proportion  of  small  coal 
exceeds  30  per  cent,  by  weight. 

"  {g)  If  the  percentage  of  ash  when  determined  in  the 
manner  set  out  in  Clause  No.  10  of  this  specification  be  less 
than  the  figure  offered  in  the  schedule,  the  net  rate  per  ton 
of  coal  shall  be  increased  by  Id.  for  every  1  per  cent,  reduc- 
tion in  ash. 

"  (h)  If  the  percentage  of  ash  when  determined  in  the 
manner  set  out  in  Clause  No.  10  of  this  Specification  be  more 
than  the  figure  offered  in  the  schedule,  the  net  rate  per  ton 
of  coal  shall  be  reduced  by  Id.  for  every  1  per  cent,  increase 
in  ash.  Provided  always  that  the  Council  shall  have  the 
right  to  reject  the  whole  cargo  if  the  proportion  of  ash  exceeds 
15  per  cent." 

Tire,  adjustment  may  appear  somewhat  cumbrous,  but  in 
practice  is  not  found  to  be  so,  and  an  actual  copy  of  an  in- 
voice worked  out  in  detail  is  set  out  below. 

Cargo   of  Snitch    \llts. 

Weighed  011  delivery.  1,447  tons  1(1  cwt. 
Varoes  determined  by  Values  offered 

analysis.  in  tender. 

Small        1470  %  20% 

Moisture  13'45  %  !>% 

Cal.  Val.,  13,070  n.TH.r.  12,500 

Ash  8'53  %  10% 

Basis  price  for  finality  tendered,  1.1s.  lOd.  per  ton. 
T.    cwt.  or. 
Coal  as  weighed...         ...         ...         ...     1.417  lo     0 

Deduct  for  4'4.">  %  incisure     ...         ...  l>4     8     1 

1.383     1     3 
Add  lor  small  \  (53)  =  1  325  %      ...  19    3    2 


Difference. 

-  4-4:. 

+  579  =  456? 
+   r47% 


Add  for  calorific  value,  4'56  %  ... 
Add  for  ash,  l'47d.  per  ton 


1,402     5     1  at  15s.  lod.  = 

£         s.  d. 

1,110     2  6 

50  12  :. 

s   17  4 


61,169  12    :; 
Note  price  at  net  rate  of   15s.  lod.,  i.e.  1,447  tons 

10  «wt.  at  15s.  lOd.  would  have  been    ...        ...         61,145  18     '■< 

Bonus  on  the  cargo  ...         ...  £23   13     6 

The  reasons  for  the  adjustments  of  prices  are  fairly  obvious. 
The   price  varies   directly   as   the   calorific   value,    and  in- 
versely as  the  percentage  of  moisture.     As  regards  small  coal, 
for   each  4  per  cent,   increase,   the  rate  is  diminished  1  per 
cent. 

The  ash  is  indirectly  allowed  for  by  diminished  calorific 
value,  but  a  further  penalty  of  Id.  per  ton  for  each  1  per  cent. 
increase  over  the  standard  figure  is  deiacted  to  cover  the 
cost   of  conveying  the  ashes   away  by   barges. 

As  the  coal  tendered  by  different  contractors  may,  and 
usually  does,  vary  in  value,  the  rates  per  ton  offered  cannot 
be  directly  compared  without  adjustment  to  a  common  basis 
of  "standard  coal"  which,  for  the  purpose  of  comparing 
tenders,  was  taken  at  :— 

Small  20  per  cent. 
Calorific  value  12,500  b.th.u. 
Moisture  9  per  cent. 
Ash  10  per  cent. 
After    the   comparison    had    been    made    and    the    tenders 
awarded,  all  further  adjustments  for  payment  were  ma  le  in 
a  similar  manner  to  the  example  already  given. 


The  volume  of  business  dealt  with  by  specifications  of  the 
character  described  was  100,000  tons  in  190(>,  increasing  year 
by  year  to  lfjO.OOO  tons  in  1915.  This  necessitated  the  re- 
moval from  the  boiler  house  of  from  10,000  tuns  to  16,000  tons 
of  ashes  per  annum. 

The  coal  usually  purchased  under  these  specifications  was 
Scotch  washed  nuts,  shipped  from  various  ports  on  the  Firth 
of  Forth,  and  Yorkshire  washed  nuts,  shipped  from  Goole. 
The  Yorkshire  coal  has  the  higher  calorific  value,  but  when 
burnt  under  water-tube  boilers  it  was  found  to  be  more 
destructive  of  the  brickwork  settings,  a  factor  which  the 
specification   does  not,  of  course,   allow  for. 

If  the  recovery  of  by-products  become*  practicable  in  a 
power  station,  modification ;  in  the  specification  for  coal  will 
no  doubt  become  necessary  to  suit  the  nitrogen  contents  of 
the  fuel. 

In  passing,  it  might  be  remarked  that  a  specification  for 
fuel  is  somewhat  unique,  having  nothing  quite  analogous  in 
the  ordinary  run  of  civil  engineering  or  architectural  practice. 

The  specifications  have  enabled  purchases  to  be  made  in 
the  open  market  for  the,  past  10  years  without  giving  rise  to 
a  single  dispute  as  to  the  value  of  the  coal  determined  on 
delivery,  and  for  which  the  price  was  adjusted  on  the  deter- 
mination. 

{To  be  concluded.) 


Discussion. 


Mr.  Selbey  said  one  of  the  things  people  ought  to  be  on 
their  guard  against  was  making  the  specification  too  elaborate. 
He  had  come  to  take  the  view  that  the  safest  way  for  a 
man  to  buy,  who  was  not  acquainted  in  great  detail  with 
what  he  wanted,  was  not  to  attempt  the  elaborate  kind  of 
specification  which  Mr.  Shepherd  had  dealt  with,  but  to 
specify  for  the  supply  of  apparatus  necessary  to  produce  a 
certain  result,  and  if  it  was  made  clear  that  that  result  was 
to  be  got,  and  the  contractor  accepted  that  obligation,  the 
buyer's  rights  in  common  law  would  be  just  as  good  as  any 
detailed  specification  could  give  him.  His  experience  was 
that  causes  of  trouble  were  almost  entirely  what  was  known 
as  case  law,  depending  upon  previous  decisions,  and  there 
was  a  better  chance  on  the  concrete  issue  whether  the  con- 
tractor had  really  supplied  apparatus  which  would  fulfil  the 
^purpose  desired  than  when  he  had  supplied  the  apparatus  to 
a  detailed  specification. 

Mr.  Woodhodse  said  he  felt  that  conditions  of  contract 
drawn  up  by  manufacturers  favoured  manufacturers  rather 
than  the  interests  of  the  purchasers,  and  he  was  afraid  some 
of  these  conditions  were  obviously  unjust.  The  present  was 
scarcely  the  time  to  talk  much  about  the  matter.  To-day  the 
purchaser  was  very  glad  to  get  practically  what  was  offered 
to  him,  but  he  hoped  that  when  the  war  was  over  there 
would  be  a  better  feeling  between  the  purchaser  and  the 
manufacturer,  and  that  they  would  all  be  able  to  agree  upon 
some  standard  conditions,  or,  at  any  rate,  upon  some  broad 
conditions.  Those  which  the  Institution  had  printed  were  a 
considerable  improvement  on  the  previous  conditions,  but 
they  might  be  still  further  improved.  What  was  wanted  was 
some  reasonable  compromise  between  the  two  ewnnes  of 
the  purchaser's  point  of  view  and  the  manufacturer's..  An 
important  point  about  specifications  w;  .  the  necessity  of 
putting  on  record  all  essentials.  That  was  the  first  object. 
Nowadays  there  were  a  number  of  details  for  which  there' 
were  standard  specifications,  and  if  these  were  proper  and 
applicable  they  should  be  embodied,  and  in  that  case  the 
particular  specification  in  question  would  only  deal  with 
modifications  of  the  standard.  There  was  a  third  class  of  data 
which  one  often  liked  to  get  into  a  specification,  and  that 
was  a  record  of  the.  practice  to  lie  adopted  in  regard  to  the 
building  of  the  machine.  The  purchaser  desired  to  bind  the 
maker  of  the  machine  to  adopt  a  particular  method  of  con- 
■  struct  ion,  because  it  was  very  valuable  for  the  person  who 
had  to  operate  the  machinery  afterwards  to  know  just  how 
certain  things  had  been  done.  In  building  work,  their  was 
often  a  question  in  regard  to  the  specialists'  work,  whether 
the  man's  contractor  was  the  builder  or  the  specialist,  01 
whether  the  purchaser  was  to  make  two  contracts,  one  for 
the  specialist  and  one  for  the  builder.  In  the  case  of  re- 
inforced concrete  work,  at  the  present  time  the  spei  iali 
reinforcement  was  also  a  merchant  of  steel.  Would  they, 
therefore,  make  him  the  principal  contractor  and  the  builder 
tin-  sub-contractor?  It'  so.  that  bad  obvious  disadvanta 
On    the   other  hand,   if    they   made    the    builder    the   principal 

contractor,  the  specialist  might  find  that  he  was  put  in 
rather  a  difficult  position,  With  regard  to  coal  specifications, 
he  was  not  a  believer  in  calorific  value.  The  figures  ^i  mois- 
ture and  ash  and  small  coal   were  all  excellent,  but  he  thought 

that  in  practice  one  found  that  whatever  figm  1  the 

calorimeter  it  did  not  indicate  fully  the  value  of  the  coal  to 
the  user.  In  the  case  of  a  coal  whirl  was  very  dirty  with, 
say,  50  per  cent,  of  \sh — on  the  ordinary  mechanical  st 
the  coal  would  be  unbumable.  so  that  the  value  of  the  coal 
depended  on  the  amount  which  was  combustible,  and  as  the 
ash  increased  the  value  of  the  coal  decreased  still  more 
rapidly.  The  question  of  coal  was  very  complex,  and  they 
wanted  to  know  a  great  deal  more  about  it.  Though  tin- 
existence  of  a  certain   amount   of  water  in  coal   when    ir  had 
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been  fired  was  in  many  cases  extremely  valuable,  they  did 
not  want  to  buy  water  at  coal  prices.  Some  very  interesting 
results  had  been  published  of  the  mixing  of  lime  with  coal 
to  get  more  heat  out  of  it,  and  he  thought  there  was  some- 
thing in   that. 

Mr.  Campion  asked  as  to  the  practice  with  regard  to  the 
penalty  clause,  observing  that  when  he  was  seeking  to  apply 
it  he  was  told  that  it  was  never  done.  He  wished  to  know 
how  many  coal  merchants  were  found  willing  to  tender  to 
the  coal  specification.  He  agreed  with  the  author  that  the 
Yorkshire  coal  destroyed  the  brickwork  a  good  deal. 

Mr.  Jewell  said  that  in  working  under  such  specifications 
as  the  author  had  described  there  must  be  a  great  advantage 
in  having  a  full  bill  of  quantities,  especially  in  regard  to  the 
settling  up  afterwards.  Congratulating  the  author  upon  the 
results  of  his  work  in  connection  with  the  electrification  of 
the  L.C.C.  tramways,  he  expressed  his  particular  satisfac- 
tion that  only  ±1,500  had  been  spent  abroad,  and  said  this 
set  a  great  example  to  other  corporations. 

Mr.  Lang  said  his  idea  of  the  real  purpose  of  a  specifica- 
tion was  that  in  the  first  place  it  was  intended  to  enable 
them  to  avoid  litigation,  and  in  the  second  place  to  provide 
the  seller  with  a  guide  as  to  what  he  would  be  called  upon 
to  do.  He  doubted  very  much  whether  these  purposes  were 
being  served  by  the  specifications  of  to-day.  He  thought  it 
would  be  well  if  the  engineering  profession  would  take  a 
leaf  from  the  book  of  Lloyds,  who  would  draw  up  on  half 
a  sheet  of  notepaper  a  specification  for  insuring  property  to 
almost  any   amount  against  fire. 

Mr.  Shepherd,  in  reply,  said  with  regard  to  the  point 
raised  by  Mr.  Woodhouse  as  to  what  was  a  model  specifica- 
tion, he  once  asked  that  question  of  a  very  experienced 
gentleman,  who  said  that,  from  the  point  of  view  of  the  pur- 
chaser, the  best  specification  he  had  ever  seen  was  written 
on  the  back  of  an  old  envelope,  and  said,  "  Wanted,  a 
steamer  for  the  Derry  trade."  The  effect  of  that,  said  his 
friend,  was  that  if  the  hinges  on  the  doors  were  not  right,  or 
the  colour  of  the  paint  was  not  what  he  had  expected  it  to 
be,  he  could  hold  that  the  steamer  was  not  what  he  had 
wanted,  and  was  not  suitable  for  the  Derry  trade.  He  had 
not  declared  that  the  specifications  that  he  had  put  before 
them  were  the  ideal,  but  only  that  they  were  specifications 
that  one  had  had  to  work  under  for  a  number  of  years  be- 
cause the  tenders  were  always  advertised  for,  and  the  lowest 
tender  always  had  to  be  accepted.  He  could  not  confine  the 
competition  to  a  few  well-known  firms,  as  Mr.  Lang  sug- 
gested, but  had,  in  one  case,  actually  to  accept  a  tender 
from  a  firm  absolutely  unknown,  and  which  had  never  done 
any  work  of  such  magnitude  as  that  for  which  it  had  ten- 
dered. The  tender  of  that  firm  was  for  less  than  half  the 
highest  price  of  the  others,  and  yet  the  work  was  done  right. 
With  regard  to  the  arguments  about  the  calorific  value  of 
coal,  he  had  taken  some  pains  to  indicate  the  difference  be- 
tween what  one  might  do  when  a  free  agent,  and  what  had 
to  be  done  in  the  conditions  in  which  he  was  placed  at  the 
time  referred  to.  He  had  had  to  buy  from  any  merchant 
in  London  who  would  put  in  a  satisfactory  price,  because 
he  had  no  other  course  open  to  him  when  he  had  to  be  res- 
ponsible for  running  a  station  of  such  a  size  that  it  turned 
out  annually  as  many  units  as  were  used,  both  for  lighting 
and  tramways,  by  both  Liverpool  and  Glasgow  put  together. 
With  refard  to  the  point  that  such  long  specifications  must 
involve  a  lot  of  legal  disputes,  that  had  not  been  his  experi- 
ence. There  would  be  some  200  contracts  to  carry  out  all 
the  works  for  the  electrification  of  the  tramways  of  London, 
and  out  of  all  these  only  one  legal  question  arose,  and  in  that 
case  the  parties  amicably  agreed  to  refer  the  matter  to  an 
arbitrator.  As  to  the  penalties,  he  agreed  that  it  was  one 
of  the  most  difficult  things  to  obtain  penalties  under  a  speci- 
fication, especially  for  a  public  body.  They  had  one  contract 
for  the  supply  of  goods  to  be  delivered  in  six  months,  and 
no  portion  of  them  was  in  fact  delivered  in  nine  months. 
The  contract  was  for  £14,000.  In  consequence  of  the  delay, 
22  miles  of  tramways  lay  idle  for  three  months  at  a  loss  of 
revenue  of  £50,000.  In  that  one  case  the  full  penalty  of 
£13,000  was  exacted.  In  order  to  get  the  penalty  it  was 
certainly  necessary  to  be  able  to  prove  that  there  had  been 
loss  to  at  least  an  amount  corresponding  to  the  amount  of 
the  penalty.  Reverting  to  the  coal  question,  he  had  been 
asked  from  how  many  merchants  in  London  they  got  ten- 
ders. The  reply  was  from  practically  all.  In  Yorkshire,  no 
doubt,  they  could  deal  directly  with  the  colliery  proprietors, 
but  the  colliery  proprietors  would  not  tender  to  a  calorific 
value ;  the  coal  merchants  of  London  were  more  enter- 
prising, and  they  got  the  coal  from  many  sources  and  blended 
it  so  as  to  extract  as  big  a  bonus  as  they  could.  This  method 
gave  an  incentive  to  the  coal  merchants  to  buy  as  cheaply 
as  possible.  During  a  period  when  his  authority  had  to  buy 
from  hand  to  mouth  at  spot  prices,  the  calorific  value  varied 
from  11,000  b.th.u.  to  14,500  b.th.u.,  the  ash  varied  from  5 
per  cent,  to  35  per  cent.  The  variation  in  quality  was  far 
wider  than  any  variation  in  price.  In  answer  to  Mr.  Jewell, 
he  would  say  that  he  did  not  see  how  it  would  be  possible 
to  make  up  a  tender  without  a  bill  of  quartities.  The  main 
item  of  the  specification  was  the  bill  of  quantities,  and  the 
variation  from  the  quantities  would  be  excessive  if  it  was 
more  than  10  per  cent,  plus  or  minus.  With  regard  to  an- 
other question,  he  did  not  want  to  be  dogmatic,  but  he 
preferred  mica  before  everything  else,  and  wherever  he  used 
mica  he  had  it  thoroughly  impregnated.     If  they  were  using 


high-tension  winding  without  such  impregnation  they  were 
simply  asking  for  trouble.  Even  with  low-tension  they 
should  impregnate,  fill  up  all  air  spaces,  and  keep  out  all 
moisture.  As  he  had  indicated,  now  that  he  was  not  a  public 
official,  but  a  free  agent,  he  could  please  himself  about  his 
manner  of  buying.  A  well-known  cable  maker  once  said  to 
him,  "  I  buy  nothing  by  specification,  and  buy  mostly  on 
the  telephone,  but  I  sell  nothing  at  all  on  the  telephone,  and 
wholly  by  specification,"  ind  specification  of  some  kind  was 
necessary  to  define  what  the  purchaser  was  buying  and  what 
the  other  man  was  supposed  to  be  selling. 


REVIEWS. 


Telegraphy.    By  T.  E.  Herbert.     London  :   Whittaker  &  Co. 
Price  9s.  net. 

To  those  connected  in  any  way  with  telegraphy,  it  were 
almost  sufficient  to  say :  "  The  third  edition  of  Herbert's 
'Telegraphy  '  is  ready  ";  whilst  to  others  singularly  unfortu 
nate  or  immature,  one  might  explain  that  this  book  is  a 
detailed  exposition  of  the  telegraph  system  of  the  British 
Post  Office,  and  enough  would  be  said.  However,  a  volume 
of  this  size,  representing  so  much  labour  and  skill  by  author 
and  publishers  alike,  and  offered  at  such  a  remarkably  moderate 
price,  deserves  more  than  passing  mention.  The  purpose  of  the 
work  is  still  to  provide  an  up-to-date  and  detailed  treatment  of 
the  telegraph  equipment  and  practice  of  the  British  Post  Office, 
and  also  to  cover  the  field  of  Post  Office  and  City  Guilds' 
examinations  in  telegraphy.  During  the  ten  years  which 
have  passed  since  this  book  first  appeared  there  have  been 
many  advances  in  the  ways  and  means  of  telegraphy,  parti- 
cularly in  the  field  of  high-speed  telegraphy,  to  which  the 
author  has  devoted  much  space  and  care.  Quite  a  large  pro- 
portion of  the  book  has  been  rewritten  or  rearranged,  and 
for  this  reason,  if  for  no  other,  it  is  well  to  outline  the 
arrangement  and  scope  of  the  enlarged  work  as  it  bow 
appears. 

That  a  considerable  amount  of  elementary  matter  is  in- 
cluded goes  without  saying,  but  it  is  presented  clearly,  con- 
cisely, and  in  a  manner  which  is  in  keeping  with  the  whole 
scope  and  nature  of  the  book  and  the  needs  of  readers. 
"  Advanced  "  matter  is  also  included  as  regards  the  construc- 
tion of  apparatus  and  the  working  of  systems,  but  there  is 
a  complete  absence  of  mathematics  other  than  the  simple 
calculations  with  which  the  student  must  be  made  familiar. 
An  ample  number  of  numerical  examples  is  included  in  the 
text.  The  first  chapter  is  concerned  with  primary  cells, 
which  are  of  great  importance  in  telegraph  practice.  The 
improved  Leclanche  cell  is  now  used  by  the  Post  Office  to 
the  exclusion  of  all  other  primary  cells,  and  the  work  done 
by  J.  G.  Lucas  in  this  connection  is  not  so  well  known  aa  it 
might  be.  A  long  chapter  is  devoted  to  calculations  in  con- 
nection with  circuits  and  conductors — the  arrangement  of 
cells,  joint  resistance,  and  division  of  current,  resistance  of 
wires  of  various  dimensions,  electro-magnet  problems,  <&c. 
The  author  deals  correctly  with  the  method  in  which  cells 
should  be  joined  up  under  different' circumstanoes,  the  dis- 
tinction between  the  correct  basis  and  one  which  was  for 
merly  given  general  acceptance  having  been  exposed  in  great 
detail  by  Dunton.  About  100  pages  are  devoted  to  ways  and 
means  of  measuring  current,  E.M.F.,  and  resistance  as  prac- 
tised by  the  Post  Office,  and  these  chapters  embody  matter 
which  should  be  valuable  to  every  electrical  student,  and  not 
merely  to  him  who  is  to  specialise  in  telegraphy.  The  pre- 
sent-day equipment  of  the  Post  Office,  in  the  way  of  measuring 
instruments  is  worthy  of  the.  work  which  has  to  be  done,  and 
every  year  sees  some  improvement  in  the  interests  of  effici- 
ency. The  old  "  Q.  and  I."  detector  is  almost  as  obsolete  as 
the  terms  which  gave  it  its  cryptic  name. 

Chapters  VI  to  XV  deal  with  the  principles,  construction, 
and  use  of  the  apparatus  employed  by  various  telegraph  sys- 
tems, viz.  :  single-current  systems,  the  double-current  sys- 
tem, the  differential  and  bridge  duplex  systems,  the  quadru- 
plex,  and  various  high-speed  systems.  A  long  chapter  is 
devoted  to  the  Wheatstone  automatic  system,  which,  thanks 
to  keyboard  perforators  and  receiving  perforators,  remains  a 
formidable  competitor  amongst  those  systems  which  have  been 
developed  to  meet  modern  traffic  conditions  on  trunk  lines. 
The  Wheatstone  A. B.C.,  the  Steljes  recorder,  the  Rebesi  type- 
writing telegraph,  and  the  Hughes  system  are  dealt  with, 
and  then  come  chapters  dealing  with  what  the  author  terms 
"the  outstanding  feature  of  the  past  ten  years,"  viz.,  the 
development  of  the  Baudot  by  Major  A.  C.  Booth,  and  the 
introduction  of  the  Murray  multiplex.  The  Baudot  sextuple 
duplex  system,  giving  12  channels  over  a  single  wire,  is  now 
ia  daily  use  in  this  country.  The  Murray  multiplex  has  been 
developed  specially  to  work  in.  conjunction  with  the  Baudot 
multiplex,  of  which  there  are  about  400  circuits  in  existence. 
The  explanation  of  these  complex  systems,  or,  rather,  of  the 
complex  apparatus  which  they  employ,  is  by  no  means  a 
simple  task,  but  it  is  one  which  the  author  has  accomplished 
very  creditably.  The  excellent  line  illustrations  are  a  great 
assistance  to  him  and  to  the  reader  alike.  In  a  few  cases 
the  lettering  is  painfully  small,   but  never  actually  illegible. 

The    central-battery  telegraph,   invented  by  C.    J.   Mercer, 
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is  now  in  extensive  use,  and  in  Chapter  XVI  the  author 
describes  various  central-battery  duplex  systems  and  tele- 
graph switching  systems.  The  construction  and  use  (in  tele- 
graphy) of  secondary  cells  are  next  dealt  with,  an  important 
section  being  devoted  to  alterations  in  circuit  connections  for 
universal  battery  working.  Successive  chapters  treat  of  re 
peaters,  the  test  box,  protective  devices  (against  fire,  light- 
ning, and  power  circuits)  and  telegraph  testing,  and  the 
formation  of  special  circuits.  The  sections  of  the  chapter  on 
testing  deal  with  the  morning  test  (for  which  a  Megger  is 
now  used  in  place  of  the  Eden  test),  fault  localisation,  resist- 
ance tests,  underground  cable  tests,  tests  for  fault  position 
and  resistance  of  earth  connection ;  tracing  instrument  faults, 
and  the  making  of  good  or  faulty  circuits.  The  last  two 
chapters  occupy  nearly  150  pages,  and  are  devoted  to  the 
construction  of  aerial  lines  and  underground  lines;  both  are 
well  illustrated,  and  leave  no  room  for  criticism.  Provided 
that  it  is  revised  from  time  to  time,  it  is  difficult  to  see  how 
this  book  can  ever  lose  the.  position  and  repute  it  undoubtedly 
holds  at  present.  The  latest  edition  should  be  in  the  hands 
of  every  worker  and  student  of  telegraphy. 


A  Treatise  on  the  Theory  of  Alternating  Current*.  Vol.  II. 
By  Alexander  Russell.  M.A.,  D.Sc.  Second  edition. 
Cambridge  :    University  Press.     Price  15s.  net. 

Dr.  Russell's  treatise  on  the  theory  of  alternating  currents 
has  long  occupied  the  position  of  a  standard  work  in  regard 
to  the  subject  of  which  it  treats,  and  we  are  glad  to  welcome 
a  second  edition  of  its  second  volume. 

Readers  will  remember  that  the  first  volume  is  devoted  to 
alternating  current  phenomena  and  problems  which  are 
largely  independent  of  specific  forms  of  machinery  and  appa 
ratus.  The  second  volume  deals  with  the  working  of  alter- 
nating apparatus  and  machinery,  and  it  thus  touches  problems 
which  are  more  intimately  connected  with  the  occupation  of 
the  engineer;  indeed,  its  theorems  are  to  a  large  extent  an 
analysis  of  the  performance  and  properties  of  the  machinery 
which  the  engineer  has  created  for  the  service  of  mankind. 

In  the  present  edition  a  number  of  alterations  and  addi- 
tions have  been  made  in  order  to  bring  the  matter  up  to  data. 
Thus,  several  types  of  machinery  which  have  become  in 
creaaingly  important  in  recent  years  have  been  introduced 
for  the  first  time  as  illustrations  of  the  theoretical  work,  e.g., 
the  La  Cour  motor  converter,  the  synchronous  booster,  the 
split-pole  converter,   and  frequency  changers. 

Among  the  portions  which  have  been  largely  rewritten,  the 
author  mentions  in  his  preface  the  theory  of  armature  re- 
action, which  he  now  treats  according  to  the  method  sug- 
gested by  Prof.  Lyle,  the  theory  of  the  induction  motor  and 
the  theory  of  power  transmission.  The  last-named  subject 
is  treated  largely  by  means  of  hyperbolic  trigonometry,  and 
in  order  to  explain  the  use  of  the  hyperbolic  functions  em- 
ployed, a  new  chapter  on  hyperbolic  trigonometry  has  been 
added. 

It  is.  perhaps,  unnecessary  to  summarise  the  contents  of 
a  book  which  is  already  so  well  known,  and  it  would  be 
difficult  even  to  attempt  an  adequate  criticism  in  detail  of 
a  work  involving  such  an  enormous  amount  of  labour  as  the 
author  has  bestowed  on  the  mathematical  theory  contained 
in  this  volume. 

The  work  is,  in  fact,  an  admirable  exposition  of  the  appli- 
cation of  mathematical  analysis  to  the  performance  of  modern 
electrical  machinery  and  appliances  extending  over  a  very 
wide  field.  Perhaps  some  readers  will  be  inclined  to  regret 
that  the  treatment  of  the  various  problems  is  so  much 
restricted  to  a  purely  mathematical  analysis,  and  that  many 
elegant  graphical  or  geometrical  methods  of  illustrating  per- 
formance under  various  conditions,  which  have  proved  them- 
selves of  so  much  value  in  practice,  have  been  omitted. 
Probably  such  readers  would  also  have  welcomed  a  more 
liberal  introduction  of  curves  which  would  help  to  visualise 
the  mathematical  results  arrived  at.  Other  users  of  the  book, 
again,  who  have  grown  used  to  the  simple  notation  for  com- 
plex quantities,  which  has  been  used  with  such  effect  by 
Steinmetz,  will  perhaps  think  that  some  of  the  problems 
might  have  been  solved  with  greater  ease  by  the  introduction 
of  the  symbolic  notation.  In  the  hands  of  the  author,  how- 
ever, the  methods  of  algebraic  analysis  appear  to  afford  the 
most  powerful  weapons  of  attack,  and  he  generally  prefers 
to  proceed  by  general  methods  to  general  solutions.  At  the 
same  time,  in  some  chapters  he  has  borrowed  a  number  of 
graphical  solutions  for  those  problems  to  which  they  are 
peculiarly  adapted. 

It  will  be  gathered  that  the  book  is  one  which  is  rather 
to  be  used  for  reference  in  connection  with  matters  of  funda- 
mental theory  than  of  the  every-day  questions  of  behaviour 
or  design.  At  the  same  time,  the  practical  engineer  who 
may  be  called  upon  to  deal  with  difficult  problems  con- 
nected with  electrical  machinery  will  do  well  to  keep  it  on 
his  bookshelf  for  reference — always  assuming  that  he  has  also 
provided  himself  with  sufficient  facility  in  higher  mathe- 
matics to  enable  him  to  follow  its  analyses. 

A  useful  list  of  references  is  appended  to  each  chapter, 
while  it  is  hardly  necessary  to  say  that,  like  the  other 
volumes  in  the  Cambridge  Physical  Series,  the  clearness  and 
excellence  of  production  of  the  volume  leave  nothing  to  be 
desired. 


Lee  SuTtensiom  dans  les  Distributions  d'Encrgie  EU,  tnque 
By  I.  van  Dam.  Paris  :  Librairie  Gauthier.  Price  12f.  50c. 
We  have  in  the  work  now  under  review  a  compn 
treatise  on  high  potentials  superimposed  upon  electrical  dis- 
tributing systems,  and  consequently  upon  machinery  and 
apparatus,  due  to  resonance,  to  atmospheric  action .  to  har- 
monics in  alternator  waves,  to  the  electrical  state  of  the  in- 
stallations, or  other  causes. 

As  a  book,  it  is  well  printed,  but  bound  in  the  inadequate 
fashion  characteristic  of  French  literature,  even  when  tech- 
nical and  of  permanent  value. 

The  first  chapter  deal-,  with  "potential  explosif,"  or  break- 
down voltage,  and  starts  with  air.  Tables  are  given  showing 
the  sparking  distances  between  spheres,  points,  and  plates 
obtained  by  different    experimenters. 

The  next  chapter  treats  of  corona  discharge,  with  more 
tables,  and  tormulae  for  calculating  the  strength  of  the  electro- 
static field  produced  by  different  volta 

In  Chapter  III  different  form-  of  insulators  for  overhead 
transmission  are  considered,  and  to  those  who  are  familiar 
with  the  latest  American  publication.,  there  is  little  her* 
that  is  new. 

Chapter  IV  discusses  self-induction  and  capacity  in  over- 
head and  underground  lines,  and  the  usual  formula?  for 
(calculating  these  quantities  are  given,  with  substituted  con- 
densers in  three-phase  conductors,  and  all  the  considerations 
with  which  the  aforesaid  American  publications  have  made 
us  so  familiar. 

Harmonics  in  the  alternator  wave  are  investigated  in  the 
tilth  chapter,  and.  properly  studied,  it  leaves  little  uncer- 
tainty m  the  student's  mind. 

A  consideration  of  resonance  forms  the  subject-matter  of 
Chapter  VI.  and  the  formula?  required  are  given,  with  prac 
tical  examples  from  American  and  other  practice.  Resonance 
may  be  due  to  an  accidental  earth,  and  the  causes  of  reson- 
ance and  means  of  preventing  trouble  are  considered.  So  far 
as  preventive  means  are  concerned,  the  author  at  once  in- 
forms us  that  there  is  no  apparatus  which  will  prevent  "  sur- 
tensions  "  due  to  the  equality  of  the  periods  of  oscillation  of 
the  network  and  of  the  source.  General  counsels  are  given 
a  t^n"  put  on  a  fee(^er  before  the  machine  is  up  to  speed 
and  full  voltage;  do  not  use  concentric  cables  on  extended 
networks;  choose  a  generator  the  wave  of  which  does  not 
contain  harmonics  likely  to  be  troublesome;  make  oscillo- 
graphic investigations;  and  so  on  and  so  forth. 

Chapter  VII  tells  us  of  the  rise  in  pressure  at  the  end  of 
long  lines  without  load,  which  was  first  noticed  on  the  famous 
rerranti  mams  from  Deptford  to  the  West  End,  we  forget 
how  many  years  ago. 

Variations  in  the  electrical  state  of  the  installation  give 
rise  to  "  surtensions  "  (we  rather  like  this  word),  and  Chapter 
VIII  goes  carefully  into  this  matter.  Some  examples  are 
given  taken  from  the  30,000-volt  network  of  the  Berliner 
Electncitatswerke,  and  the  Deptford  case  is  mentioned,  to 
gether  with  the  old  original  station  of  the  Westminster  Elec- 
tric Supply  Corporation  at  Horseferry  Road.  Variations  on 
any  system  can  be  caused  by  switching  in  or  out  of  circuit 
a  transformer,  or  an  aerial  conductor,  or  bv  the  sudden  rup- 
ture of  a  short  circuit.  Protective  devices  find  a.  place  m 
this  chapter. 

The  ninth  chapter  deals  with  atmospheric  effects,  and  the 
tenth  with  lightning  arresters,  and  the  different  forms  of 
resistances  used  with  such  apparatus.  Again,  practical  cases 
are  given,  including  some  occurring  in  Norwegian  praetic* 
Earthing  is  considered  in  Chapter  XI.  and  contact  between 
high-tension  and  low-tension  lines  in   Chapter  XII. 

The  thirteenth,  and  last,  chapter  gives  specifications  for 
cables  and  machinery  according  to  French,  German,  British, 
and   American  practice. 

The  book  is  clearly  the  work  of  one  who  has  specialised 
in  his  subject,  and  as  such  it  should  form  a  valuable  text- 
book to  those  who  wish  to  do  the  like,  and  a  verv  useful 
work  of  reference  to  those  who.  while  lacking  time  and 
opportunity  for  specialisation,  desire  to  keep  in  touch  with 
the  fundamentals  of  the  subject. 


Mechanical  Drafting.  By  C.  B.  Howe.  London  :  Chapman 
and  Hall,  Ltd.  Price  7s.  6d.  net. 
This  work  is  intended  to  assist  the  student  to  a  know- 
ledge of  the  principles  of  mechanical  drawing  and  their 
practical  applications,  and.  as  its  title  indicates,  is  based  upon 
American  practice;  but  the  draughtsman's  art  is  an  inter- 
national language  in  itself,  and  as  the  text  is  not  obtrusively 
"United  States."  the  book  should  be  very  useful  to  British 
readers.  One  of  its  best  features  is  the  profusion  of  draw- 
ings and  sketches  of  apparatus,  materials,  and  methods  of 
use,  so  clearly  outlined  and  so  detailed  as  to  speak  eloquently 
for  themselves;  but  this  is  not  made  an  excuse  for  slurring 
over  the  descriptive  matter,  which  is  equally  lucid  and  ex- 
plicit. As  an  example  of  the  former,  we  may  cite  a  half-tone 
reproduction  of  a  pencil  drawing,  showing,  as  rv>  other 
method  could  show,  the  faint  outlines  of  the  details  at  the 
commencement,  and  the  strengthening  of  the  lines  as  the 
drawing  proceeds,  as  well  as  the  method  of  layins  out  the 
centre  lines  and  commencing  the  design.  Another  figure 
shows  the  proper  order  to  follow  in  inking  the  lines  or  making 
a  tracing,  in  five  stages.  After  fully  treating  of  the  manual 
operations   involved,    the    author    discusses    the   geometry   of 
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drawing,  and  inculcates  the  system  according  to  which  the 
plan  is  placed  above  the  elevation  of  an  object.  The  curves 
of  intersection  of  surfaces  of  various  shapes  are  well  illus- 
trated, and  the  development  of  surfaces  is  dealt  with  at 
some  length.  The  technique  of  working  drawings  is  then 
discussed  in  detail,  with  very  numerous  examples  of  parts 
of  machines.  Architectural  and  building  plans  occupy  a  good 
deal  of  space,  and  here  valuable  aid  is  afforded  by  half-tone 
illustrations,  showing  the  final  appearance  of  the  details  drawn. 
Plotting  surveys  and  map  drawing,  with  the  use  of  survey- 
ing instruments,  is  followed  by  a  chapter  on  pictorial  repre- 
sentation and  sketching,  and  the  last  chapter  deals  with 
blue  printing,  with  illustrations  printed  in  colours.  Alto- 
gether it  is  an  excellent  work  of  its  kind,  which  we  can 
cordially  recommend  to  the  engineering  draughtsman  who 
desires  to  perfect  himself  in  his  art. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 

TRANSIT  OF  GOODS  THROUGH  FRANCE.— The  official 
Board  of  Trade  Journal  for  January  11th  publishes  a  full 
statement  of  the  regulations  now  in  force  respecting  the 
transit  through  France  of  goods  sent  from  the  United  King- 
dom to  Switzerland,  Italy,  and  Spain  via  France:  Firms 
interested  should  consult  the  Journal,  or  they  can  obtain  full 
information  from  the  Department  of  Commercial  Intelligence, 
73,  Basinghall  Street,  E.C. 

MOZAMBIQUE.— A  revised  Customs  Tariff  for  the  terri- 
tories of  the  Province  of  Mozambique  which  are  under  the 
direct  administration  of  the  State  has  recently  been  promul- 
gated, containing  new  schedules  of  import  and  export  duties. 
Among  the  former  may  be  noted  the  following  :  — 
Rate  of  Import  Duty. 

In  the  In  the 

districts  of         districts  of 
Lourenrjo  Marquee,  Quelimane 
Inhambane  and  and 

Mozambique.  Tete. 

Lead  in- bars,  sheets,  or  plates,  uuwrought   :!%  ail  nil.    :i°,,  ml  ml. 
Copper   (pure"),    bronze,   brass  and  similar 
alloys    in    bars,    sheets,   or    plates,    un- 

wrought      ...         3%     ,,         3%       ., 

Transmission  belts  for  machines    ...         ...     1%     ..        Free 

Engine    and    boiler    packing    of    rubber. 

asbestos,  or  any  other  substance...         ...     1%     ..        Free 

Tin  in  bars, rods,  granulated,  and  in  powder     3%     ..         3%  ml  nil. 

Fuses 3%     ..         3% 

Metal  wire  covered  with  rubber,  with  any 

textile,  or  with  paper       ...         ...         ...   10%  10% 

Wire,  plain 3%     ..       10%       .. 

Books,  catalogues,  newspapers,  &c.           ...  Free  Free 
Printed  matter,  not  bound  (includes  printed 
matter  in  loose  sheets,  unpaged  pamph- 
lets. &c.)     lO%adml.W%ndml. 

Machines,   apparatus  and   instruments  for 
use  in  industry,  agriculture  and  mining' 
and  accessories  therefor   ...         ...         ...     1%     ..       Free 

Telegraph  material  (apparatus,  A.C.)  ...     3%     ..         3%  ml  ml. 

Metals,  not   specially  mentioned,   in    the 

rough  ...         ...         ...         ...  Free  Free 

Metals,   not    specially    mentioned,   manu- 
factured      ...  .". I0%mlml.  H\%mlnil. 

Motors  for  use  in  industry,  agriculture  and 

mining        1%     ,,         Free 

Zinc  in  bars,  plates  or  sheets,  not  worked     3%     ,.         10%     .. 

The   new  schedule    of    export   duties   comprises   the    following 
among  others  : — 
Rubber —  Rate  of  export  duty. 

O)  Extracted  by  boiling  20%   ml  ml. 

(Ii)  Extracted  by  boiling  and  by  modern  pro- 
cesses and  modern  crushing  machinery       8% 
(e)  Extracted  by  means  of  incision — impure...       8%      ,. 
W  „  ..  ..  pure     ...       3% 

Goods  of  kinds  admitted  free  of  Customs  duty. 

when  exported         ...         ...         ...         ...         ...       2%       ,. 

Ores  produced  in  the  province  ...         ...         ...       Free 

BRITISH  DOMINIONS  AND  POSSESSIONS.— Complete 
lists  of  the  articles  which  are  prohibited  to  be  exported  to 
various  destinations  from  British  India,  Canada,  New  Zea- 
land, South  Africa.  Newfoundland,  Egypt,  Malta,  Cyprus, 
Mauritius,  Ceylon,  Straits  Settlements,  Hong-Kong,  Nigeria. 
Gold  Coast,  Jamaica,  Barbados,  Trinidad  and  Tobago,  and 
British  Guiana,  have  been  issued  as  Supplements  to  the 
Board  of  Trade  Journal  for  January  18th  and  25th.  The  in- 
formation in  these  Supplements  supersedes  that  given  in 
the  Supplements  issued  on  October  12th  and  26th  respec- 
tively. Copies  of  the  Supplements  may  be  obtained,  price 
3d.  each  (post  free  4d.),  from  H.M.  Stationery  Office,  Im- 
perial House,  Kingsway,  W.C. 

SWEDEN. — The  exportation  of  electricity  meters  and  other 
electrical  measuring  instruments,  and  parts  thereof,  has  been 
prohibited  fronf  December  31st  last,  and  of  purple  ore  con- 
taining three-tenths  per  cent,  of  nickel  from  January  14th. 


NEW     PATENTS     APPLIED      FOR,      1917. 

(NOT     YET     PUBLISHED). 

Compiled  expressh  for  this  journal  by  Messrs.  W.  P.  Ti  oMrsoN  &  i 
Electrical  Patent  Agents,  285,  High  Holborn.  Lond.o,  W.C,  and 
Liverpool   and    Bradford.  ' 


ufacture  of   thin   metallic    tubes."     S.    O.    Cowper- 
from    scrap    galvanised    iron."     S.   O. 


2.082.  "  Process   for 
Colbs.     February  12th 

2.083.  "  Process    for    removal  of 
Cowper-Coles.      February    12th. 

2.084.  "  Process  for  recovery  of  tin  from  tinned  iron  scrap,  &c."  S.  O. 
Cowper-Coles.     February    12th. 

2.085.  "  Removal  of  enamel  from  enamelled  articles."  S.  O.  Cowper- 
Coles.     February  12lh. 

2.092.  "  Electrical  generating  apparatus."  J.  Thompson  &  R.  J.  Thomp- 
son.     February    12th. 

2.093.  "  Wireless  telegraph  apparatus."  J.  Thompson  &  R.  J.  Thompson. 
February  12th. 

2,098.  "  Frames  or  casings  of  alternating-current  electrical  apparatus." 
F.   Coates,    J.   Mirrev   and  A.    Revrolle  &   Co.      February    12th. 

2,103.    "  Electromagnetic    brake."     H.    V.   James.      February    13th. 

2.106.  "  Device  for  testing  magnetos  and  sparking  plugs."  E.  Morgan. 
February  12th. 

2,133.  "  Device  for  supporting  shades  or  reflectors  upon  incandescent  elec- 
tric  lamps,   and  for  locking   lamp   to   holder."     W.   Waller.     February  13th. 

2.157.  "  Electrically-driven  cranes,  &c."  J.  Bentlby  &  W.  H.  Scott. 
February  13th. 

2.158.  "  Continuous-cut  rent  measuring  apparatus."  Allcemeine  Elbktrici- 
tats  Ges.      February   13th.     (Germany.    June   24th,    1914.)  . 

2.159.  **  Wireless    telegraphy    and    telephony."     I.    Hortik.     February   13th. 

2.161.  "  Insulation  of  electric  machinery,  &c."  C.  J.  Baker  &-  C.  H. 
Klyne.     February   13th. 

2.162.  "  Electric  heaters."     A.   F.  Berrv.     February   13th. 
2,179.    "  Electric    torch."      S.    D.   Williams.      February   14th. 

2,191.  "  Automatic  circuit  breakers."  E.  D.  Rodway  &  Switchgcar  and 
Cowans,  Ltd.      February   14th. 

2,194.     "  Wireless    telegraphy   and    telephony."     I.    Hortik.      February    14th. 

2,214.  *'  Continuous-current  dynamo-electric  machines."  R.  BoiN.  Febru- 
ary  14th. 

2,219.  "  Electric  speed  indicators."  R.  Bosch  (firm  of).  February  14th. 
(Germany,    February    26th,   1916.) 

2,228.  "  Method  of  manufacturing  metal  felloes  with  upturned  electricallv- 
welded   flanges."     R.    Kronenberg.      February    14th. 

2.268.  *'  Electromagnetic  switches."  British  Thomson-Houston  Co. 
(General    Electric  Co.,  U.S.A.).     February   15th. 

2.269.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co.  and 
A.    A.    Pollock.      February   15th. 

2.280.  "  Manufacture  of  electric  signalling,  &c,  lamps."  H.  E.  F.  Goold- 
Adams,  G.   S.   Hague  &  O.  Lucas.     February  15th. 

2.281.  "  Method  of  mounting  cams  in  magnetos."  E.  J.  J.  Salmson. 
February  15th. 

2,294.  "  Electrical  signalling  system."  Sir  G.  T.  Buckham  4  Sir  A.  T. 
Dawson.      February    15th. 

2,296.  "Telegraph  apparatus."  Indo-European  Telegraph  Co.  &  A.  H. 
Morse.     February    15th~. 

2,320.  "  Electric  switch."  W.  A.  Clark,  H.  G.  Longford,  W.  W.  Long- 
ford &   The  Sphinx   Manufacturing    Co.      February    16th. 

2.332.  "  Sealing  and  bonding  glands  for  electrical  junction  boxes."  G.  S. 
Boothrovd   and  Callender's  Cable  &  Construction   Co.     February   16rh. 

2.333.  "  Tapping-keys  or  switches  for  electric  signalling  systems."  R.  F. 
Rowe.     February  16th. 

2,340.  "  Process  for  joining-up  electric,  &c,  wires."  Slot  &  Zwijnenberg 
and   J.   H.    van   Viersen.     February   16th. 

2,368.     "  Accumulator    cells."     W.    H.   Exlev.      February  17th. 

2,382.  "  Sparking  plugs  for  internal-combustion  engines."  W.  Entwistle. 
February  17th. 

2,386. '"  Magneto-electric  machines."  British  Thomson-Houston  Co.  and 
A.   P.   Young.     February  17th. 

2,398.  "  Manufacture  of  multi-cell  batteries."  A.  V.  St.  Armance.  Feb- 
ruary 17th. 


PUBLISHED     SPECIFICATIONS. 


19X5. 

R.     J.  H.    Robin 


Ju 


30th.      (Beceaibcr 


9,522.     Electrical  Water  1 
30th,   1915.) 

16,602.  Electric  Furnaces.  F.  Cochlovius.  November  24th.  (November 
24th,  1914.)     NoTember  S4th. 

1918. 

The  numbers  in  brackets  are  those  under  which  the  specification  will  be 
printed    and    abridged,   and    all    subsequent   proceedings   will   be    taken. 

1,036.  Signalling  Lamp.  W.  T.  Coulson  &  Optalvte,  Ltd.  January  Bind, 
1916.     [103,498.] 

1,038.  Electric  Lampholders  and  the  like.  J.  C.  White.  January  2Snd. 
1916.      [103,499.] 

1,098.  Automatic  or  Semi-automatic  Telephone  Systems.  Relay  Auto 
matie    Telephone    Co.  &  T.   M.    Inman.     January  24th,    1916.     fl03,50S.) 

1,299.  Galleries  for  Gas  and  Electric  Fittings.  T.  Cracknell.  Janutr. 
27th,    1916.     (Cognate   application,  10,563/16.)     [103,518.] 

1,469.  Electrical  Selectors  or  Impulsb  Responders.  Relay  Automatic 
Telephone  Co.  &  L.  C  Bygrave.  January  31st,  1916.  [103,524.]  (Addition 
to  9,345/15.) 

1,530.  Indicating  Apparatus  to  Assist  in  Teaching  Accurate  Shoottng  at 
a  Target.     C    W.    Wedgwood.     February    1st,  1916.     [103.527.) 

1,584.  Magnetic  Compasses.  S.  G.  Starling,  A.  J.  Hughes  t  H.  Hughes 
and  Son.     February  2nd,    1916.      [103,530.] 

1,595.  Transmission  of  Wireless  Signals.  R.  C  Galletti  and  Galletii's 
Wireless    Telegraph  &  Telephone  Co.      February    2nd,   1916.      [102,400.] 


Appliances.     F.   J.    Had- 
February    B6th,    1916. 


Terminals    for    Electrical   Machine 
field.      February  23rd.    1916.      [103,545] 

2,895.    Telephone   Transmitters.      E.    A.    Petitho 
[103,549.] 

4,319.     Self-controlled   Aerial  Machine  embracing  a  Torpedo   ai 
inc.  means  therefor.     F.  W.  Buck.     March  23rd,  1916.     [103,557.) 

4,343.  Means  for  Controlling  the  Electric  Lighting  of  Motor  Vehicles. 
W.   Curtis.     March  23rd,  1916.     [103.558.] 

10,101.  Protective  Relays  for  Electric  Circuits.  British  Westinghouse 
Electric  &•  Manufacturing  Co.  (Westinghouse  Electric  &  Manufacturing  Co., 
U.S.A.).      July   18th,    1916.     [103,609.] 

12,406.  Safety-controlling  Gear  for  Electrically-propelled  Vehicles. 
F.    Garrett   &    H.    K.    Pratt.     September    1st,  1916.     [103,617] 

12,517.  Dry  Batteries.  A.  H.  Sheppard  &  British  Ever-Ready  C«.  Sep 
tember  4th,   1916.     (103,618.] 

1917. 
.  254.     Process  of  Elbctric  Welding.     T.   E.  Murray.     February  18th,  1916. 
[103,636.] 
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Whatever  may  be  the  final  result  of  the  conference 
convened  by  the  Board  of  Trade,  Friday,  March 
2nd,  1917,  will  always  stand  out  as  a  landmark  in 
the  history  of  the  electricity  supply  industry  of  this 
country.  Our  readers  will  recollect  that,  prior  to 
the  Board's  circular  letter  regarding  coal  economy, 
the  engineers  of  the  supply  undertakings  of  Lanca- 
shire and  Cheshire  held  a  meeting  last  spring,  and 
appointed  a  representative  committee  of  12  to  in- 
vestigate the  possibilities  of  interconnecting  systems 
in  suitable  districts.  After  much  work  had  been  done, 
a  preliminary  report  was  issued  in  September,  which 
outlined  a  scheme  for  dealing  with  four  groups  of 
undertakings,  which  were  favourably  situated,  and 
a  recommendation  was  made  that  a  conference  of 
the  authorities  concerned  should  be  convened  by 
the  Board  of  Trade,  and  be  presided  over  by  a  Gov- 
ernment representative.  After  some  delay,  arising 
out  of  departmental  methods  and  the  replacement 
of  the  Coalition  Government  by  the  present  War 
Cabinet,  the  Board  of  Trade  adopted  the  sugges- 
tion, and  appointed  its  Parliamentary  Secretary, 
Mr.  G.  H.  Roberts,  M.P.,  to  preside  over  it,  and  he 
was  accompanied  by  important  permanent  officials. 
We  commend  to  the  full  consideration  of  our 
readers  the  remarks  by  this  gentleman  which  appear 
elsewhere  in  this  issue  in  the  account  of  the  proceed- 
ings in  Manchester.  From  these  it  is  quite  clear 
that  the  Board  of  Trade  is  now  being  directed  by 
courageous  gentlemen  who  have  a  clear  conception 
of  what  this  country  owes  to  electricity  for  the  part 
which  it  has  played  in  this  war  in  getting  a  quick 
output  of  munitions,  and  who  are  determined  to  have 
the  supply  of  it  put  on  a  satisfactory  basis,  from  the 
points  of  view  of  both  cheapness  and  security  of 
supply.  Mr.  Roberts  showed  that  he  had  a  firm 
grasp  of  the  part  which  electricity  is  destined  to 
play  in  the  national  life,  both  in  assisting  cheap 
production  in  industry  and  in  securing  the  more 
efficient  use  of  our  coal.  He  also  showed  a  refresh- 
ing courage  in  indicating  that  the  Government's 
views  on  electricity  supply  had  been  conceived  on 
too  narrow  lines  in  the  past,  and  that  broader  views 
must  in  future  prevail.  The  Town  Clerk  of  Salford 
elaborated  this  point,  and  gave  convincing  reasons 
why  electricity  supply  should  not  be  confined  by 
municipal  frontiers — a  happy  expression  of  which 
more  will  be  heard  in  years  to  come.  An  essential 
feature  of  the  Lancashire  and  Cheshire  scheme  is 
that  a  working  arrangement  should  be  made  be- 
tween the  proposed  Municipal  Board  of  Manage- 
ment and  the  Lancashire  Electric  Power  Co.  Con- 
sidering the  unfortunate  antagonism  which  has 
existed  in  the  past  between  municipalities  and  power 
companies,  it  is  gratifying  to  note  that  Dr.  Parshall 
indicated  the  willingness  of  his  company  to  make 
such  an  arrangement.  The  conference  of  125  dele- 
gates, representing  42  undertakings,  showed  remark- 
able unanimity  in  support  of  the  report  under  con- 
sideration, and  it  is  of  good  augury  for  the  future 
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that  no  dissentient  voice  was  heard,  and  that  there 
was  no  adverse  criticism.  The  Board  of  Trade  has 
now  requested  the  Interconnection  Committee  to 
proceed  to  elaborate  its  scheme,  and  to  bring  for- 
ward detailed  proposals  for  its  approval. 

There  can  be  no  doubt  that  the  Lancashire  Com- 
mittee will  follow  up  energetically  by  preparing  a 
scheme  based  on  voluntary  co-operation,  with  a 
view  to  a  portion  of  it  being  at  work  next  winter, 
as  it  is  notorious  that  coal  difficulties,  shortage  of 
plant,  &c,  demand  prompt  measures  in  the  national 
interest.  The  work  of  the  Committee  and  of  those 
whom  it  calls  into  its  counsels  will  be  followed 
sympathetically  and  with  keen  interest  throughout 
the  country. 

In  connection  with  this  matter,  it  is  pertinent  to 
call  attention  to  the  fact  that  the  report  of  the  Board 
of  Trade  Commitee  on  the  Electrical  Industry  after 
the  War  has  not  yet  been  published.  We  suggest 
that  it  might  be  of  great  use  to  the  framers  of  the 
Lancashire  and  other  linking-up  schemes,  at  this 
stage,  and  we  should  welcome  an  announcement 
that  it  will  shortly  be  available.  We  believe  that 
the  Committee's  proceedings  reached  the  con- 
cluding stage  last  week.  In  the  meantime,  it 
is  valuable  to  note  that  the  Board  of  Trade  ap- 
pears to  be  willing  to  consider  favourably  the  pro- 
motion of  any  linking-up  and  development  scheme 
which  is  prepared  by  the  supply  authorities,  who 
alone  can  have  full  knowledge  of  the  local  condi- 
tions to  be  catered  for.  In  conclusion,  particular 
note,  should  be  taken  of  the  stress  laid  by  several 
speakers  on  the  excellent  feature  in  the  scheme  that 
local  autonomy  would  continue  in  regard  to  the 
supply  of  electricity.  This  is  a  statesmanlike  fea- 
ture which  bids  fair  to  secure  the  goodwill  of  the 
permanent  officials  of  the  authorities  concerned,  and 
we  commend  it  to  others  who  have  similar  projects 
in  preparation. 


PROBLEMS     OF     INDUSTRY. 


We  have  received  a  reprint  of  the  views  on 
"Industrial  Problems  After  the  War"  expressed 
in  a  contemporary  by  Mr.  W.  L.  Hichens. 
the  chairman  of  Messrs.  Cammell,  Laird  and 
Co.,  Ltd.  The  opinions  of  Mr.  Hichens,  being 
those  of  a  leader  of  industry,  are  well  worthy  of 
study,  and  they  are  the  more  so  because  of  their 
timeliness.  Of  course,  it  is  impossible  for  anybody 
to  traverse  such  ground  without  saying  some  things 
that  are  already  familiar  to  those  who  have  made 
a  close  study  of  such  matters  during,  say,  the  past 
two  years.  Recognising  that  things  industrial  can 
never  be  the  same  after  the  war  as  they  were  before, 
the,  writer  holds  that  we  shall  only  be  able  to  avail 
ourselves  of  the  opportunities  for  good  that  the 
new  situation  will  present,  and  to  steer  amidst  the 
difficult  rocks  that  are  bound  to  emerge,  if  all  parties 
are  imbued  with  the  will  to  bring  about  a  fair  settle- 
ment of  dangerous  differences.  He  finds  that  the 
war  has  worked  the  miracle  of  producing  that  will, 
leaders  of  Labour  and  of  Employers  having  now  a 
firm  determination  to  face  and  overcome  the  diffi- 
culties. He  welcomes  the  important  signs  that 
public  opinion,  too,  is  not  likely  to  allow  matters  to 
"drift."  Indeed,  in  the  interest  that  the  Press  and 
the  public  have  been  induced — shall  we  say  com- 
pelled ? — to  take  in  the  matter,  there  lies  the  chief 
hope  that  a  solution  will  be  found.  It  is  admitted 
that  there  are  enormous  difficulties,  and  that  the 
road  "  must  wind  up  hill  all  the  way,  even  to  the 
very  end,  for  the  ever-changing  values  are  of  such 
infinite  complexity  as  to  render  inevitable,  possibi- 
lities of  friction." 
As  we  have  repeatedly  argued,   so   Mr.   Hichens 


says,  there  must  be  a  removal  of  the  suspicion 
with  which  both  sides  still  regard  each  other.  The 
disposition  of  Labour  to  suspect  Capital  is  seen  in 
the  fear  held  to-day  that  the  latter  will  use  National 
Service  powers  against  the  former,  dragooning 
workers  into  the  condition  of  Prussian  slavery.  On. 
the  other  hand,  employers  are  inclined  to  dwell 
upon  the  weaknesses  that  ill-contented  Labour  has 
exhibited  for  years,  working  adversely  against  the 
best  interests  of  national  industry,  and  to  suspect 
that  those  weaknesses  are  not  repented  of.  Each  side 
will  do  better  than  this  if  it  will  honestly  face  its  own 
shortcomings.  Unless  this  is  done,  we  may  drift 
into  the  state  that  always  befalls  a  house  divided 
against  itself.  What,  then,  is  the  urgent  need  at 
this  juncture?  Mr.  Hichens  describes  it  as  "  states- 
manship in  industry  " — both  sides  taking  a  wider 
view  of  the  problems  of  industry  instead  of  being 
immersed  in  their  own  immediate  concerns.  There 
have  been  many  speeches  to  this  effect,  but 
it  is  doubtful  if  the  disposition  to  develop, 
or  even  to  "  will,"  a  fair  settlement  of  dif- 
ferences is  spreading  through  the  rank  and 
file  on  both  sides  as  rapidly  as  one  could  wish.  We 
have  ourselves  argued  again  and  again  that  the  best 
results  are  likely  to  follow  if  each  side  is  effectively 
organised,  so  that  there  may  be  afforded  proper 
facilities  for  dealing  broadly  with  industrial  ques- 
tions. We  find  Mr.  Hichens  in  agreement  with  us 
on  this  point.  He  instances  the  engineering  indus- 
try as  a  conspicuous  case  of  bad  organisation. 
"  Associations  of  all  sorts  and  kinds  exist  .... 
but  they  appear  to  have  been  scattered  from  a 
pepper  pot,  for  they  have  no  ordered  relation  to 
each  other  or  to  the  industry  as  a  whole."  "  In 
fact,  the  engineering  industry  resembles  a  country 
that  has  not  advanced  beyond  the  tribal  system, 
which  makes  it  an  easy  prey  to  outside  competition 
and  a  source  of  weakness  at  home."  What  he 
desires  to  see  is  one  Employers'  Federation  for  the 
entire  industry,  including  shipbuilding,  to  deal 
with  the  broader  aspects  of  the  Labour  problem  in 
relation  to  the  whole  industry,  separate  committees 
dealing  with  different  branches  thereof.  He 
believes  that  a  Central  Engineering  Council  is 
needed,  which  would  be  composed  of  representatives 
from  the  Employers'  Labour  Federation  and  the 
various  trade  associations  dealin?  with  special 
aspects  of  the  engineering  industry.  This  assuredly 
is  what  many  others  also  have  desired  to  see,  but. 
so  far,  have  been  disappointed.  Mr.  Hichens  views 
the  Federation  of  British  Industries  as  an  organisa- 
tion which  has  great  possibilities,  and  he  admires 
the  foresight  of  those  who  initiated  the  movement, 
but  he  observes  with  anxiety  and  fear  the  tendencv 
of  this  body  to  confound  its  functions  as  an  inter- 
trade  federation  with  those  of  an  individual  trade 
association,  a  tendency  which  he  considers,  if  it  is 
not  checked,  will  lead  to  disaster.  He  regards  this 
as  the  type  of  organisation  that  is  needed  on  the 
employers'  side,  and  wants  to  see  a  similar  organisa- 
tion established  by  Labour,  with  close  relations 
established  between  them  both.  They  would  be 
able  to  hold  regular  meetings  to  discuss  all  ques- 
tions of  trade  policy-,  and  learn  to  understand  each 
other's  point  of  view,  without  waiting  for  disputes 
to  arise  for  settlement.  In  this  way  there  might  be 
formulated  a  joint  programme  of  industrial  reform 
based  on  a  practical  experience  that  is  denied  as  a 
rule  to  politicians — a  constructive  policy  to  which 
both  sides  can  subscribe.  The  suggestion  that 
Trade  Union  representatives  should  sit  on  boards 
of  directors  is  not  favoured,  as  such  an  arrangement 
is  only  likely  to  be  satisfactory  if  those  representa- 
tives are  elected  because  of  some  special  business 
qualification.  It  will  be  observed  that  so  far  Mr. 
Hichens  does  not  mention  the  State.  Later,  he 
shows  that,  in  his  opinion,  the  State  must  hold  a 
"  watching  brief,"  and  be  prepared  to  settle  such 
differences  as  Labour  and  Capital  cannot  adjust  for 
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themselves.  Its  real  function  is  to  maintain  the 
true  balance  between  conflicting  interests — and  in 
the  best  of  all  possible  worlds  there  will  be  conflict, 
our  efforts  being  designed  to  keep  it  down  to  the 
minimum — not  to  follow  slavishly  the  dictates  of  the 
majority. 

Our  readers  will  have  observed  that  we  have  been 
-writing  along  the  foregoing  lines  for  some  time 
past.  When  a  man  in  Mr.  Hichens's  position  con- 
tinues to  appeal  for  the  establishment  of  organisa- 
tions suitable  for  dealing  with  the  situation  which 
will  present  itself  immediately  the  end  of  the  war 
is  in  sight,  we  are  inclined  to  be  impatient  for 
the  negotiations  and  conferences  and  efforts  to  that 
end  to  have  a  satisfactory  issue.  Good  work  has  un- 
doubtedly been  done,  but  apparently  the  efforts  are 
more  or  less  scattered  and  incomplete.  Are  we  not 
still  needing  something  in  the  wav  of  concentration 
or  co-ordination  of  our  efforts  at  organisation  ?  Mr. 
Hodge,  the  Labour  Minister,  has  delivered  speeches 
suggesting  that  his  Department  is  finding  an  im- 
proved atmosphere  which  augurs  well  for  the 
future;  there  have  been  meetings  in  London,  and 
meetings  in  Manchester,  with  an  amalgamation  of 
some  existing  organisations.  Everything  seems  to 
point  to  some  real  progress  being  made,  but  the 
strong  combined  national  organisation  has  appar- 
ently yet  to  emerge.  Without  suggesting  that  the 
slight  falling  back  of  the  enemy  in  France,  our  suc- 
cesses at  Kut,  and  the  desperation  of  the  enemy 
under  the  seas,  mean  that  the  war  is  near  its  con- 
clusion, we  may  be  allowed  to-  express  the  opinion 
tjiat  the  sooner  our  house  is  in  organised  order  in 
readiness  for  facing  industrial  problems  the  better 
it  will  be  for  all. 


HIGH-PRESSURE     CABLE     JOINTS. 


The  Committee  on  Engineering 
Soientlfic        of   the    General  Committee  on  Re- 

Iaformation.  search  of  the  American  Association 
for  the  Advancement  of  Science  has 
issued  an  appeal  to  the  industrial  research  labora- 
tories of  the  United  States,  pointing  out  that  in  the 
course  of  their  work  many  data  of  great  scientific 
interest  must  have  been  arrived  at,  which  for  a 
time,  being  the  exclusive  property  of  the  firms  con- 
cerned, were  of  commercial  value  to  their  owners. 
Often,  however,  owing  to  further  progress,  such 
data  cease  to  be  valuable  to  the  holders,  and  are  in 
danger  of  being  lost  to  the  world,  and  the  Commit- 
tee urges  the  industries  to  enrich  scientific  literature 
with  such  facts  and  data,  remarking  that  some  in- 
dustries have  incurred  the  reproach  of  absorbing  an 
immense  amount  of  useful  information  from  scien- 
tific literature  without  giving  any  return  in  kind,  a 
reproach  which  could  be  removed  if  they  would 
from  time  to  time  make  public  scientific  information 
■which  has  ceased  to  be  of  commercial  value. 

There  is  undoubtedly  a  great  deal  of  truth  in  the 
Committee's  contention,  and  we  cordially  commend 
its  suggestion  to  the  notice  of  our  own  manufac- 
turing firms,  many  of  whom  have  accumulated  a 
mass  of  information  for  which  they  no  longer  have 
any  use,  but  which  is  as  yet  unknown  to  the  world. 
By  so  doing,  they  would  benefit  our  industries  in 
general,  and  in  many  cases  prevent  the  useless  ex- 
penditure of  time  and  money  on  researches  which 
have  been  anticipated  by  themselves.  In  these 
anxious  times  we  cannot  afford  waste  in  any  com- 
partment of  our  national  life;  the  spirit  of  co-opera- 
tion is  in  the  air,  and  one  of  the  functions  of  the 
great  trade  associations  which  are  springing  up 
ought  to  be  to  collect  scientific  information  from 
their  members  and  to  distribute  it.  The  British 
Association  might  with  advantage  follow  the  ex- 
ample of  its  American  counterpart  in  this  matter,  as 
well  as  the  engineering  and  other  scientific  institu- 
tions. We  must  all  pull  together  to  secure  indus- 
trial triumph. 


It  is  long  ago  that  the  stage  was  arrived  at  when  cable 
joints  (especially  h.t.  and  e.h.t.)  had  to  be  made  prop  rlj 
to  ensure  them  not  coming  adrift  and  causing  serious 
trouble;  but  although  this  is  so,  it  is  only  quite  recently 
that  we  are  informed  of  a  serious  breakdown  on  a  German 
h.t.  cable. 

Of  course,  the  cause  of  this  recent  trouble  is  attributable 
to  shoddy  work,  obviously  done  with  a  view  to  cheapness. 

We  are  all  apt  to  rush  jobs,  therefore  British  engineers 
should  make  a  special  note  of  this  breakdown,  with  a  view 
to  keeping  their  reputation  up. 

Unforeseen  accidents  sometimes  do  present  themselves, 
and  in  this  respect  it  has  been  known  for  cables  to  give 
trouble  due  to  the  solder  not  haviug  taken  properly  (the 
mixture  not  being  correct),  the  sweated  joints,  of  course, 
i-oniing  adrift. 

The  shifting  of  the  ground  is  sometimes  the  cause  of 
joints  coming  adrift,  as  well  as  being  the  cause  of 
buckling ;  and  in  order  to  overcome  these  difficulties, 
which  invariably  cause  very  serious  trouble  and  expense, 
those  concerned  should  see  that  the  joints  are  made  in  such 
a  manner  that  they  will  stand  up  against  every  difficulty. 
It  can  be  done;  and  the  following  comments  may  prove 
useful. 

In  the  first  place,  the  jointing  of  the  copper  conductors 
must  be  considered.  Assuming  that  the  joint  is  "  three- 
core  straight  through,"  the  usual  method  is  to  sweat  the 
two  ends  of  the  conductor  into  a  copper  sleeve  or  ferrule. 
There  is  only  one  advantage  in  this  method  of  making  the 
joint,  and  that  is  simplicity  and  cheapness. 

In  order  to  make  a  thoroughly  good  job,  the  best  method 
for  conductors  up  to,  say,  7/ Us,  is  to  make  a  "married  " 
joint. 

Now  there  are  two  kinds  of  "  married  "  joints — viz.,  the 
real  married  joint,  in  which  the  strands  of  both  cables 
are  opeued  out,  interleaved  one  with  the  other,  one  set  of 
strands  twisted  "  right  hand,"  the  other  set  twisted  "  left 
hand,"  and  then  the  complete  joint  sweated  together.  It 
will  readily  be  seen  that  a  joint  made  after  this  fashion  is 
not  likely  to  come  adrift.  The  other  kind  of  so-called 
married  joint  is  where  one  cable  is  merely  twisted  on 
to  the  other  ;  but  this  is  not  recommended. 

Where  a  small  section  "  tee  "  or  "  branch  "  connection  is 
taken  off  a  large  "  main  "  cable,  the  strands  of  the  "  tee  " 
cable  should  be  divided  equally,  then  one-half  twisted 
around  the  "  main "  cable  right  hand,  the  other  half 
twisted  around  left  hand,  then  the  complete  joint  sweated 
together. 

It  must  be  noted  that  the  above  comments  are  only  for 
small  cables. 

For  large  cables,  sometimes  a  "  scarfed  "  joint,  and  some- 
times a  "butt"  joint  is  adopted,  the  ends  of  the  cables 
being  sweated  into  a  brass  or  copper  sleeve.  This  kind  of 
joint  is  not  recommended. 

In  better-class  work  the  "telescope"  joint  is  preferable, 
and,  if  well  made,  is  not  likely  to  give  trouble  under 
ordinary  working  conditions.  This  type  of  joint  must  not 
be  confused  with  the  "  married  "  joint,  and  the  following  is 
the  method  of  making  it : — 

1.  The  two  ends  of  the  cables  to  be  jointed  are  made  to 
overlap  1  in.,  to,  say,  3  in.,  according  to  the  size  of  tin 
strand. 

2.  On  one  of  the  cables  cut  a  portion  oil'  the  centre  wire 
(the  length  depending  upon  the  size  of  the  strand),  and  the 
wires  of  each  succeeding  layer  must  be  cut  so  that  tliev  are 
longer  than  the  next  layer  beneath  them. 

3.  On  the  other  cable  the  corresponding  wires  are  cut 
in  the  opposite  manner,  that  is,  the  centre  wire  is  long,  and 
each  succeeding  layer  is  short,  so  that  when  the  two  sets  of 
strands  are  brought  together  they  resemble  a  "  plug-and- 
sacket "  joint. 

4.  Bind  the  joint  with  is  or  20  8.W.G.  tinned  copper 
binding-wire,  then  solder  the  joint  thoroughly. 

Iu  dealing  with  this  most  important  subject,  it  must  not 
be  overlooked   that  we  are  faced  with  a   mechanical  ditti- 
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culty  which  has  to  be  overcome.  Certainly  we  all  kuow 
that  the  soldering  iron  and  the  blow  lamp  are  the  jointer's 
main  articles  for  making  a  cable  joint,  ami  we  all  recognise 
a  good  jointer  as  an  asset.  Now.  supposing  the  job  were 
given  to  a  purely  mechanical  man  with  instructions  that 
the  joint  had  to  be  made  so  that  it  would  not  come 
adrift,  you  can  depend  upon  it  he  would  see  that  it  was 
elaraped  by  some  means  or  other. 

Purely  electrically  trained  men  are  apt  to  forget  (perhaps 
in  many  cases  do  not  kuow)  that  mechanical  engineering 
plays  a  very  important  part  in  electrical  engineering  :  and 
with  regard  to  the  question  under  consideration,  the  writer's 
opinion  is  that  the  only  sure  method  of  making  a  good 
joint  with  medium  and  large  size  cables  is  by  adopting  a 
combined  telescope  and  clamping  joint. 

The  copper  fitting  for  clamping  the  joint  is  composed 
of  two  halves,  top  and  bottom  (both  alike)  ;  the  hole 
for  the  cable  is  drilled  to  the  diameter  of  the  strand  with 
a  tliin  distance  piece  placed  between  the  two  halves,  so 
that  when  the  distance  piece  is  removed  the  hole  is  slightly 
eccentric.  The  two  halves  are  screwed  together  tightly  on 
to  the  two  ends  of  the  strands,  so  that  a  good  grip  is  ensured. 
The  joint  is  then  sweated.     By  sweated,  I  mean  a  thoroughly 


Fig    1, — Armour  Grip  for  Cablb. 

good  job,  not  a  few  pieces  of  solder  dropped  on,  whreh  is 
sometimes  the 

It  will  at  once  be  realised  that  this  combined  joint  makes 
a  thoroughly  efficient  mechanical  and  electrical  job,  and 
one  in  which  the  possibility  of  its  coming  adrift  is  very 
remote. 

Fittings  should  !«_•  bo  designed  that  all  sharp  corners  are 
avoided. 

I  think  a  comment  here  regarding  cables  where  there 
may  be  a  likelihood  of  apull  will  be  useful,  and  that 
is,  do  not  rely  upon  soldered  joints,  and  do  not  make 
"twisted  "  joints  unless  it  is  absolutely  necessary. 

There  are  other  parts  of  the  joint  which  have  to  be 
taken  into  consideration  ;  and  in  discussing  this  subject, 
the  only  joint  which  will  be  dealt  with  is  "  a  straight- 
through  h.t.  three-core."  the  cable  being  piper  insulated. 
lead  covered,  and  wire  or  tope  armoured. 

A  difficulty  which  present*  itself  when  there  is  a  pull  on 
the  cable  is  that  the  three  joints  are  pulled  together  and 
short-circuited.  In  order  to  overcome  this  difficulty,  the 
safest  plan  is  to  stagger  the  joints,  tope  them  up. 
and  insert  spreaders  or  separators,  which  should  be  made 
of  either  ebonite  or  porcelain.  Some  engineers  merely 
stagger  the  joints  :  some  do  not  stagger  them,  but  merely 
tope  them  np  ;  some  merely  insert  spreaders. 

The  usual  design  of  spreader  is  made  merely  to  prevent 
the  joints  touching  one  another.  This  gets  over  the  trouble 
of  short-circuiting  the  poles  or  phases  when  there  is  a 
pull  on  the  cable  ;  but  when  telescoping  or  buckling  of 
the   joint    takes   place,   then    the   spreader  should    be   so 


designed  as  to  prevent  the  joint--  from  pushing  outwards  on 
to  the  cast-iron  Ikxx  or  lead  sleeve. 

It  stems  to  be  the  general  practice  nowadays  to  reduce 
the  size  of  the  joint  box  to  the  very  minimum,  in  order  to 
save  cast-iron  and  compound.  This  is  all  right  up  to  a  ' 
certain  point,  but  the  line  must  be  drawn.  On  an  expen- 
sive cable  scheme  the  customer  expects  a  box  which,  above 
everything  else,  will  be  reliable,  and  in  order  to  make  it 
reliable  it  must  be  large  enough  to  accommodate  the  joint 
properly.  There  is  still  a  lot  of  room  in  the  earth  to  take 
joint  boxes. 

The  joints  should  be  staggered  and  placed  a  suitable  dis- 
tance from  one  another,  according  to  the  voltage,  tighily 
taped  with  suitable  (well  compounded)  tope  to  one  and 
a-half  times  the  thickness  of  the  insulation  on  the  cable. 
spreaders  inserted,  and  then  the  whole  of  the  joint  enclosed 
in  a  lead  sleeve  of  suitable  size  plumbed  on  to  the  end  of 
the  cable,  then  filled  with  compound,  which  must  1* 
suitable  for  the  voltage  at  which  the  cable  is  working.  The 
pouring  holes  in  the  lead  sleeve  can  then  be  soldered  up. 
after  all  air  has  been  extracted. 

As  there  is  very  little,  if  any.  mechanical  strain  token  up 
on  the  lead  sheathing  (when  the  cable  is  armoured),  it  need 
only  be  electrically  bonded  to  the  cast-iron  box  by  means  of 
a  thin  strip  of  copper  tape,  soldered  to  the  lead  sheathing 
and  screwed  to  the  box. 

We  now  come  to  1  the  armouring.  Sometimes  single  or 
double  wires  are  employed,  sometimes  tape.  Whichever 
is  employed,  it  must  be  anchored  to  the  box  in  a  thoroughly 
mechanical  manner,  so  that,  whatever  strain  the  cable  is 
subjected  to.  the  armouring  will  not  leave  the  box.  Of 
course,  it  cannot  be  expected  that  these  conditions  can  be 
fulfilled  without  cost,  and  the  writer  suggests  an  armour 
grip  designed  somewhat  as  shown  in  the  diagrams,  fig.  1. 

As  will,  be  seen,  a  very  strong  barrel  extension  or  grip  it 
cast  on  to  the  end  of  the  box  :  a  is  the  armouring  on  the 
cable  ;  b  is  the  inner  clamp,  made  of  malleable  iron  (in  two 
halves)  ;  C  is  the  outer  clamp,  made  of  malleable  iron  (iu 
two  halves). 

The  method  of  securing  the  armouring  is  as  follows  : — 

1.  Lay  the  armouring  over  the  grip. 

2.  Clamp  the  armouring  between'  the  inner  clamps. 

3.  Bend  the  armouring  over  the  inner  clamps. 

4.  Clamp  the  armouring  between  the  outer  clamps. 
Although  this  method  is  a   little  more   expensive  and 

takes  up  more  time  than  the  usual  methods  employed,  ir 
will  l)e  found  to  have  the  desired  effect. 

Wire  armouring  is  more  easily  manipulated  than  tape 
armouring,  but  with  a  strong  hand,  a  willing  heart,  and  a 
little  patience  a  good  job  can  be  made  with  tope  armouring. 

There  is  a  very  important  point  which  is  often,  if  not 
always,  overlooked,  and  that  is  the  settling  down  of  the 
armouring  after  it  has  been  gripped  for  the  first  time. 
Although  it  may  be  that  it  is  impossible  to  tighten  the 
bolts  and  nuts  even  a  fraction  of  a  degree,  it  will  be  found 
that  after  a  few  hours  the  armouring  will  have  settled 
down,  and  it  will  be  possibU  to  give  the  nuts  a  final 
tightening  up. 


PROSPECTS  OF  THE  FRENCH  ELECTRICAL 
INDUSTRY. 


There  have  been,  and  probably  still  exist,  many  misconcep- 
tions concerning  the  development  of  the  French  electrical 
industry  prior  to  the  war.  The  excellence  and  variety  of  ite 
products,  its  power  of  production,  and  its  role  in  domestic 
and  foreign  markets — all  have  been  under-estimated.  Con- 
trary to  a  widely-spread,  but  quite  mistaken,  opinion,  Frenek 
electrical  manufacturers  are  capable  of  supplying  a  larje 
foreign  demand,  over  and  above  the  domestic  requirement 
of  the  country.  A  particularly  significant  fact,  but  one  which 
has  received  little  recognition  in  this  country,  is  that  Frenek 
imports  from  Germany  decreased  regularly  for  years  before 
the  war,  and  were  much  lower  than  imports  from  the  same 
source  by  most  other  countries  of  importance.  Even  before 
the  war  France  exported  more  than  she  imported  in  five  oot 
of  ten  divisions  into  which  French  statistics  divide  electrical 
material,  and  there  can  be  no  doubt  that  the  balance  of 
export  will  be  yet  greater  in  future.  In  order,  however,  that 
development  may  be  as  rapid  and  as  extensive  as  possibk. 
co-operation    between    manufacturers    and    other    interested 
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parties  must  be  adopted  wherever  practicable.  "  Voluntary 
union,"  says  M.  R.  Legonez  in  the  Revue  Generate  d'Elcc- 
tricite,  "  is  the  best  adaptation  to  our  national  character,  of 
the  centralisation  and  co-ordination  of  individual  effort,  which 
have  been  one  of  the  principal  causes  of  the  rapid  industrial 
development  of  America  and  Germany." 

The  capital  engaged  in  the  French  electrical  industry  was 
about  £64,000,000  in  1911,  and  has  since  increased  to 
£100,000,000  or  so  at  the  present  day.  Thanks  to  the  "  most 
favoured  nations  "  clause  inserted  in  the  Treaty  of  Frank- 
fort, German  manufacturers  were  able  to  benefit  by  tariffs 
so  low  that  it  often  cost  less  to  import  a  finished  machine 
than  the  materials  entering  into  its  composition.  Yet,  in 
spite  of  this  extraordinary  handicap,  French  manufacturers 
succeeded  in  reducing  the  imports  of  German  electrical  mate- 
rial, notwithstanding  the  increased  demand  occasioned  by 
central-station  development  and  the  ever-extending  industrial 
applications  of  electricity.  In  1910,  France  stood  tenth  in  the 
list  of  importers  of  German  electrical  material.  In  1912, 
France  occupied  the  twelfth  place,  but  still  imported  more 
than  Switzerland;  but  in  1913  (the  last  normal  year  before 
the  war),  France  imported  less  than  £500,000  worth  {i.e.,  3.02 
per  cent,  of  the  total  exports)  of  German  electrical  material, 
as  against  £615,000  worth  (3.74  per  cent.)  imported  by  Swit- 
zerland, and  £1,800,000  worth  (11  per  cent.)  imported  by 
Great  Britain  and  the  Dominions.  The  great  and  growing 
strength  of  the  French  electrical  industry  before  the  war  is  a 
certain  augury  of  its  success  in  the  coming  economic  struggle. 

As  regards  trade  with  all  countries,  the  total  French  im- 
ports of  electrical  material  in  the  last  complete  year  of  peace 
were  practically  equal  to  the  exports  of  similar  materials. 
There  was  an  excess  of  exports  in  the  five  classes  :  Wires  and 
insulated  cables,  electrical  carbon,  accumulators,  glass  insu- 
lators, and  arc  lamps.  On  the  other  hand,  there  was  an 
excess  of  imports  in  the  five  classes  :  Machines  and  trans- 
formers, electrical  apparatus,  incandescent  lamps,  scientific 
and  measuring  apparatus,  and  electrochemical  porcelain.  In 
the  case  of  wires  and  insulated  cable,  the  excess  of  exports 
over  imports  amounts  to  about  £80,000  per  annum.  The  cost 
of  labour  has  little  influence  on  the  cost  of  the  finished  pro- 
duct, and  the  cost  ef  copper,  lead,  and  rubber  is  practically 
the  same  in  every  country,  so  that  French  success  in  this 
direction  depends  entirely  on  quality.  There  are  several 
works  in  the  country  equipped  with  modern  plant  and 
capable  of  developing  production  and  export.  The  electrical 
carbon  industry  is  very  prosperous  in  France,  and  covers  the 
manufacture  of  furnace  electrodes,  arc  lamp  carbons,  dynamo 
brushes,  and  carbon  products  for  use  in  telephony.  Inter- 
national dealings  in  accumulators  are  hindered  by  the  fact 
that  this  apparatus  is  very  heavy  for  its  value,  and  is,  more- 
over, relatively  fragile. 

The  manufacture  of  glass  insulators,  now  used  so  exten- 
sively in  telegraphy,  is  essentially  a  French  industry,  and 
the  value  of  exports  (in  normal  times)  is  growing  rapidly. 
French  arc  lamps  have  established  a.  very  high  reputation  on 
foreign  markets,  but,  unfortunately  for  their  manufacturers, 
this  system  of  lighting  is  daily  losing  ground.  Further  ad- 
vances in  design  and  construction  may,  however,  restore  arc 
lamps  to  their  former  position.  At  the  worst,  there  will 
hardly  be  more  than  a  falling  off  in  the  rate  of  increase  of 
their  application. 

Machines  and  transformers  constitute  the  most  important 
class  of  French  electrical  imports.  The  excess  of  imports  over 
exports  amounted  to  about  £200,000  per  annum  before  the 
war  (principally  from  Switzerland  and  Germany).  In  respect 
of  traction  material  France  is  self-sufficient ;  indeed,  the 
superiority  of  French  equipment  was  established  by  the 
single-phase  loco  trials  held  by  the  Cie.  des  chemins  de  fer 
du  Midi.  The  best  manufacturers  of  France,  Germany,  and 
Switzerland  were  all  represented,  but  only  the  French  locos 
passed  the  very  severe  tests  imposed.  After  the  war,  manu- 
facture of  electrical  machinery,  and,  indeed,  every  mechanical 
industry,  will  benefit  from  the  modern  equipment  which  has 
been  installed  on  so  extensive  a  scale  for  the  production  of 
munitions.  War  work  has  brought  home  to  everyone  the 
advantages  of  repetition  manufacture  and  standardised  types. 
Finally,  a  victorious  peace  will  permit  tariffs  to  be  reformed. 
There  is  every  reason  to  anticipate  greatly  increased  and  more 
economical  production  of  electrical  machinery  in  France,  fol- 
lowed by  more  numerous  and  advantageous  exports.  Rapid 
progress  has  been  accomplished  in  respect  of  electrical 
apparatus.  In  1910  exports  had  less  than  50  per  cent. 
of  the  value  of  imports,  but  in  1913  the  ratio  had 
increased  to  82  per  cent.,  and  will  doubtless  increase 
yet  further.  By  force  of  necessity  the  manufacture  of 
incandescent  lamps,  including  sockets,  caps,  and  bulbs, 
has  been  brought  to  a  high  state  of  development  since  the 
beginning  of  the  war,  and  France  will  not  again  become 
dependent  on  foreign  supplies  of  essentials  in  this  branch  of 
industry.  French  scientific  and  measuring  instruments  are 
second  to  none  in  design,  workmanship,  and  accuracy,  and 
it  is  simply  a  question  of  increasing  production,  and  lowering 
prices  by  specialisation  of  works  and  standardisation  of  types. 
Similarly,  the  only  reason  why  5,000  quintals  per  annum  of 
electrotechnical  porcelain  was  purchased  from  Germany  be- 
fore the  war  was  the  inadequate  production  of  French  works. 
This  deficiency  has  been  made  good,  works  being  greatly  ex- 
tended and  equipped  with  the  latest  machinery  and  extra- 
high-tension  testing  apparatus,  so  that  a  large  balance  of 
export  is  certain  to  be  established. 


The  French  electrical  industry  accomplished  tar  more  than 
is  generally  realised  in  meeting  foreign  competition  prior  to 
the  war,  and  it  can  look  with  confidence  to  a  period  of  great 
development  and  prosperity  in  the  immediate  future. 


TRAIN     CONTROL     ON     THE    GREAT     INDIAN 
PENINSULA     RAILWAY. 


In  the  Railway  Gazette,  Major  Hepper  gives  some  particulars 
of  the  system  of  train  control  used  on  the  Great  Indian 
I'eninsula  Railway,  where  it  was  first  introduced  in  its  pre- 
sent form  in  1913.  The  main  line  between  Igatpuri  and 
Manmad  was  being  relaid  with  the  100-lb.  rail  which  necessi- 
tated the  working  of  the  traffic  temporarily  over  sections  of 
single  line.  It  was  realised  that  without  the  special  advan- 
tages afforded  by  some  system  of  control  it  would  not  be 
possible  to  cope  with  the  heavy  traffic  on  that  part  of  the 
line  and  at  the  same  time  give  the  engineering  department 
possession  of  the  tracks  for  relaying.  A  form  of  control  was 
therefore  put  into  operation  wherein  were  employed  the 
magneto  telephones,  in  groups  of  stations,  then  in  use  on  this 
section  of  the  Great  Indian  Peninsula  system. 

The  experience  gained  on  that  occasion  was  so  convincing 
as  to  the  benefits  to  be  derived  from  train  control  that  the 
system  of  moving  trains  on  orders  from  a  central  office  was 
extended  to  other  sections  of  the  railway,  and  there  are  now 
259  route  miles  of  single-tracked,  248  route  miles  of  double- 
tracked  line,  and  21  route  miles  of  four-tracked  line  worked 
under  train  control  by  the  magneto  telephones. 

The  system  of  control  by  magneto  telephones  was,  however, 
found  to  be  subject  to  a  strict  limitation  in  regard  to-  the 
number  of  stations  that  could  be  controlled.  The  selector 
telephone  system  of  the  Western  Electric  Co.  has,  therefore, 
been  adopted,  and  is  gradually  being  introduced.  In  this  a 
200-lb.  return  copper  wire  is  used,  and  any  station  can1  be 
called  up  independently  of  the  other  stations. 

The  Western  Electric  system  is  already  in  use  on  the  sec- 
tion between  Bhusawal  arid  Nandgaon,  15 J  miles  north  of 
Manmad,  a  distance  of  98  miles,  on  which  there  are  31  con- 
nections and  58  trains  a  day,  and  its  extension  to  Igatpuri 
has  been  provided  for.  Every  officer  in  any  way  connected 
with  the  working  of  the  trains  is  on  the  control. 

As  funds  are  available  for  the  provision  of  selector  instru- 
ments and  copper  wires  it  is  proposed  to  concentrate  the 
work,  as  at  Manmad,  in  central  offices. 

Each  control  headquarters  has  a  chief  controller,  two  deputy 
controllers,  three  assistant  controllers — one  for  each  eight 
hours — and  three  recorders — one  for  each  eight  hours.  In  front 
of  the  assistant  controller  there  is  a  diagram  showing  the 
siding  accommodation  at  each  station.  On  a  table  at  the  side 
is  the  train-register  kept  by  the  recorder  and  a  tray  of  plugs 
for  insertion  in  holes  in  the  diagram  to  show  the  positions 
of  trains.  The  controller  has  also  a  graphic  chart  upon  which 
the  working  is  shown,  from  which  it  can  be  at  once  seen 
how  the  section  has  been  worked,  and  whether  the  best  use 
has  been  made  of  the  facilities  available  for  passing  traffic. 

In  front  of  the  controller  is  a  ringing  key  case,  provided 
with  one  key  for  each  point  with  which  he  wishes  to  commu- 
nicate, each  key  being  clearly  labelled  to  indicate  the  name, 
of  the  station  it  applies  to.  Inside  the  case  i6  the  selector, 
composed  of  a  clockwork  mechanism  controlled  by  a  silent 
governor,  which,  by  means  of  a  toothed  wheel,  makes  and 
breaks  an  electrical  contact.  The  number  of  teeth  and, 
therefore,  of  electrical  impulses,  varies  for  each  point  of  call. 

There  is  a  corresponding  toothed  wheel  in  the  instrument 
at  each  station,  and  when  any  key  is  operated  all  the  wheels 
on  that  line  are  stepped  forward  in  unison.  The  toothed 
wheel  is  operated  by  a  stepping  pawl  operated  by  an  electro- 
magnet, the  armature  of  which  keeps  step  with  the  impulses 
sent  out  by  the  key.  A  second  electro-magnet,  arranged  to 
act  sluggishly,  controls  a  retaining  pawl  which  prevents  the 
toothed  wheel  from  flying  back  between  the  impulses.  The 
magnet  is  energised  immediately  the  key  is  operated,  and 
remains  energised  until  the  station  has  been  called,  when  it 
allows  the  selector  to  return  to  its  normal  position.  The 
toothed  wheel  carries  control  arms,  spaced  at  different  posi- 
tions to  correspond  with  the  number  of  impulses,  which  are 
closed  in  sequence  as  the  selectors  step  round.  The  contact 
at  the  intervening  stations  is,  however,  so  short  that  the 
trembling  bell  joined  up  by  the  contact  has  not  time  to 
operate.  When  the  wheel  reaches  the  limit  set,  the  con- 
tact is  closed,  the  bell  at  that  station  is  rung,  and  this  is 
indicated  in  the  controller's  office,  as  the  interrupted  current 
of  the  ringing  bell  will  affect  the  controller's  receiver  and  he 
can  hear  distinctly  that  the  bell  is  actually  ringing. 

Should  a  station  wish  to  speak  to  the  controller,  all  that  is 
necessary  is  for  the  speaker  to  lift  the  receiver  from  the  hook 
and  speak  into  the  transmitter,  as  the  telephone  sets  are  all 
normally  in  bridge  across  the  pair  of  telephone  wires.  In 
case  the  controller  is  not  listening  on  the  line,  a  generator  is 
fitted  at  stations,  and  a  magneto  bell  in  the  controller's  office. 
whereby   the  controller  may  be  called. 

The  telephones  at  the  stations  are  of  special  construction 
in  order  to  provide  the  high-impedance  bridge  necessary  when 
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so  many  stations  may  be  simultaneously  listening  across  one 
pair  of' lines.  They  are  fitted  with  high-efficiency  induction 
coils  and  high-impedance  receivers.  The  instrument  is,  more- 
over, provided  with  a  key  by  means  of  which,  when  in  one 
position,  the  circuit  is  arranged  to  give  the  greatest  speaking 
efficiency,  and  when  in  the  other  position  the  greatest  re- 
ceiving efficiency. 

A  battery  of  dry  cells  giving  260  volts  operates  the  selectors. 
In  order  to  avoid  sparking  at  the  key  contacts  the  battery 
is  connected  to  line  by  means  of  a  telegraph  relay.  The  keys 
are  in  a  local  circuit,  including  the  relay  coils,  and  a  small 
battery;  condensers  are  used  to  bridge  the  contacts  to  reduce 
the  sparking,  and  retardation  coils  are  inserted  to  prevent 
the  sudden  rush  of  current  which  would  result  from  connect- 
ing the  large  battery  to  line,  and  which  would  cause  un- 
pleasant noises  in  the  controller's  telephone. 


CORRESPONDENCE. 


Tetters  received  by  us  after  5  p.m.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  shmddforward  their  communi- 
tations  at  the  earliest  possible  moment.  No  letter  caA  be  published 
unless  we  luire  tlie  writer's  name  and  address  in  our  possession. 


Small  Municipal  Electricity  Undertakings  and 
War-time  Losses. 

In  view  of  the  heavy  deficits  shown  by  numerous  small 
municipal  and  urban  council  undertakings  which  are  situated 
outside  industrial  centres,  and  which  rely  largely  for  revenue 
upon  the  sale  of  current  for  lighting  purposes,  I  am  wonder- 
ing what  steps  are  being  taken  by  the  generality  of  these 
undertakings  in  order  to  cope,  or  partly  cope,  with  the 
melancholy  prospect  now  before  them. 

Between  the  Scylla  of  declining  output  and  the  Charybdis 
of  rising  costs  the  small  station  engineer's  lot  is  indeed  any- 
thing but  a  happy  one. 

The  larger  undertakings  are  not  suffering  in  the  same  way 
that  the  smaller  ones  are,  as  these  big  stations  are  sharing  in 
the  great  industrial  boom  which  the  war  has  brought  about, 
and  it  is  no  uncommon  thing  for  some  of  these  larger  sta- 
tions to  increase  their  output  for  power  by  millions  of  units 
per  annum.  This,  to  a  great  extent,  compensates  them  for 
loss  of  revenue  due  to  restricted  lighting,  and,  even  apart 
from  this,  they  are,  in  the  majority  of  instances,  fortunate 
in  having  substantial  reserve  funds  from  which  they  can 
draw  to  meet  any  temporary  deficit. 

The  question  before  a  good  many  small  station  engineers 
to-day  is  :  How  much  of  the  estimated  net  loss  upon  the 
next  12  months'  working  ought  to  be  directly  provided  for 
by  the  consumer,  and  what  proportion  (if  any)  by  a  call  upon 
the   local   rate? 

While,  of  course,  it  is  only  fair  that  the  consumer  in  these 
days  of  abnormal  prices  should  pay  a  fair  price  for  his 
current,  it  is  obvious  that  to  ask  him  to  provide  for  such 
extra  revenue  as  would  completely  cover  the  estimated  loss 
would  in  the  long  run  do  the  undertaking  far  more  harm 
than   good. 

The  consumer  himself  asks — with  a  certain  amount  of  truth, 
I  must  admit — why  should  he  purchase  the  undertaking  and 
present  it  to  the  town? 

The  ordinary  ratepayer,  as  distinct  from  the  electric  light- 
ing consumer,  says  :  Why  should  I  be  called  upon  to  make 
up  losses  upon  a  concern  from  which  I  am  deriving  no 
benefits?  Another  point  which  the  ratepayer  has  in  mind  is 
that  the  great  majority  of  central-station  engineers  lay  it 
down  almost  as  a  law  that  when  profits  do  accrue  from  an 
electrical  undertaking  they  should  be  ear-marked  for  re- 
newals and  reserve  funds,  and  not  given  to  rate  relief.  Prom 
this  he  soon  builds  an  argument  to  the  effect  that  if  he  is 
not  to  benefit  from  electric  lighting  profits  he  ought  not  to 
have  to  make   up  electric  lighting  losses. 

I  am  quite  aware  that  in  building  up  a  reserve  fund  the 
electrical  undertaking  is  providing  for  abnormal  situations 
such  as  he  is  having  to  face  to-day,  but  I  am  also  aware  that 
a  number  of  these  smaller  undertakings  have  never  been  in 
a  position  to  inaugurate  a  reserve  fund,  and  some,  indeed, 
have  been  for  a  good  many  years  a  regular  old  man  of  the 
sea  upon  the  neck  of  "  Sinbad  ratepayer." 

To  me  the  question  in  some  respects  recalls  the  old  problem 
of  the  hen  and  the  egg.  Should  the  consumer  pav  back  to 
the  ratepayer  (where,  in  the  past,  electrical  losses  have  been 
met- by  a  call  upon  the  rates)  the  amount  "owing"  before 
proceeding  to  build  up  a  reserve  fund,  so  that  when  next 
the  undertaking  is  in  difficulties  the  ratepayer  would  again 
be  willing  to  come  to  the  rescue,  or  should  this  very  debate- 
able  debt  be  wiped  off— leaving  the  ratepaver  with  a  more 
or  less  legitimate  grievance? 

I  realise  that  the  arguments  I  have  put  forward,  both  pro 
v  u°n'  are  very  elelucn*ary  ones,  but  we  must  not  forget 
that  both  the  consumer  and  the  ratepayer,  in  a  general  way, 
argue  in  an  elementary  manner ;  therefore,  it  appears  to  me 
that  a^ simple  ruling  on  the  above  points  would  be  preferable 
to  both  parties. 

Ouiz. 

February  08th,    1917. 


Curious    Trouble    with    l.c.iJ  Sheathed   Cables. 

The  trouble  experienced  by  Mr.  G.  W.  Partridge  is  evi- 
dently not  electrolytic  or  chemical,  but  mechanical. 

Without  more  exact  information  it  is  not  possible  to  give 
a  definite  opinion,  but  the  cause  of  the  trouble  is  probably 
due  to  expansion  and  contraction. 

The  temperature  rise  of  the  cables  is  not  stated,  but  if 
worked  with  heavy  loading  would  probably  be  about  SO  deg. 
P.,  and  the  corresponding  lineal  expansion  m  a  cable  100  yd. 
long  would  be  :   Copper  1  in.,  lead  1|  in. 

In  small  cables  this  expansion  would  be  taken  up  in  the 
space  between  the  cables  and  their  ducts;  in  larger  and  more 
rigid  cables  there  is  no  doubt  that  the  expansion  pushes  the 
increment  of  length  into  the  manhole,  and  I  have  known 
movements  to  and  fro  of  as  much  as  -J  in.  on  large  lead- 
covered  cables. 

These  movements  are  quite  sufficient  to  throw  ^a  severe 
mechanical  strain  upon  the  plumbed  joint,  which  is  mechani- 
cally the  weakest  point  of  the  lead  sheathing.  Again,  the 
different  rates  of  expansion  of  copper  and  lead  for  the 
same  temperature  rise  do  not  improve  matters,  and  will 
certainly  cause  further  strains  owing  to  larger  increments  of 
length  of  the  lead  over  those  of  the  copper  and  paper;  in 
fact,  the  whole  problem  of  protecting  cables  from  expansion 
troubles  has  not  received  any  adequate  consideration  so  far 
as  I  know. 

The  trouble  points  to  the  advantage  to  be  derived  from  an 
insulated  pilot  system  just  under  the  lead,  giving  warning  of 
the  failure  of  the  lead  sheathing. 
Leeds,  February  %lth,  1917.  J.   Shepherd. 


The  Inspection  of  Munitions. 

Judging  from  the  letter  in  this  week's  Review,  referring  t« 
my  short  article  on  the  above  subject,  and  signed  by  "Albion," 
I  am  both  ignorant  and  foolish,  r  am  none  the  less  rMfeher 
amused,  and  not  downhearted  at  the  strictures  of  the  writer. 
The  cap  fits,  evidently.  Now,  I  can  easily  ignore  the  abuse, 
and  do  not  write  this  as  an  occasion  for  retaliation  in  the 
same  kind.  Also,  the  question  of  my  experience  and  the 
"  shop  foreman  "  theory  I  leave  to  the  /Editors  of  the 
Review,  who  saw  fit  to  publish  my  article. 

"Albion"  complains  that  I  have  only  two  minor  com- 
plaints to  make.  He  might  remember  that  wise  people  do 
not  say  all  they  know,  and  two  small  straws  can  show  the 
direction  of  the  wind.  Will  he  contradict  the  truth  of  all  or 
any  of  the  following  assertions? 

1.  Material  has  been  rejected  by  Government  inspectors, 
and,  following  manufacturers'  protests,  the  rejections  have 
been  cancelled  and   the  goods  accepted. 

2.  Inspectors  have  been  known  to  admit  that  they  could 
not  put  a  practical  test  on  the  goods  they  were  sent  to 
inspect. 

3.  Resident  examiners  have  been  sent  from  London  to  a 
works,  scores  of  miles  away,  to  stay  on  the  works.  In  a  few 
days  they  were  ordered  back,  thus  wasting  money  on  rail- 
way and  hotel  expenses  unnecessarily. 

4.  Scores  of  forms  are  being  used  as  described  in  my 
article,  in  a  manner  which  is  wholly  unnecessary,  and  which 
shows  that  the  staff  at  headquarters  do  not  know  the  nature 
of  the  material  concerned. 

5.  Officers  are  using  motors  and  petrol  in  a  way  which  no 
business  house  would  countenance  on  work  which  could  be 
centralised. 

If  "  Albion  "  can  say  "  No  "  or  "  Yes  "  in  a  direct  manner 
to  these  queries,  your  readers  will  be  able  to  form  their 
own  conclusions  as  to  who  should  be  saddled  with  the 
word  in  question,  a  word  which  was  used  in  a  general 
manner  in  the  original  article,  but  which  "  Albion  "  Tery 
perfidiously  ascribes  to 

March  3rd,  1917.  Commercial. 

Fuse  Failures. 

When  I  wrote  my  letter  published,  by  your  courtesy,  in 
your  issue  of  February  16th,  I  was  not  unmindful  of  the 
point  raised  by  Mr.  Baynes  as  to  the  advisability,  or  other- 
wise, of  using  concrete  boxes  in  certain  special  cases  for 
sealed  house  services.  I  desired  to  convey,  however,  that 
for  commercial  purposes  the  fuse  referred  to,  of  German 
origin,  is  under  all  conditions  less  satisfactory  than  the  fuse 
of  British  origin,  as  designed,  whether  fixed  upon  an  open 
switchboard,  enclosed  in  earthenware,  papier  mache,  con- 
crete, or  an  earthed  iron  case.  There  is  no  wonderful  secret 
or  hidden  mystery  in  either  form  of  fuse;  the  success  of 
both  depends  upon  the  fundamental  necessity  of  excluding 
air  from  the  fuse  link.  It  is  comforting  to  realise  that  the 
wily  Teuton,  with  commercial  penetration  to  achieve  low 
"  first  cost,"  has  adopted  a  narrow  design,  which  necessarily 
limits  the  fuse  capacity,  and  which  is  very  dangerous  when 
misused.  The  Britisher  has  beaten  him  from  the  start  upon 
all  points. 

A  brief  summary  of  useful  points  given  below  may  in- 
terest the  student  of  fuse  failures  :— 

1.  Alternating  current,  and  non-inductive  direct-current, 
circuits  present  no  fusing  difficulties. 

2.  Millions  of  earthed  iron  cases  are  installed  to-day,  and 
when  the  Home  Office  recommendations  have  been  followed, 
the  chance  of  breakdown  is  negligible,  if  not  non-existent. 
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3.  All  cartridge  fuses  should  be  so  designed  that  in  case  of 
shortage,  the  length  of  break  between  the  terminals  should 
be  such  as  to  provide  "ample  clearances"  under  normal 
"open  fuse"  conditions.  Standard  minimum  fuse  lengths 
should  be  adopted  for  this  purpose,  then  the  risk  of  abuse 
is  reduced  to  a  minimum. 

4.  All  iron  cases  should  be  so  constructed  that  an  open 
Ipse  under  average  normal  conditions  will  clear  itself  with- 
out damage. 

5.  The  personal  element  cannot  be  entirely  eradicated,  and 
the  user  should  be  educated  to  avoid  the   "  abuse  "  of  fuses. 

In  conclusion.  I  would  like  to  say  that  I  hope  Mr.  Baynes 
will  join  the  members  of  the  Panel   engaged  upon  the  stan- 
dardisation of  fuses.    He  would  be  sure  of  a  hearty  welcome. 
Berry.   Skinner  &  Co. 

Hkfibkrt  H.   Berri 
London,   W.,    lifm  I,  Uh,    1917. 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND     PLANT. 


Headers  are  invited  to  submit  particulars  of  new  or  improved 
devices  am}  apparatus,  which  wilt  he  published  if  considered  of 
sufficient  interest. 

A  Useful  Compound  Thermo=EIement. 
The  accompanying  illustration  shows  the  construction  of  a 
useful  compound  thermo-element  permitting  temperature 
measurements  to  be  made  simultaneously  at  two  points  a 
and  b.  The  couple  terminating  at.  a  is  composed  of  platinum 
and  platinum-rhodium  wires,  and  to  the  other  ends  of  the 
latter  there  are  connected  respectively  a  silver  wire  and  a 
constantan-silver  thermo-couple.  The  three  branches  thus 
obtained  are  connected  through  terminals  I.  II,  HI,  to  two 
galvanometers  a.'  b'.  Such  a  combination  has  many  useful 
applications,  the  particular  one  in  which  it  is  described  by 
Hilliger  in  the  Zeits.  lies  Vereines  deutscher  Ingenieure  being 


}.-,,;.    I.— Arrakgbmbnt  of  Compound  Thermo-Element. 


to  the  measurement  of  flue  gas  temperatures  at  the  front  and 
baek  of  a  section  of  flame-tube  filled  with  pieces  of  refractory 
material  on  the  Bonecourt  system.  The  compound  thermo- 
element is  cheaper  and  more  compact  than  two  separate 
couples,  and  for  the  above  purpose  the  platinum  couple  was 
made  60  cm.  (24  in.)  long,  and  the  silver-constantan  couple 
was  made  160  cm.  (63  in.)  long.  The  whole  was  mounted  in 
a  steel  tube  of  8  mm.  internal  and  12  mm.  external  diameter, 
which  was  so  small  as  not  to  disturb  appreciably  gas  flow  in 
the  flame-tube  under  observation.  The  high  temperature  end 
of  the  compound  instrument  was  protected  by  a  quart/, 
sheathing.  The  couples  being  calibrated  separately  for  a  cold- 
junction  temperature  of.  say,  20  deg.  C  the  reading  of  the 
galvanometer  b'.  in  conjunction  with  the  calibration  tem- 
perature, gives  the  temperature  of  B  and.  this  being  known, 
the  reading  of  galvanometer  a'  (which  measures  the  tempera- 
ture difference  between  a  and  b),  permits  the  temperature  of 
a  to  be  deduced.  In  the  special  application  noted  above,  the 
couple  A  measured  the  temperature  of  flue  gases  at  the  en- 
trance to  a  flame-tube,  whilst  B  measured  the  temperature  at 
the  back  of  the  refractory  "filling"  in  the  latter. 

Plastic  Solder. 

We  have  received  from  Mr.  A.  P.  Bevan.  of  Tavistock,  a  sample 

of  "plastic  solder"  which  he  has  invented.  It  is  used  like  ordi- 
nary solder,  but  differs  from  it  in  that  it  passes  from  the  solid 
to  the  liquid  state  through  a  plastic  stage,  in  which  condition  it 
can  be  worked  like  putty.  It  becomes  liquid  at  a  dull  red  heat. 
We  have  used  some  of  the  sample,  and  find  it  quite  handy  and 
effective,  and  very  easy  to  manage,  as  it  does  not  tend  to  run  off  an 
inclined  surface. 

Marconi  Vacuum  Ampere  Gauge. 
In  the  Wireless  World  for  February  is  given  an  account  of  a 
simple  and  ingenious  instrument  for  measuring  small  currents, 
both  D.c.  and  A.c.  The  instrument  is  designed  primarily  as  a 
maximum-current  gauge  to  indicate  the  condition  of  syntony  in 
wireless  circuits  :  it  may  also  be  employed  as  a  substitute  for  a 
thermo-junction  and  galvanometer  combination  in  the  measure- 
ment of  wave-lengths  and  decrement.  The  principle  involved  is 
that  of  the  bifilar  suspension,  one  pair  of  the  filament  ends  being 
fixed,  and  the  other  pair  attached  to  a  pivoted  arm.  the  rotation  of 


which  is  controlled  by  a  spring  acting  against  the  tension  of  the 
filaments.  When  a  current  passes  through  the  filaments,  healing 
them  and  causing  them  to  elongate,  the  arm  takes  up  a  new  posi- 
tion, and  the  angular  displacement,  as  indicated  on  the  scale,  i-.  a 
measure  of  the  current. 

The  movement  is  enclosed  in  a  glass  bulb  exhausted  of  air.  The 
sensitiveness  is  thus  greatly  increased,  ami  the  movement  protected 
against  damage  and  preserved  from  dust  or  corrosion. 

The  accompanying  tig.  2  shows  the  construction  of  the  device. 
which  is  made  up  after  the  fashion  of  an  incandescent  lamp,  with 
either  a  bayonet  socket  or  Edison  screw,  as 
preferred.  Other  forms  are  made  with  ter- 
minal caps  at  both  ends.  The  variation  in 
zero,  which  usually  characterises  thermal 
instruments,  is  said  to  be  negligible  in  this 
type,  and  the  movement  is  very  dead-beat. 
The  instrument  may  be  used  either  as  a 
low-reading  voltmeter  or  ammeter,  or  a-  a 
shunted  ammeter,  having  a  norma; 
ance  of  about  12  ohms  :  a  high-resistance 
pattern  has  a  resistance  .if  so  ohms.  These 
gauges  have  maximum  readings  of  Oil  and 
0*035  ampere.  1  "44  and  P25  volts,  respec- 
tively, and  read  down  to  0'02  and  0'007 
ampere  :  the  cross-arm  seen  in  the  figure 
carries  two  pointers,  for  reading  amperes 
and  volts  respectively. 

With  a  wavemeter  using  the  new  vacuum 
gauge  the  wave-length  of  the  primary  cir- 
cuit of  a  IJ-KW.  set  can  quite  easily  be  read 
when  the  wavemeter  is  held  with  the  plane 
of  its  inductance  coils  parallel  to  that  of 
the  primary  of  the  oscillation  transformer 
at  a  distance  of  2  or  3  ft.  The  noise  of  the 
spark,  which  often  hinders  the  reading  of  a 
wavemeter  by  means  of  a  crystal  and  tele- 
phones, in  the  case  of  the  vacuum  gauge 
gives  no  trouble,  as  the  variable  condenser 
has  simply  to  be  rotated  until  the  pointer 
of  the  gauge  gives  the  maximum  reading 
In  this  way  circuits  can  be  tuned  rapidly 
as  well  as  accurately. 

In  addition  to  the  type  of  instrument 
described,  a  range  of  ammeters  has  been  de- 
signed for  all  capacities  between  50  and  B00 
amperes.  These  instruments,  while  following  the  general  design 
of  the  smaller  gauges  already  described,  differ  from  them  con- 
siderably in  detail.  In  the  large  meters  the  suspension  filaments 
carry  no  current. 

A  type  of  vacuum  instrument  for  direct  insertion  in  the  aerial 
circuit  is  also  being  developed. 

Pouring  Acid  from  Carboys  Without  Spattering. 

Serious  damage  is  frequently  caused  by  the  spattering  of  acid 
when  pouring  acids  from  the  carboys  in  which  they  are  usually 
shipped.  The  contents  of  a  carboy  may  be  poured  in  a  smooth,  even 
stream  if  a  bent  glass  tube  is  used  as  shown  in  the  accompanying 
sketch,  fig.  3.  The  tube  should  be  i  or  5  in.  inside  diameter,  and 
may  be  bent  by  slowly  warming  a  section  about  6  in.  long  over  a 
Bunsen  gas  flame  :  as  soon  as  the  glass  has  softened,  the  bend  can 
be  made.  A  hook  made  of  stiff,  rubber-insulated  wire  is  bent 
around  the  tube  to  permit  of  hooking  it  over  the  mouth  of  the 
carboy,  so  that  both  hands  are  left  free  to  tip  the  carboy  carefulh 
and  to  direct   the   stream   into  the   jar   that   is  to  receive  the  acid. 


Fig.  2.  —  Maroon  i 
Vacuum  Ampere 
Gauge. 


Fig.  3.     VENT  Ti  be   FOB   Pol  kim.    Ann   PBOM  CABBOYf 


The  tube  lets  air  enter  the  carboj  so  as  to  replace  the  acid  flowing 
out.  and  thus  allow-  a  uniform,  steady  stream  to  flow  without 
spattering. 

If  a  wire  hook  is  made  as  shown.it  must  I »■  thoroughly  taped 
with  rubber  tape  to  prevent  the  acid  from  being  contaminated 
by  solution  of  the  metal  of  the  wire  hook.  A  good  inclinator 
should  be  used  where  oarboys  are  to  be  handled  frequently  ;  it 
makes  for  safety,  and  also  enables  a  single  man  to  poUr  out  their 
contents.— L.  M.  Dellinger,  in  the/;--'  tA  Rtw*  '  ■'  Waten 
Electrician, 
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WAR     ITEMS. 


Controlled  Works. — The  number  of  establishments  con- 
trolled by  the  Ministry  of  Munitions  is  now  -1.77b. 

Trading  with  the  Enemy. — The  "  London  Gazette  "  for 
March  2nd  contains  further  lists  oi  person  and  bodies  with 
whom  trading  is  prohibited  in  various  countries. 

Entertaining  the   Wounded. — The   "  Times  "  states    that 

the  London  staff  of  the  Western  Union  Telegraph  (.'aide  Sys- 
tem entertained  125  wounded  soldiers  from  a  number  of  hos- 
pitals on  Saturday  afternoon  at  the  Savoy  Hotel. 

To  be  Wound  Up. — The  Board  of  Trade  has  ordered  the 
following  to  be   wound  up  :  — 

Mea  Magneto  Co.,  Ltd.,  3,  Stephen  Street,  London,  W., 
dealers  in  magnetos,  magneto  parts,  and  accessories.  Con- 
troller: C.  R.  Beeby,  66,  Basinghall  Street,  E.G. 

Women  Electrical  Workers. — It  is  announced  in  the 
daily  Press  that  Messrs.  Rawlings  Bros.,  Ltd,,  of  Gloucester 
Road,  South  Kensington,  are  prepared  to  give  free  instruc- 
tion in  electrical  work  to  young  women  who  wish  to  replace 
men  for  national  service. 

Imports  from  Neutral  Countries. — The  Board  of  Trade 
announces  that  on  and  after  April  1st  no  goods  of  neutral 
manufacture  of  which  more  than  5  per  cent,  of  the  cost  to 
the  manufacturer  is  due  to  materials  and  labour  of  enemy- 
origin,  will  be  admitted  into  the  United  Kingdom  except 
under  licence. 

Munitions  and  Trade. — According  to  announcements  in 
the  daily  Press,  Mr.  Edgar  Jones,  M.P.,  has  been  appointed 
by  the  Minister  of  Munitions  as  Controller  of  the  Priority 
Department.  A  new  priority  advisory  committee,  under  the 
chairmanship  of  Mr.  J.  Wormald,  consisting  of  Mr.  Kenneth 
Chance,  Mr.  Alexander  Walker,  and  Mr.  Henry  Woodall,  has 
been  appointed  to  advise  the  Controller  and  the  Minister  as 
to  the  effect  of  any  restrictive  Orders  of  the  Ministry  of 
Munitions  upon  trade,  with  a  view  to  causing  the  minimum 
of  hardship. 

Paper  Supplies  and  Catalogues. — Under  an  Order  issued 
last  week  it  is  provided  that  as  from  to-morrow,  March  10th, 
the  sending  to  the  public  of  any  tradesman's  catalogue,  price 
list,  or  advertising  circular,  through  the  post  or  otherwise, 
is  forbidden,  unless  a  request  has  been  made  in  writing  for 
the  delivery  thereof.  The  sending  of  catalogues  or  price  lists 
by  traders  to  traders,  for  the  purpose  of  their  trade,  or  to 
persons  abroad,  is,  however,  to  be  permitted.  Licences  may 
be  issued  by  the  Board  of  Trade  dispensing  with  the  applica- 
tion of  the  Order  to  any  person  or  thing,  or  any  class  of 
persons  or  things.  Posters  making  announcements  with  res- 
pect to  goods  offered  for  sale  by  a  retailer  may  only  be  dis- 
played on  the  premises  where  they  are  so  offered  for  sale. 
No  paper  poster  may  exceed  600  sq.  in.  superficial  measure- 
ment. 

Exemption  Applications. — At  Doncaster,  the  case  of  a 
switchboard  attendant  from  the  Mexborough  &  Swinton 
Tramways  Co.  was  appealed  against,  both  by  the  company 
and  the  Military  Representative.  Applicant  had  been  ex- 
empted by  a  local  tribunal  until  April  16th.  He  was  '21  years 
of  age,  passed  for  general  service,  and  earning  30s.  a  week. 
It  was  pleaded  that  it  was  necessary  to  keep  a  competent  man 
at  the  main  switchboard,  but,  in  answer  to  the  Military 
Representative,  it  was  said  that  that  work  was  now  being 
done  by  women  at  sub-stations,  but  not  at  power  stations. 
It  would  take  12  months  to  train  a  man  for  the  power-station 
work.  The  Military  Representative  stated  that  the  man  was 
put  back  10  groups  12  months  ago.  and  he  thought  they  had 
had  sufficient  time  to  find  an  efficient  substitute.  The  Tri- 
bunal, however,  dismissed  both  appeals. 

Gillingham  (Kent)  Town  Council  appealed  for  C.  W.  Warby 
(28),  fitter's  assistant  at  the  electric  light  works,  passed  in 
Class  CI.  The  electrical  engineer  (Mr.  A.  D.  Chalmers) 
claimed  that  Warby  was,  through  his  occupation  in  a 
public  utility  department,  in  a  reserved  occupation.  Coun. 
Preathy  said  that  Class  C  1  men  were  wanted  as  substitutes, 
and  Warby  could  be  replaced.  With  this  object  in  view,  the 
appeal  was  respited  for  a  month. 

At  Stratford-on-Avon,  an  appeal  was  made  by  J.  Clifford 
(27),  in  01,  an  electrical  turbine  worker  engaged  with  the 
British  Thomson-Houston  Co.,  Ltd.,  at  Rugby.  It  was  urged 
that  in  view  of  his  low  category  appellant  should  be  allowed 
to  remain  at  his  present  work  rather  than  be  taken  to  per- 
form such  military  service  as  a  CI  man  could  do.  The 
works  manager  of  the  B.T.H.  Co.  wrote  suggesting  that 
appellant  would  be  doing  a  greater  service  to  the  nation  by 
resuming  duty  at  the  works  than  he  would  by  entering  the 
Army.  It  transpired  that  appellant  had  been  with  the  com- 
pany  from  February  9th,  1915,  until  he  received  his  calling-up 
papers  on  February  loth  last,  and  that  his  badge  was  taken 
away  a  few  weeks  before  he  left.  The  Military  Representa- 
tive suggested  that  if  the  B.T.H.  Co.  could  find  a  Class  A  man 
to  be  released  then  appellant  might  be  allowed  to  remain: 
otherwise  he  ought  to  go  into  the  Army.  The  Tribunal 
allowed  two  weeks  for  appellant  to  find  work  of  national  im- 
portance. 

On  the  appeal  of  the  Military,  the  conditional  exemption 
granted   to    Mr.    C.    H.    Fancy    (26),    managing    engineer-in- 


charge  for  the  Harold  Wood  Electric  Supply  Co.,  Ltd.,  has 
been  withdrawn  by  the  Romford  Rural  Tribunal,  and  a  short 
period  of  temporary  exemption  substituted. 

At  Orsett  (Essex),  the  Stepney  Board  of  Guardians  ap- 
pealed for  exemption  for  the  electrical  engineer  at  their  Staf 
ford  Homes,  who  is  31,  and  was  engaged  in  July,  1916,  on  the 
understanding  that  he  was  ineligible  for  military  service.  He 
was  in  Class  B  2,  and  the  only  skilled  mechanic  at  the  insti- 
tution. Mr.  Brooks  (Military  Representative)  expressed  the 
opinion  that  time  must  be  allowed  for  another  man;  clearly 
the  institution  could  not  be  left  without  an  electrical  engi- 
neer of  some  sort.  He  would  be  useful  to  the  Army,  and 
he  would  not  object  to  two  months  to  enable  a  successor 
to  be  found.    This  term  was  conceded. 

At  Barnstaple,  the  Corporation  electricity  department  ap- 
pealed for  the  retention  of  M.  Andrew  (16),  in  Class  B 1,  a 
premium  pupil  in  electrical  engineering.  The  manager  of 
the  works,  Mr.  Hadfield,  stated  that  they  had  become  greatly 
understaffed,  and  the  work  was  only  being  continued  with 
difficulty.  The  Tribunal  allowed  exemption  until  September 
1st,  on  Andrew  undertaking  a  share  of-  the  night  work,  the 
Chairman  intimating  that  they  were  impressed  by  the  fact 
that  all  the  brothers  of  Andrew,  five  in  number,  were  serving. 
Before  the  Hants.  Appeal  Court,  Mr.  Robson,  tramways 
manager,  Southampton,  applied  for  exemption  for  25  mem- 
bers of  his  staff.  In  each  case  three  months  were  granted, 
with  leave  to  appeal  again. 

Exemption  held  by  E.  Roth  well  (32),  electrical  engineer  at 
the  Rochdale  Board  of  Guardians'  institution,  in  Class  A,  was 
opposed  by  the  Military  Representative.  The  Clerk  to  the 
Guardians,  Mr.  R.  A.  Leach,  stated  that  they  had  received 
an  urgent  request  to  provide  increased  accommodation  at  the 
workhouse  for  wounded  soldiers.  Mr.  Rothwell  was  an  X-ray 
expert,  and  was  occupied  daily  on  that  work.  The  appeal 
was  refused,  and  the  exemption  confirmed. 

At  Bermondsey,  Mr.  W.  J.  Heenan,  borough  electrical  engi- 
neer, applied  for  the  exemption  of  a  topman  at  the  electricity 
and  destructor  works.  He  stated  that  it  was  impossible  to 
obtain  a  man  to  replace  him.  A  member  of  the  Tribunal  said 
they  had  been  taking  men  from  trades  like  this  who  could 
not  be  replaced,  as  there  were  no  men  left.  He  was  granted 
three,  months'  exemption. 

At  St.  Annes'-on-the-Sea,  the  Tribunal  heard  the  case  of  a 
man  of  26,  passed  for  general  service,  who  is  employed  by 
a  contractor  in  carting  coal  to  the  St.  Anne's  electricity  works. 
The  Clerk  to  the  Council  said  they  had  endeavoured  to  get 
the  coal  carted  by  steam  wagon,  but  were  unsuccessful,  and 
the  Chairman  said  there  were  24  wagons  of  coal  waiting  to 
be  unloaded,  and  the  delay  was  a  serious  matter.  The  case 
was  suspended  for  a  month,  with  a  view  to  making  other 
arrangements. 

At  the  Shoreditch  Tribunal.  Messrs.  Anselm  Odling  &  Sons, 
Ltd.,  Crown  Wharf,  New  North  Road,  marble  merchants, 
appealed  for  W.  Jefferies,  aged  37,  single,  an  electric  crane 
driver,  for  the  third  time.  Mr.  Odling  said  this  electric  crane 
was  up  on  a  high  scaffolding  or  carrier-way,  which  .ran  the 
crane  out,  and  lifted  the  marble  out  of  barges  in  the  canal. 
First  of  all,  an  electrical  crane  wanted  understanding,  and 
then,  again,  it  was  most  necessary  to  have  a  man  of  splendid 
nerve.  Old  men  could  not  stand  the  height  and  the  work, 
and  had  had  to  leave  it.  It  was  a  10-H.r.  electrical  crane, 
capable  of  lifting  10  tons.  The  Tribunal  granted  four 
months,   conditional  on  joining  the  V.T.C. 

Before  the  Chertsey  Rural  Tribunal,  on  February  24th.  the 
Military  again  applied  for  the  withdrawal  of  exemption 
granted  to  Mr.  G.  W.  R.  Howard  (37).  of  Pyrford,  inspecting 
engineer  to  the  Tudor  Accumulator  Co..  Ltd..  and  respon- 
sible for  the  proper  maintenance  of  the  firm's  storage  bat- 
teries at  military  camps,  forts,  hospital,  and  railway  and 
munition  works  throughout  the  South  of  England.  A  fur- 
ther three  months'  exemption  was  allowed. 

Before  the  Surrey  Appeal  Court,  at  Croydon,  on  February 
24th,  Mr.  B.  R.  Pearce  appealed  for  R.  Anderson  (34).  in 
Class  B  2.  He  said  that  he  was  manufacturing  electric  bat 
teries  formerly  made  by  German  firms,  and  Anderson  had 
found  out  the  secret  of  how  they  were  made.  Two  months 
w-ere  conceded. 


Nevada   Transmission   Storm    Damage.— The  Journal 

nf  Electricity,  in  a  recent  issue,  illustrated  the  effects  of  sleet 
storms  on  transmission  lines  in  the  Sierra  Nevada  Mountains.  In 
December  last  unprecedented  storms  of  snow  and  sleet  occurred  : 
the  sleet  on  the  wires  formed  a  frozen  cylinder  weighing  3  lb.  or 
more  per  foot  and  as  much  as  6  in.  in  diameter,  and  the  dead 
weight,  together  with  a  30-mile  wind,  caused  a  number  of  towers 
to  collapse.  The  towers  earned  two  circuits  with  a  660-f't.  span, 
and  were  designed  with  a  factor  of  safety  of  2,  to  withstand  the 
weight  of  4  in.  ice  coating  and  a  wind  of  75  miles  an  hour.  No 
two  towers  failed  in  the  same  place  :  it  is  considered  cheaper  to 
repair  the  damage  than  to  construct  for  such  unusual  strains. 

Coal  Advisory  Board,— An  Advisory  Board  has  been 
appointed  to  assist  the  Controller  of  Coal  Mines  on  general 
questions  of  policy  ;  it  comprises  five  representatives  of  coal 
owners  and  five  of  the  miners. 
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ELECTRIC     LIGHTING     IN     FRANCE. 


As  might  be  expected  would  be  the  case,  the 
electric  lighting  companies  in  France  which  are 
dependent  upon  steam  generating  plant  were 
very  unfavourably  placed  during  the  year  1916, 
owing  to  the  very  high  cost  of  coal  and  the 
difficulty  of  obtaining  adequate  supplies,  and  to  the 
dearness  of  other  raw  materials.  As  a  consequence, 
many  companies  were  compelled  to  reduce  their  rate 
of  dividend  as  compared  with  that  of  the  preceding 
year,  whilst  no  distribution  whatever  has  been 
made  in  some  cases.  An  exception  to  this  state  of 
affairs,  however,  is  afforded  by  the  Societe  d'Elec- 
tricite  de  Paris,  which'  is  a  bulk  supply  company, 
and  furnishes  energy  to  a  small  number  of  cus- 
tomers, particularly  the  Metropolitan  Railway,  the 
Nord  Sud  Railway,  the  Tramways  de  Paris,  the 
Compagnie  des  Omnibus,  and  certain  distributing 
companies,  such  as  the  Societe  d'Eclairage  et  de 
Fc.rce,  &c. 

The  Societe  d'Electricite  de  Paris  has  an  interest- 
ing form  of  contract  with  its  customers.  The 
price  for  energy  is  based  upon  the  average  price 
of  coal  in  the  current  year  for  the  time  being,  but 
as  the  latter  cannot  be  definitely  ascertained  until 
after  the  end  of  December  the  price  charged  to  cus- 
tomers is  provisionally  arranged  on  the  coal  price 
in  the  previous  year,  the  final  adjustment  of  accounts 
only  being  made  in  the  following  year.  It  thus 
happens  that  when  the  price  of  coal  in  any  one  year 
becomes  enhanced,  the  supply  company  plays  the 
part  of  linker  to  its  customers,  whereas  the  clients 
fulfil  this  part  towards  the  company  if  the  quotations 
for  coal  fall  during  the  year.  Under  normal  condi- 
tions the  coal  prices  only  van-  within  certain  limits, 
as,  for  instance,  from  3  fcs.  to  4  fcs.  per  ton.  As  the 
company  consumes  200,000  tons  of  coal  per  annum 
variations  of  these  amounts  only  represent  from 
£24,000  to  £32,000,  the  cost  of  which  can  be  de 
frayed  out  of  floating  capital.  But  when  the  price 
is  advanced  by  300  per  cent.,  or  £2  8s.  per  ton — as 
took  place  in  1916 — the  sum  involved  rises  to 
£480,000,  and  no  company  with  an  ordinary  share 
capital  of  £1,000,000  could  have  floating  funds 
available  to  meet  the  requirements  of  the  case. 
Under  the  circumstances,  the  company  in  question 
has  endeavoured  to  make  arrangements  with  its 
customers  for  payment  in  advance,  but  these  efforts 
have  only  been  partially  successful,  and  the  problem 
continues  to  be  a  heavy  financial  burden. 

M.  Daniel  Berthelot,  Chairman  of  the  Societe, 
drew  attention  to  another  aspect  of  the  coal  problem 
at  the  recent  annual  meeting  of  the  shareholders. 
Apart  from  the  fact  that  French  coal  prices  have 
been  fixed  by  the  Government,  permits  have  to  be 
obtained  by  all  companies  or  firms  for  the  importa- 
tion of  English  coal,  and  as  this  was  fixed  by 
the  British  Government  at  not  exceeding  2,000,000 
tons  per  month,  a  crisis  has  arisen  in  regard  to  sup- 
plies, and  is  preventing  the  formation  of  stocks  at  the 
electricity  works,  as  in  former  years.  Nevertheless, 
the  company  referred  to  has  been  able  to  increase 
its  output,  and  to  render  assistance  in  recent  months 
to  other  companies  in  Paris  which  are  also  working 
for  the  national  defence.  The  total  sales  in  1915-16 
amounted  to  116,824,000  kw. -hours,  as  compared 
with  85.564,000  kw. -hours  in  1914-15.  and  145.300,000 
kw. -hours  in  1913-14,  which  was  the  year  of  maxi- 
mum turnover.  As  showing  the  development  in 
recent  times,  the  Chairman  mentioned  that  sales 
from  July  1st  to  November  30th,  1916,  reached 
60.570.000  kw. -hours  whereas  in  the  corresponding 
period  of  1915  they  were  45,275.000  kw. -hours,  and 
only  28.711,000  kw. -hours  in  the  equivalent  term  in 
1914.  The  dividend  is  at  the  rate  of  8  per  cent.,  as 
in  1914-15,  and  is  the  same  as  in  the  company's  most 
prosperous  years  prior  to  the  war.  On  the  other 
hand,  the  average  selling  price  realised  per  K\v.-hour 


has  declined  of  late  years,  owing  to  the  competition 
of  other  and  more  recently  established  works,  and 
the  consequent  necessity  for  accepting  lower  prices 
in  connection  with  the  renewal  of  old  agreements 
or  the  conclusion  of  new  contracts 


REFILLABLE     FUSES. 


The  subject  of  the  design  of  fuses,  which  Ear  some  time  has 
figured  prominently  in  our  pages,  has  recently  attracted  attention 
also  in  the  United  States,  where  the  Bureau  of  Standards  has  been 
acting  as  referee  between  the  Underwriters'  Labaratories  (Inc.),  of 
Chicago,  and  the  Economy  Fuse  and  Manufacturing  Co..  of  the 
same  city.  The  question  at  issue  was  as  follows  : — "  Has  it  been 
shown  that  the  use  of  the  fuses  manufactured  by  the -Economy 
Fuse  and  Manufacturing  Co.  results  in  no  greater  fire  or  accident- 
hazard  than  the  use  of  other  cartridge-enclosed  fuses  at  present 
-  standard  by  Underwriters"  Laboratories  (Inc.)  .'  " 

While  the  particular  make  of  fuse  whose  merits  were  under 
investigation  may  have  no  intrinsic  interest  for  us.  thi 
question  at  issue  is  one  which  appeals  to  all  supply  engineers  and 
contractors — namely,  whether  the  user  of  a  fuse  should  be  aided  or 
hindered  in  renewing  his  fusible  cut-outs  by  means  of  wire.  A 
considerable  amount  of  evidence  was  submitted  to  the  Bureau  by 
both  parties,  and  by  companies  manufacturing  "approved"  cart- 
ridge fuses,  and  the  Bureau  also  carried  out  a  large  number  of  tests 
under  various  conditions,  to  determine  the  relative  performance  on 
heavy  overloads  of  new  and  refilled  fuses,  and  the  effect  on  such 
fuses  of  protracted  service  under  normal  conditions. 

Apparently  the  performance  of  the  Economy  250-volt  fuses  was 
generally  satisfactory,  and  the  real  reason  why  the  Underwriters' 
Laboratories  withheld  approval  was  that  the  Electrical  Committee 
of  the  National  Fire  Protection  Association  held  that  fuses  designed 
to  be  readily  refilled  by  the  user  should  not  be  approved.  Because  oi 
the  greater  probability  of  misuse  than  in  the  case  of  fuses  diffi- 
cult to  refill.  It  may  be  noted,  however,  that  the  Economy  Co. 
submitted  samples  of  the  latter  for  the  purpose  of  demonstrating 
the  ease  with  which  they  could  be  refilled  by  the  user,  in  spite  of 
the  intentions  of  the  designer  :  the  Bureau,  in  its  Report.*  remarks 
that  the  point  was  quite  clearly  established,  and  that  the 
investigations  of  its  own  inspectors  show  that  replacement  both 
with  the  proper  fuse  elements,  and  with  improper  elements,  is 
actually  done  to  a  considerable  extent. 

It  is  unfortunate  that  no  drawings  are  given  showing  the  con- 
struction of  the  various  fuses  that  were  tested,  but  from  the  refer- 
ences in  the  text  they  all  appear  to  have  been  cartridge-type  fuses, 
with  fibre  casings,  some  at  least  having  copper  ends,  and  some 
kind  of  powder  as  a  filler  (an  older  type  of  the  Economy  fuse  con- 
tained powdered  filler,  but  not  the  type  at  present  manufactured). 
Some  or  all  of  the  patterns  had  indicators  to  show  when  they  had 
been  blown.  Tests  were  made  in  the  laboratories  of  the  Bureau  of 
Standards,  under  "very  mild  short-circuit  conditions"  (with 
currents  limited  to  800.  600.  and  400  amperes,  the  fuses  being 
rated  at  30  amperes  250  volts),  on  the  Economy  fuses  and  six 
approved  makes  :  further  tests  were  made  at  one  of  the  Boston 
Edison  Co.'s  power  plants  with  limiting  currents  of  1' 
5,600  amperes,  and  various  inductances  in  circuit,  and  at  Chicago 
600-volt  fuses  were  tested  under  somewhat  similar  conditions.  In 
some  cases  the  Economy  fuse  was  better,  in  others  worse,  than  its 
rivals.  Tests  on  aged"  fuses — i.e.,  fuses  which  had  carried  their 
rated  current  for  a  considerable  time — gave  inconclusive  results, 
but  the  deterioration  was  markedly  greater  with  unfilled  Economy 
fuses  than  in  the  case  of  fuses  using  powdered  filler,  which  did  not 
reach  so  high  a  teipperature.  Most  of  the  tests  were  made  on 
single  fuses  ;  when  two  fuses  were  used  in  series,  the  usual  condi- 
tion in  practice,  the  operation  of  Economy  fuses  was  entirely 
satisfactory,  though  the  limiting  current  was  10,000  amperes.  In 
the  course  of  the  investigation,  experiments  were  made  which 
showed  that,  under  service  conditions,  short-circuit  currents  of 
ln.i  11 11 1  amperes  or  more  could  very  frequently  l>e  obtained  over  a 
considerable  area  near  a  large  modern  power  plant,  and  values  ten 
times  as  great  were  observed.  One  make  of  fuse  which  had 
received  approval  was  found  to  be  decidedly  below  the  standard  set 
by  the  Underwriters'  Laboratories. 

In  the  course  of  the  investigations,  it  \va-  found  that  abuse  di 
approved  fuses  took  a  great  variety  of  forms,  such  as  bridging 
with  heavy  wire  or  nails,  filling  the  fuse  cartridge  with  melted 
solder.  &e.  On  one  inspection  trip  an  engineer  of  the  Bureau  found 
one  in  seven  of  37!»  approved  enclosed  fuses  to  be  improperly 
refilled,  but  on  other  occasions  the  tendency  to  abuse  such  fuses 
was  found  to  be  relatively  small.  Small  shops  make  a  regular 
business  of  refilling  approved  fuses,  and  often  do  it  as  badly  as 
when  the  user  attempts  to  do  it  himself.  On  the  other  hand,  the 
evidence  indicates  that  there  is  less  tendency  to  abu 
fuse  than  in  the  case  of  standard  patterns,  a  faot  which  is  attributed 
ative  ease  with  which  the  former  can  be  refilled  with  tile 
proper  elements  ;  and  while  individual  Economy  fuses  have  failed 
in  various  ways,  there  i-  no  evidence  that  the  use  of  such 
increased  the  fire  hazard.  But  the  deterioration  due  to  repeated 
blowing  of  the  fuse  elements  in  the  same  casing  i-  regarded  M 
an  undesirable  feature,  and  the  Bureau  considers  that  the  approval 
of  the  present  type  of  Economy  fuse  for  unrestricted  use  would 
result  in  a  lowering   of  the  standard   of    fuse   performance,   and 
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might  introduce  hazards  of  uncertain  value.  The  actual  finding 
of  the  Bureau,  as  referee,  is  somewhat  hesitating  and  inconclusive  ; 
it  recommends  that  the  Economy  fuses  be  not  approved  at  present 
for  general  use  on  the  same  basis  as  fuses  at  present  listed  as 
standard,  but  that  their  use  be  permitted  under  conditions  where 
their  performance  can  be  observed,  until  sufficient  experience  has 
been  gained  to  justify  an  unqualified  verdict. 

It  may  be  mentioned  thai  this  was  the  first  instance  in  which 
the  Bureau  of  Standards  was  invited  to  act  as  referee,  and  the 
Director.  Dr.  S.  \V.  Stratton,  in  opening  the  proceedings,  said  that 
it  marked  an  important  period  in  the  history  of  that  Institution, 
indicating  also  a  very  important  change  that  was  going  on  all  over 
the  country — namely,  to  break  away  from  costly  and  senseless  legal 
fights,  and  to  settle  questions  upon  the  basis  of  fact  alone.  The 
evidence  is  reported  at  great  length,  and  contains  much  interesting 
matter  :  full  particulars  of  the  Bureau's  tests  are  also  given, 
together  with  numerous  oscillograms  showing  the  relations  of 
current,  voltage,  and  time.  Is  the  absence  of  details  of  the  con- 
struction of  the  fuses,  however,  we  think  no  advantage  would  be 
gained  by  reproducing  these. 


LEGAL. 


The  B.T.H.  Trade  Mark. 

In  the  Chancery  Division,  on  February  28th.  Mr.  Justice  Astbury 
heard  an  appeal  by  the  British  Thomson-Houstou  Co.,  Ltd.,  from 
the  decision  of  the  Registrar  of  Trade  Marks,  refusing  to  register 
as  a  trade  mark  the  letters  "  B.T.H.''  inside  a  circle  with  scrolls, 
which  the  company  had  used  long  and  extensively  to  distinguish 
their  goods.  The  Registrar's  grounds  for  refusal  were  that  initials 
were  not  capable  of  registration  as  a  trade  mark,  and  that 
a  circle,  even  with  scrolls,  was  too  common  to  be  distinctive  of 
any  particular  class  of  goods  with  which  it  was  desired  to  connect 
them. 

The  case  was  argued  on  behalf  of  the  company  by  Mr.  J. 
Hunter  Gray,  and  the  Registrar  was  representee!  by  Mr.  Austen 
cartmell. 

Giving  judgment,  his  Lordship  said  that  the  company  had  used 
the  mark  continuously  and  extensively  since  1905  as  a  trade  mark, 
and  they  said  it  had  become  distinctive  of  their  goods.  The 
question  was  whether  it  was  distinctive  within  the  meaning  of  the 
Act  :  and  he  had  no  alternative  but  to  hold  that  it  was,  in  view 
of  the  evidence  of  long  and  extensive  use.  The  applicants  were, 
therefore,  entitled  to  have  the  registration  of  the  mark  proceeded 
with,  and  he  directed  the  Registrar  so  to  do. 


London  United  Tramways.  Ltd..  v.  L.C.C. 
In  the  King's  Bench  Division  on  Monday,  before  a  Divisional  Court 
composed  of  Justices  Bray  and    Horridge.    this    arbitration    case, 
which  is  a  motion  by  the  London  County  Council  to  set  aside  an 
award,  was  mentioned. 

Mr.  Morton,  K.C..  said  that  he  wished  to  apply  to  their  Lord- 
ships, with  the  consent  of  all  parties,  that  the  case  should  stand 
over  for  a  fortnight.  He  said  that  there  was  a  very  large  amount 
of  money  in  dispute.  The  matter  had  been  stated  in  the  form  of 
several  special  cases,  and  one  particular  item  in  the  money 
involved  was  that  relative  to  the  Chiswick  power  house.  The 
London  County  Council  were  asking  that  that  part  of  the  award 
should  be  set  aside  on  the  ground  that  there  had  been  an  excess  of 
jurisdiction.  There  had  been  negotiations  going  on  over  a  long 
period  between  the  parties  with  a  view  to  arriving  at  a  settlement 
of  the  matters  that  were  in  dispute.  Apart  from  the  item  that 
Counsel  had  referred  to.  there  were  other  sum's  in  dispute  relating 
to  the  purchase  of  these  tramways  within  the  County  of  London, 
and  if  the  adjournment  was  granted  it  was  hoped  that  a  complete 
settlement  might  be  arrived  at. 

Their  Lordships  assented  to  the  adjournment,  the  case  not  to 
come  into  the  list  before  a  fortnight  from  the  date  of  the  appli- 
cation. 

Electrical  Installation  at  a  Theatre. 
Alleged  Breach  ok  Contract. 
Mr.  Edward  Pollock.  High  Courts  Official  Referee,  on  Thursday. 
March  1st.  again  resumed  the  hearing  of  this  action,  in  which 
Vauglian  ,V  Co..  Ltd..  electrical  engineers,  of  Cross  Street.  Islington, 
-ought  to  recover  from  the  Golder's  Green  Amusement  and  Deve- 
lopment Co..  of  Duke  Street.  St.  James',  the  balance  of  charges 
for  putting  in  an  electrical  installation  at  the  defendants'  new 
theatre  of  varieties  at  Golder's  Green.  They  also  claimed  damages 
for  breach  of  contract. 

Mr.  Hewitt,  consulting  electrical  engineer,  gave  further  evi- 
dence in  support  of  the  plaintiffs'  case 

Cross-examined  on  the  specification.  Witness  said  that  carbon 
lamps  were  sometimes  used  for  coloured  lights,  but  the  advantage 
would  be  a  very  small  percentage.  The  specification  provided  for 
cables  which  were  in  excess  of  those  necessary  for  the  work  they 
had  to  do. 

Supposing,  instead  of  continuing  to  take  the  supply  from  the 
supplj  company,  the  theatre  at  any  time  had  determined  to  put  in 
its  own  supply,  would  you  prefer  the  cables  as  required  by  the 
specification  or  the  cables  as  put  in  '—Taking  the  installation  as 
a  whole,  the  cables  as  put  in. 


Re-examined  by  Mr.  Copping  :  As  to  the  sectional  area  of  the 
cables  and  the  cost  of  the  extra  cables,  he  said  he  had  gone 
thoroughly  through  the  specification,  and,  in  his  opinion,  it  was 
originally  based  on  100  volts  and  then  altered  to  210,  and  the 
wiring  had  to  be  altered  to  meet  the  change.  It  was  carried  out 
in  accordance  with  the  240  volts. 

This  evidence  closed  the  case  for  the  plaintiffs. 

Mr.  Ernest  Pollock,  K.C.,  opening  the  case  for  the  defence, 
said  that  the  contract  under  which  the  claim  was  made  was 
contained  in  two  letters — a  letter  from  the  plaintiffs  submitting  a 
tender,  and  a  reply  from  the  defendants  accepting  it.  The 
plaintiffs  offered  to  fit  up  the  installation  at  the  defendants' 
theatre  of  varieties  for  the  sum  of  £1.700.  They  said  that  they  duly 
equipped  the  theatre  and  carried  out  extra  work  outside  the  con- 
tract. They  admitted  having  received  on  account  £1.650.  and  said 
that  they  had  sold  and  delivered  goods  to  the  defendants  to  the 
amount  of  £367  2s.  Hd.  Defendants  did  not  dispute  the  contract, 
but  said  that  the  plaintiffs  had  not  done  the  work  properly,  and 
had  not  completed  it.  As  to  the  extras,  he  said  that  a  written 
order  was  a  condition  precedent  to  any  extra  work.  The  defendants 
further  said  that  the  payments  made  had  not  been  paid  on 
account,  but  that  they  had  been  made,  upon  the  architect's  certifi- 
cate, in  full.  The  plaintiffs,  in  their  letter  of  September  15th, 
1913.  had  undertaken  to  do  the  whole  of  the  work  for  £1,700  :  but 
the  plaintiffs  now  said  that  they  (defendants)  interfered  with  the 
consulting  engineer  (Mr.  Mitchell),  and  that  in  consequence  of 
that  they  were  discharged  from  doing  the  work  strictly  in  accord- 
ance with  the  specification.  He  (counsel)  agreed,  to  a  large  extent, 
with  the  views  of  the  other  side  as  to  the  effect  of  the  alterations. 
They  could  not  supplant  a  person  named  in  the  contract  by  another 
person  not  named  in  the  contract.  So  far,  there  had  been  a  breach 
of  the  terms  of  the  contract,  and  the  plaintiffs  could  sue  for 
quantum  meruit  or  for  the  contract  price,  deducting  what  it  would 
have  cost  to  finish  the  work.  The  plaintiffs  had  elected  to  sue  upon 
the  contract,  with  a  claim  for  extra  work,  and  in  suing  upon  the 
contract  they  were  still  liable  to  fulfil  the  conditions  precedent 
and  produce  the  orders  for  the  extras,  because  there  was  no  power 
to  waive  the  conditions.  In  respect  of  a  number  of  the  items 
claimed  for,  no  orders  in  writing  had  been  produced.  After  the 
evidence  that  had  been  given,  it  was  quite  clear  that  theplaintiffs 
had  put  aside  the  specification  altogether. 

Evidence  was  called,  when  the  case  was  continued  qp  Friday,  in 
support  of  the  defendants'  case,  expert  witnesses  giving  their 
opinion  as  to  the  manner  in  which  the  work  had  been  carried  out. 
and  the  cost  of  alteration  where  that  work,  as  alleged,  was  not  in 
accordance  with  the  specifications.  One  of  the  witnesses  stated 
that  the  cost  of  altering  the  work  now  would  be  much  more  than 
the  amount  of  saving  to  the  contractor  had  been.  He  estimated 
the  total  amount  necessary  to  make  good  all  the  defects,  and  put 
the  installation  in  a  condition  as  required  by  the  specification  and 
contract,  at  about  £1,169.  He  went  into  minute  details  of  each 
item  of  the  suggested  necessary  work,  but  admitted  that  he  had 
based  his  estimates  upon  an  examination  made  three  months  ago. 
after  the  whole  installation  had  been  in  use  for  a  period  of  three 
years,  and  he  had  heard  of  no  mishap  occurring  during  that  time. 

Mr.  Ernest  Pollock.  K.C.,  counsel  for  the  defendants,  on  the 
case  being  resumed  on  Monday.  March  5th,  urged  that  even  though 
the  defendants  would  not  be  in  a  position  to  sue  the  old  company 
for  their  counterclaim,  the  figures  should  be  determined. 

Mr.  Copping,  addressing  the  Referee  upon  the  plaintiffs'  case, 
said  that  on  Boxing  Day,  1913.  the  plaintiffs  had  executed  a  con- 
siderable amount  of  work  for  the  defendants,  work  which  enabled 
them  to  have  their  theatre  opened  on  that  day  with  the  light  on. 
A  fair  price  for  the  work  and  labour  done  on  the  defendants'  pre- 
mises, and  goods  supplied,  amounted,  according  to  the  evidence,  to 
£3.014  2s.  9d.  In  respect  of  that  total  the  defendants  had  paid 
£1,650.  leaving  £1,364  2s.  9d.  for  work  done  and  goods  supplied, 
for  which  the  plaintiffs  had  received  no  payment  at  all.  On  the 
contrary,  it  was  suggested  that  the  plaintiffs  were  indebted  to  the 
defendants  in  the  sum  of  £632  2s.  3d.  Although  they  had  had  the 
installation  put  in  on  the  most  favourable  figures  that  could  be  put 
forward  by  any  of  the  witnesses  for  the  defence,  there  was  an 
unpaid  balance  of  over  £800.  The  contract  between  the  parties, 
he  argued,  was  to  carry  out  the  installation  to  the  satisfaction 
of  the  consulting  engineer  and  architect  mentioned  in  the  contract. 
The  throwing-over  of  the  consulting  engineer  and  architect  was  an 
abandonment  of  their  contract,  and  the  plaintiffs  were  entitled 
under  the  circumstances  to  recover  on  a  quantum  meruit  for  work 
done.  But  he  still  submitted  that  the  work  had  been  done  in 
accordance  with  the  contract. 

The  Official  Referee  reserved  judgment,  as  there  were  points 
of  law  and  of  fact  which  it  was  neeessarv  for  him  to  consider. 


British  Thomson-Houston  Co..  Ltd.,  r.  Dcram.  Ltd. 
This  case  came  before  the  Appeal  Court  on   Tuesday,  on  the  appeal 
of  the  plaintiffs  from  a  judgment  of  Mr.  Justice  Asthury  in  favour 
of  defendants.     The  case  is  proceeding. 


Excess  Profits  Duty.— The  Board  of  Referees  has  con- 
sidered applications  from  the  undermentioned  companies  jor  an 
increase  of  statutory  percentage,  with  the  results  stated  : — 

Shanghai  Electric  Construction  Co..  Ltd.,  and  Hankow  Light  and 
Power  Co..  Ltd. — Percentage  increased  to  9  per  cent,  in  case  of 
trade  or  business  carried  on  or  owned  by  a  company  or  other  cor- 
porate body,  and  to  10  per  cent,  in  the  case  of  any  other  trade  or 
business. 
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TRADE     STATISTICS     OF    SWITZERLAND. 


IMPORTS. 
The  following  figures  of  the  imports  of  electrical  and  similar 
goods  into  Switzerland  in  the  year  1915  are  taken  from  the 
recently-issued  trade  statistics;  the  figures  for  1914  are  added 
for  purposes  of  comparison,  and  notes  of  increases  or  de- 
creases are  given. 

1914.  1915.        Inc.  or  dec 

Francs.      Francs.  Francs. 

Electric  cable  nol  insulated. — 

From  Germany       19,000  '2,(11)0      -       17,000 

.,      France  1.000  —         -  L,000 

,,      Other  countries      ...  200  200 


Total 


20,200 


2,000 


18,200 


Electric  cable  insulated  with  rubber  or  paper. — 

From  Germany       90,000          5,000 

.,      Great  Britain          ...  1.000 

,,      France           20,000          4,000 


Other  countries 
Total       ... 


85,000 
1,000 
16,000 
3,000       142,000*     +      139,000 


113,000       152,000      +       39,000 
Italy. 


Cable  ditto  covered  with  lead. — 

From  Germany       3,000 

Cable  ditto  covered  with  lead  and  iron-armoured. 
From  Germany       165,000         53,000 


Great  Britain 
Total 


1,000 


166,000        53,000 


Cable  insulated  with  rubber  at  paper  and  covered 
with  textiles. — 

From  Germany       L71.000  6,000 

.,      Italy  9,000       184,000       + 

,,      Great   Britain  ...         16,000         27,000      + 


Other  countries 


5,000 


Total       201,000 

Cable  ditto  covered   with   lead. — 
From  Germany       12,000 


Austria 

Other  countries 


Total 


187,000 
1,000 

200,000 
Italy 


Dynamo-electric  machines  and  electric  transformers 


From  Germany 

,,      France 

„      Italy  ... 

Great  Britain 
Other  countries 

Total 

accumulators,  batteries, 
From  Germany 

Austria 

France 

Other  countries 


...    1,224,0(X) 

90,000 

34,000 

8,000 

19,000 

...    1,375,000 

electrodes. — 

222,000 

70,00*1 

31,000 

8,000 


112,000 
1,000 


165,000 

175,000 

11,000 

4,000 

17,000 


12,000 

187,000 

2,000 

197,000 


324,000 
65,000 
22,000 
16,000 
15,000 


965,000      -      410,000 


1,000 


3,000*     + 


3,000 


900,1100 
25,000 
12.1  K  III 
24,000 
4,000 


103,000 


10,000 
32,000* 


Total 


...       i.31,000       145,000 
Italy  29,000  fcs. 


119,000 
70,000 

21,000 
24,000 

186,000 


Insulators,    mounted. — 
From  Germany 
Fiance 
,,      Other  countries 

Total       ... 
Electric  meters. — 
From  Germany 

,,      France 

„      Italy 

,,      Great  Britain 

,,      Other  countries 

Total       ... 


78,000         33,000 
2,000  1,000 

2,000  — 


82,000 


f'97,000 

85,000 

10,000 

3,000 

7,000 


34,000      -        48,000 


873,000 

111,000 

7,000 

3,000 

4,000 


802,000       998,000      + 


Telegraph  and  telephone  apparatus. — 
474,000 
277,000 
318,000 
90,000 
53,000 


From  Germany 
,,      Belgium 
„      Great  Britain 
,,      Sweden 
,,      Other  countries 

Total 


191, OiTO 
35,000 
45,000 
58,000 
20,000 


EXPORTS. 
The    following   figures  show    the   exports    of   electrical    and 
similar  machinery  from   Switzerland   in   1914  compari 
1915.    The  diversity  of  Switzerland's  growing  export  trade  is 
noteworthy  :  — 

1914.  1915.        Inc.  i 

Francs.      Franc.--.  Francs. 

Dynamo-electric   machines  and  electric  transformers 

of  all  kinds. — 

To  Germany 

,,  Austria 

,,  France 

■   ,,  Italy 

,,  Belgium 

,,  Great    Britain    ... 

, ,  Russia 

,,  Spain 

,,  British   India     ... 

,.  Mexico 

,,  Brazil 

,,  Argentina. 

,,  Other  countries 

Total       15,578,000  15,246,000      -      332,060 

*  Netherlands  497,000  fcs.,  Norway  611,000  fcs. 

fiteam  engines,  cranes,  pumps,  turbines,  &c. — 

To  Germany 

,,  France 

,.  Belgium 

.,  Russia 

,,  British   India. 

.,  Japan 

,,  Great  Britain   ... 

.,  Other  countries 

Total       5,900,000    5,462,000  438,000 

*  Sweden  127,000  fcs.,  Spain  372,000  fcs.,  Chile  192,000  fcs. 


2,257,000 

2,998,000 

+ 

741,000 

525,000 

893,000 

+ 

HCs.OOO 

::,  hi  i-2.  hi  io 

3,523*000 

+ 

521,000 

1,158,000 

1,089,000 

- 

69,000 

401.000 

35,000 

— 

366,000 

2  014  ooo 

1.7!  IS, 000 

— 

216,000 

2,019,000 

843,000 

1,176.000 

738,000 

1.204,000 

+ 

166,000 

30,000 

201,000 

+ 

171,000 

05.000 

— 

— 

65,000 

308,000 

102.000 

— 

206,000 

950,000 

982,000 

+ 

32,000 

2.111,000 

1,578,000* 

- 

533,000 

941,000 

1,515,000 

+     574,000 

673,000 

755,000 

+       82,000 

575,000 

17,000 

-      558,000 

1,104,000 

1,189,000 

+       85,000 

49,000 

131,000 

+     82,000 

67,000 

21,000 

76,000 

577,000 

(VIS.IIOO 

+        71,000 

1,884,000 

1,186,000* 

-      638,000 

Accumulators,  Imitates,  electrodes.- 


7.000 
17. ill  ill 
7,000 

1,000 

•21.1"  Hi" 


21,000 
539,000 
140,000 

25,000 

80,000 


86,000       818,000 
Brazil   8,000  fcs. 


To  Germany 

France 

Italy 

Greece 

Egypt  _   ... 

Other  countries 

Total 

Electric    meters. — 

To  Germany 

,.  Austria-Hungary 

,,  France 

„  Italy 

,,  Great   Britain   ... 

,,  Russia  _    ■■• 

,,  Other  countries 

Total       2,037,000    2,904,000  +     867,000 

*  Includes  Spain  150,000  fcs.,  Japan  153,000  fcs. 
Steam-,  benzine,  and  electric  locomotives.*— 

Tl,  France  1,013,000         68,000  - 

,,    Algeria   and  Tunis      ...       436,000  — ■  - 

Dutch  East  Indies     ...       247,000       385,000  + 

Other  countries  ...       273,000       387, 000. t  + 


437,000 
197X100 
371,1)00 
276,000 
332,000 
?37,00O 
2S7.000 


803,000 
118,000 
155,000 
373,000 
387,000 
400,000 
668,000* 


732,000 


366,000 
79,000 

216,000 
97,000 
55,000 

263,000 

381,000 


945.000 
436.000 
138,000 
114,000 


Total       1,969,000       840,000      -  1,129,000 

*  Electric  locos,  in  1914.  146,000  fcs.;  in  1915.  11,000  fcs. 
t  Includes  Philippines  113,000   fcs'. 

Electric  cable,  not  insulated.— 

5.000 
5.000 
3,700 

13,700 


To  Germany 

6,000 

1,000      - 

5,000 

■ —         — 

Other  countries 

4,000 

300      - 

Total 


15,000 


1,300 


Electric  cable,  insulated  with  rubber  or  paper.— 
To  Germany  ...  28,000 

„   France 

„   Italy 

,,    Other   countries 


4,000      - 


b9,000 

7,000 
153,000*       20,000+ 


277,000       159,000 
.  Turkey  11.000  fcs. 
t  Greece  8,000  fcs.,  Roumania  11,000  fcs. 


Total       

*  Norway  12,000  fcs 


107.000 

85,000 

7,000 

133,000 

118,000 


Cable,  ditto,  covered  with  lead.— 

8,000 
57.000 
3,000 


To  Germany 
,,    Great  Britain 
,,    Other  countries 


1,000 

158,000 


1,212,000      349,000      -     863,000 


Total 


i.000      159,000 


9J.000 


264 


THE    ELECTRICAL    REVIEW,      [vol.  so.  no.  2,050,  march  «...  mi 


Francs.  Francs.  Francs. 

1914.  1915.  Inc.  or  dec. 
Cable,  ditto,  covered  with  lead,  and  iron  armoured. — 

To  Germany            44,000  23,000  -        21,000 

„    Great   Britain 156,000  12,000  -      144,000 

„    France               3,000  ;i,l)i.Kl 

,.    Egypt                 2,000  7,000  +         5,000 

..    other  countries          ...       105,000»  —  105,000 


Total 

310,000 

42,000 

268,000 

• 

Roumania  5,000  fes 

Col ilc,  insulated  with 
with  textiles. — 

rubber 

or  paper, 

and  covered 

To  Germany 
.,    France 
..    Italy 

,,    Great    Britain    ... 
„    Other  countries 

9,000 

56,000 
124,000 
106,000 

69,000      + 

8,000      - 
10,000*    - 

69,000 
9,000 

56,000 
116,000 
96,000 

Total       295,000 

*  Roumania. 
Cable,  ditto,  covered   with   lead. — 
To  Germany     .  3,000 


87,000 


2,000 


Other  countries 
Total 


Cooir 


9,000 

*  Roumania  5,000  fcs. 
Note. — 25  francs  =  £1. 


REVIEWS. 


2,000      - 


208,000 


1,000 
6,000 


7,000 


Experimental  Wireless  Stations.  By  P.  E.  Edelman.  Pub- 
lished by  the  author,  Minneapolis,  U.S.A.    Price  $1.50. 

This  work  is  now  in  its  third  edition,  and  has  been  brought 
up  to  date  by  a  certain  amount  of  general  revision  and  by 
the  addition  of  a  44-page  supplement  containing  brief  notes 
on  various  developments  likely  to  interest  the  wireless  experi- 
menter, and  capable  of  being  tested  or  applied  by  him.  A 
very  useful  list  is  given  of  United  States  patents  on  wireless 
telegraphy,  telephony,  and  control,  classified  under  various 
subject  headings,  and  covering  the  period  1881  to  January 
1st,  1916.  As  regards  the  main  portion  of  the  book,  which 
dates  from  1912,  and  is  probably  known  to  many  readers,  the 
author  has  taken  up  the  standpoint  that  the  average  "  ama- 
teur "  wireless  worker  is  really  an  earnest  student  of  the 
subject,  and  not  far  removed  from  the  skill  and  opportunities 
of  the  professional  operator  or  inventor.  Keeping  this  prin- 
ciple before  him,  the  author  gives  a  clear  and  practical  treat- 
ment of  the  theory,  design;  construction,  and  operation  of 
experimental  wireless  stations.  The  amount  of  theory  in- 
cluded is  only  such  as  is  likely  to  be  really  useful  to  the  reader, 
and  no  space  is  expended  on  historical  or  elementary  matter, 
or  on  half-tone  illustrations  showing  only  the  general  appear- 
ance of  apparatus.  The  book  is  very  well  illustrated  by  clear 
line  diagrams.  A  point  to  which  the  author  rightly  attaches 
great  importance  is  the  necessity  for  working  with  sharply 
tuned  wave  lengths;  unless  this  is  done,  experimental  wire- 
less stations,  by  their  very  number,  become  an  intolerable 
nuisance  to  each  other  and  to  commercial  stations. 

Beginning  with  a  general  treatment  of  the  nature  and 
theory  of  wireless  transmission,  the  author  passes  on  to  a 
description  of  types  of  aerial,  and  gives  useful  suggestions  for 
their  construction.  Grounds  and  lightning  protection  are 
treated  in  similar  manner,  and  the  next  two  chapters  are 
devoted  to  resonance  and  the  general  features  of  transmitters, 
and  to  the  calculation  of  wave  length,  capacity,  and  other 
circuit  calculations.  It  is  due  to  lack  of  clear  ideas  and  reli- 
able basic  data  that  the  average  experimenter  is  disappointed 
so  frequently  in  the  performance  of  his  equipment.  A  good 
treatment  is  given  of  the  use  and  construction  of  auxiliary 
equipment,  transmitting  condensers,  inductances,  spark  gaps, 
and  various  measuring  instruments.  The  chapter  on  con- 
tinuous waves,  wireless  telephony,  and  so  on  might  be  ex- 
tended with  advantage.  The  final  half-dozen  chapters,  on  the 
receiving  station  and  its  equipment,  are  excellent,  especially 
the  sections  dealing  with  detectors,  and  with  tuning  and  the 
prevention  of  interference.  The  table  of  contents  is  pecu- 
liarly placed  between  the  main  body  of  the  book  and  the 
supplement;  the  index  comes  at  the  end,  but  is  meagre.  The 
book  should  be  very  useful  to  anyone  interested  in  experi- 
mental wireless  work. 


Engineering    Applications    of  Higher    Mathematics,    Part    V, 

Problems  in   Electrical  Engineering.     By  V.   Karapetoff. 

New  York,  U.S.A.  :  John  Wiley  &  Sons.     Price  3s.  net. 

This  volume  is  very  obviously  in  the  nature  of  a  mathema 

tical  addendum  to  the  author's  two  treatises,  "  The  Magnetic 

Circuit"  and   "The  Electric  Circuit."     It  deals  with  a  few 

of  the   important  problems    in   electrical    engineering,,  and 

applies  the  calculus  to  their  solution.     The  ma'thematics  re- 


quired is  in  no  case  of  a  very  advanced  character — a  somewhat 
surprising  fact  in  view  of  the  title  of  the  book.  Some  explana- 
tion of  this  is,  perhaps,  to  be  obtained  from  the  preface,  in 
which  the  author  plainly  indicates  that  there  is  still  some 
uncertainty  in  American  colleges  as  to  the  proper  place  of 
mathematics  in  an  engineering  course,  and  the  proper  method 
of  teaching  mathematics  to  engineers. 

After  referring  to  the  influence  of  Prof.  Perry  on  his  ideas, 
the  author  proceeds:  "In  teaching  analytics  and  calculus  to 
engineering  students,  the  instructor  should  limit  himself  at 
first  to  a  comparatively  small  number  of  curves,  functions, 
and  transformations,  but  each  of  these  must  be  explained  and 
made  concrete  in  a  number  of  engineering  problems."  He 
then  remarks  that  most  engineers  are  not  natural  mathe- 
maticians, and  consequently  the  correct  method  of  training 
them  in  mathematics  is  to  work  from  the  concrete  to  the 
abstract:  from  the  specific  practical  case  to  the  general  case. 
He  concludes  that  "  either  our  instructors  in  mathematics 
must  come  to  understand  the  difference  between  their_  tem- 
perament and  that  of  their  students,  or  else  mathematics  in 
engineering  colleges  will  have  to  be  taught  by  engineers." 
Fortunately,  we  in  England  have  long  since  recognised  the 
importance  of  these  facts,  as  witness  the  excellent  text-books 
in  practical  mathematics  now  in  use  in  our  technical  schools 
and  colleges. 

Prof.  Karapetoff  further  suggests — apparently  as  a  quite 
revolutionary  change  in  American  methods — that  the  teaching 
of  mathematics  should  be  carried  through  all  the  four  or  five 
undergraduate  years,  and  outlines  a  "  rational  course  in 
mathematics  for  engineering  students "  covering  five  years. 
It  is  interesting  to  note  that  this  course  follows  exactly  on 
the  lines  of  the  courses  given  in  the  best  technical  schools 
and  colleges  in  this  country,  and  it  is  very  remarkable  that  a 
professor  at  Cornell  University  should  regard  such  a  course 
as  anything  beyond  the  ordinary  and  necessary  nucleus  of  an 
engineer's  college  training. 

All  this  casts  an  interesting  sidelight  on  American  methods 
of  technical  instruction,  and  incidentally  explains  the  reason 
for  the  introduction  of  chapters  on  seemingly  elementary,  and 
almost  irrelevant,  mathematics  into  quite  advanced  American 
scientific  and  technical  manuals,  of  which  Karapetoff's  treatise 
on  "  The  Electric  Circuit,"  reviewed  in  our  issue  of  September 
13th,  1912,  is  a  striking  example. 

The  six  important  problems  studied  in  this  book  are  as 
follows:  Resistance  of  non-cylindrical  conductors  and  mag- 
netic paths;  minimum  weight  of  metal  in  a  combination  of 
conductors;  most  economical  size  of  conductors;  a  leaky 
direct-current  line;  average  and  effective  values  of  voltage 
and  current;  efficiency  and  losses  in  electrical  machinery. 
Twenty  or  thirty  examples  are  worked  out  in  each  section, 
and  all  the  practical  cases  are  included.  Very  neat  proofs  are 
given  in  many  cases,  notably  in  connection  with  efficiency 
and  resistance  calculations,  and  the  practical  and  economical 
considerations  which  modify  the  answers  obtained  by  mathe- 
matics are  indicated  in  such  cases  as  determining  the  cross- 
section  of  conductors.  The  section  on  average  and  effective 
values  of  voltages  and  currents  is  extremely  well  written  and 
useful ;  there  is  also  a  useful  appendix  on  maxima  and 
minima. 

A  bibliography  is  given  at  the  end  of  the  book,  and  Eng- 
lish electrical  literature  is  represented  by  the  works  of  Flem- 
ing, Lamb,  Thomson,  and  Campbell.  Altogether  the  book 
is  a  useful  and  satisfactory  mathematical  appendix  to  the 
author's  larger  treatises;  it  should  give  breadth  and  solidity 
to  the  "knowledge  of  any  engineering  students  who  may  use 
it.— P.  H.  S.  K. 


Alternating  Current  Work.  By  W.  Perren  Maycock.  Lon- 
don :    Whittaker  &  Co.    Price  6s.  net. 

This  book  is  a  revised  and  extended  edition  of  the  author's 
former  work,  "The  Alternating  Current  Circuit  and  Motor," 
but,  as  it  now  includes  alternators  and  transformers,  it  has 
been  given  a  new  and  more  comprehensive  title.  A  sub-title 
describes  it  as  an  introductory  book  for  engineers  and 
students,  and  its  scope  and  objects  are  set  out  with  consider- 
able frankness  by  Mr.  Maycock  in  the  introductory  para- 
graphs to  Chapter  I.  Here  he  claims  that  "  it  is  certain  that 
the  subject  could  not  have  been  treated  satisfactorily  in  a 
more  elementary  way,"  and,  after  stating  that  the  calculus 
has  not  been  allowed  "to  show  its  "fearsome  face,"  and  that 
the  very  little  trigonometry  used  has  been  fully  explained, 
he  proceeds  to  enter  some  interesting  remarks  concerning 
mathematics  and  the  electrical   engineering   profession. 

"  Good  mathematical  knowledge  is  an  accomplishment 
worthy  of  great  respect,  and  is  of  decided  advantage  to  an 
engineer,  provided  he  does  not  neglact  other  aspects  of  his 
work.  But  those  who — through  lack  of  tuition  or  sheer 
mental  inability — are  unable  to  rise  to  such  heights,  may  com- 
fort themselves  with  the  reflection  that  there  is  plenty  _  of 
room  for  distinction  in  other  ways.  It  is  easy  to  imagine 
numerous  cases  .  .  .  where  the  highly  mathematical  man 
would  only  be  able  to  look  on  while  the  practical  man  was 
righting  things.  Then  there  is  the  indispensable,  '  commercial 
engineer,'  who  often  does  not  possess  very  special  knowledge 
of  either  theory  or  practice,  but  whose  duties  would  be  quite 
beyond  some  theorists  and  practicians." 

Now,,  while  we  cordially  agree  with  Mr.  Maycock  that 
the'ro  is  room  in  the  profession  for  both  theorists  and  prac- 
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ticians.  and  that  very  few  men  can  he  expert  in  both  capaci- 
ties, yet  we  are  disposed  to  doubt  the  "  indispensability  "  of 
any  electrical  engineer  to-day  who  does  not  possess  any  special 
knowledge  of  either  theory  or  practice.  The  existence  of 
such  gentlemen  is  beyond  dispute,  but  their  desirabitity  is 
open   to  question. 

After  encouraging  the  reader  who  may  become  overawed  by 
the  formulas  and  vector  diagrams  by  inciting  him  to  "  a  little 
a i -plication,"  Chapter  I  proceeds  to  specify  the  nature  and 
complication  of  the  subject  of  electrical  engineering,  and  to 
give  reasons  for  the  necessity  for  specialisation  in  one  or 
more  branches  of  the  subject. 

Chapter  II  occupies  over  Id  I  pages,  and  is  in  itself  quite  a 
little  text-book  of  the  theory  of  alternating  currents.  Follow- 
ing the  recent  suggestions  of  Dr.  Drysdale.  a  number  of 
remarkably  sound  mechanical  and  hydraulic  analogies  have 
been  given,  and  the  student's  grasp  of  the  effects  of  resist- 
ance, capacity,  and  inductance  in  a  circuit  ought  to  be 
materially  strengthened  by  this  method  of  treatment.  The 
models  used  to  obtain  these  analogies  are  well  illustrated, 
and  the  corresponding  effects  in  the  A.c.  circuit  have  been 
represented  as  far  as  possible  by  oscillograms.  The  method 
of  representing  A.C.  conditions  by  means  of  vector  diagrams 
has  been  dealt  with  in  an  equally  unique  manner,  and  the 
claim  of  the  author  to  have  devised  the  simplest  and  least 
objectionable  method  of  treatment  for  the  less  mathematically 
minded  is,  in  our  opinion,  well  sustained.  The  vector  dia- 
gram itself  is  first  introduced  with  great  subtlety,  and  its 
application  is  then  insisted  upon  in  a  few  well-chosen  and 
fully  worked  out  problems.  Most  of  the  examples  at  the 
end  of  this  and  subsequent  chapters  have  been  taken  from 
the  City  Guilds  and  A.M.I.E.E.  examination  papers,  and 
answers  are  given  to  all  the  numerical  questions. 

The  next  chapter  deals  with  polyphase  currents  and  power 
measurement,  and  here,  again,  the  hydraulic  analogy  is  em- 
ployed with  advantage,  especially  in  the  descriptions  of  the. 
wattless  current  and  the  Y  connection.  A  few  fully  worked 
out  examples  in  the  calculation  of  power  in  a.c.  circuits  also 
add  to  the  usefulness  of  the  chapter.  Chapters  TV,  V,  and 
VI  deal  in  succession  w:ith  alternators,  transformers,  and 
motors.  In  all  cases  the  various  types  are  classified,  their 
windings  are  described,  and  numerous  well-figured  diagrams 
given  of  machines  at  various  stages  in  course,  of  construction. 
The  synchronism  and  "regulation"  of  alternators  are  given 
considerable  attention,  and  numerous  calculations  of  trans- 
former losses  and  efficiency  are  given. 

The  production  of  the  rotating  field  by  '2  and  3-phase  cur- 
rents is  well  described  and  illustrated,  and  its  practical 
application  to  the  running  of  motors  is  treated  with  equal 
thoroughness.  Important  sections  of  the  chapter  on  motors 
are  also  devoted  to  single-phase  induction  and  repulsion 
motors,  and  to  motor  calculations.  This  latter  section,  which 
has  been  largely  extracted  from  the  author's  "  Electric  Cir- 
cuit Theory  and  Calculations,"  is  an  exceptionally  useful  col- 
lection of  typical  motor  problems  worked  out  in  full,  the 
circle  diagram  being  employed  in  many  cases. 

The  book  concludes  with  a  short  account  of  the  uses  of 
motors  and  the  most  recent  applications  of  A.c.  motors  to 
railway,  ship,  and  crane  work.  There  can  be  no  doubt  that 
this  book  is,  as  it  is  claimed  to  be.  an  improvement  on  the 
author's  former  work.  "The  Alternating  Current  Circuit  and 
Motor,"  for  in  these  400  pages  Mr.  Mavcock  has  given  a-  very 
thorough  account  of  his  subject.  He  has  had  two  invaluable 
allies,  to  whom  due  credit  is  given  in  the  preface — Mr. 
Hughes,  who  has  collaborated  throughout,  and  to  whom  are 
due  the  solutions  to  the  numerical  examples,  and  Mr.  Bishop, 
who  has  succeeded  admirablv  in  the  making  of  good  dia- 
grams. It  is  also  noticeable  that  the  photographs  of  machi- 
ne1 v.  Sec.,  are  unusually  clear  and  helpful,  and  are  not  of  the 
usual  catalogue  description,  and  that  to  this  end  a  large 
number  of  the  important  engineering  firms  have  been  drawn 
upon  for  blocks. 

Utoeether  the  book  is  very  sound  and  satisfactory,  and  the 
price  is  fair  and  reasonable. — P.  H.  S.  K. 


BUSINESS   NOTES. 


The  Census  of  Production. — By  a  special  Act  of  Parlia- 
ment, it  is  to  be  arranged  that  a  census  of  production  shall  not  be 
taken  in  1918.  as  the  present  year  is  a  most  unsuitable  period  to 
cover,  and  would  afford  no  trustworthy  index  to  the  course  of 
internal  trade.  It  is  proposed  that  the  Board  of  Trade  shall  have 
power  to  settle  when  the  next  census  shall  betaken,  and  shall  issue 
an  order  a  year  before  the  commencement  of  the  year  in  which  the 
census  is  to  be  taken. 

Bankruptcy  Proceedings. — Oxley,  H.  H.  (otherwise 
Oliver  Huxley),  Hanwell,  lately  of  Ealing. — Second  and  final 
dividend  6Jd.  in  the  £,  payable  March  7th.  at  14.  Bedford 
Row,  W.C. 

Cunntngton.  J.  G.  S.,  and^ALLlsoN.  H.  P.  (Laing.  Wharton 
and  Cunnington),    7,   Great   Newport    Street?.   London,    efeetric'al 


engineers  and  contractors.     March  21st  is  the  last  day  for  receipt 

of  proofs  for  dividend  by  Mr.  E.  L.  Hough,  the  Official  Receiver,  at 
Bankruptcy  Buildings,  Carry  Street,  W.C. 

Catalogues    and    Lists.— British    Thomson- II 

Co..  Ltd..  77.  Upper  Thames  Street,  London,  E.G.— Complete  lamp 
catalogue,  comprising  eight  sections,  dealing  with  drawn  tungsten 
filament  lamps  in  various  types,  including  standard  (vacuum)  lamps, 
half-watt  type  lamps,  focusing  or  projector-pattern  lamps  of  both 
vacuum  and  half-watt  types,  automobile  and  battery  lamps, 
including  half-watt  models  for  motor-car  headlights,  lamps  for 
medical,  surgical,  and  scientific  applications.  B.T.H.  carbon  filament 
lamps  for  lighting  and  for  radiator  use.  and  carbon  lamps  for 
decorative  purposes,  the  first  section  being  devoted  to  useful  tables 
and  data  relating  to  incandescent  lamps  in  general  and  to  B.T.H. 
lamps  in  particular.  These  sections  are  bound  together  in  a  stout 
tinted  cover  of  attractive  design.  Every  type  of  lamp  (no  fewer 
than  i'.7  are  illustrated)  is  priced,  with  its  dimensions,  wattage, 
form  of  cap.  and  output  of  light.  The  lighting  values  are 
expressed  in  terms  of  the  lumen,  which  gives  the  total  flow  of 
light  emitted  irrespective  of  direction,  shape  of  filament,  or 
equipment  of  the  lamp. 

The  company  has  also  issued  Incandescent  Electric  Lamp  Hand- 
book No.  3,  of  64  pages,  specially  dealing  with  Mazda  electric  lamp 
bulbs  for  all  makes  of  motor-car  in  use.  Copies  will  be  sent  to 
electrical  contractors,  motor  dealers.  Sec.,  on  application. 

Enterprise  Manufacturing  Co.,  Gun  Street  Electrical  Works. 

Bishopsgate,  London.— Illustrated  circular  relating  to  their  new 
type  of  fuseboard. 

Trade  Announcements.— The  L.P.s.    Electrical   Go. 

have  moved  their  offices  and  stores  to  14.  Howick  Place.  West- 
minster, S.W.  Telephone  number  :  "  Victoria  7346."  Telegraphic 
address  :  "  Engineyor.  Sowest,  London." 

We  understand  that  Messrs.  Quead,  Ltd.,  have  appointed  the. 
Australian  General  Electric  Co..  of  Melbourne,  their  agents  for 
Australia,  and  the  South  African  General  Electric  Co..  for  South 
Africa,  for  all  their  electric  fires. 

With  reference  to  the  notice  under  "  Change  of  Address,''  last 
week,  we  are  asked  to  state  that  only  part  of  Queen  Anne's 
Chambers,  Westminster,  has  been  taken  over  by  the  Government. 
Mr.  George  Ellison,  whose  London  offices  were  in  the  building. 
announces  that  he  has  removed  to  23.  Victoria  Street,  Westminster, 
and  that  his  telephonic  and  telegraphic  addresses  are  unaltered. 
Messrs.  Mossay  &  Co..  Ltd.,  of  Queen  Anne's  Chambers.  S.W.. 
have  also  changed  their  premises  for  the  same  reason  to  7.  Princes 
Street.  Westminster.  S.W. 

The  telephone  numbers  of  the  Unbreakable  Pulley  and  Mill 
GEARING  Co.,  Ltd..  Cannon  Street.  E.C..  have  been  altered  to 
"  hi  SI  City"  (two  lines  i. 

Vickers's   Enterprise    in    Italy.— A  further  important 

development  of  British  enterprise  in  Italy  has  recently  been 
arranged.  We  learn  that  Sir  Vincent  Caillard  and  Mr.  F.  Barker. 
directors  of  Messrs.  Vickers.  have  been  elected  directors  of  the 
Societa  per  le  Imprese  Idrauliche  ed  Elettriche  del  Tirso  and  of 
the  Societa  per  le  Forze  Idrauliche  della  Sila.  in  which  companies 
the  Banca  Commerciale  Italiana  and  its  industrial  group  are  largely 
interested.  The  object  of  the  two  companies,  to  whom  special  con- 
cessions have  been  made  by  the  Italian  Government,  is  the  develop- 
ment of  hydro-electric  power  for  industrial  purposes,  and  also  for 
agricultural  irrigation  in  Sardinia  and  the  southern  provinces  of 
Italy.  Hydro-electric  power  stations  will  be  erected  to  develop  the 
power  of  the  Rivers  Tirso  in  Sardinia  and  Sila  in  Calabria.  The 
two  companies  have  already  got  to  work  on  an  ambitious  pro- 
gramme, which,  with  the  participation  of  British  capital  and  enter- 
prise, is  expected  to  apply  a  great  stimulus  to  industrial  expansion 
in  Southern  Italy  and  Sardinia  after  the  war.  Incidentally,  the 
arrangement  may  be  regarded  as  the  driving  of  another  nail  in  the 
coffin  of  German  commercial  penetration  in  Italy.  —The  Times. 

Book  Notices. — "Proceedings  of  the- American  Institute 

of  Electrical  Engineers."  Vol.  XXXVI.  Xo.  2.  February.  1917. 
New  York  :  The  Institute. 

"  Annual  Report  of  the  Smithsonian  Institution  for  1915." 
Washington  :  Government  Printing  Office. 

"Technologic  Papers  of  the  Bureau  of  Standards.''  Xo.  74. 
Investigation  of  Cartridge-Enclosed  Fuses.  Washington  :  Govern- 
ment Printing  Office. 

"  Firm-Names  Register. '  By  G.  W.  Dames.  London:  Inform- 
ation Bureau.     3d. — This  is  a  pamphlet  reprint  from  the  Financial 

■  sling  with  the  "  Registration  of  Business  Nami  - 
the  "  man  in  the  street. " 

Owing  to  the  war.  (  heap  Seam,  the  interesting  monthly  issued 
by  Messrs.  E.  Bennis  &  Co.,  Ltd.,  will  be  issued  bi-monthly  until 
times  become  more  normal. 

Liquidations. — Jaeger.   Bros..    it,    Rathbone    Place, 

Oxford  Street,  London .  \V. --The   controller,    Mr.  Maurice   ' 
6,  Old  Jewry.  I 

Ship    Carbons,    Ltd.,    .">.   Chancery  Lane.    London.   E.C. — The 
Mi.  \V.  Hancock,  90-91,  Queen  Street.  E.C..  has  applied 

for  his  i 

Prices    Advance. — The    StkrLi.no    Telephone    am> 

Electric  Co.,  Ltd.,  have  issued  a  circular  t"  ..      ■■-.ouncing 

increases  in  prices  of  switchboards  and  magnoto  telephones. 
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LIGHTING  AND  POWER  NOTES. 


Aberdeen. — The    Electricity    Committee     reported     the 

renewal  of  the  agreement,  for  12  months,  for  the  supply  of  elec- 
tricity to  the  Great  Xorth  of  Scotland  Railway  Co. 

Argentina. — The  Compania  Alemana  Transatlautica   de 
Electrioidad  has  petitioned  the  Chamber  ol   Deputies  asking  that 

coal  and  petroleum  may  be  exempted  from  the  operation  of  the 
new  law.  which  imposes  a  .")  per  cent,  import  duty  on  goods 
hitherto  imported  free  of  duty.     Renew  of  the  River  Piute. 

Australia. — The  Sydney  City  Council's   Electric  Light 

Committee  has  considered  the  recommendation  of  the  city  electrical 
engineer  to  accept  no  new  contracts  for  lighting  excepting  for 
places  where  artificial  lighting'  is  not  already  installed.  Mr. 
Mackay.  the  city  electrical  engineer,  said  that  it  was  impossible  to 
obtain  the  necessary  machinery,  as  British  firms  had  received 
instructions  to  execute  no  work  that  was  not  required  for  the  war. 
He  had  approached  the  Chief  Commissioner  for  Railways  ( Mr. 
Fraser)  to  see  if  an  arrangement  could  be  made  for  the  City 
Council  to  draw  on  the  railway  power  house  for  a  period  of  three 
years  :  he   understood  the   Commissioners  worked  on  a  margin  of 

• EW.  at  White  Bay.     Mr.  Fraser  said  he  would  advise   him  in 

six  months'  time  if  an  arrangement  could  be  made,  and  he  (Mr. 
Maekayl  thought  that  some  relief  might  be  forthcoming  from  that 
direction  when  the  six  months  elapsed.  The  recommendation  was 
agreed  to.  with  the  addition  that  the  city  treasurer  he  instructed 
to  ascertain  what  amount  of  money  it  was  possible  to  borrow,  and 
the  rate  of  interest,  for  the  purchase  of  additional  plant.  Sec. 

Birmingham. — Retort     ox     Electric    Supply. — The 

report  of  Councillors  Appleby  and  Beale  on  the  causes  of  the  recent 
interruptions  of  electricity  supply  in  the  city  has  now  been  pub- 
lished. It  finds  that  such  failures  were  due  primarily  to  the 
abnormal  demand  for  electric  current,  which  came  at  a  time  when 
the  Committee  was  least  able  to  meet  it.  and  that  this  situation 
arose  from  causes  which  were  not  beyond  the  control  of  the  Com- 
mittee. The  chief  engineer.  Mr.  Chattock.  in  1910.  reported  that 
new  plant  would  be  required  before  a  new  station  could  be  finished 
and  proposed  extensions  at  the  Summer  Lane  station,  which  would 
defer  for  two  years  the  necessity  of  a  new  station.     In  October. 

1911,  the  purchase  of  the  Xechells  site  and  raising  of  £500, was 

agreed  to.  it  being  supposed  that  the  station  would  be  ready  for 
1915-16.  The  reporters  consider  that  it  is  the  failure  to  carry  out 
this  programme  which  is  at  the  root  of  the  trouble,  and  blame  both 
the  engineer  and  Committee  for  the  delays  which  took  place, 
pointing  out  that  from  December,  1912.  onwards  the  former  did 
not  have  the  support  of  the  whole  of  the  Committee,  although  in 
the  end  the  engineer's  original  recommendations  were  adopted. 
The  report  concludes  with  an  expression  of  anxiety  for  the  future. 
Although  the  temporary  station  will  receive  6,000  K\v.  of  addi- 
tional plant  this  summer,  it  is  doubted  whether  this  will  meet  the 
case. 

The  members  of  the  Electric  Supply  Committee  who  were  mem- 
bers in  1911— viz..  Aid.  Jephcott.  Ella  way,  and  Bird,  also  Coun- 
cillors Burman.  Hawker.  Heath,  and  Marks,  have  replied  to  the 
above  report,  pointing  out  that  prior  to  the  war  the  plant 
appeared  to  be  sufficient  for  the  needs  of  the  undertaking,  and 
emphasising  their  opinion  that  the  failures  have  been  due  to 
the  abnormal  demand  for  energy  during  the  war.  In  reference 
to  the  delays,  they  state  that  if  the  Committee  erred  on  the 
side  of  caution  it  should  be  remembered  that  economy  and  prudence 
in  expenditure  were  regarded  as  superlatively  important  at  that 
time.  The  reply  further  states,  in  reference  to  the  future,  that 
since  the  report  was  prepared  negotiations  have  been  practically 
completed  whereby  a  further  10.000  KW.  of  plant  will  be  available 
for  the  city's  use.  by  arrangement  with  a  local  firm. 

At  the  end  of  the  present  year  the  generating  plant  erected  since 
August.  1911.  ought  to  be  32.000  KW.,  which  is  7. (ion  Kw.  more 
than  the  permanent  station  would  have  held  had  it  been  completed. 
The  demand  for  energy  is  being  overtaken,  but  the  spare  plant  is 
admittedly  meagre,  and  the  Committee  is  very  strongly  of  opinion 
that  even  now  the  permanent  station  should  be  proceeded  with. 
Plans  are  now  in  preparation,  and.  in  order  to  allay  any  anxietv 
which  might  be  aroused  by  observations  in  the  report,  "the  Com- 
mittee has  asked  Mr.  C.  P.  Sparks  (president.  Institution  of  Elec- 
trical Engineers"!  to  furnish  a  report  on  the  extension  scheme. 

The  chief  engineer.  Mr.  Chattock.  at,  the  request  of  the  Com- 
mittee, presented  a  statement  with  reference  to  the  report  as  it 
affected  him  personally,  disagreeing  with  the  suggestion  made  that 
the  difficulties  of  foundations  were  not  appreciated  by  himself  and 
the  Committee. 

He  points  out  that  some  months  were  taken  up  in  191:-!  in  con- 
sidering alternative  schemes  for  ferro-eoncrete  rafts  and  piles,  and 
that  no  material  delay  arose  from  an  alteration  in  size  of  the  switch 
house.  He  concluded  by  pointing  out  the  impossibility  of  obtaining 
the  normal  amount  of  steam  with  fuel  of  the  character  now  used. 

Both  the  reports  were  approved  by  the  Council. 

Canada. — The  Imperial  Trade  Correspondent  at  Toronto 
reports  that  the  Ontario  Hydro-electric  Commission  will  again  be  a 
large  buyer  of  motors,  copper  wire,  insulators,  generators,  and  power 
plant  during  1917.  The  Commission  has  now  decided  to  carry  out  its 
own  power  plant  construction,  which  will  probably  be  commenced 
during  the  coming  spring.  The  Commission  will  also  require -large 
quantities  of  electric  railway  plant  in  connection  with  the  scheme 
of  electric  radial  railways  throughout  the  province.  Board  of 
Tr.i.le  Journal, 


Chippenham. — Workhouse    Lighting. — The  B.  of  G. 

has  decided  to  enter  into  a  contract  with  the  Electricity  Co.  on 
agreed  terms  for  the  lighting  of  the  workhouse. 

Continental. — Portugal. — Owing    to   the    shortage   of 

coal  caused  by  the  German  interference  with  neutral  shipping,  the 
gas  and  electricity  works  at  Cadiz  will  close  on  March  12th  if  no 
solution  of  the  difficulty  can  be  found. — Times. 

Dundalk. — The  Council  has  taken  steps  to  get  a  legal 

decision  as  to  whether  the  L.G.B.  has  power  to  sanction  a  loan  for 
working  capital  for  the  electricity  undertaking.  The  Board  has 
already  held,  on  legal  advice,  that  it  has  no  such  power,  but  it  is 
felt  that  the  matter  is  one  that  should  be  contested  in  a  friendly 
way.  The  Courts  are  to  be  told,  it  is  understood,  that  it  would  be 
of  no  service  for  the  Council  to  borrow  £50,000  for  plant  and 
buildings,  if  it  had  not  money  to  work  the  plant  until  revenue  had 
been  brought  in. 

The  Council  has  adopted  a  report  by  the  Electricity  Committee 
recommending,  owing  to  increases  in  cost  of  fuel-oil.  that,  as  from 
April  1st.  the  following  further  increases  be  made  in  the  supply 
tariffs  : — 10  per  cent. on  existing  power  and  heating  tariffs,  making 
a  total  increase  of  20  per  cent,  on  pre-war  rates  :  the  present  con- 
tract rate  for  town  lighting  to  be  increased  in  the  same  proportion 
as  the  increase,  dating  from  July  1st  last,  on  private  lighting  : — 
viz..  by  one-sixth.  It  is  probable  that  the  work  of  adapting  the  two 
new  engines  to  burn  tar  oil  will  not  be  completed  for  six  months 

Enniscorthy     (Co.   Wexford).— Loan     Sanction.— The 

L.G.B.  has  sanctioned  an  application  of  the  Urban  Council  to 
borrow  a  loan  of  £6,000  in  connection  with  the  local  electric 
lighting  scheme. 

Halifax. — Proposed  Loan. — -The  Tramways  and  Elec- 
tricity Committee  has  instructed  the  town  clerk  to  make  applica- 
tion to  the  L.G.B.  for  consent  to  the  borrowing  of  £10.000  for  the 
installation  of  a  new  boiler,  economiser.  &c,  required  at  the 
electricity  works. 

Heston  and  Isleworth. — Price  Increase. — The  elec- 
trical engineer  reported  to  the  Council  that  the  effect  of  Summer 
Time  lighting  last  year,  compared  with  the  returns  for  the  previous 
year.  1915.  was  a  falling  off  in  units  sold  from  3S.H15  to  37,610,  and 
in  revenue  from  £606  to  6436.  In  public  street  lighting  the  units 
sold  dropped  from  27,168  to  1,025,  with  a  drop  in  income  from  £500 
to  £351,  a  gross  loss  of  income  of  £31S.  There  were,  moreover. 
51  more  consumers  than  in  the  previous  year.  He  estimated  the 
loss  on  the  coming  summer  at  £400.  and  he  advised  that  there 
should  be  an  increase  in  charges  from  April  1st  by  12J  per  cent,  to 
all  classes  of  consumers,  making  a  total  advance  of  25  per  cent,  on 
pre-war  prices,  and  also  that  a  minimum  charge  of  tis.  Sd.  per 
quarter  lie  enforced.  The  Electric  Lighting  Committee  recommended 
that  this  increase  be  made,  and  this  was  agreed  to. 

Horsham. — Price  Increase. — The  TJ.D.C.  has  decided 

that,  as  from  March  31st.  the  maximum  demand  rate  for  elec- 
tricity supplied  for  power,  heating  and  private  lighting  be  dis- 
continued, and  that  a  flat  rate  of  6d.  per  unit  be  charged  for 
private  lighting  (except  for  places  of  worship  and  the  fire  station, 
which  would  be  supplied  at  the  present  rates.  5d.  and  4d.  per  unit 
respectively),  and  for  power  and  heating  a  uniform  charge  of  2d. 
per  unit.  It  was  estimated  that  the  extra  revenue  to  be  obtained 
from  these  alterations  would  be  £650  per  annum. 

Kendal. — For  the  year  ending  March  Mist.  1017.  it  is 

estimated  that  there  will  be  a  net  deficit  of  £978  on  the  working 
of  the  electricity  department.  For  the  month  ended  January  31st 
last,  the  units  generated  were  16,805,  as  against  18,863  in  Januarv. 
1916. 

Kilmallock  (Co.  Limerick). — Plans  have   been  prepared 

for  constructional  work  for  the  more  efficient  working  of  the 
scheme  of  the  Kilmallock  Electric  Light  and  Power  Co..  Ltd. 

Kingston-on-Thames.— Years  Working. —  For  the 
ensuing  financial  year  there  will  be  a  deficit  on  the  electricity 
undertaking  of  £1.700.  which  means  the  addition  of  2d.  in  the  £ 
to  the  rates.  Councillor  Kerrison.  chairman  of  the  Lighting  Com- 
mittee, explaining  the  deficit,  said  that  in  April  last  the  two-cycle 
Diesel  engine  crankshaft  was  fractured,  and  they  had  not  ye: 
the  use  of  the  engine  again,  while  the  cost  of  the  new  crank- 
shaft would  be  £1.050.  Then,  on  December  8th.  the  four-cycle 
Diesel  engine  broke  down,  and  to  the  end  of  the  financial  year  they 
were  not  allowed  by  the  insurance  company  to  work  it  more  than 
42  hours  a  week.  Then  they  had  to  face  a  very  heavy  increase  in 
the  cost  of  coal.  Councillor  Waters  objected  to  adding  the  £1,700 
to  the  rates,  and  said  the  undertaking  had  been  a  failure  and  a 
muddle  from  the  start.  Councillor  Kerrison.  replying  to  the  dis- 
cussion by  permission  of  the  Council,  said  the  Diesel  engines  were 
now  insured,  and  they  had  received  £200  for  consequential 
damages,  plus  the  cost  of  repairs  to  the  four-cycle  engine.  He 
estimated  that  the  increased  charge  for  current  would 
bring  them  in  over  £2.000.  The  daylight  saving  made  a 
difference  of  22  per  cent,  at  night,  when  they  got  the  best  price 
for  the  current.  A  recommendation  to  add  2d.  to  the  general 
district  rate  was  agreed  to.  Later  in  the  meeting.  Councillor 
Kerrison  moved,  and  it  was  agreed,  that  an  addition  of  20  per 
cent,  be  made  to  accounts  for  electricity  after  March  31st  next. 
In  reply  to  a  criticism  by  Councillor  Waters,  he  stated  that  they 
were  going  to  see  the  few  firms  who  had  agreements  running,  and 
ask  for  a  concession  in  view  of  the  exceptional  cost  of  production 
at  the  present  time. 
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Leeds. — Loan    Sanction. — The   L.G.B.  1ms  sanctioned 

the  borrowing  by  the  Corporation  of  £17.128  for  two  boilers  and 
other  plant  at  the  electricity  works. 

Liverpool. — At  a  recent  meeting  of  the  Mersey  Docks  and 

Harbour  Board  it  was  mentioned  that  experiments  were  being 
made  with  electrical  stacking  machines,  such  as  were  employed  at 
the  Manchester  Docks. 

London. — Woolwich. — The  Highways  Committee  of  the 

7..C.C.  is  proposing  arrangements  for  additional  power  supply  in 
the  Woolwich  district,  at  an  estimated  cost  not  exceeding  £30,000. 

Marylebone.  The  Electric  Supply  Committee  has  authorised 
the  special  war  purposes  tariff  of  Id.  per  unit  (plus  war  advance  of 
20  per  cent.")  for  current  consumed  at  a  garage  in  connection  with 
the  Red  Cross  House.  The  Committee  has  decided  to  discontinue 
the  special  rate  for  premises  used  for  war  purposes  in  cases  where 
the  Government  is  making  a  grant  towards  the  expenses  of  the 
institution. 

Deptford. — The  Council  is  urging  that,  considering  the  brief 
period  of  darkness  during  the  months  of  May.  June.  July,  and 
August  resulting  from  the  adoption  of  the  Daylight  Saving  scheme, 
it  is  desirable  to  dispense  with  street  lighting  during  these 
months,  thereby  effecting  a  considerable  saving  of  fuel  and  labour. 

Rochdale. — A  somewhat  more  reassuring  statement  as  to 

the  position  at  the  Corporation  electricity  works  was  given  by  the 
chairman  of  the  Committee  at  the  monthly  meeting  of  the  T.C.  last 
week.  Councillor  Walker  said  that  at  present  matters  were  satis- 
factory, but  the  load  they  were  grappling  with  wasan  exceptionally 
heavy  one.  and  it  iva-  quite  possible  that  interruptions  might  take 
place  in  the  future,  though  things  would  lie  better  than  recently. 
In  the  year  ending  March.  1914.  the  output  was  6,000,000  units,  in 

1915   it  was    7.000.000.  in    1916  12,000, and  in  the  year  ending 

this  month  the  figure  would  be  16,500,(  K » I,  and  if  they  could  have  met 
all  demands  for  electricitv  it  would  have  exceeded  21,000,000  unit*. 

Todmorden. — Plant  Extension. — The  Corporation  pro- 
poses to  spend  £  10,000  on  new  plant  for  the  electricity  works. 

U.S.A. — Niagara  Power. — According  to  the  Electrical 

World,  an  additional  block  of  50,000  H.p.  has  been  requisitioned  by 
the  Ontario  Hydro-Electric  Power  Commission,  not  later  than 
April  1st.  which  will  lead  to  further  curtailing  of  the  power  sent 
into  Xew  York  State.  The  announcement  of  the  new  demand 
came  as  a  complete  surprise  to  the  power  companies  and  industries 
along  the  Canadian  Niagara  frontier.  Although  the  additional 
1,400  Ob.  ft.  of  water  per  sec.  now  allotted  to  American  generating 
companies   will    relieve  the  situation,  the  cutting  off  of  a  further 

50, H.P.   will   leave   matters    as   before   the   extra    water    was 

granted.  The  temporary  permit  for  the  latter  expires  on  July  1st. 
and  unless  extended,  will  shut  down  or  lead  to  the  removal  to 
Canada,  of  many  industries. 

Wigan. — Price  Increase. — The  Electricity  Committee 

has  decided  to  increase  the  price  of  electricity  for  lighting  purposes, 
as  from  April  1st  next,  by  7i  per  cent,  over  and  above  the  present 
prices,  making  the  charges  as  follows  : — Churches  and  offices.  5|d. 
per  unit  :  shops  and  dwelling  houses.  4Jd.  per  unit  :  public  houses, 
restaurants,  and  theatres.  3|d.  per  unit. 

York. — Price    Increase. — The   Electricity   Committee 

has  decided  that  the  charges  for  electrical  energy  supplied  to  pri- 
vate consumers  and  users  of  power  be  increased  by  10  per  cent,  as 
from  April  1st. 


TRAMWAY  and  RAILWAY  NOTES. 


Accrington. — The  Tramways  Committee,   in   reply  to  a 

request  by  the  Amalgamated  Association  of  Tramway  Worker-  for 
payment  of  the  tis.  6d.  war  bonus  to  female  conductors.  &c.,  which 
was  awarded  to  the  men  by  the  Committee  on  Production,  ha.s 
intimated  that  it  cannot  depart  from  the  terms  of  the  award. 

Australia. — It   has  been   decided  by  the  Government  to 

put  in  hand  at  once  a  section  of  the  contract  for  the  construction 
of  the  Sydney  City  Railway  from  Central  Station  to  St.  James 
Road,  the  reason  being  that  the  metropolitan  tramway  traffic  has 
become  so  congested  that  relief  is  imperatively  necessary  :  part  of 
the  scheme  is  to  electrify  the  railway  system,  both  suburban  and 
country,  for  a  certain  distance  out  of  Sydney. 

A  start  is  to  be  made  immediately  with  the  electrification,  by 
converting  the  Hurstville  and  Bankstown  lines  :  this  will  enable 
the  trains  from  these  suburbs  to  go  right  down  to  Circular  Quay 
when  the  first  section  of  the  City  Railway  has  been  built. 

The  report  on  the  working  of  the  undertaking  of  the  Adelaide 
Municipal  Tramways  Trust  for  the  two  years  ended  July  31st,  1916. 
shows  that  the  Port  Adelaide  tramway  6ystem  is  now  being 
electrified,  while  about  55  miles  of  route  are  already  in  operation 
by  the  Adelaide  authorities,  with  170  cars.  We  note  that  the 
Woods-Gilbert  rail  planer  has  been  used  with  satisfactory  results 
for  removing  corrugations,  and  some  97.000  ft.  of  running  rail  have 
been  dealt  with  during  1915  and  1916.  The  total  revenue  from 
electrical  working  for  the  year  ended  July.  lPlii.  was  £322.709.  a= 
compared  with  £309,914  in  the  previous  year  :  the  total  operating 
expenses   were  *  193,964,   M   against    £191,069;    interest,  sinking- 


fund  and  reserve  appropriations  absorbed  practically  the  whole  of 
the  balance,  the  total  amount  paid  into  sinking  fund  to  date  being 

£203,683,  and  into  reserve  £107,581,  plus  some  £9, Third  Party 

Accident  reserve.  The  passengers  carried  exceeded  43  millions, 
t. 7ni i. mi  mi  car-miles  being  worked.  Roughly.  2  units  per  car-mile 
were  required  for  traction  and  car  lighting. 

Belfast. — At    the  monthly  meeting  of  the  Corporation, 

attention  was  drawn  to  the  unsatisfactory  state  of  the  tramway 
trark  and  to  the  number  of  half-empty  cars  which  ran  constantly 
to  Glengormley.  In  reply,  it  was  stated  that  the  city  surveyor  wa- 
fairly  well  satisfied  as  to  the  state  of  the  track  generally  :  and  the 
to  nmittee  would  consider  the  Glengormley  service. 

Blackpool. — The  line  between  South  Shore  Station  and 
the  borough  boundary  at  Squire's  Gate,  which  is  leased  by 
the  Corporation  to  the  Blackpool.  St.  Annes.  and  Lythani  Tram- 
wax  -  Co.,  will  be  taken  over  by  the  Corporation  on  July  26th  next, 
when  the  lease  expires.  The  company  will  have  running  powers 
only  after  that  date,  though  its  cars  will  l>e  still  allowed  to  run 
to  Central  Station  and  Manchester  Square. 

Mr.  C.  Furness.  the  tramway  manager,  has  been  authorised  to 
commence  the  training  of  a  number  of  women  as  drivers.  -..  as  to 
ensure  a  satisfactory  service  when  more  cars  are  required  during 
the  summer  season. 

Castleford. —  Fire. — A  serious  lire,  which  broke  out  at  the 

depot  of  the  Yorkshire  (1V.11.1  Tramways  Co.,  on  Monday  morning 
last,  resulted  in  the  destruction  of  eight  cars,  besides  more  than 
half  of  the  roof  of  the  shed.  The  whole  of  the  repair  shed  was 
also  burnt  out.  The  damage  is  estimated  at  anything  between 
£10,000  to  £15,000.  Eight  cars  (which  were  got  out  practically 
undamaged')  are  being  used  under  the  abnormal  conditions  to  keep 
open  the  service  of  cars  for  the  section  from  Xormanton  through 
Castleford  to  Pontefract.  The  power  station  adjoining  the  shed, 
fortunately,  escaped  injury. 

Croydon. — Electric  Tower   Wagon. — The   Tramways 

Committee  recommended  that  an  Edison  electric  tower  wagon  be 
purchased,  at  a  cost,  including  charging'  gear,  of  £921,  the  amount 
to  be  defrayed  out  of  the  reserve  and  renewals  fund.  The  annual 
cost  of  running  the  wagon  is  estimated  at  £21  :  the  recommendation 
was  agreed  to  by  the  Council. 

Dublin. — The  Chief  Secretary  for  Ireland  has  intimated 
that  be  cannot  recommend  the  Government  to  take  control  of  the 
Dublin  and  Lucan  Electric  Railway  owing  to  its  being  a  line  of  a 
tramway  character.  The  railway  carries  an  average  yearly  of 
421. 0n0  passengers,  and  serves  Chapelizod.  Palmerston.  and  other 
districts  along  the  Liffey  Valley  to  within  a  mile  or  so  of  the 
famous  Salmon  Leap  at  Luxlip.  Co.  Kildare.  and  connects  with 
the  Dublin  United  Tramways  service  from  O'Connell  Bridge  and 
Sackville  Street. 

EastjHam. —  Halfpenny  Fakes. — Although  51*392  per 

cent,  of  the  total  passengers  carried  on  the  Council's  system  are 
halfpenny  fares,  the  income  derived  therefrom  is  only  32'35  per 
cent,  of  the  total.  Under  the  circumstances,  the  Tramways  Com- 
mittee has  decided  to  abolish  the  issue  of  halfpennv  tickets  to 
adults. 

Haslingden. — The  T.C.   is    to    receive  a   report  on  the 

proposed  increase  by  Accrington  of  the  through  fare  to  Haslingden  : 
also,  on  a  further  proposal  by  that  Corporation  to  increase  the 
charge  for  electricity  supplied  in  bulk  to  Haslingden. 

Northampton. — Revised  Fares. — The  Tramways  Com- 
mittee has  decided  that  all  fares  other  than  the  ordinary  penny 
ticket,  the  Jd.  early  morning  ticket,  and  children's  tickets  be 
abolished.  The  increased  revenue  from  this  and  a  revision  of  the 
parcels  rate  is  estimated  at  £2,000  per  annum. 


TELEGRAPH  and  TELEPHONE  NOTES. 


France. — The  Colonial    Minister   is   having   a   wireless 
station  installed  at  Guadeloupe. — Journal  Telegraphiqve. 

Holland. — A  company  has  been   formed  at  Amsterdam, 

by  the  great  shipping  companies,  with  the   style  Nedexlandsche 
Telegraaf   Maatschappij  "  Radio-Holland."  for  the  installation  and 
operation   of  wireless  stations    on    board    Dutch    merchantmen. 
TtUgraphique. 

Reception    of   Cable  Telegrams   by  Sound. — The  U.S. 

Minister  for  War  has  announced  that,  as  the  result  of  numerous 
experiments,  a  method  of  receiving  cable  telegrams  by  sound  has 
been  developed,  and  appears  capable  of  replacing  the  processes  at 
present  in  use.  The  improvement  consists  essentially  in  the  use 
of  a  "  ticker "  and  lamps  of  the  "  audion  "  type,  like  those  used 
for  the  reception  of  wireless  signals,  in  conjunction  with  an 
ordinary  telephone  receiver.  The  feeble  incoming  current,  which 
is  normally  inaudible,  is  made  intermittent  by  the  ticker,  and  then 
amplified  with  the  audion.  It  is  stated  that  the  sensitiveness  of  the 
apparatus  is  so  great  that  less  than  5\j  of  the  voltage  required  to 
actuate  the  siphon  recorder  suffices  to  give  comfortable  reception. — 

.     '  'l  it/  Hf. 

Telegram  Rates. — The  rates  to   Brazil  have  bi 

at  Is.  7d.  —5s.  Id.,  and  to  Morocco  at  5d.  a  word. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Adelaide.  March  28th.  P.M.G.'s  Depart- 
ment.   Telephones,  telephone  parts,  line  and  battery  material,  &o. 

Schedules  Hi  to  153.     See  "Official  Notices"  February  2nd,  . 

Belfast.— March  i  tth.  Electricity  and  Tramways  Com- 
mittee. Six  or  twelve  months'  supply  of  stores,  including  several 
electrical  items,  for  the  Electricity  Department.  See  "Official 
Notices  "  Feb.  23rd. 

Burnley. —  March  19th.     Electrical  goods,  for  the  Board 

of  Guardians.     Mr.  J.  S.  Horn,  Clerk. 

Canada. — March  28th.   Toronto  Electric  Commissioners. 

Synchronous  condensers,  5,000,  7,500  or  10,000  k.v.a.  capacity. 
See  "  Official  Notices  "  February  !»th. 

Glasgow. — April   5th.     Corporation.     Turbo-alternatprs 

(15,000  KW.),  transformers,  and  condensing  plant  for  the  new 
generating  station  at  Dalmarnock.  Particulars  from  Mr.  W.  W. 
Lackie,  Chief  Engineer  and  Manager,  75,  Waterloo  Street,  Glasgow. 

London. — St.  Pangeas. — April  12th.     B.C.     An-  lamp 

carbons.     See  "  Official  Notices  "  to-day. 

Londonderry. — March  17th.  Corporation.  Engine-room 
stores,  carbons,  electricity  meters,  cables,  &c.,  for  the  Electricity 
Department.     Town  Clerk. 

Macclesfield. — March    14th.     Cheshire  County  Asylum. 

Electrical  goods  for  one  year.  Mr.  W.  G.  F.  Tingay,  Clerk  to  the 
Asylum,  Parkside. 

March  11th.  Corporation.  Nine  40-H.P.,  three-phase,  slip-ring 
motors.     See  "Official  Notices"  February  23rd. 

Merthyr  Tydfil. — March  13th.  Electrical  accessories  for 
six  months,  for  the  B.  of  G.  Mr.  F.  T.  James,  Clerk,  VII,  High 
Street. 

Redditch. —  .March    15th.      500   tons  of   D.S.  nuts   per 

month  for  six  or  twelve  months.  Mr.  R.  X.  Mayne,  Engineer  and 
Manager,  Electricity  Works. 

Rhondda. — March  21st.    I'.D.C.   Twelve  months'  supply 

of  house-service  meters.     See  "  Official  Notices"  March  2nd. 

Salford. —  Uniforms  for  Tramway  Department.     General 

Manager,  Tramway  Offices,  32,  Blackfriars  Street. 

Stockton-on-Tees.— -March    li'th.     Stores   for   the  T.C. 

Electricity  Department.     See  "Official  Notices"  February  23rd. 


CLOSED. 

Australia. — P.M.Gr.'s  Department.  Queensland  : — 

7,250  dry  cells,  £1,284.— Deamond  Engineering  &  Trading  Pty.,  Ltd. 
Commonwealth  Department  of  Works  and  Railways  : — 
14  n.c.  motors,  control  equipment,  and  spares,  for  Port  Augusta,  £1,663. — 

Electric  Construction  Co.,  Ltd. 
7  electric  capstans  and  spares,  for  power  house,  Darwin,  £3,060.— Gibson, 
Battle  &  Co.,  Ltd. 
Victorian  Public  Works  Department : — 
Mechanical  stoker  at  Kew  Hospital,  £139.— J.  O'Grady.  Fender*. 

Derby. — The  T.C.  Electricity  Committee   has    accepted 

the  following  tenders  : — 

E.  Morley  &  Sons. — Power  station  extensions,  £12,150. 

J.  A.  Aiton,  Ltd.— Steam  pilling,  £424. 

Hill  Bros.— Purchase  of  1,000-h.p.  Ferranti  plant  at  the  power  slation, 

£1,050. 
Derby  Coal  Co.,  Ltd.  ;  Mr.  T.  Walker ;  G.  J.  Parr  &  Sons  ;  and  Brookhouse, 
Johnson,  Ltd. — Coal. 

London. — Maryleboxe. — B.C.     Accepted  tender  : — 

;  at  Aybrook  Street 

Manchester. — The  Tramways  Committee  has  accepted  a 

large  number  of  tenders  for  accessories,  parts,  trolley  poles,  lamps 
and  other  lighting  material,  insulating  material,  carbon  brushes, 
cables  and  wires,  oils,  and  other  requirements  for  the  undertaking. 

Nuneaton. — Corporation  Electricity  Committee  : — 

G.  &  J.  Weir  &  Co.— Steam-driven  feed  pump,  £110. 

Griff  Colliery  Co.— 1,000  tons  of  nutty  slack,  12s.  2d.  per  ton  at  the  pit. 

Salford. — Tramways  Committee.     Accepted  tenders   for 
stores  include  the  following  : —    ■ 

Car  accessories  (electrical).— British  Westinghouse  Co.,  £843  .  M 

Armature  Repairing  Co.,  £838;  L.  Andrew  &  Co.,  £241;  Western 
Electrio  Co.,  £125  ;  Ward  &  Goldstone,  £98  ;  B.I.  &  Helsby  Cables,  673  . 
and  other  firms  for  smaller  amounts. 

Car  accessories  (mechanical).- Tandem  Smelting  Co.,  £312  ;  British 
Westinghouse  Co.,  £2,520 ;  Hadflelds,  Ltd.,  £1,344;  National  Rail  and 
Tramway  Appliances  Co.,  Ltd.,  £965 ;  Brown,  Bayley's  Steel  Works, 
£1,283  ;  G.  W.  Allsop,  £920 ;  Anti-Attrition  Metal  Co.,  £134  ;  and  other 
firms  for  smaller  amounts. 

Special  car  accessories. — British  Westmghouse  Co.,  £188. 

Ears,  frogs.  &c— B.I.  &  Helsby  Cables,  £115  ■  Britannia  Lamp  &  Acces- 
sories Co.,  Ltd.-,  £C7. 


FORTHCOMING     EVENTS. 

Physical  Society  of  London.— Friday,  March  9th.  At  5  p.m.  At  the 
Imperial  College  of  Science,  South  Kensington,  S.W.    Ordinary  meeting. 

Junior  Institution  of  Engineers.— Friday,  March  9th.  At  8  p.m.  '  At 
:;:),  Vi,  toria  Street,  S.W.  Lecture  on  "X-ray  History,"  electrically  illus- 
trated, by  Mr.  C.  Major. 

Friday.  March  16th.  At  8  p.m.  Paper  on  "  Munition  Work  Abroad," 
by  Mr.  C.  P.  Barber. 

Salford  Technical  and  Engineering  Association.— Saturday,  March  10th. 
At  7  p.m.  At  the  Royal  Technical  Institute,  Peel  Park.  Paper  on  "  Our 
Aerial  Ocean,"  by  Mr.  J.  Bacon. 

Chief  Technical  Assistants'  Association.— Saturday,  March  10th.  At  3  p.m. 
At  the  Tavistock  Hotel.  Covent  Garden,  W.i '.  Paper  on  "  The  Treatment 
of  Water  and  the  Removal  of  Scale,"  by  Mr.  J.  H.  Parker.  Annual  general 
meeting. 

Institution  of  Civil  Engineers.— Monday,  March  12th.  At  5.30  p.m.  At 
o,v;ii  George  Street,  Westminster,  S.W.  Lecture  on  "  Foreign  Trade  and 
its  relation  to  the  Investment  of  Capital  Abroad,"  by  Mr.  E.  Crammond. 

Institution  of  Electrical  Engineers  (Manchester  Local  Section).— 
Tu.-sday,  March  13th.  At  7  p.m.  At  the  Engineers'  Club,  17,  Albert 
Square.  Paper  on  "  Voltage  Regulation  of  Rotary  Converters,"  by  Mr. 
G.  A.  Juhlin. 

(Newcastle  Local  Section).— Monday,  March  12th.  At  6.45  p.m.  At 
the  Mining  Institute.  Paper  on  "The  Principles  involved  in  Computing 
the  Depreciation  of  Plant,"  by  Mr.  F.  Gill  and  Mr.  W.  W.  Cook. 

Belfast  Association  of  Engineers. -Thursday,  March  15th.  At  7.15  p.m. 
At  the  Municipal  Technical  Institute,  College  Square.  Paper  on  "An 
Anticipating  Governor  for  Marine  Engines,"  by  Mr.  A.  Kerr. 

Institution  of  Mechanical  Engineers.— Friday,  March  16th.  At  6  p.m.  At 
the  Institution  of  Civil  Engineers,  Great  George  Street.  S.W.  Papers  on 
'■  Heat  Treatment  of  Large  Forgings,"  by  Sir  Win.  Reardrnore,  Bart. ;  and 
"  Heat  Treatment  of  Steel  Forgings,"  by  Mr.  H.  Hashdown. 

Electro-Harmonic  Society.— Friday,  March  16th.  At  8  p.m.  At  the  Holborn 
Restaurant,  W.C.    Smoking  concert. 

Association  of  Mining  Electrical  Engineers.— Saturday,  March  17th.  At 
1.30  p.m.  At  the  Royal  Technical  College.  Glasgow.  Paper  on  "Main- 
tenance of  Underground  Plant,"  by  Mr.  M.  Baird,  jun. 


NOTES. 


Linking-up  Electricity  Works.— An  important  Conference 

of  electric  lighting  authorities  in  Lancashire  and  Cheshire  was  held 
in  the  Manchester  Town  Hall,  on  Friday  last,  when  the  Lord  Mayor, 
Aid.  Smethurst,  presided  over  a  representative  attendance.  Mr. 
G.  H.  Roberts,  M.P.,  Parliamentary  Secretary  to  the  Board  of  Trade, 
and  other  officials  of  the  Board  were  present.  Forty-two  under- 
takings were  represented. 

Mr.  Roberts  said  that  a  cheap  and  ample  supply  of  electricity 
was  absolutely  essential  to  national  development,  and  in  May  last  a 
circular  letter  was  sent  to  the  various  electric  lighting  undertakings 
throughout  the  country,  pointing  out  the  need  for  the  strictest 
economy  in  view  of  the  shortage  of  coal.  The  Board  of  Trade  held 
a  high  opinion  of  the  report,  containing  a  scheme  for  the  linking 
together  of  supply  works,  which  had  been  issued  by  the  Lancashire 
ami  Cheshire  authorities,  and  they  considered  that  it  contained 
valuable  suggestions.  Electricity  was  playing  a  very  great  part 
in  the  development  of  our  industries,  and  the  Board  of  Trade 
realised  the  new  importance  of  the  problems  to  be  considered. 
They  believed  that  the  policy  pursued  in  the  past  had  not  been  the 
right  one.  and  the  Board  were  prepared  to  give  sympathetic  con- 
sideration to  the  matter  for  which  the  Conference  had  been  called. 
The  nation  had  been  caught  unprepared  for  war,  added  Mr.  Roberts, 
and  it  was  for  us  to  see  that  we  were  not  caught  unprepared  for 
the  problem^  which  would  confront  us  when  the  war  was  over. 

Mr.  S.  L.  Pearce,  engineer  to  the  Manchester  Corporation  elec- 
tricity undertaking  and  chairman  of  the  Interconnection  Com- 
mittee, said  the  scheme,  as  at  present  outlined,  was  in  skeleton 
form,  but  he  did  not  consider  that  the  clothing  of  it  would  raise 
any  insuperable  difficulties.  If  the  proposals  for  interconnection 
were  carried  through,  there  would  be  an  annual  saving  of  £82,000 
in  coal. 

The  Manchester  Electricity  Committee  had  considered  the 
scheme,  and  had  given  it  their  unqualified  approval,  said  Mr. 
Dagnall,  the  chairman  ;  and  Mr.  L.  C.  Evans,  town  clerk  of 
Salford,  said  they  were  prepared  to  join  hands  with  other 
authorities  in  the  matter.  Several  other  local  authorities  also 
announced  their  support,  and  Councillor  Russell  Taylor,  chairman 
of  the  Liverpool  Corporation  Committee,  said  the  war  had  demon- 
strated the  enormous  amount  of  waste  that  had  taken  place. 

Mr.  Roberts  said  the  nest  step  would  rest  with  the  Interconnec- 
tion Committee.  They  would  have  to  work  out  details  of  the 
scheme,  and  then  submit  them  to  the  Board  of  Trade.  They  all 
wanted  the  most  economical  form  of  production,  he  said,  and 
unless  they  could  secure  that  within  the  next  few  years.  Great 
Britain  would  be  deposed  from  ber  great  position  of  commercial 
eminence.  Electricity  provided  one'  of  the  greatest  possibilities 
for  tin1  development  of  national  industries,  and  the  Board  of  Trade 
recognised  its  importance. 

Whilst  going  to  press  we  have  received  the  official  report  of  the 
proceedings,  of  which  further  particulars  will  appear  in  our 
next  issue. 

At  a  meeting  of  Torquay  Town  Council  on  Tuesday,  the  electrical 
engineer  and  manager  reported  attending  a  preliminary  meeting  of 
representatives  from  all  interested  concerns,  held  at  Plymouth,  to 
the  linking-up  of  electricity  supply  works  in  Devon  and 
Cornwall.  The  counties  were  divided  into  four  areas.  The  general 
opinion  was  that  the  outlay  could  not  be  borne  by  the  works  them- 
selves ;  the  scheme  must  be  State-aided.  It  was  decided  to  go 
thoroughly  into  the  matter  and  prepare  a  scheme  with  all  necessary 
di  tails,  Torquay.  Exeter.  Plymouth,  and  Cornwall  representatives 
are  to  collect  all  statistics  in  their  respective  areas  and  report  pro- 
gress-to Mr.  E.  G.  O'Kell,  of  Plymouth,  chairman  of  the  Committee. 
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Electrical  Incubation  of  Eggs. — A  recent  article  in  the 

Journal  of  Electricity  gives  some  particulars  relating'  to  the  use  of 
electrical  incubators  in  Western  America.  The  superiority  of  elec- 
tricity for  heating  is  said  to  be  quite  obvious  to  anybody  familiar 
with  the  poultry  business,  and  a  vast  field  of  enterprise  is  being 
opened  up  for  manufacturers  and  electric  suppliers  in  the  areas 
concerned.  In  one  small  C'alifornian  town  about  10.000,000 
chickens  are  artificially  hatched  each  year,  and  the  hatching  and 
brooding  of  these  chicks  by  electricity  would  require  about 
O0i  l  KW.-houra  per  annum.  A  single-deck  incubator  is  pro- 
vided with  an  average  of  75  watts  heating  capacity  per  100  eggs  ; 
the  average  energy  consumption  is  given  as  about  to  kw. -hours  per 
100  chicks  hatched  out,  and  such  incubators  are  built  for  from  30 
to  1.200  eggs.  The  incubators  are  doubled-walled,  heat-insulated, 
and  provided  with  wood  or  metal  trays  about  -1  in.  from  the  bottom. 
The  heating  elements  are  usually  at  the  top.  but  in  double-deck 
constructions  may  be  top  and  bottom. 

The  single-decker  is  claimed  to  give  more  uniform  heating,  but 
the  double-decker  requires  less  energy  per  egg.  The  space  below 
the  tray  forms  the  nursery  for  the  newly-hatched  chicken,  into 
which  the  latter  drop  when,  they  break  through  the  shell,  and  it  is 
maintained  at  about  95°  F.  The  thermometers  have  to  be  high- 
grade  instruments,  as  a  slight  error  may  considerably  influence  the 
success  of  the  hatch.  The  thermostats  used  are  very  sensitive,  and 
will  maintain  the  temperature  to  J°  or  i°. 

In  operation,  the  eggs  are  placed  on  the  trays  at  an  angle  of 
about  45°.  small  ends  down  :  the  temperature  is  gradually  raised  to 
102°  F.,  and  maintained  so  for  four  to  six  days,  when  a  test  for 
fertility  is  made  by  holding  the  trays  of  eggs  up  to  the  light.  A 
similar  test  is  made  about  the  14th  day.  After  the  first  test  the 
temperature  is  raised  to  103°  F..  and  continued  until  the  hatch  is 
off.  After  72  hours  the  eggs  are  cooled  daily,  by  removing  the 
trays  for  from  half  to  two  hours,  down  to  human  body  temperature, 
and  are  turned  to  a  different  angle.  By  the  ISth  day  the  air  cell 
in  the  large  end  should  be  dried  down  to  about  30  per  cent,  of  the 
total  volume  of  the  shell  :  ventilation  will  hasten  drying  or  the 
introduction,  of  moisture  delay  it.  After  the  lsth  day  the  incu- 
bator is  closed  until  the  chicks  emerge  and  fall  below  the  tray. 
where  they  are  left  for  24  hours  before  removal  to  the  brooders. 
The  electric  incubator  has  many  obvious  advantages  over  one 
depending  on  combustion,  and  turns  out  more  vigorous  broods  and 
a  higher  percentage  of  chicks  than  other  types.  At  Id.  per  unit 
its  approximate  cost  for  energy  is  stated  to  be  equal  to  oil  at  lOd. 
per  gallon,  but  its  greater  efficiency  in  use  offsets  any  slight  extra 
cost  for  heat. 

Under-Water  Coal  Storage. — A  recent  issue  of  the 
Electrical  World  described  the  concrete  basin  constructed  by  the 
Duquesne  Light  Co..  of  Pittsburg,  in  which  100.000  tons  of  coal 
will  be  stored  under  water.  The  basin  is  791  ft.  long.  25'5  ft.  deep, 
and  153  ft.  wide,  and  is  made  of  10  El .  •  50  ft.  reinforced  concrete 
slabs,  laid  so  as  to  permit  of  expansion  and  contraction— the 
expansion  joints  being  made  waterproof  with  pitch  and  tar  paper. 
and  suported  on  concrete  strips  4  ft.  wide  and  12  in.  thick.  Water 
is  pumped  in  through  a  14-in.  pipe  leading  to  four  12-in.  outlet 
pipes  at  different  points,  which  discharge  at  6  ft.  below  the  top  of 
the  tank.  Four  ls-in.  pipes  running  from  the  bottom  of  the  tank 
discharge  the  tank  water  to  the  adjoining  river,  and  travelling 
cranes  spanning  the  tank  will  handle  the  coal. 

Volunteer  Notes. — First  London  Engineer  Volun- 
teers.— Headquarters  :  Balderton  Street,  Oxford  Street.  W. 

March  12<h.— Technical  for  Platoon  No.  9,  at  Regencv  Street.  Squad  and 
Platoon  Drill,  Platoon  No.  10.    Signalling  Class.    Recruits'  Drill,  6.30—8. 

March  11th.— Instructional  Class,  6  15.    Platoon  Drill,  Platoon  No.  -2 

March  15th. — Platoon  Drill,  Platoon  Nos.  5  and  6.  Ambulance  Class  bv 
M.O.,  6.30. 

March  16th. — Technical  for  Platoon  No.  10,  Regency  Street.  Souad  and 
Platoon  Drill,  No  9.    Signalling  Class.    Recruits'  Drill,  6.25—8.25. 

March  11th.—  Commandant's  Parade.  2.4o,  Uniform,  for  Route  March.  Bugles 
and  Drums  to  attend. 

March  ISth.— Special  work  at  Bombing  School.  Parade  Clapham  Junction 
Station  (City  &  S.L.  Tube  Ry...  9.45  a.m. 

(By  orderl,  MacLeod  Vkarslev,  Adjutant. 

Registering    Electrical  Contractors   in   Mysore. — Some 

further  particulars  concerning  the  prompt  steps  taken  by  the 
Mysore  Durbar  to  control  the  uses  of  their  electric  current  in  Ban- 
galore and  Mysore  show  that  it  is  the  intention  of  the  Electricity 
Department  in  future  to  refuse  to  supply  current  to  any  lighting 
or  power  installation  in  those  cities  and  in  the  civil  and  military 
station  of  Bangalore,  unless  such  installations  have  been  carried 
out  by  a  licensed  contractor.  Public  advertisements  will  shortly 
appear  on  the  subject.  Contractors  who  are  not  subjects  of  H.H. 
the  Maharajah,  will,  therefore,  be  separately  licensed  for  the 
station,  and  the  names  are  given  of  the  following  contractor  firms 
to  whom  it  is  intended  to  issue  licences: — In  Bangalore  Station, 
the  Anglo-American  Electrical  Stores.  Campbell  &  Sons  :  in  the 
city.  G.  L.  Xarnappa  and  the  Empire  Stores  ;  and  in  Mysore  City, 
Gajaraja  Moodeliar.  The  fee  to  be  paid  upon  securing  licen 
Be.  1.  the  object  being  not  to  secure  revenue  therefrom,  but  to  make 
certain  that  electrical  contractors  have  sufficient  technical  qualifi- 
cations and  financial  resources  to  ensure  that  their  work  will  be 
satisfactory,  and.  as  far  as  possible,  to  prevent  defective  installa- 
tions and  personal  injury.  The  draft  licence  recites  that  it  is 
issued  upon  the  understanding  that  the  holder  agrees  to  conform 
to  the  rules  already  in  fores  and  tho3e  which  may  hereafter  be  pro- 
mulgated for  regulating  the  supply  of  power  for  heating,  lighting, 
and  industrial  purposes,  and  that  it  will  be  liable  to  be  cancelled 
at  the  option  of  the  chief  electrical  engineer  for  bad  work  or  the 
violation  of  any  of  the  rule3. — Indian  Bxgineertitg. 


The  Cost  of  Coal  in  U.S.A. — Discussing  this  subject  at 

the  American  Mining  Congress,  Messrs.  G.  O.  Smith  and  C.  E. 
Lesher.  of  the  U.S.  Geological  Survey,  suggested  that  in  the  whole 
field  of  productive  business,  the  coal  industry  seems  to  be  the  one 
most  likely  to  be  threatened  with  Government  operation.  Royalties 
add  considerably  to  the  cost  of  coal  :  in  a  recent  lease  by  a  large 
coalowner.  a  payment  of  27  per  cent,  of  the  selling  price  is 
demanded.  The  average  rate  of  royalty  on  anthracite  is  from  1 2 
to  14  per  cent,  of  the  selling  value  at  the  mine;  the  minimum 
rate  (about  10  per  cent.)  is  found  in  some  old  leases,  and  the 
maximum  (20  to  27  per  cent.)  in  leases  made  during  the  last  five 
years.  The  tendency  is  still  upward.  On  one  large  estate,  the  gross 
return  is  over  2s.  a  ton  ;  the  value  of  anthracite  lands,  which  in 
1S75  was  £100  an  acre,  is  now  about  £600  an  acre.  Large  areas 
of  land  bearing  bituminous  coal,  but  without  railway  facilities. 
can  be  purchased  at  low  prices,  and  the  average  royalty  on 
bituminous  coal  is  about  4  per  cent,  of  the  selling  value  at  the 
mine,  though  in  exceptional  cases,  where  the  coal  is  of  special 
'quality  or  favourably  situated,  royalties  are  much  higher.  The 
authors  appear  to  regard  with  favour  the  principle  of  State 
control,  not  only  of  mining  costs  and  transportation,  but  also  of 
the  prices  charged  by  coal  owners,  in  the  shape  of  royalties. — 
Electric, il  Review  and  Western  Electrician. 

The    Training    of     Disabled     Men     as     Sub-Station 

Attendants — The  Queen  visited  on  February  21st  the  cla- 
progress  at  the  Xorthampton  Polytechnic  Institute.  Clerkenwell, 
E.C..  for  giving  a  preliminary  training  to  disabled  sailors  and 
soldiers  as  electricity  sub-station  attendants.  Her  Majesty  was 
received  by  Mr.  L.  B.  Sebastian  and  Dr.  R.  M.  Walmsley,  respec- 
tively chairman  and  principal  of  the  Institute,  with  whom,  among 
others,  were  Mr.  C.  H.  Wordingham  (vice-president  I.E.E .)  and  Mr. 
P.  F.  Rowell  (secretary  I.E.E.).  representing  the  Institution  of 
Electrical  Engineers  (in  the  unavoidable  absence  of  the  president. 
Mr.  C.  P.  Sparks).  Mr.  F.  M.  Denton  and  Mr.  S.  D.  Chalmers  (heads 
of  the  Electrical  Engineering  and  Optical  Departments  I.  and  Mr. 
G.  R.  Buckley  and  Miss  Collin  (honorary  secretaries  of  the  Disabled 
Soldiers'  Aid  Committee).  During  the  course  of  a  prolonged  in- 
spection of  the  men.  while  under  actual  instruction  in  the  power 
house  of  the  Institute,  Her  Majesty  showed  the  greatest  interest 
in  the  work  that  was  being  done,  and  made  personal  inquiries  from 
each  man  as  to  his  disablement  and  the  progress  he  was  making  in 
his  training.  Her  Majesty  also  inspected  the  optical  workshops  of 
the  Institute. 

Electroculture  at  Hereford. — Tin  Development  Com- 
missioners have,  with  the  sanction  of  the  Treasury,  decided  to 
undertake  electrocultural  experiments  on  a  practical  scale  at  Here- 
ford. For  this  purpose  some  50  acres  are  to  be  provided  with  suit- 
able equipment,  at  the  Huntington  Court  Farm.  The  work  will  be 
supervised  by  Prof.  Blackman  (of  the  Imperial  College  of  Science 
and  Technology)  and  Mr.  Ingvar  Jorgensen  (who  recently  contri- 
buted an  article  on  this  subject  to  our  pages )  :  Mr.  W. '  Duddell 
(Government  Board  of  Inventions.  A;c.)  will  advise  on  electrical 
matters,  and  Mr.  W.  T.  Kerr,  the  city  electrical  engineer  of  Here- 
ford, is  also  giving  practical  assistance,  the  subject  being  one  to 
which  he  has  personally  given  much  attention,  as  also  to  the 
general  use  of  electricity  in  farming. 

Official  List  of  Vehicle-Charging  Stations.— The  Elec- 
tric Vehicle  Committee  has  issued  an  official  list  of  charging 
stations,  at  which  batteries  of  electrical  vehicles  can  be  charged. 
This  contains,  roughly.  180  names  of  places,  together  with  a  variety 
of  other  information  in  regard  to  charging  facilities,  tariffs.  fee. 
The  list  is  being  published  in  full  in  the  forthcoming  second  edi- 
tion of  the  "Commercial  Motor  Users'  Association  Handbook  of 
Approved  'Depots  " :  it  will  also  be  published  a.s  a  supplement  to 
the  June  issue  of  The  Elect,:,-  Vehicle, 

Fatality. — At  the  inquest  into  the  death  of  a  man  killed 
at  the  Derby  Corporation  Electricity  Works  through  scalding  due 
to  explosion  of  a  boiler  tube.  Mr.  T.  P.  Wilmshurst.  the  engineer, 
said  that  this  was  the  first  fatality  at  the  works  in  the  24  years  of 
its  existence.  The  boiler  in  question  was  installed  in  September. 
1914,  and  had  been  tested  periodically  by  the  insurance  company, 
whose  report  of  October.  ]  916.  contained  no  reference  to  defects. 
The  representative  of  the  makers  said  that  the  tube  which  burst 
had  probably  been  overheated,  but  a  flange  pipe  engineer  who  also 
gave  evidence  did  not  think  so.  He  said  that  the  tube  generally 
was  '175  in.  thick,  but  at  the  point  of  fracture  it  was  only  125  hi!, 
which  was  too  thin  for  the  pressure.  He  thought  it*  very  un- 
likely that  the  fault  would  have  been  discovered  by  any  examina- 
tion or  test.     Verdict.  "  Accidental  death.'' 

The    Electro-Harmonic    Society.  —  The    last    smoking 

concert  of  the  season  will  be  held  at  the  Holborn  Restaurant,  in 
the  Venetian  Chamber,  on  Friday.  March  ltith,  commencing  at 
B  p.m.  Mr.  A.  M.  Sillar  will  be  in  the  chair.  Programme:  Mr. 
Owylim  Wigley.  tenor:  Mr.  S.  H.  Beebe.  baritom  .  Mr  Robert 
Howe,  bass-baritone  :  Mr.  Will  Edwards,  humorist  :  Mr.  Walter 
Montague  and  Mr.  Ben  Osborne,  humorous  sketc  g     vyn 

Driver,  entertainer  at  the  piano  ;  Mr.  Bernard  Flanders.  \.R. A.M.. 
pianoforte  solo  and  ai 

New  Zealand. — A  Christehnrch  agent,  having  consider- 
able relations  with  the  leading  engineering  firms  in  Xew  Zealand. 
wants  to  get  into  touch  with  British  manufacturers  of  electrical 
goods  and  general  engineering  supplies.  Particulars  can  be 
obtained  from  the  Board  of  Trade  Department  of  Commercia  I 
Intelligence.     Reference  number   1 1 1 
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Automatic  Train  Control. — A  system  of  automatic  con- 
trol of  trains,  by  which  the  brakes  are  applied  when  an  engine-driver 
passes  a  signal  at  danger,  is  strongly  advocated  by  two  Board  of 
Trade  Inspeotors,  Colonel  Pringle  and  Lieut.-Colonel  Druitt.  in 
in  11  reports  on  collisions  which  occurred  on  December  l'.lth  near 
Kirtlebridge,  on  the  Caledonian  Railway,  and  at  Wigan.  on  the 
London  and  North -Western  Railway.  In  both  cases  snow  was 
falling,     the  rimes. 

German  Professors  in  England. — The  Morning  Post 
states  thai  on  Tuesday  the  Birmingham  City  Council  decided  to 
withhold  the  annual  grant  of  £13,000  to  Birmingham  University 
until  the  latter  had  decided  not  to  retain  the  services  of  any 
pre-war  unnaturalised  German  professor  on  its  salaried  staff.  The 
mover  urged  that  German  professors  were  largely  responsible  for 
the  policy  of  blood  and  iron.  It  was  stated  that  the  professor  to 
«  hom  the  resolution  related  had  been  in  this  country  for  20  years, 
but  only  became  naturalised  in  September.  11)14.  An  amendment 
by  the  Lord  Mayor  to  reduce  the  grant  by  the  amount  of  the 
professor's  salary  was  rejected. 

Tungsten  from  Cornwall. — Wolfram,  the  ore  from  which 

tungsten  is  derived,  is  being  mined  in  Cornwall,  near  Tavistock, 
where  it  is  found  in  conjunction  with  tin  ore  (cassiterite). 
Formerly  the  wolfram  was  carefully  picked  out  by  hand  and 
rejected,  whereas  nowadays  it  iis  the  miner's  main  quest,  and  the 
old  wolfram  dumps  have  proved  rich  sources  of  tungsten, 
According'  to  a  correspondent  of  the  Times,  a  stamp  mill  on  the 
river  Tamar  is  being  reorganised,  and  part  of  it  is  at  work,  the 
motive  power  being  electrical.  Magnetic  separators  are  employed 
to  separate  the  wolfram  from  the  cassiterite,  the  former  being 
slightly  magnetic. 

Summer  Time. — The  Committee  appointed  by  the  Home 

Secretary  to  inquire  into  the  results  of  the  Summer  TimeAct.  1!H6. 
has  recommended  its  renewal  "  in  11117  and  in  subsequent  years,'' 
and  that  it  shall  operate  from  the  second  Sunday  in  April  to  the 
third  Sunday  in  September,  the  variation  from  normal  time  being 
one  hour.  Inquiries  made  by  the  Committee  show  that  the  moral 
and  physical  effects  of  the  Act  last  year  were  good,  and  the  opinion 
is  expressed  that  nearly  the  whole  trouble  of  those  who  found  it 
irksome  to  get  up  in  the  early  mornings  last  summer  was  their 
failure  to  go  to  bed  at  the  same  hour  by  the  clock  as  at  other  times 
of  the  year.  The  great  bulk  of  the  working  classes  were  favour- 
able to  summer  time.  The  opinion  of  the  very  large  majority  was 
that  the  children  benefited  by  .summer  time,  though  in  certain 
districts  children  did  lose  sleep. 

The  opinions  of  agriculturists  regarding  the  working  of  the  Act 
were  extremely  conflicting,  but  the  advantage  of  having  an  extra 
evening  hour  for  carrying  crops  outweighed  any  inconvenience. 

On  many  farms  and  in  some  entire  districts  —so  far  as  the  agri- 
cultural community  was  concerned— '- the  Act  was  not  observed  at 
all.  Farmers  and  others  refused  to  alter  their  clocks.  Therefore, 
in  the  same  neighbourhood  old  time  was  observed  on  farms  anil 
summer  time  in  schools,  post  offices,  railway  stations,  and  similar 
places.  This  caused  confusion  and  friction.  However,  a  very 
large  majority  of  farmers  are  in  favour  of  the  renewal  of  the  Act. 

Artificial  light  hail  to  be  used  in  Lancashire  weaving  sheds  in  the 
early  mornings  during  the  second  half  of  September,  and  the  light 
raised  the  temperature  in  the  sheds  to  such  a  degree  that  operatives 
refused  to  work  in  them.  September  of  last  year  happened  to  be  a 
cool  month  ;  in  a  warm  September  the  difficulty  would  be  increased. 
This  difficulty  would  appear  to  be  met  by  the  recommendation  that 
the  date  for  reversion  to  normal  time  should  be  earlier  than  that 
adopted  last  year. 

The  Stock  Exchange  Committee  drew  the  Committee's  attention 
to  a  difficulty  which  in  normal  times  might  cause  considerable 
inconvenience.  Before  the  war.  the  last  hour  during  which  the 
London  Exchange  was  open  (3 — 1  p.m.)  overlapped  the  first  hour 
(10 — 11  a.m.)  of  the  New  York  session,  and  during  this  hour  in 
normal  times  a  vast  amount  of  business  was  done,  and  was  often 
continued  in  the  street  after  the  London  Exchange  had  closed.  At 
the  present  time,  the  London  Exchange  closes  at  3  p.m.,  but  after 
the  war.  when  normal  conditions  are  restored,  the  importance  of 
coincident  periods  in  the  two  sessions  may  possibly  be  still  greater 
than  in  former  times.  The.Committee  believes  that  this  difficulty 
is  capable  of  adjustment  between  the  London  and  New  York 
Exchanges  without  serious  inconvenience  to  members  and  clerks. 

With  regard  to  the  current  daily  work  of  the  Meteorological 
Office,  the  director,  Sir  Napier  Shaw,  reported  that  the  incon- 
veniences were,  as  far  as  possible,  overcome.  A  great  deal  of  con- 
fusion arose  with  the  observers,  and  the  continuity  of  many  series 
of  observations  had  been  interrupted.  "  My  impression  is,"  says 
Sir  Napier  Shaw,  "  that  there  is  now  no  possibility  of  placing 
beyond  dispute  the  exact  time  of  any  event,  except  those  dealt 
with  by  telegraph,  which  occurred  between  May  21st  and 
September  30th." 

Taking  the  evidence  as  a  whole,  the  Committee  says  that  the 
vast  preponderance  -of  opinion  throughout  Great  Britain  is 
enthusiastically  in  favour  of  summer  time,  and  of  its  renewal  as  a 
permanent  institution.  Further,  the  Committee  believes  that  what 
opposition  still  remains  will  completely  disappear  in  a  few  years. 

American  Electric  Vehicle  Trial. — The  new  model  of  an 

electric  passenger  vehicle,  manufactured  in  Detroit,  in  a  recent  run 
from  Xew  York  City  to  New  Haven.  Conn.,  made  a  highly  com- 
mendable r id       The  Electric  Vehicle  SeotioB,  N.E.L.A,.  has  been 


advised  that  three  passengers  were  carried,  and  the  distance  of 
8N'2  miles  from  Columbus  Circle,  New  York  City,  to  the  Hotel 
Taft.  Xew  Ha%-en.  Conn.,  over  an  extremely  hilly,  although  smoothly 
constructed  road,  was  accomplished  in  3  hours  and  45  minutes, 
including  all  stops,  traffic  delays,  and  reduction  of  speed  through 
thickly  populated  centres,  and  on  a  single  charge  of  the  battery. 
While  an  average  speed  of  23'4  miles  per  hour  over  a  distance  of 
88"2  miles  may  not  arouse  the  interest  of  the  speed  fiend,  yet 
when  it  is  remembered  that  this  is  kept  up  over  average  roads, 
the  speed  is  about  as  great  as  can  be  maintained  by  either  a  petrol 
or  electric  car  with  comfort  to  the  riders,  and  with  safety  to 
pedestrians. 

This  new  model  is  furnished  with  a  control  system  which  pro- 
vidi i3  for  the  safety  of  the  driver  and  other  occupants.  It  consists 
of  an  automatic  device  which,  by  the  pressure  of  the  foot  on  a 
pedal,  even  though  the  car  is  travelling  at  full  speed,  instantly  cuts 
off  the  current  and  applies  both  brakes,  regardless  of  the  position 
of  the  control  lever.  It  is  impossible  to  start  the  car  again  until 
the  control  lever  has  been  returned  to  the  neutral  position. 

This  run  is  an  evidence  of  the  "  electric's  "  ability  to  make  an 
average  long  run,  covering  the  ground  at  a  comfortable  speed,  with 
the  fear  of  possible  breakdowns  practically  eliminated.  A  series 
of  runs  have  recently  demonstrated  the  fact  that  an  electric  auto- 
mobile can  be  very  satisfactorily  used  for  interurban  travel.  These 
runs  averaged  distances  of  about  90  miles  per  trip,  and  were  con- 
ducted with  absolutely  no  trouble  of  any  sort.  One  of  the  longer 
runs  was  from  Chicago  to  Milwaukee,  a  distance  of  lol  miles. 

Prohibited  Exports. — The  Supplement  to  the  Board  oj 

Trade. Jour  mil  of  March  8th  contains  complete  lists  of  articles  which, 
according  to  the  latest  information  received  by  the  Board  of  Trade, 
are  prohibited  to  be  exported  from  Norway,  Portugal,  Russia, 
Spain,  Sweden,  and  Switzerland.  The  Supplement  also  contains 
the  United  Kingdom  Contraband  List  in  its  present  form. 

Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers.  The  members  of  the  Dl'BLIN  LOCAL  SECTION 
recently  attended  a  gas  furnace  and  industrial  heating  exhibition, 
organised  by  the  Alliance  and  Dublin  Gas  Co..  and  listened  to  an 
address  on  ''  Industrial  Heating,"  by  Mr.  H.  F.  Cotton,  the.  com- 
pany's distribution  engineer. 

The  Society  of  Engineers  (Inc.). -Since  reinforced  concrete 
was  introduced  into  this  country,  it  has  been  customary  to  employ 
plain  round  mild  steel  bars,  but  Mr.  A.  W.  C.  Shelf,  in  a  paper  on 
"  High  Tensile  rrrxim  Mild  Steel  for  Reinforced  Concrete,"  read 
before  the  Society  on  Monday  last,  endeavours  to  prove  that  greater 
efficiency  and  economy  is  obtained  by  physically  developing  mild 
steel  bars,  for  the  purpose  of  taking  out  the  first  yield  in  the  steel, 
which  is  useless,  and  has  a  detrimental  effect  in  concrete.  When 
this  first  yield  or  stretch  is  taken  out,  a  higher  yield  point  is 
obtained  without  any  injury  to  the  steel,  so  that  it  is  safer  to 
employ  a  stress  of  20,000  lb.  persq.  in.  (which  results  in  a  saving 
of  20  per  cent,  in  the  weight  of  steel  required)  than  it  was  to 
employ  a  stress  of  16,000  lb.  per  sq.  in.  before  the  steel  was 
physically  developed. 

Junior  Institution  of  Engineers.— A  lecturette  was  given  by 
Mr.  C.  G.  D.  Burdett  on  February  23rd,  entitled  "  Random  Notes 
on  Structural  Design."  The  author  dealt  with  such  details  as 
uniform  pressure  upon  footings,  the  load  over  lintels,  roof  trusses. 
bridge  girders.  ,tc.  The  question  of  wind  pressure  was  also 
discussed. 

The  Employment  Exchanges.— The  Minister  of  Labour 

has  appointed  a  Committee  to  advise  and  assist  the  Employment 
Department  of  the  Ministry  upon  matters  affecting  workmen  in 
the  building  trades  in  connection  with  the  working  of  employ- 
ment exchanges.  Mr.  J.  Kinnilmrgh  is  to  represent  the  electricians. 
It  is  proposed,  in  due  course,  to  take  steps  with  a  view  to  form- 
ing a  corresponding  Committee  of  employers'  representatives  in  the 
building  trades. 

Bankruptcy  Proceedings. — Canadian  interests  in  electric 

lighting  and  power  and  in  pulp  and  paper  mills  were  the  principal 
features  in  the  estate  of  Mr.  A.  B.  Craig,  woollen  merchant, 
trading  at  8,  Well  Street,  Cripplegate,  E  C,  under  the  style  of 
John  Craig  &  Sons.  The  debtor  failed  in  the  London  Bankruptcy 
Court  in  November.  1915,  and  on  the  7th  inst.  he  applied  to  Mr. 
Registrar  Hope  for  an  order  of  discharge.  In  the  opinion  of  the 
Official  Receiver,  the  debtor's  estimate  of  the  realisable  value  of  his 
Canadian  interests  was  excessive  and  unwarranted  ;  they  were  very 
involved,  and  nothing  could  be  done  towards  their  realisation  until 
after  the  war.  Up  to  the  present  time  the  trustee  had  only 
received  £1,082  in  respect  of  the  assets.  The  hearing  was 
adjourned. 

Charles  Benjamin  Ogilvie,  electrical  engineer.  43,  Dudley 
Road,  Whalley  Range. — The  adjourned  public  examination  of  this 
debtor  was  held  on  March  6th  at  Salford.  when  the  debtor  attri- 
buted his  failure  to  lack  of  capital  and  the  non-success  of  a  part- 
nership business.  The  deficiency  in  the  matter  was  just  over  £140. 
After  his  apprenticeship  he  started  for  himself  on  a  small  scale  as 
an  electrical  and  mechanical  engineer  at  Dudley  Road.  He  had 
no  capital,  but  managed  to  make  a  living  until  he  was  joined  by 
three  friends,  with  a  view  to  undertaking  work  for  the  Govern- 
ment. A  small  sum  was  subscribed  and  certain  orders  were  executed, 
but  owing  to  lack  of  capital  the  partnership  was  not  a  success, 
though  there  were  no  outstanding  liabilities  in  respect  of  it.  The 
examination  was  concluded, 
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OUR     PERSONAL     COLUMN. 

The  Editor*  invite  electrical  engineers,  wluther  connected  with  the 
technical  or  the  commercial  side  of   the  profession  and  industry. 

■  also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  moeements. 


Central  Station  and  Tramway  Officials.— The  Halifax 
Tramways  and  Electricity  Committee  has  resolved  to  increase 
the  salaries  of  the  electrical  engineer  (from  £700  to  ^800), 
the  traffic  manager  (£400  to  £425),  and  the  tramway  engi- 
neers  (£300  to  £325). 

The  L.C.C.  on  Tuesday  approved  the  appointment  of  Mr. 
.1.  K.  Bruce,  deputy  chief  officer  of  the  tramways,  ^  traffic 
manager  under  the  new  scheme. 

The  wages  of  the  shift  engineers  of  the  Batley  electricitj 
department  have  heen  increased  to  £2  2s.  per  week  of  56 
hours. 

Increases  of  salary  have  been  granted  by  the  Dewsbury 
Council  to  Mr.  R.  H.  Campion,  electrical  engineer,  from  £400 
lo  ±'4i5.  and  to  the  assistant  engineer,  Mr.  R.  YY.  GRUBB, 
from  £200  to  £'200  per  annum. 

Consequent  on  Mr.  W.  J.   Carter,   chief  assistant  eng er 

(Batley  electricity  department),  having  resigned,  Mr.  Percy 
Marsh  Maxwell,  shift  engineer,  was  appointed  mains  super 
intendent  at  a  salary  of  £130  per  annum ;  and  Mr.  Albert 
RrssLiNo,  shift  engineer,  was  appointed  station  superinten- 
dent, at  £125  per  annum. 

The  Manchester  Corporation  Electricity  Committee  has  re- 
commended that  the  salaries  of  the  undermentioned  officials 
he  advanced  :  — 

Mr.  H.  C.  Lamb,  resident  engineer  at  Stuart  Street  generating  station, 
first    year    £500,    second    vear  £550,    third    year    £600. 

Mr.  K.  T.  Guildford,  chief  works  clerk,  Dickinson  Street,  at  £200,  to  be 
appointed    engineer's    secretary,    at   £250. 

Mi.  F.  A.  Fothergill,  foreman  fitter,  Stuart  Street,  at  £200,  to  be  appointed 
mechanical    engineer  at    £250. 

Mr.  T.  Isaxendale,  assistant  resident  and  constructional  engineer,  Stuarl 
Street,    from    £300   to    £350. 

Mr.  J.  R.  Davidson,  boiler-house  engineer,  Stuart  Street,  from  £225  to 
£275. 

Mr.  H.  VV.   Smvth,   engineer-in-charge,    Stuart   Street,  from  £225  to    £245. 

Mr.    W.    H.    Simpson,    engineer-in-charge,    Stuart    Street,    from    £220    to  £240. 

Mr.    W.    H.    Woods,    engineer-in-charge.   Stuart   Street,  from    £220   to  £240. 

Mr.    A     1..    I.unn,   engineer-in-charge,    Stuart    Street,    from    £200   to  £240. 

Mr.  J.  Ii.   Thomson,   boiler  superintendent,   Stuart  Street,   from   £200  to  £225. 

Mi.  W.  Baxter,  foreman  of  electrical  repairs,  Stuart  Street,  from  £175 
to    £200. 

Mr.    J     Grey,  clerk  of    the    works,    Stuart    Street,   from   £163  16s.   to   £175. 

Mr.  W.  Dundas,  resident  engineer,  Dickinson  Street  and  Bloom  Street 
stations,    from   £325  to  £375. 

Mr.  A.  Williams,  Mr.  A.  E.  Hinde.  Mr.  F.  P.  Seager,  and  Mr.  J.  A.  Vice, 
engineers-in-charge  Dickinson  Street  and  Bloom  Street  stations,  from  £200 
i  .  £220 

Mr.    J      A.    E.    Hilton,   relief  engineer-in-charge,    Dickinson    Street    and     Bl r 

Street    stations,  from    £156   to  £175. 

Mr.  T.  H.  Wrav,  foreman  fitter,  Dickinson  Street  and  Bloom  S I  sta- 
tions,  from  £190   to  £200. 

Mr.     H.     W.     Sanders,     chief    draughtsman,    Dickinson    Street,    from     £2C0     In 


£275 


Dickinson   Street,    from    £21)11 


Mr.   W.    Kidd,    assistant   constructional  el 
to   £225. 

Mr.   A.    Lee,  senior   draughtsman,   Dickii 

Mr.    R.    F.   Paiton,    technical    assistant    er 
16s.    to  £175. 

Mr.  J.    Clark,    assistant  mains    engineer  (low-tension),    from   £275    t.      f  100 

Mr.  H.    Hawkins,   assistant  mains  engineer  (high-tensionl,  from   £275   to  £300 

Mr.    P.    T.    Fowler,   fault    assistant    engineer,    from    £2111    to    £230 

Mr.    A.    J.    Lovell,   district   assistant  engineer,    from    £200    to  £220. 

Mr.     E.    Bolton,    sub-stations    engineer,    from    £200    to    £225. 

Mr.  W.  H.  Hanstock  and  Mr.  W.  Hutchinson,  sub-stations  superintendents, 
from    £175    to  £200. 

Mr.  R.  Swettenham  and  Mr.  I.  H.  Whitelev,  sub-stations  inspectors,  from 
£163    16s.    to  £175. 

Mr.  H.  A.  Ratcliff,  general  superintendent  of  testing,  standardising  ami 
scientific  department,    from    £350   to   £400. 

Mr.  O.  Howarth,  senior  assistant  in  testing,  &c.,  department,  from  £163 
16s.     to  £185. 

Mr.    G     Frv,    superintendent,    motor    section,    from    £163    16s.    to    £185. 

Mr.    J.    A.  Cookson.    mains   surveyor,    from  £425   to  £4.511 

Mr.   C.    H.    Ravner.   assistant   mains  surveyor,   from    £205   to    £225, 

Mr.    L.    H.    Marlor,   installation    inspector,    from    £245    lo    £270. 

Mr.  I.  A.  Proctor,  technical  assistant  to  mains  surveyor,  from  £163  Ills. 
to    £180. 

The  Islington  Lighting  Committee  recommends  that  the 
salarv  of  Mr.  A.  P.  MacAlister,  deputv  electrical  engineer, 
he  advanced  from  £350  to  £400;  and  that  the  salary  of  Mr. 
0.  S.  A.  Munro.  constructional  and  repairs  engineer,  be  in- 
creased from   £3  i-is.  to   i'4  per  week. 

The  Islington  B.C.  Special  Salaries  Committee  has  con- 
sidered a  petition  by  six  members  of  the  electricity  works 
technical  engineering  staff,  pointing  out  that,  as  single  men. 
thev  are  excluded  from  participating  in  the  war  bonus 
Scheme,  notwithstanding  that  during  the  war  their  duties 
have  increased  nearly  two-fold,  mainly  owing  to  the  in- 
creased station  output,  and  they  are  not  in  receipt  of  any 
pay  ltd-  overtime  or  extra  duties.  The  officers  concerned  had 
applied  for  permission  to  join  the  Forces,  but  they  had  been 
informed  that  they  were  best  serving  the  national  interests 
by  remaining  in  their  present  positions.  The  Committee  is 
satisfied  that  the  men  are  engaged  on  very  important  work, 
and  it  has  decided  that  the  war  bonus  scheme  should  be 
applied  in  their  ease. 

Mr.  F.  E.  A.  Rea,  engineer-in-charge  at  the  Rawtenstall 
electricity  works,  was  presented  with  a  case  of  cutlery  by  the 
staff  on  the  occasion  of  his  marriage. 

General.— Cotm.  Richard  Holt  has  been  appointed  chair- 
man of  Blackpool  Electricity  Committee,  in  succession  to  the 
late  Aid.  J.  Brodie.  „    , 

Mr.  I.  J.  Oowex,  A.M.I. E.E.,  late  of  Stoke-on-Trent 
Borough   electricity  department,  and  formerly   chief  assistant 


engineer  to  the  Eangoon  Tramways  &  Supply  Co.,  has  been 
appointed  chief  engineer  to  Messrs.  Portals. 

Roll  of  Honour. — Private  J.  Klnion,  Loyal  North  Lanca- 
shire Regiment,  who  has  been  killed  m  Mesopotamia,  aged 
27,  was  employed  by  Messrs.  Dick,  Kerr  \-  Co.,  Ltd.,  at 
Preston. 

Private  J.  F.  Neal,  Loyal  Marine  Light  Infantry,  who  was 
with  Messrs.  Johnson  &  Phillips,  Ltd.,  of  Charlton,  has  died 
of  wounds. 

Private  L  Linn.  Machine  Gun  Corps,  who  was  for  five 
years  on  the  stall'  of  Messrs.  Willans  &  Robinson.  Rugby,  has 
died    in   hospital   after  having    his   leg   amputated. 

Private  L.  J.  Hopkins,  who  was  at  Rugby  with  the  British 
Thomson-Houston  Co.,  Ltd..  has  fallen  in  action. 

Lieutenant  W.  R.  Carse,  R.F.C..  who  has  been  killed 
whilst  thing,  was  on  the  test  department  stall'  ,,l  the  B.T.H. 
Co.,    Ltd..    at    Rugby. 

Sergeant  -I.  E.  Wolstensroft,  King's  own  Yorkshire  Lighl 
Infantry,  formerly  on  the  Hull  Corporation  tramwaj  -tali. 
has  been  recommended  tor  a  commission,  and  is  now  in  the 
Officers'  Training   Corps. 

Obituary.— Mu.  Tames  Forrest. — We  regret  to  record  the 
death,  which  occurred  on  Friday  last,  at  the  age  of  91  years, 
of  Mr.  James  Forrest,  the  honorarj  seeretarj  ol  the  Institu- 
tion of  Civil  Engineers,  with  which  he  had  been  connected 
for  7-"i  years,  and  to  the  interests  of  which  he  had  un- 
reservedly devoted  by  far  the  greater  part  of  his  life.  Mr. 
Forrest,  who  was  a  I,ondoner  by  birth,  received  his  engi- 
neering training  under  Messrs.  E.  &  I.  Manby,  to  whom  he 
was  articled,  and  later  under  Mr.  Charles  Manby,  the  then 
secretary  of  the  Institution.  Some  years  of  practical  rail- 
way construction  experience  in  Yorkshire  followed.  Mr, 
Forrest  returned  to  London  in  1848,  and  was  with  Mr.  Manby 
assisting  him  in  the  work  of  the  Institution,  but  receiving 
no  remuneration  excepting  an  honorarium  of  £50  for  com- 
piling a  library  catalogue.  In  1856  Mr.  Manby  retired  from 
the  active  secretaryship,  but  he  retained  the  title  for  three 
years  from  that  date.  The  full  title  and  responsibility  fell  to 
Mr.  Fa-rest  in  1859,  and  from  that  date  onwards  he  devoted 
himself  entirely  to  the  Institution's  interests  until  ill-health 
compelled  him  to  retire  from  active  work  in  1896.  At  that 
date  he  was  made  honorary  secretary.  It  was  due  to  his 
efforts  that  the  Council  was  induced  to  abandon  the  former 
rigid  exclusiveness  of  the  body,  which  had  so  limited  its 
membership  that  it  could  not  recognise  as  a  civil  engineer 
a  man  who  was  occupied  in  the  design  and  construction  of 
machinery.  One  of  the  effects  of  this  exclusiveness  was 
seen  in  the  formation  of  the  Institution  of  Mechanical  Engi- 
neers. Mr.  Forrest's  ambition  was  tor  the  "Oivils"  to  b< 
come  the  representative  body  of  the  entire  engineering  pro 
fession  of  the  British  Empire.  The  realisation  of  such  an 
ambition  under  the  circumstances  could  not  be  secured  with- 
out patience,  tact,  and  hard  work,  and  it  was  not  until  the 
year  1886  that  he  could  claim  to  have  thoroughly  established 
the  new  reputation.  When  the  deceased  gentleman  was  first 
appointed  secretary,  there  was  a  membership  of  only  835  in 
all  classes:  to-day.  including  students,  it  is  8,600.  The 
"  James  Forrest  "  Lecture,  of  course  named  after  him.  was 
established  by  the  Institution  out  of  a  fund  subscribed  by 
members  in  his  honour,  and  presented  by  him  for  that  pur- 
pose. Sir  J.  Wolfe  Barry  is  shortly  to  deliver  the  25th  of 
these  lectures.  .A  service  in  memory  of  Mr.  Forrest  was  held 
at  St.  Margaret's  Church,  Westminster,  on   Wednesday. 

Mr.  E.  M.  Murphy. — Mr.  Edward  Martin  Murphy,  who 
lias  passed  away  in  his  35th  year,  was  the  fourth  son  of  Mr. 
\Y.  M.  Murphy,  chairman  of  the  Dublin  United  (Electric) 
Tramways  Co.  He  spent  his  early  years  tit  the  General 
Electric  Works.  Schenectady,  where  he  received  his  training 
in  electrical  engineering.  Of  late  years,  deceased  had  been 
managing  director  of  the  Independent  Newspapers,  Ltd., 
Dublin,  of  which  his  father  is  chief  proprietor.  Mr.  Murphj 
had  been  in  bad  health  for  a  considerable  time,  and  Ins 
death   was  not    rvnexpected. 

Sir  Benjamin  Brown. — We  regrel  to  record  the  death  of 
Sir  Benjamin  Brown,  who  had  been  for  the  whole  of  bis 
lift-  s, ,  prominently  associated  with  engineering  indnstrv  in 
the  Newcastle  district.  Sir  Benjamin,  who  was  78  years  ol 
age.  retired  from  the  chairmanship  of  Messrs.  R.  &  YY.  Haw 
thom,   Leslie  &    (Jo.   only  las)    vear.      He  was  a    director  of   the 

Newcastle  A-   District    Electric    Lighting    Co.,    Ltd.      As   our 

readers  are  aware,  he  was  \et\  keeoK  interested  iii  indus 
trial  labour  problems  and  the  relations  oi  Capital  and  Laboui 
lb  \\a-  a  writer  on  this  matter  almost  to  the  fist.  We  read 
that  Sir  Benjamin  did  not  hesitate  to  ascribe  much  ol  bis 
seceess  m  industrj  to  the  tiineK  advice  and  support  of  a 
banker  ot  last  century,  who.  at  tit  influenced  his 

mind  ami  activities  in  the  direction  of  the  business  side  ot 
engineering. 


NEW     COMPANIES     REGISTERED. 


Tintjev  &  Co..  Ltd.   (146,292).— Private  company.     'Ibis 

company  was    regist.  red  on    March   l-t.  witk 

to  takeover   the   business   ol   engin  I     Robinson  and  W. 

mi  Street,    Clerkenwell.    and    at   8,    Staple    Inn,    E.C.,   an 

Titled    &  Co.,  and    to   carry    on    the   busin,  - 

mental,   and   scientific  engineers.     The  subscrih  rs    (ea.cn  with  one  share)  are: 
L    I.    Robinson,    a.    Staple   Inn.   W.C..    electric, 1    engineer;   W.    H.    Tingey.  6S. 
I   .ne.    W.C..   engineer.      The  first    directors  are    L.    I.    Robinson    and 
W     II      linyev.      Registered    office:    3,    Staple    Inn,   Holborn,   E.G. 
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OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Walter's  Electrical  Manufacturing  Co.,  Ltd. — A  memoran- 
dum ..I  satisfaction  in  lull  on  January  1st.  15)17.  of  choree  dated  September 
B9th,   1916,    securing  an    undefined 

Phillips  Magnetos,  Ltd.— Particulars  of  .£3,000  deben- 
tures created  October  2nd,  1916,  filed  pursuant  to  Section  113  (3)  of  the  Com- 
panies (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Pro- 
perty charged  :  The  company's  undertaking  and  property/  present  and  future, 
including    uncalled   capital.      No   trustees. 

Sterling    Telephone    &    Electric    Co.,     Ltd. — Memoranda 

lion    in    full    (a)    of  mortgage    dated    February    8th,    1915,    securing 

£10.0(10.    and    further   advances,  and    (b)  mortgage    dated    November    11th,    1915, 

securing    £48,253    17s.    Id,    and  further    advances    (notice    filed    February    22nd, 
1917),    have    been    filed. 

Horrabridge  &  District  Electric  Supplv  Co.,  Ltd. — Parti- 
culars of  £400  debentures  created  Januarv  29th  19171  filed  pursuant  of  Sec- 
tion 93  (3)  of  the  Companies  (Consolidation)  Act,  1908,  the  whole  amount 
being  now  issued.  Property  charged  :  The  company's  undertaking  and  pro- 
perty,   present   and    future,    including    uncalled    capital.      No   trustees 


CITY     NOTES. 


At  the  annual  meeting  on  February  '27th, 
Liverpool  Mr.  H.  C.  Woodward  said  that  the  rail- 

Overhead    .       way    was   still   controlled   by    the  Railway 

Railway  Co.  Executive  Committee.  The  receipts  shown 
(£105,526)  did  not  represent  the  traffic 
actually  carried,  but  that  was  the  sum  they  received  after 
the  surplus  over  their  1913  revenue  had  been  paid  to  the 
Government.  The  traffic  continued  to  expand.  The  total 
expenditure  on  the  railway  and  tramways  amounted  to 
£ 73,394,  an  increase  of  £13,359.  This  was  due  to  the  higher 
prices  of  coal,  and  stores  and  materials  of  every  description, 
and  additional  war  bonus.  The  upkeep  of  the  railway  and 
tramway  had  been  maintained  in  as  efficient  a  condition  and 
state  of  repair  as  was  possible  under  existing  circumstances, 
but  certain  arrears  would  have  to  be  made  up  immediately 
opportunity  again  offered,  for  which  they  expected  to  be 
recompensed  by  the  Government.  They  carried  last  year 
3,500,000  more  passengers  than  in  1913,  with  about  the  same 
train  mileage,  and  this  larger  traffic  had  considerably  taxed 
the  accommodation  of  their  rolling  stock,  particularly  at  cer- 
tain times  of  the  day.  They  ran  a  three-minutes'  service  in 
the  busiest  hours,  which  was  as  much  as  they  could  do  with 
their  present  staff:  but,  even  then,  there  was  much  conges- 
tion, which  the  directors  had  endeavoured  to  meet  by  pur- 
chasing some  additional  coaches,  so  as  to  give  more  third-class 
accommodation.  In  common  with  other  railways,  they  had, 
on  the  instructions  of  the  Government,  increased  their  ordi- 
nary fares  by  50  per  cent.,  which  increase  came  into  opera- 
tion on  January  1st  last.  The  directors  communicated  with 
the  Board  of  Trade,  asking  that  the  increase  should  not  apply 
to  their  system,  as,  beina  worked  by  electricity,  they  had  no 
locomotives  to  hand  over  nor  rails  to  spare,  like  other  rail- 
ways. The  Liverpool  Chamber  of  Commerce  joined  in  this 
appeal,  but  the  reply,  in  both  cases,  was  that  no  distinction 
could  be  made,  and  that  the  increase  should  operate  on  all 
railways  under  their  control.  When  the  war  was  over,  and 
the  present  Government  control  and  guarantee  terminated, 
they  would  undoubtedly  find  themselves  faced  with  a  largely 
increased  working  expenditure,  and  although  he  should  be  ' 
verj  glad  to  see  their  fares  again  on  a  lower  level,  and  traffic 
thus  encouraged,  he  doubted  their  being  able  to  return  in  all 
cases  to  the  extremely  low  rates  in  vogue  during  the  pre-war 
period.  The  chairman  congratulated  the  general  manager, 
Mr.  Neachell.  his  principal  assistants,  and  the  staff  as  a 
whole,  on  the  successful  carrying  on  of  the  undertaking,  with 
a  much  increased  traffic,  amounting,  as  compared  with  1913, 
to  an  increase  of  about  26  per  cent.,  and  with  so  many  com- 
paratively new  hands  to  train  and  instruct  in  their  duties. 
Mr.   J.  Browne  Martin  presided  at  the 

Westminster      annual    meeting    on    February   28th.      He 
Electric  Supply     said   that  the  receipts  were  £15,000  larger 

Corpn.,  Ltd.  than  for  1915.  owing  to  the  increased 
charges  to  consumers  and  large  expansion 
in  power  and  heating  current  sold.  The  use  of  radiators  and 
electric  fires  was  constantly  increasing.  They  had  sold  187,000 
units  less  for  lighting  than  in  1915,  and  still  less  would  have 
been  used  but  for  the  fogs  and  dark  weather.  Power  and 
heating  units  sold  increased  by  1.200,000.  and  the  total  for 
these  purposes  very  nearly  approached  those  sold  for  lighting. 
In  regard  -  to  expenses,  coal  had  cost  Is.  6d.  per  ton  more 
than  in  1915.  and  the  cost  of  public  lighting  was  up  by  £927, 
owing  to  carbons  and  wages.  For  the  first  time  thev  had  a 
material  reduction  in  the  amount  paid  for  rates.  They  had 
lent  to  the  Treasurv  securities  to  the  amount  of  over  £70,000, 
and  held  £90,000  of' War  I^an  Exchequer  Bonds  and  Treasury 
Bills.  They  had  also  subscribed  £25,000  to  the  new  loan. 
The  Daylight  Saving  Bill  appreciably  reduced  their  lighting 
sales.  They  were  making  no  further  increase  in  the  charge 
for  electricity  for  lighting  purposes  beyond  the  10  per  cent, 
of  October.  1915,  but  they  were  slightly  raising  the  price  for 
that  supplied  for  power  and  heating,  which  was  still  appreci- 


ably below  that  charged  in  many  other  districts.  The  price 
of  coal  and  its  delivery  formed  a  chief  factor  in  the  business, 
and  those  contingencies  must  be  borne  in  mind. 

Viscount  Chilston   presided  at  the  an- 
Tramways,       nual  meeting  on  February  28th.     He  said 
Light  &  Power     that  their  income  from  the  various  power, 
Co.,  Ltd.  lighting,    and  tramway   undertakings   was 

£35,272,  an  increase  of  £4,780.  Adminis- 
tration expenses  were  approximately  the  same  as  in  1915,  but 
debenture  and  loan  interest  absorbed  £1,200  more.  £100,000 
of  5  per  cent,  debenture  stock  was  issued  during  the  year, 
the  proceeds  of  the  issue  being  applied  in  repaying  loans  from 
bankers  and  providing  for  the  current  needs  of  the  company. 
All  the  properties  showed  an  improvement  except  the  electric 
lighting  portion  of  the  Leamington  and  Warwick  Co.,  and 
the  electric  lighting  undertaking  in  Leamington.  The 
decline  in  profit"  was  purely  temporary.  The  position 
of  the  company  now  justified  them  in  paying  dividends 
half-yearly  on  September  1st  and  March  1st  each  year,  and 
they  therefore  proposed  to  pay  the  preference  dividend  on 
these  dates  in  future,  unless  the  company  was  faced  with 
any  set-back  which  could  not  be  foreseen  at  present.  Out 
of  the  balance  of  £36,769  available,  £12,214  was  required  for 
debenture  and  loan  interest,  6  per  cent,  was  paid  on  the  pre- 
ference shares,  £5,000  transferred  to  reserve,  and  £4,073  is 
to  be  carried  forward.  Considering  the  great  difficulties  of 
the  times,  the  report  was  extremely  satisfactory. 

At   the  annual  meeting,  on   March  2nd, 
Newcastle  and     Mr.    Arthur   Scholefield,   the    chairman, 
District  referred  to  the    great  loss  that    the  corn- 

Electric  Light=  pany  and  the  whole  of  the  Tyneside  dis- 
ing  Co.,  Ltd.  trict  had  sustained  through  the  death  of 
Sir  Benjamin  C.  Browne.  Sir  Benjamin 
joined  the  company  28  years  ago,  when  it  was  formed.  The 
diivrt. us  proposed  to  place  £10,000  out  of  the  year's  profits 
to  the  reserve  fund,  making  £20,777.  The  capital  expendi- 
ture had  been  increased  by  £9,793.  The  gross  receipts  for 
energy,  eve,  showed  an  increase  of  £15,051.  or  about  19  per 
cent.,  which  was  very  good;  the  receipts  had  been  affected 
by  the  lighting  restrictions.  On  the  termination  of  the  war 
the  loss  due  to  the  restriction  of  lighting  would  be  recovered, 
and  with  a  reduction  of  working  costs  the  directors  looked 
forward  with  confidence  to  the  results  of  the  future.  There 
had  been  an  increase  of  23  per  cent,  in  the .  number  of  units 
sold  during  the  year.  The  net  profit  for  the  year,  £20,816, 
was  an  increase  of  £4,851.  They  proposed  to  pay  a  dividend 
of  2J  per  cent.,  for  the  directors,  in  view  of  the  continued 
high  price  of  coal  and  the  unsettled  conditions  prevailing  at 
the  present  time,  did  not  think  it  would  be  wise  to  distri- 
bute more  than  the  dividend  now  recommended. 

During  1916  connections  to  the  system  in- 
Kensington  and    creased    by  59  to   5,070,    and  the   energv- 
h  nigh tsh ridge     consuming  devices  by  11,390   (30  watts)  to 
Llectric  Light      522,175.      Lighting  restrictions  were   more 
ing  Co.,  Ltd.      stringent   than  in   1915,  and   the  Summer 
Time  Act  caused  a  reduction  of  8  per  cent. 
in  the  units  sold  during  the  period  it  was  in  operation.     The 
net  profit    was    £11,574,   plus  £432   brought  forward.     After 
paving  the  preference  dividends,  and  a  final   dividend  at  the 
rate  of   7   per   cent,   for  the   last  half-year  on    the   ordinary, 
making  6  per  cent,   for  the  year,  £205  is  to  be  earned   for- 
ward.   The  balance  of  the  renewal  and  reserve  fund  account, 
after  writing  off  the  capital  account  £6.981  for  old  plant  sold, 
now  stands  at  £135,925.     Mr.   G.   H.  Hopkinson  has  retired 
from  the  board  after   23  years.     The  vacancy   is  not   to  be 
filled  at  present.    Annual  meeting :   March  15th. 

The  capital  expenditure  durino  1916  was 
Metropolitan       £34.493.   making  the  total  £2,293,094.  The 
Electric  Supply     gross   revenue    was    £277,909,   an   increase 
Co.,  Ltd.  of    £48.708;     the    working   expenses    were 

£161,009,  an  increase  of  £33,859.  £40,000 
has  been  put  to  depreciation  and  reserve  (now  standing  at 
£377,359),  and  £76,900  is  carried  to  the  credit  of  net  revenue 
account.  The  balance  brought  forward,  together  with  in- 
terest and  dividends  on  investments,  &c,  brings  the  total 
up  to  £90,195,  and  after  deducting  interest  on  debenture 
stocks  and  loans,  dividend  on  preference  shares  and  sundry 
items  written  off.  the  balance  is  £34,757.  A  further  dividend 
nl  2s.  per  share  (at  the  rate  of  4  per  cent,  per  annum),  making 
a  total  for  the  year  of  3s.  per  share,  or  3  per  cent,  for  the 
year,  is  recommended,  leaving  £4,757  to  carry  forward.  _The 
new  connections  during  the  year  were  equal  to  119,880  25-C.P. 
lamps,  making  the  total  connected  1,317,643.  Annual  meet- 
ing :    March    13th. 

The   capital    expended   during   1916   was 
County  of        £31,409,  making  £2,189,064.    The  revenue 
London  for  the  year,  after  deducting  all  costs  and 

Electric  Supply    charges,      was     £156,894,      plus     £14,499 
Co.,  Ltd.  brought    forward.       Debenture    and    loan 

interest  absorbed  £42.528,  and  there  is  put 
to  reserve  for  depreciation  £45,000,  leaving  for  distribution 
£83,865.  After  paying  the  preference  dividend,  and  divi- 
dends of  5  per  cent.'  and  9  per  cent.,  less  income-tax,  for  the 
first  and  second  half-years  respectively  on  the  ordinary  shares, 
618,378  remains  to  'be  carried  forward.  Applications  for 
4,516  kw.  received  during  the  year  bring  up  the  total  to 
64.581  kw.  The  total  units  sold  were  35,029,862.  an  increase 
of  4.467,817.     The  number  of  consumers  increased  from  25,913 
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to  26,994.  The  results  are  regarded  as  satisfactory.  Cost  of 
coal  and  other  material  further  increased;  lighting  restric- 
tions more  vigorously  enforced.  The  Bournemouth  &  Poole 
Co.  has  paid  6  per  cent,  for  the  year.  Coatbridge  &  Airdrie 
Co.  increased  its  units  sold  from  6,134,986  units  to  8,414,823. 
Annual   meeting  :    March   12th. 

Mr.  H.  St.  J.  Winkworth,  presiding  at 
South  Metro*      the  annual  meeting,  said  that  the  number 
politan  Electric     of  new  consumers  was  only  204,   as  cable 
Light  &  Power     extension  had  been  kept  to  a  minimum  in 
Co.,  Ltd.  residential   and    shopping   districts.       New 

business  and  extensions,  and  additional 
bulk  supply  had  increased  the  revenue  by  £15,130,  the  largest 
increase  they  had  had.  The  total  units  sold  were  41  per  cent, 
better  than'  1915,  and  94  per  cent,  better  than  1914.  Sales 
for  heating  and  domestic  power  were  356,753  units,  as  against 
212,154  in  1915.  Sales  in  the  showrooms  and  the  wiring  and 
installation  work  carried  out  amounted  to  £12,800,  with  4,804 
transactions  (4.479  in  1915).  Coal  cost  £26,673,  or  £12,420 
more,  partly  due  to  increased  output  and  partly  to  higher 
cost,  higher  freights,  ancl  inferior  quality,  although  owing 
to  more  efficient  working  the  quantity  used  per  unit  gene- 
rated was  the  lowest  on  record.  Eates  charged  to  consumers 
had  been  revised  in  some  cases  to  meet  in  part  the  increased 
cost.  The  West  Kent  Electric  Co..  Ltd..  had  paid  a  dividend 
of  10  per  cent.,  and  the  expansion  of  business  was  continuing, 
and  the  outlook  was  favourable.  The  prospects  as  to  output 
of  the  South  Metropolitan  Co.  for  the  coming  year  were  good, 
but  it  was  difficult  to  forecast  what  the  effect  of  the  prevail- 
ing conditions  might  be  upon  economical  working.  For  many 
weeks  past  the  increased  output  has  approximated  35  per 
cent,  to  45  per  cent,  over  that  of  1916.  Mr.  H.  W.  BoWDEN, 
the  engineer-in-chief,  in  seconding  the  adoption  of  the  report, 
made  his  usual  technical  statement.  Among  other  things,  he 
said  that  the  results  of  their  experiments  with  coke  breeze 
were  distinctly  encouraging,  but  they  had  to  abandon  the 
trials  owing  to  the  heavy  demands  made  upon  the  boiler 
plant.  It  was  their  intention  to  resume  the  trials  as  soon  as 
there  was  sufficient  boiler  plant  available  for  the  purpose. 

Mr.  Walter   Leaf,  presiding  at  the  an- 
St.  James'  and     nual  meeting,  said  that  by  appointing  Sir 
Pall  Mall  Alex.    Kennedy   to   succeed   the   late    Mr. 

Electric  Light     Dobson  (chief  engineer)  they  were  able  to 
Co.,  Ltd.  draw    still   closer   their    alliance   with   the 

Westminster  Co.  During  the  year  the 
business  had  recovered  from  the  shock  of  war,  and  resumed 
its  normal  steady  progress.  The  output  of  units  had  grown 
by  600,000,  almost  entirely  in  the  second  half  of  the  year,  and 
that  rate  of  increase  was  being  maintained.  If  the  present 
i ate  continued  to  be  maintained,  1917  should  easily  surpass 
any  year  before  the  war.  Their  revenue  also  showed  a  good 
increase,  chiefly  owing  to  increased  output,  but  partly  to 
increased  charges  made  to  consumers.  The  increased  cost  of 
coal  showed  itself  in  the  increased  cost  of  electricity  pur- 
chased, amounting  to  £7,600  more  than  last  year.  The  in- 
crease would  have  been  much  larger  but  for  the  efficiency  of 
the  new  plant  installed  by  the  Central  Co.  They  had  ob- 
tained a  re-valuation  for  rating,  with  the  result  that  their 
payments  for  rates  were  reduced  by  £1.398.  The  Central 
Co.  had  paid  no  dividend,  so  receipts  from  investments  had 
fallen  by  £1.711.  The  net  result  was  that  they  were  enabled 
to  pay  the  same  dividend  as  last  year,  but  it  was  all  paid  out 
of  profits,  whereas  last  year  they  had  to  take  £4,500  from  the 
contingency  fund. 

Profit    for    year    ended    January.    1917, 
Waste   Heat  and   after    deducting    administration    expenses. 
Gas.  Electrical     £40,080,   against  £39,819  last  year;    trans- 
Generating     Sta=   ferred  to  reserve,  £11,500 ,  balance  brought 
tions,  Ltd.  forward.  £17.430.    Available  profit  £45.511, 

against  £43.030  for  1915.     The  dividend  is 
to  be  8  per  cent.,  as  before,  leaving  £19.911  to  carry  forward. 
The    new   generating    plant    at    Weardale   power    station   has 
been  delivered,  and  will  be  completed  at  an  early  date.    With 
this  plant  the  coke  oven  gas  will  be  utilised  in  an  internal- 
combustion   engine,  instead  of  under   boilers  as   at   present. 
The  Grangetown  power  station  extensions  are  now  in  opera- 
tion.    Capital  expended  during  1916,  £37.733.     The   revenue 
from  units  generated  at  the  different  power  stations  has  been 
satisfactorily  maintained,  the  amount  of  waste  heat  and  cas 
having    been  approximately  as   in    1915,    but   the   amount  is 
still  below  the  average  obtained  prior  to  the  war.     Arrange- 
ments have  been   made,  in   conjunction  with   the   Cleveland 
and  Durham  Power  Co.,   under  which   a    power   station  will 
be  erected  at  Horden  for   the   utilisation  of  waste  heat   and 
gas  from   coke  ovens  being  constructed   by  the   Horden  Col- 
lieries, Ltd..  and  plant  of  3,000  h.p.  capacity  will  be  installed. 
The  directors  report  that  during 
Charing    Cross,    West    End    undertakings    increased    their 
West    End    and   gross  earnings  from  £138,904   to  £150.473, 
City     Electricity  and   the  expenses,   excluding   depreciation. 
Supply    Co.,"    rose  from   £70,063   to  £78.831.       The  net 
Ltd.  earnings  advanced  from  £68,895  to  £71 ,642. 

Including  balance  broughl  forward, 
£18,044,  and  interest  accrued  for  1916,  £3,234,  the  available 
sum  is  £92.920.  There  is  absorbed  by  debenture  in 
£17,829,  £22,000  is  put  to  depreciation,  the  preference  divi- 
dend is  paid,  also  5  per  cent,  on  the  ordinary  shares,  leaving 
£15,090  to  be  carried  forward.  The  equivalent  of  30-watt 
lamps  connected   to  the  West  End  mains  is   724 .4 IS    -  I 


lighting,   42,798   heating,    224,435   (9,025  h.p.)   motive  power). 
The    City    undertaking    increased    its    gross    earning 
£158,357  bo   £176,464,  and  the  expenses  advanced  from  £94,590 
to  £110,909;   the  net  advanced    from    .£63,767    to 

£65,555  Ail  n  addh  g  Llo.OOO  brought  forward,  providing 
for  debenture  and  loan  interest,  &c,  and  paying  the  prefer- 
ence dividend.  £17,739  is  carried  to  general  reserve  (income) 
account,  and  £18,000  is  to  be  carried  forward.  The  equiva- 
lent of  30-watt  lamps  on  the  City  mains  is  748,623  (319,160 
lighting,  69,6-10  heating,  359,823   (14,470  h.p.)  motive  power). 

West  End.— Units  generated,  1,152,539;  bought.  11,972,745. 
Total  sold,  11,775,521.  I  aed  on  works,  &c.,  4,349,763.  Total 
accounted  for,  16,125,284. 

City.— Units  generated,  34,654,576;  bought,  153,715;  sold, 
28,397,463.  Used  on  works,  &c,  6,410,828.  Total  accounted 
for,  34,808,291.  

Northampton  Electric  Light  &  Power  Co.,  Ltd. — During 
1916  the  connections  were  19,596  (32-watt),  making  242,853. 
176  h.p.,  making  5,144  H.P.,  of  which 
3,580  h.p.  is  on  hire.  The  units  sold  totalled  5,526,482,  an 
increase  of  9.3  per  cent.  Owing  to  the  importance  of  exten- 
sions, the  capital  was  increased  by  £50.000  in  £1  shares,  and 
the  shareholders  and  the  general  public  had  responded  en- 
tirely satisfactorily  to  the  offer  of  the  shares.  £5,500  has 
been  added  to  depreciation,  and  a  further  £925  has  been 
written  off  hired  motors.  The  reserve  fund  is  increased  by 
£1,000.  After  paying  5  per  cent,  on  the  preference  shares, 
and  6i  per  cent,  for  the  year  on  the  ordinary.  £2.010  is  to  be 
carried  forward.  Mr.  Brook  Sampson  has  retired  from  the 
board,  and  Mr.  A.  H.  Geldart  will  take  his  seat. 

Cambridge  Electric  Supply  Co.,  Ltd. — Mr.  D.  Mlnsey 
told  the  annual  meeting,  on  February  28th,  that  the  severe 
outside  lighting  restrictions  had  affected  them  adversely,  but 
the  increase  in  current  used  for  power  had  compensated  them 
somewhat,  though  the  income  therefrom  was  less.  Coal  cost 
£800  more  than  in  1915.  Eates  and  taxes  increased  by  £160. 
He  thought  that  if  they  could  pay  5  per  cent,  the  share- 
holders would  be  satisfied.  What  1917  would  bring  forth  he 
could  not  tell.  Mr.  A.  A.  C.  Swixtox,  in  moving  the  re- 
election of  Sir  C.  Parsons  as  a  director,  said  that  Sir  Charles 
could  not  be  present  as  he  was  sitting  as  chairman  of  a  meet- 
ing of  the  Board  of  Trade  Committee  on  the  Electrical  Trades, 
which  was  concluding  its  report,  and  he  could  not  get  away. 
The  Committee  had  sat  weekly  for  many  months. 

Chloride  Electrical  Storage  Co.,  Ltd. — According  to  the 
Financial  Times,  an  extraordinary  meeting  is  to  be  held  on 
8th  inst.  to  consider  the  following  resolutions  :  (1)  That  the 
capital  be  increased  from  £135,350  to  £300,000  by  the  crea- 
tion of  164,750  £1  shares,  of  which  73,250  will  be  ordinary 
shares  and  the  remaining  91,500  may  be  issued  with  such 
rights  as  the  company  in  meeting  may  determine ;  (2)  that 
£73,250  of  the  reserve  fund  be  distributed  in  the  form  of 
fully-paid  ordinary  shares  as  a  bonus  to  holders  of  ordinary 
shares. 

Tyneside  Tramways  &  Tramroads  Co. — At  the  half- 
yearly  meeting.  Dr.  J.  T.  Mr.uz  said  that  their  receipts  had 
been  considerably  more  than  they  were  in  the  corresponding 
half-year  of  1915,  and  they  were,  therefore,  able  .to  make  up 
the  deficiency  in  the  last  half-year,  and  bring  up  the  dividend 
to  3  per  cent.,  as  it  had  been  before.  Their  revenue  had  in- 
creased £687  on  the  half-year,  they  had  been  working  on  a 
smaller  mileage,  and  had  gained  \d.  per  car  mile,  but  the 
costs  had  gone  up  0.6d.  per  car  mile. 

Jarrow  &  District  Electric  Traction  Co.,  Ltd. — Total 
revenue  for  1916  £8,755,  a  decrease  of  £100.  After  deducting 
expenses,  debenture  and  loan  interest,  and  £800  for  renewals, 
the  surplus  is  £2.213,  plus  £1.040  brought  forward.  £900  is 
placed  to  reserve.  3  per  cent,  is  paid  on  the  ordinary  shares, 
and  £855  carried  forward. 

Shropshire,  Worcestershire  &  Staffordshire  Electric  Power 
Co. — An  extraordinary  meeting  is  called  for  March  19th,  at 
the  Electrical  Federation  Offices,  to  authorise  the  board  to 
issue  50,000  of  the  150.000  cum.  pref.  shares  of  £1  each 
created  in  May,  1915,  as  redeemable  7  per  cent.  cum.  pref. 
shares  of  £1  each. 

Stock  Exchange  Notice.— The  Committee  has  ordered  the 
undermentioned  to  be  quoted  in  the  Official  List:  — 

India-Rubber,  Gutta-Percha  &  Telegraph  Works.  Co..  Ltd.— 
£400,000   5  per  cent,  debentures  of  £100  each,  Nos.  1  to  4,000. 

Northallerton  Electric  Light  &  Power  Co.,  Ltd.— Mr.  J. 
HTJTTON  informed  the  annual  meeting  that,  owing  to  the  war, 
the  net  profit   for   1916  was  only  £232,  against  £496  for  1915. 

Automatic  Telephone  Manufacturing  Co.,  Ltd.— Divi- 
dend. ■")  per  cent,  on  ordinary  shares.;  £16,000  is  written  off, 
and  £14,774  is  to  be  carried  forward. 

Tyneside  Electrical  Development  Co.,  Ltd.— Dividend,  6 
per  cent,  per  annum  on  the  preferred  ordinary,  and  10  per 
,.,.nt.  i  unary,  carrying  forward  £933. 

AUdavs  &  Onions  Pneumatic  Engineering  Co..  Ltd.— In- 
terim dividend  ess  tax,  on  the  ordi- 
■  hares  for  the   half-year. 

South  London  Electric  Supply  Corporation,  Ltd.— Divi- 
dend on  ordinarv  shares,  5  per  cent,  for  1916,  carrying  for- 
Dnita   sold  6,698,867,  an  increase  of  380,21i. 
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Rushden  &  District  Electric  Supply  Co.,  Ltd. — The  num- 
ber of  consumers  increased  from  lifl  to  151  during  1916. 
Motors  increased  from  '29-2J  to  459  H.P.,  of  which  393  is  let 
out  on  hire.  Units  sold  increased  by  86  per  cent,  to  464,713, 
and  revenue  from  £  1,699  to  £3,060.  A  dividend  of  5  per 
cent,  is  to  be  paid,  and  £470  is  being  written  off  for  depre- 
ciation, £164  off  preliminary  expenses,  and  £95  is  to  be 
carried  forward. 

.Melton  Mowbray  Electric  Light  Co.,  Ltd. — Dividend  for 
the  year,  -1  per  rent.,  placing  £800  to  plant  renewals  reserve 
and  carrying  £395  forward.  Mr.  \V.  J.  New,  the  chairman, 
said  that  the  report  was  satisfactory  under  the  circumstances, 
though  the  dividend  had  fallen  off.  No  reduction  in  the  cost 
oi  coal  could  be  expected,  and  a  further  increase  in  charges 
to  consumers  at  an  early  date  must  be  anticipated. 

Bruce  Peebles  &  Co.,  Ltd.— Total  profit  for  1910, 
£24,469.  Net  profit  £11,930,  subject  the  Excess  Profits  Duty 
foi  1915  and  L916.  The  debit  at  December,  1915.  was  £10,687, 
so  that  in  the  balance  sheet  the  profit  and  loss  account  now 
shows  a  credit  of  £1,243.     Meeting:   March  16th. 

British  Insulated  &  Helsby  Cables.  Ltd.— Dividend,  10s. 
pel  share,  plus  a  bonus  of  5  per  cent.,  making  t2< >  per  cent. 
£128,500  is  put  to  reserve  and  depreciation,  and  £163,000  is 
to  be  carried  forward. 

Birmingham  District  Power  &  Traction  Co.,  Ltd.— A 
petition  for  reducing  the  capital  from  £1,050,000  to  £700,000  is 
to  be  heard  by  Mr.  Justice  Astbury  on  March  23rd. 

Calcutta  Electric  Supply  Corporation,  Ltd. — The  units 
sold  to  consumers  during  the  four  weeks  ended  January  '3jth. 
1917.  were   1,750.156.  compared  with   1,354,635  last  year. 

Globe  Telegraph  &  Trust  Co.,  Ltd.— Dividend,  2s.  per 
share,  less  tax,  on  the  ordinary  shares  for  the  past  quarter. 

New  York  Telephone  Co. — The  total  net  earnings  for 
1916  were   $23,364,706,  an  increase  of  $3,854,166. 


STOCKS     AND     SHARES. 


Ti  esday  Evening. 
Stock  Exchange  market.--  are  firmer.  There  is  more  inquiry 
than  stock  in  the  case  of  many  first-class  investment  securi- 
ties. Sharp  rises  in  Consols,  both  the  War  Loans,  and  the 
6  per  cent.  Exchequer  Bonds,  have  attracted  renewed  atten- 
tion to  the  gilt-edged  markets.  Already  there  is  much  demand 
for  high-grade  stocks,  despite  the  fact  that  the  subscription 
lists  for  the  5  per  cent.  War  Loan  closed  less  than  three 
weeks  ago.  Business  remains  quiet,  but  the  tone  is  decidedly 
mole  healthy,  and  price.-.,  generally  speaking,  are  on  the 
rise.  National  service  work  of  a  temporary  character  has 
been  provided  this  week  for  the  Stock  Exchange  and  its 
House  Clerks;  before  long,  something  mole  permanent  will 
be  offered. 

So  far,  the  rise  in  the  investment  markets  has  not  got 
round  to  Home  Railway  stocks  in  the  Underground  -roup. 
Some  of  those  in  the  Steam  lines  are  better,  Out  the  recent 
speech  of  Lord  George  Hamilton  at  the  meeting  of  the  Dis- 
trict Co.  was  not  encouraging,  though  his  remarks  applv 
equally  to  steam  and  electric  transport.  The  London  General 
Omnibus  Co.  has  notified  that  it  has  a  very  large  claim 
against  the  Government,  though  this  had  no  effect  upon  the 
prices  of  the  various  stocks  in  the  Underground  Electric 
Railways  Co.  The  Income  bonds  of  the  holding  company 
are  lower  at  82,  the  dividend  disappointment  still  rankling. 

Those  interested  m  academics  will  find  a  nice  point  in  con- 
sidering what  is  the  yield  on  these  bonds  at  the  present 
time.  They  have  just  been  paid  a  dividend  at  the  rate  of 
4  per  cent,  per  annum,  while  in  the  previous  half-year  6  per 
cent  was  distributed.  The  question  is,  whether  they  ran  he 
regarded  as  a  5  per  cent,  investment  or  not.  We  work  out 
the  yield  on  the  former  basis  in  our  tables.  The  £10  shares 
are  a  shade  harder,  and  those  of  the  shilling  variety  are 
steady   at  5s.  6d. 

Although  prices  of  the  Mexican  industrials  are  unchanged 
on  the  week,  the  sentiment  in  regard  to  the  companies  is  a 
little  less  cheerless.  Buying  has  lifted  the  prie.-N  of  two  or 
three  of  the  Mexican  railway  stocks;  this  served  to  infuse 
hope  into  the  industrials.  That  Carranza  did  not  comply 
with  the  blandishments  of  the  astute  German  who  tried  to 
embroil  him  in  so  characteristic  a  plot  is  read  as  an  indica- 
tion of  more  friendliness  on  the  part  of  the  Mexican  Presi- 
dent than  he  had  been  thought  to  possess. 
.  Moreover,  one  or  two  of  the  Mexican  oil  companies  have 
just  reported  excellent  progress;  and  although  their  sphere 
of  operations  is  well  removed  from  the  danger  zone,  the 
mere  fact  of  their  being  able  to  secure  progressive  profits 
in  Mexico  during  the  chaos  is  considered  to  hold  a  glint  of 
hope  for  the  others.  A  slender  enough  sunbeam,  it  is  true, 
but  something,  at  all  events,  to  go  on  with. 

Other  foreign  issues  are  disposed  to  be  dullish.  The  Argen- 
tine Tramways  stocks  are  heavy,  in  sympathy  with  the  a<:ute 
depression  that  has  befallen  Argentine  railway  stocks, 
although  the  reasons  which  contribute  to  the  latter  have  but 
an  indirect  bearing  upon  the  former.  Brazilian  Tractions 
fell  to  451,  and  recovered  a  point  later,  this  being  in  keeping 
with    the  trend    of   other  securities  connected   with  the    Re- 


public, which  fell  upon  flatness  upon  the  prohibition  of 
Brazilian  coffee  imports  into  this  country,  but  have  since 
partially  rallied.  Rio  Tramway  bonds  of  both  classes  con 
tinue  dull,  failing  to  recover,  so  far,  the  point  or  two  falls 
that   occurred   last   week. 

The  Kensington  A  Knightsbridge  Electric  Lighting  Co.  has 
reduced  its  dividend  from  7  per  cent,  to  6  per  cent.,  a  result 
which  was  anticipated,  as  we  ourselves  have  shown  several 
times  here.  The  net  profit  of  £21,500  is  about  ±'1.000  less 
than  this  time  last  year,  but  a  smaller  amount  came  into  the 
accounts.  The  price  of  the  shares  has  not  altered,  and  the 
market  as  a  whole  is  a  good  one.  Counties  rose  to  10i,  and 
West  End  shares  are  in  some  demand.  St.  James'  &  Pall 
Mall  have  gained  5s.  The  County  Co.  improved  its  gross 
receipts  by  nearly  £45,000,  but  the  net  profit  of  £69.400  is 
£6,000  less  than  that  of  a  year  ago.  The  sum  of  £11,000  for 
repairs  and  renewals  is  charged  this  time  to  revenue  instead 
of  reserve,  and  depreciation  receives  £45,000,  instead  oi 
£40,000. 

The  Metropolitan's  gross  receipts  rose  £48;000  to  £286,000, 
hut  net  profit  is  £1,400  down  at  £46,900.  The  company 
maintains  its  dividend  at  3  per  cent. 

Prices  in  the  manufacturing  group  are  good.  General  Elec- 
tric ordinary  and  preference  both  gained  5s.  British  Insu- 
lated added  a  further  5s.  to  their  big  rise  of  last  week.  India- 
Rubber  improved  by  a  similar  amount.  Of  the  lower-priced 
descriptions,  British  Westinghouse  preference  are  again  being 
bought.  On  the  other  hand,  British  Aluminium  have  been 
slightly  reactionary.  The  cable  market  is  so  quiet  as  to  call 
for  no  special  comment.  Marconis  have  quieted  down,  though 
the  market  remains  steady.  The  rubber  market  remains  the 
most  active  in  the.  Stock  Exchange,  prices  being  good 
throughout,  with  persistent  buying  of  all  the  best-class  shares. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 

Dividend  Price  i 

/ ■ v  Mar.  6,  Rise  or  (all 

1914.  1915.  1917.  this  week. 

Brompton  Ordinary        ....      10        10  6|  — 

Charing  Cross  Ordinary           ..66  3|  — 

do.       do.         do.     4j  Pref..       44       44  B&  — 

Chelsea        6         4  S  — 

City  of  London 9         B  11  — 

do.        do.    6  per  cent.  Pref.        6          6  9§  — 

County  of  London           . .        . .        7         7  10i  +  J; 

do.         6  per  cent.  Pref.        6          6  9|  — 

Kensington  Ordinary     ....        9         7  5§  — 

London  Electric 4         8  1  — 

do.         do.  6  per  cent.  Pref.       6         6  BJ  — 

Metropolitan         84        8  2J  — 

do.             4*  per  cent.  Pref.        4J        4}  8}  — 

St.  James'  and  Pall  Mall          . .      10         8  61  +  J 

South  London       6         6  3£  — 

South  Metropolitan  Pref,         ..77  1&  — 

Westminster  Ordinary  ....        9         7  H  +  I 

Telegraphs  and  Telephones, 

Anglo- Am.  Tel.  Pref 6         6  94  — 

do.             Def 80/-  83/6  22  — 

Chile  Telephone 8         8  6}?  — 

Cuba  Sub.  Ord 6         6  Bj  — 

Eastern  Extension          ....        7         8  13|  — 

Eastern  Tel.  Ord.            ....        7         8  157  +  4 

Globe  Tel.  and  T.  Ord 6         7  11*  —  " 

do.               Pref.           ..6         6  9f  — 

Great  Northern  Tel 22  22  84*  — 

Indo-European 13  13  46  j 

Marconi       10  10  2H  — 

New  York  Tel.  4J           . .        . .        4*        i  j  101  — 

Oriental  Telephone  Ord.         . .      10  10  24  — 

United  R.  Plate  Tel 8         8  6§  — 

West  India  and  Pan 1         6d.  1  — 

Western  Telegraph        ....        7         8  135  — 

Home  Rails, 

Central  London,  Ord.  Assented        4          4  CO)  — 

Metropolitan         11       1  23 

do.         District      ..         ..      NiT  Nil  16  +1 

Underground  Electric  Ordinary     Nil  Nil  l{  — 

do.              do.     "A"     ..      Nil  Nil  6/6  — 

do.              do,     Income         6         6  82  —3 

Foreion  Trams,  So, 

Adelaide  Sup.  6  per  cent.  Pref,        6         6  4H  — 

Anglo-Arg.  Trams,  First  Pref.           6j        64  21  — 

do.                2nd  Pref.             64.        64  8|  — 

do.                6  Deb.       ..6          6  644  — 

Brazil  Tractions 4          4  46j  — 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Elec.  Rly.  Pfce.    6         6  60  -1 

do.              do.           Preferred  —  Nil  43  — 

do.             do.           Deferred  —  Nil  87J  — 

do.               do.            Deb.           44.        44  64  — 

Mexico  Trams  5  per  cent.  Bonds     —  Nil  25  — 

do.            6  per  cent.  Bonds     —  Nil  224,  — 

Mexican  Light  Common          . .        Nil  Nil  74  — 

do.             Pref Nil  Nil  144  — 

do.            1st  Bonds       . .       Nil  Nil  274  — 
Manufacturing  Companies. 

Babcock  &  Wilcox         ....       14  16  2J  — 

British  Aluminium  Ord.          ..         6         7  27/6  — 6d. 

British  Insulated  Ord 16  174  12|  +  J 

British  Westinghouse  Pref.     . .         74        7J  2,%  -t  ^ 

Calenders 16  20  12}  — 

do.        6  Pref.           ....         6         6  4  — 

Castner-Kellner 20  22  8|  — 

Edison  &  Swan,  £3  paid          . .      Nil  —  4 

do.        do.      fully  paid      . ,      Nil  —  if  — 

do.        do.  4  percent.  Deb.         4          4  61 J  — 

Electric  Construction   ....         6         74  1  — 

Gen.  Elec.  Pref 6         6  94  +J 

do.         Ord 10  10  14"  +  1 

Henley 20  26  16  — 

do.      44  Prel 44  44  4  — 

IndiaRatbsr      10  10  11,  +  j 

TelegrapbjCon 20  20  87  — 

'  Dividends  paid  free  of  tnoome-tix, 
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FIGHTING     MAIL     AND     STORM     BY 
"ELECTRIC     NIAGARAS." 


Thb  damage  done  to  agriculture  by  bail  is  sufficiently  serious 
ja  this  country,  but  it  is  vastly  greater  in  many  other  lands. 
In  France,  for  instance,  the  loss  by  hail  is  estimated  at 
£4,000,000  per  annum,  a  sum  so  large  that  there  is  every 
encouragement  to  tackle  seriously  the  problem  of  eliminating 
or  controlling  hailstorms,  instead  of  merely  distributing  in- 
adequate sums  from  public  funds  in  compensation  for  the 
damage  done.  Hail  cannon,  rockets,  bombs,  explosive  bal- 
loons, siren  kites,  and  such  like  devices  are  more  or  less 
effective  in  "  softening "  hailstorms  in  their  immediate 
vicinity,  and  even  in  reducing  the  storm  to  rain,  but  little 
•can  be  done  against  violent  cyclonic  storms  by  these  means, 
and  well-organised  "  firing  "  on  a  large  scale  is  necessary  to 
deal  at  all  certainly  with  slowly-moving  storms. 

Prom  ordinary  experience,  one  is  quite  prepared  to  admit 
the  probability  of  hailstorms  being  governed  (or,  at  any  rate, 
affected)  by  the  electrical  conditions  of  the  atmosphere.  This 
probability  is  supported  by  authentic  records  of  serious  hail- 
storms all  over  the  world;  such  storms  are  generally  "thunder- 
storms," and  it  is  generally  easy  to  trace  cause  and  effect  in 
lightning  discharges  and  the  increased  violence  of  hail  which 
follows.  The  firing  of  hail  cannon,  &c,  may  achieve  its  pur- 
pose, but  there  is  reason  to  suppose  that  it  does  so  by  chang- 
ing the  electric  potential  of  the  lower  layers  of  air  and  clouds, 
and,  by  suppressing  lightning,  prevents  the  formation  of  hail. 
Many  theories  have  been  evolved  to  account  for  the  connec- 
tion between  electricity  and  hail.  Thus  Volta  considered  the 
formation  of  hailstones  to  be  due  to  the  combined  effect  of 
cold  produced  by  evaporation  and  of  electrostatic  attraction 
•  and  repulsion  of  ice-particles.  Another  theory  is  that  the 
shock  caused  by  a  flash  of  lightning,  or  the  vacuum  formed 
temporarily  along  its  path,  leads  to  local  rarefaction  of  air 
and  such  evaporation  of  moisture  as  cools  surrounding  par- 
ticles to  freezing  point.  The  difficulty  is  to  explain  how  one 
or  a  few  flashes  can  control  the  hail-fall  over  an  area  of 
hundreds  of  acres,  if  in  reality  they  do  so. 

There  seems  not  the  slightest  doubt  that,  in  France  at  any 
rate,  disastrous  falls  of  hail  are  always  preceded  by  violent 
lightning,  generally  from  cloud  to  cloud.  Also,  in  districts 
much  subject  to  storms,  the  latter  tend  always  to  follow  the 
same  route.  Storm  charts  show  remarkable  regularity  in 
the  lines  representing  the  course  of  storm  clouds,  and  also 
-.how  the  constant  influence  of  mountain  peaks.  In  Western 
Europe,  and  particularly  in  France,  the  prevailing  direction 
of  storms  is  from  the  West  towards  the  North-East  and  East. 

Ijightning  Conductors  and  Hail. — Granted  that  there  is  a 
close  association  between  atmospheric  electricity  and  hail- 
storms, it  is  obviously  better  to  attempt  some  direct  control 
over  atmospheric  electricity  than  to  use  weapons  which  can 
ouly  be  operative  by  secondary  effects.  Experiments  con- 
ducted in  France  during  the  course  of  several  years  past  have 
shown  that  a  carefully-arranged  system  of  lightning  conduc- 
tors is  very  effective  in  warding  off  hailstorms,  and  a  detailed 
statement  of  the  ways  and  means  employed  is  given  by  Jean 
Eseard  in  La  Lumiere  Electrique,  whence  these  notes  are 
derived.  The  idea  of  using  vertical  conductors  to  fight  storms 
and  hail  is  a  very  old  one.  During  the  second  half  of  the  18th 
c-ntury  hail  rods  (paragreles  or  paragrandines) ,  consisting 
<>(  long  masts  terminating  in  a  copper  point  connected  to 
around,  were  tried  in  France  and  Italy.  About  that  time, 
Franklin  suggested  the  use  of  numbers  of  lightning  conduc- 
tors to  diminish  the  frequency  of  storms,  as  well  as  to  pro- 
tect buildings ;  and  in  1783  Abbe  Berthelon  devised  his  electro- 
ergetometTe  to  collect  atmospheric  electricity  by  a  multiple- 
pointed  lightning  conductor.  The  primary  object  of  this 
device  was  to  stimulate  growing  crops,  and  it  has  formed  the 
basis  of  many  later  systems  of  "  electroculture,"  as  well  as  of 
most  of  the  protective  arrangements  since  proposed  for  use 
against  hail.  Following  successful  trials  with  wooden  posts, 
the  brass-pointed  tops  of  which  were  connected  to  earth  by 
a  conductor  of  hemp  and  straw,  more  than  a  million  hail 
rods  were  installed  in  France,  Switzerland,  Italy,  Bavaria, 
and  on  the  banks  of  the  Rhine  by  the  year  1825.  A  genera- 
tion later  Beckensteiner  patented  a  system  for  "  combining 
increased  crops  with  freedom  from  destructive  atmospheric 
conditions  "  by  using  a  large  number  of  hail  rods  particularly 
on  heights,  each  rod  consisting  of  a  painted  resinous  pole 
about  65  ft.  high,  and  fitted  with  a  copper  finial  (with  four 
or  five  branches)'  and  a  galvanised  iron  conductor  to  earth. 
Practically  the  same  equipment  was  used  by  Frestier  and 
Ohabert  in  successful  electroculture  and  protective  investiga- 
tions between  1885  and  1895.  Convincing  testimony  as  to  the 
efficacy  of  such  equipment  is  afforded  by  the  great  reduction 
in  storm  damage  in  the  neighbourhood  of  the  Pic-du-Midi 
Observatory.  Since  14  lightning  conductors  were  fitted  to 
the  building  in  the  'nineties,  the  claims  in  respect  of  hail 
and  lightning  damage  have  been  very  few. 

Iu  1901,  Dr.  Clement  (Lyons)  published  several  notes  em- 
phasising the  importance  of  using  many  hail  rods,  and  of 
placing  them  on  all  high  ground.  The  rods  should  not  be 
placed  simply  in  the  area  to  be  protected,  but  should  be 
arranged  to  form  a  sort  of  "  storm  wall,"  or  barrage,  at  a 
little  distance  away,  and  in  the  direction  from  which  storms 
Msually  arrive.  There  is,  of  course,  no  objection  to  making 
the  protection  more  complete,   but   the  "outposts"  are  the 


first  essential.  Clement  recommended  that  the  hail-rod 
should  consist  of  a  long  metal  strip  reaching  well  above  sur- 
rounding objects,  and  terminating  at  each  end  in  a  large 
sphere  or  disk.  The  whole  of  this  system  should  be  insulated 
from  earth,  and  a  short  distance  above  ground  there  should 
be  a  metal  "  exciter,"  consisting  of  a  bowl  near  the  lower 
sphere  and  connected  to  earth.  Such  a  system  would  die 
charge  intermittently  and  carry  off  large  quantities  of  elec- 
tricity from  a  storm  cloud.  Naturally,  it  would  be  very 
dangerous  to  approach  the  "exciter,"  which  should,  there- 
fore, be  effectively  screened. 

Electric  "Niagaras." — The  electric  "Niagaras"  of  Negrier 
and  Beauchamp,  so  called  because  they  discharge  large  quan- 
tities of  electricity  into  the' earth,  consist  of  rectilinear  bat- 
teries of  large  lightning  conductors  carried  by  lofty  lattio  : 
masts  and  terminating  in  branched  finials.  It  has  long  been 
recognised  that  natural  obstacles  (forests  in  particular)  form 
barrages,  giving  a  great  deal  of  protection  against  hail ;  in- 
deed, many  districts  are  almost  perfectly  protected  by  large 
woods  surrounding  them.  The  genuineness  of  such  protec- 
tion is  well  authenticated.  The  natural  barrage  is  analogous 
to  regiments  of  lightning  conductors,  or  to  enormous  con- 
densers preventing  storms  from  breaking  and  preventing  the 
formation  of  hail-clouds. 

When  there  is  "no  electricity  in  the  atmosphere"  there 
is  no  hail,  and  even  when  the  atmosphere  is  highly  charged 
electrically  there  is  no  hail  if  the  air  be  saturated  with  mois- 
ture. A  dry  and  highly-charged  atmosphere  is  very  favour 
able  to  the  formation  of  hail.  As  it  is  impracticable  to  in- 
crease the  humidity  of  the  atmosphere  by  artificial  means,  all 
that  we  can  do  to  reduce  the  hail  risk  is  to  dissipate  the 
electrical  charge  of  the  atmosphere  as  much  as  possible.  In 
order  to  do  this  it  is  only  necessary  to  know  how  atmospheric 
electricity  behaves,  and  how  it  acta  on  the  atmosphere.  There- 
on depends  ths  whole  science  of  protection  by  electric 
"niagaras."  The  function  of  "  niagaras  "  is  rather  to  drain 
away  atmospheric  electricity  (in  the  form  of  a  steady  brush 
discharge,  to  the  conductor,  and  so  to  earth)  than  to  cause  or 
encourage  actual  flashes  of  lightning,  because  hail  is  generally 
precipitated  by  the  latter. 

The  potential  difference  between  the  earth  and  the  upper 
layers  of  the  atmosphere  is  enormous,*  and  normally  increases 
with  altitude  (the  air  being  charged  positively).  In  other 
words,  at  higher  altitudes  one  approaches  more  and  more  to 
an  ideal  source  of  electricity — a  reservoir  of  enormous  capacity. 
The  charges  of  atmospheric  electricity  are  being  renewed 
continuously  (by  air  movements,  &e),  and  it  is  quite  imprac- 
ticable to  establish  permanent  conductors  between  the  upper 
atmosphere  and  earth  in  sufficient  numbers  to  keep  the 
atmosphere  "  drained  "  of  electricity.  All  that  we  can  do  is 
to  suppress  more  or  less  effectually  the  sudden  discharges 
which  cause  storms.  This  may  be  accomplished  by  lofty 
fixed  conductors  which  "  drain  "  passing  clouds  of  their  elec- 
trical charge,  and  so  safeguard  adjacent  territory  which  it  is 
desired  to  protect. 

The  first  "electric  niagara "  to  be  erected  in  France  (in 
1899)  consisted  of  a  large  metallic  pylon  terminating  in  a 
radiating  sheaf  of  pointed  copper  bands,  connected  electrically 
to  a  water  course.  This  equipment  was  erected  at  St.  Julien 
l'Ars,  which  used  to  suffer  more  frequently  than  any  other 
place  in  Poitou  from  hail  and  storms.  The  protection  afforded 
proved  to  be  so  effective  that  several  other  towns  soon  voted 
funds  for  similar  equipments,  subsidies  were  obtained  from 
local  authorities,  and  Senators  and  Deputies  have  raised  the 
matter  in  Parliament  with  a  view  to  protecting  the  whole 
of  France  against  hail  and  storm.  When  hail  does  fall  in 
the  neighbourhood  of  electric  niagaras,  it  is  in  the  form  of 
"soft  hail" — friable  and  practically  harmless,  little  more 
than  snow. 

Before  the  St.  Julien  "niagara"  was  erected,  damage  by- 
hail  was  frequent  and  severe,  and  the  value  of  the  crops 
destroyed  increased  as  the  vineyards  were  extended.  Directly 
the  "niagara"  was  installed  there  was  an  unmistakeable  de- 
crease in  the  storm  damage.  For'13  years  past  no  damage 
has  been  caused  by  lightning,  and  hail  has  done  no  appreci- 
able damage,  such  as  has  fallen  being  quite  soft.  In  all  the 
neiahbouring  communes  the  damage  done  by  storms  has  re- 
mained as  seriou3  as  ever. 

(To  be  concluded.) 


Conductivity  of  Air  and   of  Mica.— M.   Branly,  at  a 

recent  meeting  of  the  Paris  Academy  of  Sciences,  reported 
that  he  had  had  occasion  to  investigate  the  resistance  of  piles 
formed  of  a  large  number  of  thin  sheets  of  white  mica;  and, 
observing  certain  anomalies,  was  led  to  believe  that  the  con- 
ductivity was  appreciably  increased  by  the  existence  in  these 
sheets  of  very  fine  circular  holes.  Experiments,  still  in  pro- 
gress, have  been  made  with  a  simple  circuit  comprising  (1)  a 
source  of  electric  supply,  (2)  two  metal  plates  between  which 
is  inserted  a  fine  sheet  of  mica,  either  plain  or  perforated, 
(3)  a  galvanometer.  It  appears  that  the  gaseous  layers  im- 
prisoned between  the  sheets  are  liable  to  become  gradually 
and   freely  conductive. 

*  Tests  at   Glossop  Observatory   showed  a  potential   highsr 
than  100,000  volts  at  400  metres  above  ground. 
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SOME     POINTS     IN     CONNECTION     WITH 
ENGINEERING     SPECIFICATIONS. 


By  J.  SHEPHERD,  M.I.E.E. 


{Paper  read  before  the  Institution  ok  Electrical  Engineers 
at  Leeds.) 

{Concluded  from  page  24!'.) 
Laying  Cable  Conduits. 

In  a  large  underground  electrical  distribution  system  the 
cables  are  either  drawn  in  or  laid  solid,  and  both  systems 
have  their  advantages. 

For  a  large  town  with  expensive  surface  reinstatement,  the 
solid  system  is  unsuitable;  whilst  for  an  urban  district  the 
draw-in  system  is  too  costly. 

The  work  of  laying  cable  ducts  is  very  similar  in  character 
to  that  of  laying  gas  or  water  pipes.  The  method  adopted  by 
one  of  the  Government  Departments  was  to  pay  a  fixed  rate 
per  lineal  yard  of  work  actually  carried  out,  the  contractor 
taking  the  risk  of  difficult  work,  and  having  to  stand  the 
loss  of  work  partially  completed  but  abandoned  owing  to 
obstructions  encountered  later. 

Such  a  method  of  contracting  is  open  to  many  objections, 
as  the  work  becomes  too  speculative,  the  unknown  quantities 
being  too  great.  Either  the  contractor  loses  a  lot  of  money 
or  else  he  provides  large  amounts  for  contingencies  which  may 
or  may  not  arise. 

For  work  of  a  similar  character  which  the  author  has  car- 
ried out,  the  specifications  for  the  work,  though  more  elabo- 
rate, were  found  to  be  fair  to  both  parties  in  so  far  as  difficult 
work  is  paid  for  if  met  with,  at  tendered  rates  set  out  in 
the  bill  of  quantities,  and,  if  difficult  work  is  not  met  with, 
the  contingencies  provided  for  do  not  require  to  be  met. 

The  general  body  of  the  specification  contains  but  little 
novelty,  the  chief  interest  being  in  the  bill  of  quantities, 
which  is  divided  into  three  sections,  as  follows  : — 

(A)  Duct-laying  of  various  numbers  of  cable  ducts  laid  in 
every  kind  of  roadway  or  pathway  construction.  The  rates 
tendered  per  yard  run  Cover  excavation  to  normal  depths 
and  widths,  removal  of  useless  obstructions,  lighting,  watch- 
ing, fencing,  &c,  carting  away  surplus  material,  levelling  the 
bottom  of  the  trench,  laying  conduits  or  pipes  in  cement, 
concrete,  and  mortar,  filling  in  the  trench,  ramming  and 
permanently  reinstating  the  surface,  testing  each  cable-duct 
line,  including  the  cartage  of  the  ducts  from  the  nearest 
depot. 

The  rates  tendered  cover  work  laid  both  at  normal  depths 
and  in  trenches  of  normal  width.  If,  when  carrying  out  the 
duct-laying,  deeper  trenches  or  wider  excavation  be  found 
necessary,  adjustment  in  rates  are  made,  as  afterwards 
described. 

(B)  Construction  of  Manholes.— The  manholes  for  drawing 
in  the  cables  are  spaced  about  100  yd.  apart,  and  are  of  two 
types  and  various  sizes,  to  suit  the  bank  of  ducts. 

The  work  of  constructing  the  manholes  is  divided  into  the 
following  sections:  — 

(a)  Excavation  of   the  ground. 

(b)  The  foundation  upon  which  the   box  is  built. 

(c)  The  brickwork  of  the  box. 

(d)  The  construction  of  the  top  or  .cover  of  the  box. 

(e)  The  permanent  reinstatement  of  the  surface,  whether 
road  or  footway. 

If  the  manholes  are  of  standard  size,  the  rates  tendered 
directly  apply.  If  they  are  of  necessity  greater  in  depth  or 
width,  the  new  prices  can  be  immediately  built  up  from  other 
rates,  given  in  the  next  section. 

(C)  Miscellaneous  works  of  all  characters  which  may  be 
required,  such  as  excavation  for  extra  depths  or  for  extra 
widths,  extra  bricklaying  at  various  depths,  rates  for  concrete 
laid  at  various  depths,  timbering  left  in  trenches,  steel  or 
cast-iron  piping,  paving,  and  surface  reinstatement  of  every 
kind,  <fcc. 

In  practice  it  has  been  found  to  be  comparatively  simple 
with  a  specification  of  this  character,  and  with  a  comprehen- 
sive schedule  of  prices,  to  adiust  at  once,  and  to  price  up  all 
work  of  usual  difficulties.  When,  however,  the  work  becomes 
of  extraordinary  difficulty,  involving  excavation  in  water. 
running  sand,  or  the  like,  provision  is  made  in  the  specifica- 
tion for  the  contractor  to  carry  out  the  work  on  a  prime  cost 
basis,  plus  15  per  cent.,  but  in  only  one  case  during  11  years 
was  it  found  necessary  to  resort  to  this  method. 

Work  to  the  value  of  £250,000  has  been  carried  out  to 
specifications  of  this  character  with  but  one  dispute,  where 
a  particular  class  of  work  had  been  incorrectly  priced  and 
the  estimated  quantities  of  that  class  of  work  were  largely 
exceeded. 

SOB-STATION    SWITCHGEAR. 

Having  no  less  than  23  sub-stations  containing  rotating 
machinery  of  from  2,000-kw.  to  6,000-kw.  capacity,  the  prob- 
lem of  purchasing  switchgear  became  one  of  importance. 

Two  methods  were  adopted.  At  the  commencement  general 
requirements  to  be  met  were,  stated,  leaving  the  maker  to 
supply  his  standard  apparatus  to  meet  the  conditions  laid 
down     Three  sub-stations  were  equipped  in  this  way  by  two 


contractors;  one  for  the  high-tension  apparatus,  and  the 
other  for  the  continuous-current  feeder  panels.  The  result 
was  not  satisfactory.  One  contractor  supplied  his  panels  of 
marble,  the  other  insisted  on  slate ;  and  the  two  classes  of 
panels  had  varying  widths  and  heights.  These  difficulties, 
however,  were  minor  matters  compared  with  other  troubles 
met  with. 

Within  six  months  the  low-tension  panels  had  practically 
to  be  rebuilt,  and  within  six  years  the  high-tension  panels 
had  to  be  scrapped  to  suit  Home  Office  regulations. 

For  all  later  sub-stations  the  second  method  was  adopted, 
viz.,  to  issue  working  drawings  of  all  the  panels  and  appa- 
ratus and  to  loan  to  the  contractor  parts  for  interchangeable 
manufacture. 

The  method  wa3  entirely  satisfactory  to  the  purchasei  ; 
competitive  tenders  on  equal  footing  were  obtained,  and  sound 
and  interchangeable  switchgear  was  purchased,  requiring  a 
minimum  quantity  of  spare  parts. 

It  became  a  simple  matter  to  interchange  panels  from  sub- 
station to  sub-station  as  conditions  of  load  required. 

All  high-tension  switchgear  was  contained  in  brick  cubicles. 
and  but  two  accidents  occurred  during  10  years'  working.  In 
each  case  the  damage  was  confined  to  the  one  cell  where  the 
short-circuit  occurred. 

There  are,  of  course,  drawbacks  to  such  a  system  of  pur- 
chasing. It  is  not  adapted  for  purchases  on  a  small  scale, 
and  it  becomes  difficult  with  standard  designs  to  introduce 
modifications  from  time  to  time,  which  otherwise  in  a  smaller 
system  would  be  adopted.  On  the  other  hand,  the  mainten- 
ance of  such  switchgear  was  particularly  good,  amounting 
to  practically  nothing  on  the  high-tension  side,  and  it  was 
generally  confined  to  renewals  of  circuit-breaker  contacts  on 
the  low-tension  side. 

It  became  possible  to  standardise  such  details  as  all  porce- 
lain insulators,  and  a  sheet  of  standard  porcelain  was  loaned 
to  each  contractor  in  turn. 

Reconstruction   of  Motor-Generators. 

After  working  continuously  night  and  day,   several  of   the 
earlier   motor-generators   began   to   fail  from  various  causes. 
such  as  soft  cores,  broken  core  teeth,  brittle  insulation  on  the 
armatures  and  stators,  charred  insulation  on  the  shunt  wind-, 
ings,  &c. 

After  careful  consideration  it  was  decided  to  provide  a 
renewals  fund  on  the  basis  of  reconstruction  every  10  yearE. 
and  the  first  year's  programme,  included  the  reconstruction 
of  17  motor-generators  of  300-kw.  and  three  motor-generators 
of  500-kw.  capacity.  An  estimate  of  the  cost  of  the  work 
was  furnished  to  the  financial  authorities,  and  the  makers 
of  the  plant  were  approached  for  prices.  As  the  results  were 
by  no  means  comparable,  a  specification  was  drafted,  work- 
ing drawings  were  got  out.  and  tenders  invited  by  advertise- 
ment, the  prices  tendered  being  :  — 


(A)        

...     £7,987  10s 

(B)        

...    £8,330 

(C)        ...       

...  £14,100 

(D)        

...  £20,321 

Engineers'   estimate 

...  £11,500 

The  lowest  tender  was  that  of  a  firm  practically  unknown. 
but  a  visit  to  their  shops  proving  satisfactory,  the  contract 
was  let  t<>  them  at  the  price  tendered,  and  the  result  was  in 
every  way   satisfactory. 

Owing  to  improved  methods  of  winding  with  "hairpin" 
formed  coils,  a  much  sounder  construction  resulted,  giving 
an  increase  in  output  of  25  per  cent,  on  the  original  rating, 
and  a  renewal  of  life  to  certainly  another  10/15  years. 

The  machines  were  originally  constructed  in  1902  and  1903, 
and  the  frames  were  then  liberally  proportioned. 

The  contractors  who  carried  out  the  work  took  on  farther 
contracts  at  substantially  the  same  rates. 

General. 
Having  described  in  brief  outline  a  few  specifications  cover- 
ing various  branches  of  engineering,  the  author  would  by  no 
means  dogmatise,  or  even  go  so  far  as  to  say  that  the  only 
way  to  buy  engineering  plant  is  by  specification.  It  is,  how- 
ever, the  only  way  he  knows  of  by  which  one  can  purchase 
plant  on  the  conditions  laid  down.  A  free  agent  can  purchase 
on  different  lines  if  he  is  free  to  select  his  tender,  no  matter 
what  the  price  may  be;  but,  even  so,  a  clear  specification  as 
to  what  is  offered  is  necessary  both  to  limit  the  supplier's 
responsibility  and  to  define  his  liability.  The  basis  of  all  con- 
tracts depends  upon  much  besides  the  wording  of  a  specifica- 
tion, and  implies  fair  and  reasonable  dealing  on  the  part  of 
both  supplier  and  purchaser,  without  haggling  on  the  part  of 
the  supplier  or  needless  complaints  or  meddling  by  the  cus- 
tomer's engineer.  In  conclusion,  the  author  would  remark 
that,  to  specifications  such  as  those  described,  over  £2,500,000 
worth  of  work  has  been  purchased,  and  of  that  large  sum  not 
more  than  £1,500  was  spent  abroad,  and  that  for  articles 
which  were  not  manufactured  in  this  country.  In  the  past 
a  large  amount  of  foreign  purchasing  has  taken  place,  result- 
ing in  the  foreign  manufacturer  frequently  escaping  rigid  in- 
spection, burdensome  general  conditions,  exacting  wage  rates, 
and  other  labour  conditions.  This  condition  of  affairs  is  not, 
however,  likely  to  be  repeated  during  the  next  10  years,  nor, 
it  is  to  be  hoped,  for  a  much  longer  period. 
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ECONOMIC     RECUPERATION     AFTER     WAR. 


By  PBOF.  W.  R.  SCOTT,  D.Phil.,  I-itt.D.,  LL.D..  F.B.A. 


{Concluded  from  page  230.) 
So  Jar  as  the  argument  has  been  developed,  grounds  have 
been  adduced  to  indicate  that  industry  can  be  restarted  after 
the  war  upon  an  adequate  scale.  Still,  the  approximate 
magnitmde  of  that  scale  is  of  vital  importance.  Here  the 
labour  supply — both  as  to  quantity  and  quality — must  be  con- 
sidered. No  one  can  yet  estimate  with  precision  the  probable 
total  of  the  killed.  In  addition,  there  will  be  all  those  wholly 
or  partially  disabled  by  wounds  and  disease.  Therefore  an 
initial  survey  of  the  position,  as  regards  labour,  shows  a 
large  deficit  in  the  supply  as  it  existed  before  the  war.  And 
so,  upoB  a  hasty  inspection  of  the  situation,  it  might  be  con- 
cluded that,  not  only  was  capital  likely  to  be  deficient  after 
the  war,  but,  still  more,  industry  would  be  cramped  for  a 
number  of  years  by  a  very  material  reduction  of  labour.  But 
this  estimate  only  considers  the  quantity  of  the  labour  in 
employment  immediately  before  the  war.  There  is,  first,  the 
extension  of  that  quantity.  The  war  has  revealed  in  most 
of  the  combatant  countries  unanticipated  reserves  of  labour. 
Men  past  the  prime  of  life,  and  also  women,  have  discharged 
many  functions  in  industry  which  were  new  to  them.  Natur- 
ally, this  new  supply  of  labour  is  to  some  extent  an  emer- 
gency one,  but  its  existence  shows  that  after  the  peace  a 
large  augmentation  of  the  quantity  of  labour  is  possible. 
There  is  still  the  question  of  efficiency.  The  progress  of  hos- 
tilities has  proved  that  several  countries  have  been  working 
on  too  narrow  a  margin  of  skilled  labour.  In  order  to  carry 
on  the  industry  of  the  country,  it  has  been  necessary  to 
train  large  numbers  of  new  workers;  and,  after  the  war,  the 
skill  of  these  will  remain  as  a  potential  national  asset.  It  is 
true  that  in  some  cases  agreements  have  been  made  with  the 
Trade  Unions  that  the  employment  of  workers,  unskilled 
before  the  war,  in  specified  skilled  trades  during  the  war,  is 
to  be  purely  temporary.  ■  While  this  arrangement  will  be 
loyally  observed,  scope  will  no  doubt  be  found  for  these  lately 
trained  workers  in  new  industries  which  will,  no  doubt,  be 
rendered  possible  by  the  progress  of  inventions,  while  it  may 
be  that  a  much  better  organisation  of  industry  may  be 
arranged,  60  that  industries  may  be  reconstituted  that  neither 
employers  nor  employed  would  desire  to  return  to  the  pre-war 
conditions.  A  great  and  just  war  such  as  this  has  been  the 
means  of  a  quickening  of  the  national  spirit,  partly  through 
the  awakening  it  has  experienced,  partly  under  the  spur  of 
necessity.  Invention  will  be  greatly  extended,  and  new  dis- 
coveries will  play  their  part  in  the  restoration  of  prosperity 
at  a  later  date.  Then  the  consequences  of  the  Napoleonic 
wars  may  be  repeated;  and,  as  they  were  followed  by  the 
great  Victorian  era  of  invention  and  industrial  progress,  so 
the  war  of  the  twentieth  century  will  be  succeeded  by  a 
similar  period.  And  that  epoch  will  follow  the  war  more 
closely  than  the  developments  of  the  nineteenth  century ;  for 
war  has  now  become  so  mechanical  that  it  has  evoked  the 
best  energies  of  thousands  of  inventors.  Some  of  these  dis- 
coveries will  be  capable  of  adaptation  to  the  uses  of  peace ; 
while,  in  other  instances,  the  augmented  capacity  of  the 
inventors  will  be  available,  and  will  be  more  efficient  than  if 
it  had  not  been  evoked  by  the  present  tragic  circumstances. 
Besides,  this  principle  of  substitution  will  be  at  work,  and 
further  introduction  of  labour-saving  machinery  will  take 
place  in  cases  where  its  efficiency  can  be  demonstrated. 
Indeed,  even  during  the  war,  there  have  been  instances  in 
which  already  such  machines  have  been  devised  and  used 
upon  a  comparatively  extended  scale.  In  fact,  just  as  the 
watchword  of  the  first  years  of  peace  in  the  provision  of 
capital  will  be  the  continuance  of  economy,  so  in  the  case 
of  labour,  economy  in  its  use  will  also  be  necessary.  More- 
over, it  is  to  be  hoped  that  the  nations  of  Western  Europe 
will  respond  to  Nature's  demand  for  population ;  and  that  in 
this  case,  as  in  that  of  previous  wars,  there  will  be  an  im- 
provement in  the  biith-rate.  Thus  the  terrible  waste  of 
humanity  may  be  repaired — in  the  first  instance  by  continuing 
to  use  so  far  as  necessary  the  reserve  of  labour  called  up  by 
the  war,  and  later  by  a  larger  proportion  of  births  and  a 
reduction  of  infantile  mortality. 

Some  considerable  friction  in  the  readjustment  of  the  post 
helium  supply  of  labour  to  the  demand  for  it  is  inevitable. 
Exclusively  war  industries,  which,  during  hostilities,  have 
been  incessant  in  their  call  for  labour  will  begin  almost  at 
once  to  reduce  their  staffs.  Conversely,  other  trades  which 
were  suspended,  or  whose  operations  were  seriously  con- 
tracted, will  be  anxious  to  make  a  fresh  start  after  peace. 
Moreover,  demobilisation  will  return  men  from  the  Colours  to 
the  avocations  of  peace  time.  In  this  process  it  would  appear 
that  confusion,  with  resulting  temporary  unemployment, 
would  be  inevitable.  No  doubt  this  would  follow  if  demobili- 
sation were  as  sudden  as  many  of  the  mobilisntions  have  been. 
But  various  conclusions  indicate  that  demobilisation  will  take 
place  by  stages,  and,  therefore,  industry  will  have  a  better 
chance  of  reabsorbing  the  labour  which  was  displaced  in  order 
to  undertake  military  service.  Any  radical  change  in  tariffs 
would  increase  the   difficulties  in  the  reabsorption  of  labour. 

*  Read  at  the  Institution  op  Engineers  and  SHiPBrrLDBRs 
in  Scotland.  February  20th.  1917. 


It  is  possible  that  after  the  war  the  scale  of  operations  of 
many  industries  will  be  considerably  changed.  An  important 
alteration  in  tariffs  would  cause  a  great  reduction  in  some 
trades  and  an  increase  in  others.  Thus  important  bodies  of 
skilled  workers  upon  their  return  might  conceivably  find  the 
demand  for  their  labour  very  largely  reduced,  and  it  would 
be  small  immediate  compensation  to  them  to  learn  that  there 
was  a  wide  field  for  workers  in  another  trade  which  had 
increased.  Further,  if,  as  seems  to  be  necessary  and  unavoid- 
able, the  first  years  of  peace  will  witness  a  continuance  of 
war  economy,  though  to  a  modified  extent,  then  the  luxury 
trades  must  suffer,  except  to  such  extent  as  some  of  them 
can  add  to  their  otherwise  reduced  output  by  producing  for 
export  in  order  to  replace  some  part  of  the  lost  home  con 
sumption.  But  the  consuming  power  of  that  part  of  the 
world,  which  is  at  present  neutral,  would  not  suffice  to  absorb 
that  portion  of  the  production  of  these  trades  which  is  likely 
to  be  displaced  from  the  home  market.  Accordingly,  it  is  to- 
be  anticipated  that  in  this,  as  well  as  in  other  directions, 
important  variations  in  demand  are  to  be  anticipated.  Still, 
too  much  stress  need  not  be  laid  upon  the  inevitable  disloca- 
tion of  industry  upon  the  return  of  peace.  One  of  the  dis 
coveries  of  the  war  has  been  (as  I  have  endeavoured  to  point 
out  in  my  presidential  address  to  the  Economic  Section  of 
the  British  Association  in  1915)  the  great  extent  to  which 
specialised  labour  and  capital  have  been  able  to  adapt  them 
selves,  soon  after  the  outbreak  of  hostilities,  to  meet  new 
and  unexpected  demands.  In  this  respect,  at  least,  it  may 
be  anticipated  that  the  converse  movement,  when  the  war 
is  over,  will  be  less,   rather  than  more  difficult. 

What,  then,  is  to  be  the  general  conclusion?  Speaking 
from  the  data  at  present  available,  and  with  due  reserve  for 
the  absence  of  information  concerning  some  of  the  belligerent 
countries,  and  in  view  of  all  the  circumstances  as  to  how 
long  the  waste  of  war  is  to  continue,  I  may  perhaps  describe 
my  general  results  as  those  of  a  conditional  optimist  as  re- 
gards the  state  of  Europe  during  the  first  decade  after  peace 
has  been  made.  Dangerous  as  similes  are  in  economic  reason- 
ing, one  may  afford  some  light  upon  the  situation  which  is 
likely  to  result.  As  regards  those  nations  in  Europe  which  are 
at  present  combataats,  let  us  imagine  an  owner  of  land  who  is 
at  the  same  time  engaged  in  some  productive  occupation,  and 
who  has  become  involved  in  a  serious  law  suit  which  menaces 
both  his  vital  interests  and  his  property.  The  time  spent  on 
preparing  his  case,  as  well  as  the  anxiety,  lessens  his  income 
from  his  occupation,  and  he  finds  himself  compelled  to  dis- 
burse great  sums  unexpectedly  in  legal  costs.  He  is  forced 
to  mortgage  his  property,  and  when  the  contest  in  the  law 
courts  is  ended,  he  must  pay  the  interest  on  the  debt,  and 
as  soon  as  possible  begin  to  repay  the  principal.  This  will 
mean  that  many  improvements  on  his  property  which  he  had 
planned  may  require  to  be  postponed,  and  certainly  he  will 
need  to  curtail  his  luxuries,  it  may  be  even  many  of  his  com- 
forts. Further,  the  magnitude  of  his  expenses  will  be  the 
measure  of  the  period  of  his  sacrifices.  He  is,  in  fact, 
exchanging  as  against  one  huge,  immediate,  unproductive 
expenditure,  the  future  unproductive  expenditure  of  many 
years  to  come.  The  duration  of  his  privations  may  be  con- 
tracted by  extra  efforts  in  augmenting  his  production,  either 
by  increase  of  efficiency  or  by  additional  work.  Here  a  nation 
has  an  advantage  over  the  imaginary  individual  of  our  illus- 
tration. In  a  sense,  it  is  always  young.  A  time  of  privation 
forces  new  activities,  and  it  enables  progress  to  be  hastened. 
In  a  measure  the  population  of  a  country,  just  recovering 
from  the  losses  of  war,  resembles  the  individual  bondsman  of 
the  early  English  plantations  in  North  America,  where  the 
man,  who  was  in  earnest,  worked  at  high  pressure  to  liquidate 
the  debt  and  to  attain  his  economic  freedom  as  soon  as 
possible. 

To  continue  the  parable,  just  as  the  losses  of  war  will  fall 
with  varying  incidence  on  different  countries,  so  a  detailed 
examination  of  the  position  of  various  litigants  in  the  circum- 
stances indicated  will  reveal  interesting  individual  differences. 
One  may  have  been  forced  to  pledge  his  property  very  deeply, 
and  at  burdensome  rates  of  interest.  Should  he  lose  his  case 
and  be  mulcted  in  damages,  then  his  affairs  are  likely  to  suffer 
serious  embarrassment  for  a  long  time  afterwards.  The  whole 
business  of  another  may  be  seriously  disarranged;  yet,  even 
though  for  a  few  years  his  estate  may  yield  him  little  if  any 
return,  a  successful  issue  will  enable  him  in  time  to  re-estab- 
lish his  fortunes.  In  the  case  of  a  third,  it  may  happen  that 
relief  will  come  through  the  cessation  of  a  state  of  relations 
with  his  neighbour  which  gravely  impaired  the  development 
of  his  property  and  the  pursuit  of  his  legitimate  activities. 

Such  seems  to  be  the  future  position,  symbolically  repre- 
sented. Can  we  see.  it  more  perfectly  as  it  will  be  in  its 
essentials?  That  at  present  is  scarcely  possible.  Some  of 
the  important  factors  are  unknown,  or  only  partially  known: 
it  may  even  be  that  others  have  not  yet  revealed  themselves. 
But  one  thing  may  be  expected — namely,  that  the  general 
burden  will  be  very  considerable.  Combatant  nations  cannot 
anticipate  the  unproductive  expenditure  of  future  years  and 
transform  it  into  present  unproductive  expenditure  in  war 
without  experiencing  the  pinch  of  a  certain  amount  of  want 
for  a  considerable  period  in  the  future.  In  the  words  of  the 
proverb  ■  "  One  cannot  eat  one's  cake  and  have  it  too."  We 
in  1916-17  are,  so  to  speak,  eating  (he  cakes  of  1917  to,  let 
us  say.  1927,  or  even  later.  In  *he  intense  national  pre- 
occupations upon  national  existence  (as  each  nation  conceives 
it),  and  in  the  grief  of  so  many  families  for  the  fallen,  the 
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burden  is  not  fully  realised.  Consciousness  of  it  will  come 
when,  after  the  peace,  life  endeavours  to  return  again  to  its 
former  courses.  Then  the  burden  of  present  unproductive 
consumption  in  war  will  be  felt,  and  in  preparation  for  that 
time  it  is  the  duty  of  Governments  to  endeavour  in  advance 
to  adjust  that  burden  to  the  capacity  of  those  who  have  to 
bear  it.  Equitable  adjustment  of  taxation  and  improved 
organisation  of  commerce  and  industry  will  do  much  to  make 
the  people  more  capable  of  sustaining  the  load  they  will  have 
to  carry.  In  particular,  should  we  not  learn  something  from 
what  may  be  described  as  one  of  the  paradoxes  of  the  war — 
namely,  that  while  there  never  has  been  a  war  in  which 
material  appliances  have  been  so  important,  at  the  same  time 
it  is  no  less  true  that,  conversely,  there  never  was  one  in 
which  immaterial  wealth,  or  even  moral  ideals,  were  so 
supreme?  And  towards  repairing  the  waste  of  war,  an  im- 
portant function  will  belong  to  the  immaterial.  Activity  of 
mind  and  flexibility  of  intelligence  to  seize  the  opportunities 
of  the  new  peace  (which  may  differ  from  that  peace  which 
was  shattered  by  the  war) ,  inventiveness  to  advance  man's 
conquest  of  Nature  (which  in  reality  is  man's  co-operation 
with  Nature),  economy  in  the  employment  of  the  resources 
(both  human  and  material) — all  these  will  shorten  that  period 
during  which  the  sacrifices,  which  the  present  demands  of 
the  future,  must  be  endured. 


THE     PARALLEL    OPERATION     OF    ELECTRIC 
POWER     STATIONS. 


The  paper  by  Mr.  J.  S.  Peck,  on  the  above  subject,  was  read 
and  discussed  at  the  meeting  of  the  Western  Local  Section 
of  the  Institution  of  Electrical  Engineers,  at  Bristol,  on 
February  5th. 

Mr.  W.  A.  Chamen   (engineer  and  general  manager,   South 
Wales  Electrical  Power  &  Distribution  Co.),  in  opening  the 
discussion,  said  that  some  considerations  regarding  the  ques- 
tion of  changing  the  periodicity  of  one  system  to  suit  that  of 
another  might  be  useful.    It  was  obvious  that  such  a  course 
was  always  desirable  in  the  interest  of  simplicity  and  of  the 
highest  efficiency,  and   in  many  cases  no  doubt  it  was  quite 
possible  and  a  proper  course  to  adopt,  but  in  the  case  of  a 
supply  concern  having   a  considerable  number  of   large  con- 
sumers, many  of  which  were  collieries,  the  problem  was  ex 
ceedingly  difficult,  if  not  impossible,  and  the  cost  prohibitive. 
New  plant  in  the  power  station  would  require  to  be  put  down 
before  the  original  plant  could  be  thrown  out  of  action.     So 
far  as  the  plant  was  concerned  it  might  be  possible  to  change 
it  over  piecemeal,  and  it  might  even  be  possible  to  follow  the 
same  course  with  regard  to  the  main  switchboard,  which  was 
usually  duplicated  as  regards  the  bus-bars,   so  that   the  new- 
plant   could    deliver    to   one    set   of   bus-bars    while   the    old 
plant  could    deliver    separately  to    the    other.     But  the  real 
difficulty   would    arise  in    dealing   with    feeders  upon    which 
perhaps  several  large  consumers  might  be  grouped  together. 
The  periodicity  of  supply  to  all  these  consumers  must  obvi- 
ously be   changed  at   one  and  the  same  time,    which   meant 
that  the  consumers  must  be  dealt  with  simultaneously.     Com- 
ing now  to  the  consumers'   installations,  the  worst  difficulty 
of  all  arose.    Most  of  the  new  periodicity  plant  would  require 
to  be  provided  in  readiness  for  the  change,  and  in  many  cases 
it    would   be   impossible   to   get   the    motors   delivered    below 
ground   and  transmitted   to  their  various  destinations  at  the 
same  time  that  the  old  motors  were  being  taken  out  except 
by   arranging  for  periods  of  "  shut-down  "    of   such   duration 
as  no  colliery  would  be  likely  to  be  able  to  bear.     It  would 
involve  practically  the  construction  of  duplicate  engine  houses 
or  pump  houses  underground    so  that  the  new  plant  could  be 
ready  when  the  periodicity  was  changed.    The  time  taken  to 
carry  out  such  operations  and  the  cost  of  them  would  clearly 
be  prohibitive.    The  transmission  of  motors  and  other  heavy 
machinery  along  the  underground  roads  must  all  be  arranged 
and  carried   out  in  such  a   way  as  not  to  interfere  with  the 
ordinary   working   of  the   mine,    and  this  in   itself  would  be 
the  cause  of  very  serious  delay.     It  might  be  taken,  therefore, 
that  changing  over  the  periodicity  of  an  extensive  system  of 
supply    was,    practically    speaking,    quite  impossible.      It    fol- 
lowed that  in  the   cases  of  the   linking-up   of  power  stations 
running   at  different  periodicities  we   should   be  often   driven 
to  the  use  of  frequency  changers.     He  knew  of  one  instance 
of  linking-up  of  power  stations  of  different  frequencies  where 
energy  was  sometimes  transmitted  in  one  direction  and  some- 
times in  the  other,  in  which  it  had  been  thought  desirable  to 
construct  the  frequency    changers    with   motor    ends    of    the 
induction  type  and  with   generator  ends  of   the  synchronous 
type,  coupling  one  in  the  one  direction  and  the  other  in  the 
opposite  direction,  so  that   the   induction  end   should  always 
be  the  motor  in   one  or  other  of  the  sets,  according   to  the 
direction    in    which    the    load    was    being    transmitted.      He 
gathered  from  Mr.   Peck's  reply  to  the   discussion   that  this 
was  not   really  necessary  and  that  frequency   changers  with 
synchronous  machines  at  both  ends  could  be  used  with  safety. 
The  fear  expressed  in  regard  to  this  arrangement  was  appar- 
ently that  one  station  might  tend  through  overload  to  drop  its 
speed  slightly  and  that  the  synchronous  machines,  allowing  of 
no  slip,   would  be  liable  to  destruction   by  being  called  upon 


suddenly  to  transmit  loads  altogether  beyond  their  capacity. 
This,  however,  seemed  simply  to  point  to  the  necessity  for 
having  the  frequency  changers  of  ample  capacity  to  deal  with 
any  situation  which  might  be  likely  to  arise  in  practice,  and 
for  the  use  of  reactances,  automatic  overload  circuit  breakers, 
or  other  protective  devices  to  prevent  injury  to  the  machines 
in  case  of  abnormal  conditions  arising.  Surely,  after  all,  this 
question  could  not  be  really  different  from  that  of  linking-up 
two  power  stations  of  the  same  frequency,  because  the  same 
question  of  the  carrying  capacity  of  the  inter-connecting  cable 
and  of  the  necessity  for  protecting  it  against  excessive  and 
abnormal  loads  must  obviously  arise  there. 

Mr.  C.  G.  Morley  New  (deputy  engineer  and  manager, 
Cardiff  Tramways)  agreed  that  stations  could  be  operated  in 
parallel  without  difficulty,  and  for  that  reason  could  not 
understand  the  emphasis  the  author  laid  on  speed  regulation. 
Interconnector  voltage  would  have  to  be  carefully  considered, 
as  it  w:as  probable  in  many  instances  that  the  linking-up 
system  of  to-day  would  be  the  transmission  system  of  the 
future,  and  extensions  to  generating  stations  w:ould  only  be 
carried  out  in  the  most  suitable  places.  He  saw  no  reason 
why  reliable  automatic  devices  could  not  be  installed  for  the 
purpose  of  earthing  a  system,  in  the  event  of  the  intercon- 
nector opening.  He  was  interested  in  the  Scott  system  oi 
transformation  in  dealing  with  single-phase  load  from  a 
three-phase  supply,  and  was  not  at  all  satisfied  as  to  the  effect 
on,  say,  phase  "  A  "  during  a  severe  overload  such  as  a  fault 
on  phase  "  B,"  seeing  that  the  neutral  point  on  the.  three- 
phase  side  was  not  fixed.  In  the  author's  fig.  3  the  neutral 
point  was  shown  earthed,  which  was  contrary  to  the  Board 
of  Trade  regulations,  if  the  system  was  already  earthed  at  the 
generating  station.  He  would  like  to  know  if  there  was  any 
objection  to  dealing  with  one-phase  load  from  a  three-phase 
system  by  ordinary  transformer  connections,  three-phase  mesh 
connected  to  three-phase  4-wire,  the  neutral  point  forming 
an  earthed  outer  to  the  single-phase  system.  In  many  cases 
it  was  not  more  difficult  to  balance  three  circuits  than  two. 
Having  had  experience  with  all  types  of  sub-station  convert- 
ing machines,  he  could  say  that  the  induction  machine  was 
the  most  stable,  as  the  synchronous  plant  as  often  as  not  shut 
down  when   faults  occurred  outside. 

Mr.  A.  T.  Kinsey  (Bristol  Post  Office  Telephones)  said  that 
telegraph  circuits  still  used  the  earth  as  a  return  conductor, 
and  as  the  current  employed  on  them  was  measured  in  milli- 
amperes  it  could  readily  be  seen  which  circuit  was  likely  to 
suffer  if  powerful  currents  traversed  the  earth.  Since  the 
introduction  of  electric  tramways  telegraph  engineers  had 
constant  differences  of  potential  between  any  two  earths  irre- 
spective of  distance,  and  in  general  not  much  notice  was 
taken  of  them  at  the  present  time  so  long  as  they  did  not 
exceed  2  volts,  as  their  effect  could  be  eliminated.  In  tele- 
phony, owing  to  the  extreme  sensitiveness  of  the  apparatus, 
the  use  of  the  earth  as  a  return  conductor  had  long  been  dis- 
carded and  all  public  circuits  were  now  metallic.  Moreover, 
the  tendency  was  to  terminate  such  metallic  circuits  on  trans- 
formers, so  that  the  transmission  circuit  proper  would  be  quite 
independent  of  the  earth.  There  were,  however,  large  quanti- 
ties of  apparatus  used  in  signalling  and  in  supervision  which 
were  auxiliary  to  the  transmission  circuit,  and  they  relied 
upon  the  use  of  the  earth.  It  could  therefore  be  seen  that 
telephone  engineers  as  well  as  telegraph  engineers  would  view 
with  great  concern  any  transference  of  load  from  one  power 
station  to  another  if  it  meant  that  large  alternating  currents 
of  high  frequency  would  pass  through  the  earth. 

Mr.  T.  J.  Nelson  (Port  Talbot),  in  a  communication,  said 
that  the  paper  provided  a  strong  argument  for  the  standardisa- 
tion of  frequencies,  as  the  difficulties  that. arose  with  the 
parallel  working  of  power  stations  appeared  to  be  in  connec- 
tion with  frequency  changers.  The  parallel  working  of  two 
power  stations  having  different  frequencies  had  been  suc- 
cessfullv  carried  out  in  South  Wales  at  the  "  New  Markham 
Pits  "  of  the  Tredegar  Iron  &  Coal  Co.  These  new  pits  had 
a  supply  from  two  existing  stations  belonging  to  the  com- 
pany situated  at  Tredegar  and  Oakdale,  which  had  different 
frequencies,  Tredegar  being  40  cycles  and  Oakdale  50  cycles, 
and  frequency-changers  were  used  to  interlink  the  two  sta- 
tions. Two  motor-generators  were  installed,  one  with  an 
induction  machine  on  the  40-cycle  side,  and  the  other  with 
an  induction  machine  of  the  50-cycle  side,  thus  enabling  the 
two  sets  to  float  on  both  systems  without  loading  either  supply 
with  wattless  current.  The  synchronous  machine  could  be 
excited  to  such  a  degree  as  to  give  wattless  current  equal  to. 
or  exceeding,  that  taken  by  the  induction  machine  con- 
nected to  the  same  bus-bars.  The.  first,  set  consisted  of  a 
750-b.h.p.,  600-r.p.m.,  3-phase,  50-cycle.  0,600-volt  induction 
slip-ring  motor  rigidly  coupled  to  one  500-kw.,  0.8  power  fac- 
tor, 3-nhase,  40-cyck\  6.600-volt  synchronous  generator.  The 
second  set  was  of  similar  output.  Two  liquid  starters  were 
provided  for  starting  the  induction  motors,  and  two  sets  of 
resistance  grids  were  permanently  connected  in  series  with 
the  rotors  of  the  induction  motors  to  give  approximately  1{ 
per  cent,  additional  slip  at  full  load.  The  provision  0f  slip- 
ring  motors  with  adjustable  permanent  slip  resistance  pro- 
vided, as  it  were,  a  flexible  coupling  between  the  two  sta- 
tions so  connected.  It  was  not  necessary  that  the  two 
stations  should  run  in  exact  synchronism.  The  frequency  of 
one  station  might  vary  approximately  2$  per  cent,  in  either 
direction  without  overloading  the  frequenev-changer  set. 
Suppose  that  the  Tredegar  station  kept  exactly  a  frequency 
of  40  cycles,  if  the  machines  at  Oakdale  were  overloaded,  the 
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speed  of  the  prime  movers  would  have  a  tendency  to  drop, 
but  in  the  same  measure  as  its  frequency  dropped  below  50 
cycles,  one  of  the  frequency  changers  would  transmit  power 
from  Tredegar.  If  the  drop  were  approximately  2}  per  cent., 
then  500  kw.  would  be  transmitted  in  that  direction,  with 
one  frequency-changer  running,  and  1,000  kw.  if  both  were 
in  service.  On  the  other  hand,  if  the  prime  movers  in  Oak- 
dale  had  a  light  load,  their  speed  would  rise  over  the  normal 
frequency,  and  power  would  be  transmitted  from  Oakdale  to 
Tredegar.  The  condition  for  the  smooth  working  of  the 
plant  was  that  the  governors  of  the  prime  movers  in  both 
stations  should  cause  a  few  per  cent,  speed  drop  from  no- 
load  to  full-load.  This  condition  applied  in  general  to  prime 
movers  driving  alternators  for  parallel  operation.  The  out- 
side adjustable  slip-ring  resistance  allowed  the  slip  of  the 
frequency-changer  to  be  brought  into  line  with  the  regula- 
tion of  the  governors  in  both  stations.  This  would  not  be 
possible  with  squirrel-cage  motors.  The  provision  of  slip-ring 
motors  with  starting  resistances  also  simplified  the  synchro- 
nising of  the  sets.  When  two  stations  were  running  in  parallel 
only  one  neutral  point  should  be  earthed,  or  if  it  were  re- 
quired to  earth  the  two  neutrals,  it  plight  be  done  by  insert- 
ing transformers  in  the  interconnecting  line,  as  suggested  by 
the  author.  He  had  known  this  method  to  give  entire  satis- 
faction, but  if  the  transformers  were  not  required  for  any 
other  purpose,  it  was  not  necessary  to  so  to  the  expense  of 
installing  them.  He  did  hot  agree  that  reactance  or  resist- 
ances should  be  placed  in  the  earth  connection  to  limit  the 
earth  current  to  a  negligible  value,  as  it  was  important  that 
the  earth  resistance  should  be  low  enough  to  allow  sufficient 
current  to  flow  through  it,  to  open  any  feeder  on  the  system. 

Prof.  David  Robertson  said  that  the  figures  which  Mr. 
Peck  gave  as  to  the  size  of  frequency  changer  necessary  for 
connecting  two  systems  made  one  wonder  whether  it  would 
not  be  better  to  change  over  the  smaller  system  in  every  case 
in  which  it  was  at  all  possible  .to  do  so.  Since  the  changer 
set  involved  both  a  motor  and  generator,  if  it  had  to  be  rated 
as  high  as  20  per  cent,  of  the  capacity  of  the  smaller  system 
it  would  cost  somewhere  about  40  per  cent,  of  the  electrical 
equipment  of  the  station,  and  would  thus  go  quite  a  long 
way  towards  paying  the  station  part  of  the  cost  of  changing 
over  to  the  standard  frequency.  Of  course,  there,  would  be 
the  consumers'  motors  to  change  as  well,  which,  as  Mr. 
Chamen  pointed  out,  would  be  quite  impracticable  in  some 
districts.  With  the  object  of  illustrating  Mr.  Peck's  state- 
ments and  calculations  about  the  operation  of  machines  in 
parallel,  he  gave  some  locus  vector  diagrams  based  on  the 
same  approximate  theory  as  Mr.  Peck's  equations  and  ex- 
plained them  in  detail. 

Mr.  J.  S.  Peck,  in  reply,  agreed  with  Mr.  Chamen  as  to 
the  great  difficulties  involved  in  changing  over  a  large  gene- 
rating station  from  one  frequency  to  another.  Where  a 
•tation  was  isolated  from  other  stations  in  the  same  district, 
due  to  a  different  frequency,  it  was  worth  considering  when 
laying  down  new  plant  whether  to  couple,  two  generators 
to  one  turbine,  one  generator  to  be  wound  for  the  frequency 
of  trie  station,  and  the  other  for  the  frequency  of  the  district. 
The  advantage  of  a  set  with  two  generators  was  that  it 
•ould  be  driven  by  the  turbine  and  supply  current  at  either 
or  both  frequencies,  or  it  could  be  used  as  a  frequency  changer 
to  take  energy  from  either  system  and  supply  it  to  the  other. 
If  the  installation  referred  to  by  Mr.  Chamen  and  Mr.  Nelson 
were  being  installed  to-day,  the  two  sets  would  probably  be 
replaced  by  a  single  double-synchronous  set.  Where  two  or 
more  very  large  stations  were  connected  together  by  short 
lengths  of  cable,  it  would  be  highly  desirable  to  install  react- 
ance coils  in  the  interconnecting  lines,  otherwise  a  short- 
circuit  on  any  part  of  the  system  might  produce  serious  dis- 
turbances, and  perhaps  shut  down  all  the  generating  stations. 
He  did  not  think  earthing  devices  were  usually  very  reliable, 
and  believed  it  was  much  better  to  earth  the  neutral  point 
through  a  resistance,  especially  where  balanced  protective 
gear  was  used.  The  Scott  system  of  connection  for  changing 
frdrn  three-phase  to  single-phase  would  not  give  a  balanced 
load  on  the  three-phase  circuit  unless  the  two  single-phase 
circuits  were  equally  balanced.  This  then  became,  in  effect, 
a  two-phase  system.  With  Prof.  Robertson's  remarks  he  was 
in  general  agreement. 


ELECTRIC     SHIP     PROPULSION.* 


By  W.  L.  R.  EMMET. 


Ths  writer  has  for  many  years  actively  advocated  electric 
drive  for  the  larger  vessels  of  the  navy,  and  as  a  result  of  a 
long  campaign  of  designing,  experimentation,  and  educa- 
tional activity  this  method  has  been  adopted  on  a  large  scale 
by  the  Navy  Department.  Electric  propelling  machinery  has 
been  ordered  for  the  last  seven  battleships  which  have  been 
authorised,  and  is  specified  for  the  four  new  battle  cruisers 
which  form  part  of  the  present  naval  programme.  These 
battleships  are  very  large  and  important  vessels,  requiring 
33,000   h.p.   each,    and  the   battle  cruisers   present  the   most 
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stupendous  propulsion  problem  ever  brought  forth,  since  they 
require  no  less  than  180,000.  h.p.  each.  Only  two  or  three  of 
our  cities  use  as  much  electricity  as  will  be  generated  on  one 
of  these  ships  at  35-knot  speed. 

Electric  propulsion  has  from  the  first  had  many  opponents, 
and  it  is  still  being  very  actively  opposed  by  nearly  all  the 
shipbuilders  of  the  country,  by  Sir  Charles  Parsons,  Charles 
G.  Curtis,  and  others  who  have  had  important  influence  in 
marine  engineering.  Most  of  this  opposition  is  undoubtedly 
sincere,  but  is  not  altogether  disinterested,  since  shipbuilder* 
want  to  use  machinery  which  they  know  how  to  build,  and 
since  turbine  inventors  have  in  the  past  received  large  royal- 
ties from  turbine-driven  ships  which  are  cut  off  by  the  advent 
of  electric  drive.  Although  the  power  still  comes  from  tur- 
bines, the  electric  drive  is,'  by  licence  agreements,  free  from 
royalty  charges. 

The  case  of  the  new  battle  cruisers  may  be  considered  as 
the  extreme  case  where  advantages  are  most  important  and 
in  which  the  disadvantages  of  increased  weight  are  most 
serious. 

Pour  of  these  vessels  are  authorised  in  the  Navy  Bill  of 
1916.  They  are  designed  to  make  35  knots  each,  requiring 
180,000  h.p.  delivered  to  four  shafts  turning  at  full  speed 
about  250  r.p.m.  These  are  the  fastest  and  most  highly 
powered  vessels  ever  built.  The  electrical  installation  pro- 
posed in  each  of  them  far  exceeds  in  extent  any  single  instal- 
lation ever  made  for  any  purpose. 

It  is  proposed  to  install  in  these  ships  four  high-speed 
turbine-driven  generating  units  of  the  best  type,  similar  in 
most  respects- to  those  used  in  power  stations  on  shore.  Upon 
each  of  the  four  propeller  shafts  will  be  mounted  two  inde- 
pendent induction  motors.  Cable  connections  and  switching 
arrangements  will  be  provided  by  which  any  combination  of 
motors  and  generators  can  be  immediately  obtained,  and 
by  which  all  the  changes  of  connections  for  operation,  re- 
versal, &c,  can  be  instantly  made  under  all  running  condi- 
tions; they  are  quite  simple — in  fact,  much  simpler  than  in 
most  electrical  installations.  The  electric  supply  is  produced 
for  the  one  purpose  of  propulsion,  and  is  varied  or  discon- 
tinued according  to  need.  Connections  are  changed  only  on 
dead  circuit,  even  in  the  ordinary  operations  of  stopping, 
starting,  and  reversing,  and  automatic  means  are  provided 
by  which  any  diversion  of  current  from  any  cause  produces 
an  unbalancing  which  instantly  breaks  the  field  circuit  and 
de-energises  the  system. 

The  aggregate  weight  of  this  equipment  with  cables, 
switches,  instruments,  and  controlling  apparatus  is  1,865  tons. 

If  such  a  vessel  were  gear  driven,  a  plurality  of  ahead  tur- 
bines would  be  connected  through  helical  gearing  to  eack 
propeller  Bhaft,  one  or  more  backing  turbines  would  also  be 
connected  through  the  same  gearing,  and  if  good  cruising 
economy  was  sought,  it  would  be  necessary  to  provide  also 
cruising  turbines  connected  through  separate  systems  of  gear- 
ing and  arranged  with  couplings  so  that  they  could  be  de- 
tached during  high-speed  operation. 

Without  further  description  or  discussion  of  either  type  of 
apparatus,  we  are  in  a  position  to  make  a  comparison  whick 
constitutes  one  of  the  most  important  advantages  of  the  electric 
drive.  In  the  geared  equipment,  each  shaft  has  a  system  of 
turbines,  gears,  bearings,  thrust  balancing  devices,  and  lubn 
eating  systems  all  mechanically  locked  together.  With  high- 
speed machinery  any  kind  of  trouble  with  any  of  these  part* 
will '  almost  certainly  necessitate  the  immediate  stoppage  of 
the  whole  system.  To  keep  a  high-speed  turbine  running  out 
of  balance  or  with  bearing  trouble  is  impossible,  and  the 
gearing  part  would  present  almost  equal  difficulty.  In  the 
event  of  mechanical  trouble  of  such  character  a  ship  would 
have  to  be  stopped  until  the  wreck  could  be  cleared.  The 
work  necessary  to  uncouple  and  disconnect  any  part  of  suck 
very  heavy  apparatus  would  be  a  serious  matter  involving 
much  time,  including  that  required  to  stop  the  ship.  After 
the  disconnection  was  made,  the  idle  propeller  would  act  a» 
a  very  serious  drag  on  a  fast  vessel. 

In  the  electrically-driven  ship  there  is  no  mechanical  con- 
nection of  the  shaft  to  anything  but  the  rotors  of  the  motors. 
These  are  self-contained,  ironclad  structures,  and  cannot  by 
any  possibility  be  subject  to  mechanical  interference.  The 
shafts  are  subject  to  the  same  possibilities  of  bearing  or  thrust 
trouble  as  shafts  in  other  ships,  but  the  presence  of  the 
motors  does  not  increase  this  danger,  and  the  speed  being 
low  it  is  remote  in  any  case.  With  this  equipment  any  motor, 
generator,  or  turbine,  if  in  any  kind  of  trouble,  can  be  in 
stantly  disconnected  without  stopping  the  ship,  and  with 
only  a  small   loss  from  the   highest  sp 1   capacity. 

Such  interchangeability  as  this  power  of  disconnection  gives 
constitutes  one  of  the  most  important  advantages  of  electric- 
drive  in  such  a  ship.  With  one  motor  out  of  eight  in  trouble, 
only  one-eighth  of  the  maximum  capacity  is  lost,  and  the 
ship's  maximum  speed  is  impaired  by  only  about  one  knot. 
If  a  generator  or  turbine  is  in  trouble  the  maximum  speed  is 
reduced  only  about  two  knots.  With  two  generating  units 
and  four  motors  out  the  ship  can  make  26  knots,  and  with 
three  generators  and  four  motors  out  she  can  make  19  knots. 
If  parts  give  trouble  they  are  simply  cut  out  and  repaired  at 
leisure  or  as  opportunity  offers.  The  value  ol  this  niter- 
changeability  is  a  warship  can  hardly  be  over-estimated;  it 
largely  overcomes  the  military  danger  incident  to  accidents 
to  the  driving  power,  a  danger  which  has  always  been  of 
primary  importance. 

In    turbine-driven    ships,    not    electric,    it    is   necessary    to 
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provide  backing  turbines  which  must  run  idle  in  the  reverse 
direction  when  the  ship  is  going  ahead.  These  backing  tur- 
bines involve  complications  which  are  very  objectionable,  and 
if  these  are  reduced  to  a  desirable  minimum  the  backing 
power  will  be  greatly  inferior  to  that  easily  provided  with 
electric  drive.  Experiment  has  shown  that  a  turbine  forced 
in  an  opposite  direction  involves  about  seven  times  as  much 
friction  loss  as  when  driven  in  its  normal  direction.  This 
loss  is  very  appreciable  in  the  backing  turbines  of  ships,  and 
causes  heating  which  must  be  dissipated  by  circulating  steam, 
which  causes  further  loss  and  waste.  There  are  also  serious 
difficulties  and  dangers  in  high-speed  apparatus  incidental  to 
the  abrupt  and  wide  changes  of  temperature  where  steam  is 
suddenly  admitted  to  a  cold  reversing  turbine.  Steam  which 
expands  without  doing  work  has  a  high  temperature,  and  if 
work  is  done  upon  it  by  a  reversed  turbine  the  heat  is  con- 
siderably increased.  With  superheat  these  temperatures  may 
be  extreme,  and  they  affect  the  main  turbine  »=  "-1]  as  the 
other,  since  it  also  must  be  used  for  reversal  of  direction,  and 
since  the  two  often  occupy  the  same  casing.  The  mechanical 
effect  of  such  abrupt  change  of  steam  temperature  upon  fragile 
structures  presenting  very  extended  surfaces  is  a  matter  which 
has  been  little  considered,  but  which  has  caused  much  serious 
trouble.  With  electric  drive  the  turbine  never  need  be 
stopped  when  the  ship  is  under  way,  and  its  operation  is 
easier  than  in  a  power  station,  because  the  load  is  steadier. 
With  modern  high-speed  turbines  superheat  affords  large 
gains  in  fuel  economy,  and  the  ability  to  use  safely  high 
degrees  of  superheat  may  constitute  one  of  the  important 
reasons  for  adopting  the  electric  drive. 

Various  statements  and  estimates  have  been  published  con- 
cerning losses  in  high-speed  gearing  for  which  the  authority 
is  not  known  by  the  writer.  Tests  at  Schenectady  have  shown 
losses  about  double  those  generally  estimated,  with  rapid 
diminution  of  efficiency  as  the  load  falls.  These  tests  were  of  a 
most  accurate  character  with  large  smooth  running  gears, 
and  by  the  motor-generator  method,  where  losses  alone  were 
measured,  the  same  power  being  transmitted  with  and  with- 
out the  gearing. 

With  the  electric  drive  in  these  battle  cruisers,  the  losses 
from  turbines  to  propeller  shaft  at  full  speed  will  amount  to 
7  per  cent.,  and  by  adjustment  of  voltage  the  transmission 
"efficiency  can  be  kept  equally  good  at  all  speeds.  Consider- 
ing gearing  losses,  reversing  turbine  losses,  losses  incident  to 
necessary  sub-divisions  of  the  turbine  and  additional  pack- 
ings, it  is  believed  that  the  actual  transmission  from  turbine 
blades  to  shaft  at  full  speed  cannot  be  made  more  than  2  per 
cent,  better  in  the  geared  equipment  than  it  is  in  the  elec- 
tric. At  reduced  loads  the  geared  equipment  will  be  much 
less  efficient.  The  normal  cruising  speed  of  these  ships  will 
require  less  than  one-tenth  of  full  load,  and  the  drag  of  gear- 
ings, bearings,  reversing  turbines,  and  idle  parts  of  main 
turbines  will  be  very  serious. 

With  the  electric  design,  the  number  of  motors  and  tur- 
bines used  can  be  adapted  to  the  demand  for  power,  while 
with  the  other  all  parts  must  be  kept  running.  This  gives 
very  important  gains  in  economy  at  all  speeds  below  the 
maximum.  At  19  knots  only  one  turbine  is  required  to  drive 
the  ship,  and  electrical  arrangements  are  may  by  which  it 
can  be  lun  at  full  speed  instead  of  running  at  half  speed,  as 
it  would  if  the  ratio  was  fixed  as  by  gearing.  Thus  the 
steam  efficiency  at  19  knots,  a  desirable  cruising  speed,  is 
equal  to  the  best  attainable  at  any  speed.  Assertions  which 
have  been  made  by  shipbuilders  and  others  that  equal  cruis- 
ing results  can  be  obtained  by  the  use  of  cruising  turbines 
are  obviously  absurd.  The "  cruising  turbines  themselves 
would  be  greatly  inferior  to  the  single  main  turbine  so  used, 
and  they  would  be  burdened  with  all  the  drags  which  are 
mentioned  above.  Cruising  economy  gives  increased  cruising 
radius  without  renewal  of  fuel  supply.  This  has  always  been 
considered  a  matter  of  the  greatest  importance  in  warships; 
it  is  a  feature  in  respect  of  which  the  electric  drive  can  have 
no  rival. 

Enough  has  been  said  to  give  an  idea  of  the  reasons  for 
the  use  of  electricity  in  such  ships,  but,  in  addition,  it  should 
be  considered  that  everything  used  in  such  an  electric  installa- 
tion is  a  matter  of  exact  knowledge  and  wide  experience, 
while  methods  of  gearing  on  such  a  scale  are  backed  by  little 
and  brief  experience,  and  are  the  subject  of  wide  difference 
of  opinion  as  to  methods  of  design  and  proportions. 

The  writer  believes  that  the  differences  of  weight  and  cost 
which  have  been  predicted  by  shipbuilders  and  others  are 
not  based  upon  just  comparisons,  but  that  even  if  they  are 
true  they  are  not  sufficient  to  balance  the  practical  merits 
of  electric  drive  for  such  vessels. 

For  these  reasons,  it  is  believed  that  when  prejudices  are 
overcome  electricity  will  develop  an  extensive  use  in  large 
high-power  warships.  In  such  light  vessels  as  scouts  and 
destroyerB,  for  reasons  of  weight  and  space,  it  is  relatively 
much  less  desirable,  but  even  in  such  cases  with  the  lightest 
and  most  compact  designs,  and  with  very  high  pressure  and 
superheat,  it  might  in  the  future  develop  a  legitimate  appli- 
cation. In  merchant  ships  also  it  may  afford  great  advan- 
tages. With  electricity,  turbine  units  can  be  installed  in 
duplicate,  either  in  single  or  twin-screw  ships.  Machinery 
can  be  installed  where  convenient  with  motors  near  propellers 
and  turbines  near  boilers,  auxiliaries  can  be  driven  electric- 
ally from  the  main  units.  The  highest  superheat  can  be 
used  without  danger  or  complication,  and  main  units  can  be 
applied    to  other    power   uses,    such    as   cargo   pumping    or 


handling.  These  advantages  have  led  to  the  preference  of 
electric  drive  at  a  higher  price  in  certain  large  freighters 
recently  ordered,  and  will  doubtless  lead  to  many  other  appli- 
cations in  ships  of  various  types. 

The  advantages  here  mentioned  have  been  developed  with 
a  wonderful  skill  and  foresight  by  the  Swedish  engineer 
Ljirngstrorn  in  the  900-h.p.  ship  Mjolner,  which  ha»  been  in 
successful  operation  for  about  two  years.  This  vessel  has 
shown  a  fuel  economy  decidedly  superior  to  anything  pro- 
duced elsewhere  in  a  steamship,  and  has  maintained  this 
high  standard  throughout  her  period  of  service.  Such  a  result 
with  such  small  power  is  very  remarkable  and  significant 
The  Mjolner  uses  an  extremely  high  degree  of  superheat. 
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2  634  "  Oil-break  switches."  Electrical  Improvements,  Ltd.,  *  R.  W. 
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2.674.  "  Fittings  or  supporting  combinations  for  electric  lighting,  4c" 
1.  S.  Foreman.     February  23rd. 

2,6!)1.  "Controllers  for  electric  circuits."  British  Thomson-Houstom  Co. 
and  General   Electric  Co.      February   23rd. 

2  701.  "  Process  ol  treating  ores  of  copper  and  nickel  by  electrolysis. 
M.   V.    Garin    (nie  Bailly).      February    23rd.     (France,    February    »9th,   1916.) 

2,707.  '  "  System  of    signalling   in   coal   mines,    &c."      P.    Holmes.     February 

23rd-  .     „      „      . 

2.718.     "  Pocket    electric    torches   or    flash     lamps,    Sc.         C.    Allauw.      Fes- 

^2,740.     "Electrostatic    machines."      D.    K.    Morris.      Februsry    24rh. 
2,741.     "  Electrostatic    generators."      D.   K.   Morris.     February    34th. 


PUBLISHED     SPECIFICATIONS. 


The  numbers  in  brackets  are  those  under  which  the  speeitutlM  wBI  ks 
printed    and    abridged,   and    all    subsequent  proceedings   will   be    takes. 

1540  Electric  Impulse  Senders.  Relay  Automatic  Telephone  Cs.  *  H.  J 
Herink.      February   1st,  1916.     [103,683] 

1  862  Thermic  Telephones.  Naamlooze  Vennootschap  de  Neserliodscse 
Thermo-Telephocn     Maatschappij.      February    13th,     11)15.       [1M.084.J 

2.491.  Electrical  Fuses  or  Cut-outs.  H.  W.  Cox.  FeWusry  l»th,  1916. 
[103,712.] 

2  864  Integrating  Mechanism  por  Measuring  Instruments.  British  Thom- 
son-Houston   Co.     (General    Electric     Co.,    U.S.A.).        February     SSth,     1916. 

3  298  Electric  Switches.  A.  H.  Midgley  and  C.  A.  Vsss'enrefl  k  Co. 
March    4th,   1916.      [103,719] 

4.347.    Telephone  Systems.     T.   Pettigrew.     March    23rd,    19U.     P»3.73S !.] 

4  606  Ship  Propulsion.  British  Thomson-Houston  Co.  (Geaersi  Electric 
Co.',  U.S.A.).     March   29th.   1916.     [103,733] 

9.232.     Dynamo-electric      Machinery.       w.     Marden.        Juse     »h,     1916. 

10  558  Duplex  and  Multiplex  Telegraphy.  G.  O.  Squier  k  L.  A.  Cohen. 
July'  26th,  1916.     [103.771.1  .  . 

11 435  Rotors  of  Electrical  Machines.  Allgemeine  Elektndtats  Ges. 
August  6th,  1915.     [101,158] 

13  905  Cooling  and  Ventilating  System  for  Electric  Storacb  Batteries 
in  Submarines      M    F.  Hay.     September  30th.  1916.     [103.792.J 

1,410.    Signalling  Appliances.     W.  A.  Heyes,   L.  O.  Heyes  k  A.   V.  Heyes. 

^5.733'    Day'  Ail"  Night  Compasses.     G.   Leigh.     April  19th,   IMS.     P«.748  1 
13  333     Tramway  and  Railway  Rails.     C  Spreckley.     September  »*.  1916. 
(103,788.) 
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CHEAPER    ELECTRICITY     SUPPLY. 

Last  week  we  commented  at  some  length  upon  the 
very  successful  conference  which  was  recently  held 
in  Manchester  under  the  aegis  of  the  Board  of 
Trade;  in  view  of  the  importance  of  this  event,  and 
the  fact  that  we  publish  elsewhere  in  this  issue  a 
lengthy  report  of  the  proceedings,  we  may  be  ex- 
cused for  making  a  further  reference  to  it,  as  we 
wish  to  emphasise  the  remarkable  unanimity  which 
prevailed  throughout  the  meeting,  and  which,  we 
think,  offers  a  good  augury  for  the  future.  Not 
only  at  Manchester,  but  also  at  other  centres  where 
meetings  of  supply  authorities  have  been  held  to 
consider  the  question  of  linking-up,  the  consensus 
of  opinion  has  been  entirely  in  favour  of  the  move- 
ment, which  is  gathering  impetus,  and  may  now  be 
said  to  be  certain  of  accomplishment. 

That  the  attitude  of  company  officials  would  Lie 
favourable  to  it  might  readily  have  been  foretold ; 
but  what  is  the  cause  of  the  enthusiasm  of  the  repre- 
sentatives of  municipal  authorities?  It  seems  to  us 
to  be  due  mainly  to  one  thing :  our  municipalities 
have  at  last  discovered  electricity  as  a  motive  power. 
The  position  was  very  ably  put  by  the  Town  Clerk 
of  Blackburn,  who,  as  he  said,  had  practically 
grown  up  with  electricity  supply.  He  pointed  out 
that,  in  the  early  days,  electricity  was  looked  upon 
merely  as  a  means  of  lighting-  shops  and  the  houses 
of  the  well-to-do.  Now  it  was  realised  that  it  was 
the  motive  power  par  excellence,  and  that  a  cheap 
and  reliable  supply  of  electricity  was  absolutely  in- 
dispensable to  the  prosperity  of  our  industries. 
There  is  the  answer  in  a  nutshell.  Of  course,  no 
electrical  engineer  needed  to  be  told  that  that  was 
so ;  the  great  thing  is  that  it  is  now  becoming  under- 
stood by  the  laymen,  and  for  this  we  have  to  thank 
the  world-war,  which  in  so  many  ways  is  opening 
the  eyes  of  our  fellow-countrymen  to  facts  to  which 
they  had  been  blind.  And  therein  lies  the  guaran- 
tee that  the  movement  towards  cheapening  and  ex- 
tending the  supply  of  electricity  will  attain  fruition. 

Now,  we  wish  to  point  out  that  linking-up  is  not 
the  beginning  and  end  of  the  matter.  It  involves 
wider  issues,  which  ought  not  to  be  neglected  at  a 
time  when  they  are  likely  to  be  accorded  favourable 
consideration.  One  of  the  most  important  of  these 
is  the  perennial  question  of  wayleaves.  So  long  as 
owners  of  land,  both  private  and  public,  are  per- 
mitted to  hamper  and  delay  the  development  of 
supply  networks,  in  opposition  to  the  common  wel- 
fare, so  long  will  it  be  impossible  to  attain  that 
degree  of  efficiency  and  economy  which  is  impera- 
tively necessary  in  the  interests  of  the  nation.  The 
article  which  we  recentlv  printed,  from  the  pen  of 
one  who  is  intimately  acquainted  with  the  conditions 
that  are  met  with  in  practice,  gave  numerous  in- 
stances of  wilful  obstruction  which  ought  to  be  made 
impossible.  Besides  hindering  progress  in  connec- 
tion with  the  larger  undertakings,  these  practices 
present  formidable,  if  not  insurmountable,  obstacles 
to  the  extension  of  electricity  supply  to  the  smaller 
townships  and  villages,  ami  to  dwellers  in  rural 
areas;   and  this  brings  us  to  our  next  point. 
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The  Kaiser  boastfully,  but  prematurely,  declared 
that  the  future  of  Germany  lay  "  on  the  water  ";  it 
would  be  true  to  say  that  ours  lies  not  only  on  the 
water,  but  also  on  the  land,  as  we  may  have  good 
reason  to  know  during  the  coming  months.  The 
uses  of  electricity  in  agriculture,  both  for  motive 
power  and  for  intensive  cultivation,  have  for  many 
ytars  past  occupied  a  prominent  position  in  our 
pages,  and  we  have  missed  no  opportunity  of  im 
pressing  their  importance  on  our  readers.  The  pre- 
sent circumstances  lend  added  weight  to  the  demand 
that  every  effort  should  be  made  to  enable  farmers 
to  avail  themselves  of  the  advantages  of  electric 
power  and  electroculture,  and  we  are  glad  to  know 
that  the  Board  of  Agriculture  is  instituting  experi- 
ments in  connection  with  the  latter  on  a  large  scale 
in  Herefordshire.  In  1915  we  gave  an  account  of 
the  excellent  progress  which  had  been  made  by  Mr. 
Kerr,  the  city  electrical  engineer  of  Hereford,  in 
promoting  the  use  of  electric  power,  and  he  subse- 
quently read  a  paper  before  the  Municipal  Elec- 
trical Association  on  the  subject  which  was  regarded 
as  marking  an  epoch  in  its  history.  Quite  recently 
the  work  at  Hereford  has  acquired  some  prominence 
in  the  lay  Press,  and  an  extraordinary  amount  of 
interest  has  been  aroused  in  the  possibilities  of 
electroculture  for  stimulating-  the  growth  of  plants. 
But  until  the  movement  towards  interconnection  has 
solved  the  wayleave  problem,  the  extension  of  elec- 
tricity supply  into  rural  areas,  to  bring  it  to  the 
door  of  the  farmer  and  the  villager,  can  make  but 
little  progress.  Thus  the  questions  of  linking-up. 
wayleaves,  village  lighting,  and  assisting  agricul- 
ture are  all  intimately  associated,  and  to  some  ex- 
tent interdependent. 

Now,  these  subjects — wayleaves,  agriculture,  and 
the  like — are  pre-eminently  matters  which  ought  to 
commend  themselves  to  the  attention  of  such  bodies 
.-as  the  I.E.E.  and  the  I.M.E.A.,  and  we  are  glad  to 
know  that  both  these  Societies  are  moving  to  good 
purpose.  The  discussion  on  wayleaves  which  is  to 
take  place  at  the  Institution  on  April  12th  should 
prove  fruitful  in  bringing  this  question  to  a  head — 
Government  action  is  urgently  needed  —and  we  trust 
that  the  members  will  seize  this  opportunity  of 
voicing  the  feeling'  of  the  electrical  profession  on 
this  point.  With  regard  to  agriculture,  it  is  permis- 
sible to  state  that  vigorous  action  is  being  taken,  of 
which  more  will  soon  be  heard.  Hence,  we  hope 
the  activity  which  has  lately  been  manifest  in  the 
quondam  Sleepy  Hollows  of  British  electricity  sup- 
ply undertakings  may  soon  transform  the  situation, 
and  bring  us  appreciably  nearer  to  that  era  which 
was  so  ably  foreshadowed  by  Dr.  Ferranti  in  his 
famous  presidential  address,  when  electrical  energy 
shall  be  available  everywhere,  for  every  purpose,  at 
a  trifling  cost. 


We  publish  on  another  page  an 
Industrial  abstract  of  the  speech  delivered  by 
Federation.  Mr.  Dudley  Docker  at  the  first 
general  meeting  of  the  Federation 
■of  British  Industries.  It  will  be  observed  that  those 
who  are  interested  in  the  development  of  the  organi- 
sation are  proceeding  cautiously  in  order  that  they 
may  learn  as  thev  go  what  are  the  safest  and  sound- 
est principles  and  policies  to  pursue  and  to  adopt 
in  order  that  the  Federation  may  adequately  repre- 
sent the  true  interests  of  our  national  industries  con- 
sidered as  a  whole.  It  is  felt  that  to  fill  in  the 
details  of  the  scheme  at  too  early  a  stage  may  defeat 
the  grand  object  that  is  in  view;  and  while,  as  we 
said  last  week,  we  are  anxious  to  see  the  comple- 
tion of  a  great  organisation  which  will  be  capable 
of  meeting  the  after-the-war  industrial  situation 
immediately  that  situation  confronts  us.  we  can  see 
the  wisdom  of  proceeding  slozvlv  if  bv  doing-  so  we 
are  advancing  surely  in  such  a  way  that  there  will 
have    to    be  no  capitulations,    or  time    and    energy- 


wasting  retreats,  as  the  result  of  false  steps.  It  is 
perfectly  true  that  the  movement  is  a  great  experi- 
ment for  us  in  this  country,  and  that  all  sorts  of 
new  factors  may  come  into  play  at  any  moment 
which  may  have  a  very  definite  effect  upon  future 
course  of  action,  also  that  important  and  desirable 
interests  might  be  excluded  by  too  precipitate  a 
formulation  of  policy.  The  Federation  is  being 
strengthened  as  an  Employers'  organisation  by  the 
accession  of,  and  by  co-operative  working  with, 
several  other  associations;  we  do  not  want  too  manv 
bodies  with  similar  objects  and  aims.  It  is  also 
stated  that  the  Engineering  Employers'  Federation 
will  work  in  co-operation  with  the  F.B.I. ,  but,  so 
far  as  our  information  goes,  the  entire  engineering- 
interests  of  the  nation  are  still  in  need  of  co-ordina- 
tion in  order  that  they  may  take  their  proper  place 
in  relation  to  a  super-organisation.  The  Federa- 
tion is  to  be  congratulated  on  the  efforts  that  it  has 
made  to  secure  that  better  atmosphere  for  the  co- 
operative working  of  Capital  and  Labour,  which  is 
so  essential  for  the  future  if  we  are  to  be  saved 
from  catastrophe.  Labour  consists  of  many  sec- 
tions, with  many  ideals,  and  we  should  like  to 
feel  that  its  organisations  were  making  headway 
with  their  own  efforts  at  co-ordination,  so  that  there 
might  be  a  truly  representative  voice  to  be  heard 
when  matters  come  to  be  deliberated  upon.  But  no 
doubt  on  that  side,  too,  the  need  for  proceeding 
cautiously  is  recognised,  for  the  factors  in  the  situa- 
tion as  it  may  develop  cannot  be  foreseen.  The 
objects  of  certain  sections  of  Labour  have  been 
drawn  up  in  resolution  form  on  several  occasions, 
but  owing  to  the  changing  state  of  affairs  due  to 
the  increasingly  heavy  demands  made  by  the  war 
the  value  of  these  as  a  basis  for  negotiation  becomes 
lessened  as  time  goes  on.  The  Prime  Minister  has 
referred  the  Labour  Party's  last  resolutions  to  the 
new  Reconstruction  Committee.  There  will  come  a 
time  when  demands  which  will  form  the  read  basis 
for  deliberations  will  be  presented;  and  Federated 
Employers  may  then  find  it  necessary  to  make 
known  the  details  of  the  policy  for  which  they 
stand.  We  must  expect  the  demands  of  Labour  to 
be  large;  the  work  of  negotiation  will  be  serious 
and  arduous,  calling,  as  Mr.  Docker  says,  for  all 
the  patience,  tact,  and  consideration  at  command; 
extravagance  on  the  one  side,  or  obduracy  on  the 
other,  will  not  help  the  situation  when  it  comes: 
earnestly  do  we  all  need  to  strive  for  an  after-the- 
war  spirit  of  Peace  within  ourselves.  In  the  mean- 
time, however,  serious  efforts  should  proceed  un- 
remittinglv  on  both  sides  to  secure  a  continuation 
of  atmosphere  in  which  harmonious  relations  may 
be  cultivated. 

• 

The  Order  relating  to  catalogues 
Catalogues:  comes  into  force  on  March  24th, 
Notice  to  its  operation  having  been  deferred 
Manufacturers,  a  fortnight  to  allow  those  having 
stocks  to  make  immediate  use 
of  them.  In  future  it  will  not  be  permissible 
to  send  catalogues  and  price  lists  "  through  the 
post  or  otherwise  "  unless  a  request  for  the  de- 
livery of  same  has  been  made  in  writing.  As  stated 
in  our  pages  last  week,  the  sending  of  catalogues. 
&c,  by  traders  to  traders  for  the  purpose  of  their 
trade,  or  to  persons  abroad,  is  to  be  permitted,  but 
there  are  electrical  and  engineering  people  in  this 
country  who.  though  not  traders,  should,  in  our 
opinion,  in  the  interests  of  munition  manufacturing 
and  of  export  trade,  be  kept  acquainted  with  new 
descriptive  technical  and  trade  literature.  We  shall 
be  glad,  under  these  circumstances,  if  electrical  and 
allied  manufacturers  and  traders  who  have  been  in 
the  habit  of  forwarding  us  their  publicity  literature 
for  notice  in  our  pages  will  kindly 'send  us  parti- 
culars of  the  new  catalogues,  &c,  that  they  may 
issue,  or  contemplate  issuing,  so  that  we  may  keep 
the  trade  informed  of  their  doings. 
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SOME     LONG-DISTANCE     WIRELESS 
STATIONS. 


In  recent  issues,  the  Wireless  World  has  published  descrip- 
tions of  several  famous  long-distance  wireless  stations 
which  have  helped  to  make  history  during  the  war,  and  by 
the  courtesy  of  the  Editor  we  are  enabled  to  reproduce 
some  of  the  interesting  views  and  particulars  there  given. 
Fig.  1  shows  the  interior  of  the  United  States  station  at 
Arlington,  which  takes  the  place  in  America  of  the  Eiffel 
Tower  in  Europe,  in  that  it  radiates  time  signals  and 
other  official  information.  It  is  the  property  of  the 
United  States  Government,  and  is  situated  near  Washington, 
on  a  site  of  13-';  acres.  Fig.  3  shows  the  three  steel  towers 
which  support  the  aerials^  the  centre  tower  being  600  ft.  in 
height  and  the  other  two,  which  form  with  it  an  isosceles 
triangle,  450  ft.  high  ;  the  base  of  the  triangle  is  350  ft. 
long.  The  steelwork  is  insulated  from  the  ground,  and  in 
the  case  of  the  largest  tower  weighs  500  tons,  whilst  the 
other  towers  weigh  275  tons  each.  Three-phase  alternating 
current  at  25  cycles  is  supplied  to  the  station  at  6,600  volts, 
and  is  stepped  down  to  220  volts  for  delivery  to  the  three 
transmitters  ;  one  of  these   is  the  100-KW.  Fessenden  spark 


out  and  into  circuit,  reducing  the  sparking  and  wear  on  the 
contacts.  The  relay  key  is  controlled  by  a  small  Bending 
key,  which  operates  an  electromagnetic  mechanism.  The 
se«ondary  leads  from  the  transformer  go  to  the  stationary 
electrodes,  across  which  are  shunted  the  condensers  and  the 
primary  inductance  of  the  jigger.  The  condensers  are  of 
the  compressed-air  type,  each  consisting  i  >f  a  large  cylindrical 
metal  tank,  in  which  the  plates  are  suspended  from  insu- 
lators ;  the  plates  are  spaced  \  in.  apart,  and  the  air  is 
raised  to  a  pressure  of  250  lb.  per  sq.  in.  An  external 
safety  gap  is  set  to  a  distance  slightly  greater  than  the  gap 
between  the  plates,  and  the  current  is  turned  on  inter- 
mittently, allowing  sparking  to  take  place  inside,  until 
the  small  particles  of  dust  in  the  air  are  burned  out,  after 
which  the  spark  jumps  across  the  safety  gap  ;  the  latter  is 
then  lengthened,  and  the  process  repeated  until  the  safety 
gap  is  1  in.  in  length.  Each  condenser  has  a  capacity  of 
0*036  microfarad,  and  there  are  14  units,  connected  seven 
in  parallel  and  two  in  series.  The  oscillation  transformer 
or  jigger  is  made  of  copper  tubing  in  helices  aboui 
4  ft.  in  diameter,  the  primary  having  eight  turns  and  the 
secondary  1(1.  The  connections  are  shown  in  fig.  1,  p.  284. 
The  aerial  is  made  up  of  three  sections,  with  23  wires  in 
each  section,  each  wire  consisting  of  seven  strands  of  No.  20 


Fig.    1. — loo-KW.  Spark  Transmitter  at  Arlington. 


[Buck,  Washington, 
-Rotary  Discharger. 


set  illustrated  in  fig.  1,  another  a  Poulsen  continuous-wave 
100-KW.  set,  and  the  third  a  5-KW.  spark  set  supplied  by 
the  Wireless  Improvement  Co.  The  first-named  set  is  very 
similar  to  the  Marconi  type,  and  employs  several  of  the 
Marconi  patents  ;  in  the  illustration,  the  alternator  and 
rotary  spark-gap  are  shown  on  the  left,  the  condenser  banks 
in  the  centre  and  on  the  right-hand  side,  and  the  primary  and 
secondary  of  the  jigger  above.  The  transformer  is  situated 
Beneath  the  floor,  the  high-pressure  leads  being  seen  in  the 
foreground.  The  plant  is  driven  by  a  Westinghouse 
200-h.p.,  220-volt  synchronous  motor,  at  300  r.p.m.,  which 
is  coupled  to  an  8-kw.  d.c.  generator,  which  excites  the 
fields  of  the  driving  motor  and  the  100-kw.  alternator, 
a  General  Electric  machine  operating  at  220  volts,  500 
cycles  per  second,  at  1,250  r.p.m.  The  rotary  spark-gap 
(fig.  2)  is  attached  to  the  framework  of  the  alternator,  the 
rotary  portion  being  mounted  on  the  main  shaft.  The  rotor 
consists  of  a  fibre  wheel  with  a  heavy  brass  ring  on  its 
periphery,  from  which  protrude  48  copper  electrodes,  each 
about  10  in.  long.  Water  is  circulated  through  the 
stationary  electrodes  from  tanks  on  the  framework  above. 
Phase  adjustment  with  the  spark-gap  is  effected  by  rotating 
the  casing.  One  lead  from  the  alternator  runs  to  the  primary 
of  the  transformer  direct,  the  other  through  a  large  relay 
key,  which  is  shunted  by  a  resistance,  so  that  instead  of 
completely  breaking  the  circuit,  the  key  cuts  the  resistance 


gauge,  of  phosphor-bronze.  These  wiles  are  attached  to 
spreaders  88  ft.  long,  the  spreaders  themselves  being  attached 
to  the  towers  by  10  Blectrose  insulators.  The  aerial  is  open 
at  the  highest  end  (at  the  600-ft.  tower)  ;  two  sections  arc 
brought  down  to  the  450-ft.  towers,  and  two  joined  to  the 
main  section  by  "jumpers"  made  up  of  23  wires  bunched 
in  the  form  of  a  rope'.  The  main  section  is  what  is  known 
as  a  ",T  "  antenna,  and  the  vertical  part  is  taken  from  the 
middle.  The  23  wires  are  brought  down  in  the  shape  of  a 
fan  for  300  ft.,  ami  then  in  the  form  of  a  large  cage  the  rest 
of  the  way  to  a  switch  at  the  base  of  the  tall  mast. 

The  ground  connections  consist  of  many  lengths  of  wire 
buried  in  the  ground  at  various  depths  in  the  space  near  tin 
towers, and  led  in  a  "  draught-board"  pattern  with  soldered 
junctions.  Many  miles  of  wire  were  laid  in  making  the 
large  network,  and,  finally,  wire  leads  were  run  down  the 
slopes,  ending  in  a  small  stream  that  Hows  near  by.  The 
ground  connection  between  the  aerial  and  this  network  is 
through  a  large  copper  strip  6  in.  wide  and  [  in.  thick. 

For  the  description  of  the  Arlington  station  our  contem- 
porary has  drawn  from  a  paper  presented  to  the  Washington 
Section  of  the  Institute  of  Radio  Engineers,  by  ('apt. 
William  H.  G.  Billiard,  U.S.X.,  until  recently  Superin- 
tendent of  the  United  States  Naval  Radio  Service. 

The  Nauen  station  of  the  Telefunken  Co..  which  is 
situated  near  Berlin,  is  also  described  in  the  Wireless  World  ; 
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it  works  in  conjunction  with  the  U.S.  station  ;it  Sayville, and 
has  a  central  mast  900  ft.  high.  From  this  station 
Germany  hoped  to  maintain  communication  with  her 
colonies,  and  early  in  1914  it  was  proved  that  messages  could 
be  transmitted  to  Togoland,  which  could  in  turn  com- 
municate with  German  South-West  and  East  Africa.  The 
central   tower  is  surrounded  by  five  shorter  masts  (fig.  5), 


was  constructed  on  the  same  principle,  hut  was  wrecked 
by  the  enemy  before  the  British  troops  took  possession  of 
the  station. 

Passing  to  the  Pacific  side  of  the  American  Continent, 
the  wireless  service  between  the  United  States  and  Japan 
claims  notice.  This  was  inaugurated  four  months  ago  :  it 
bridges  a  distance  of  f.L'oO  miles  between  San  Francisco 
and  Funabashi,  with  a  high-power  relay  station  at  Honolulu 
— but  direct  communication  between  the  terminal  stations 


Photo,  by]  [Buck-,   Washington. 

Fie,.  3, — Arlington  Antenna  Towers. 


Photo,  by]  [QiUe  Photo.  Agtnru. 

Fig.  .").—  Wireless  Station  at  Nauen. 


is  possible  under  favourable  conditions.  Here  the  Marconi 
system  is  employed,  the  American  Marconi  Co.  being  the 
manufacturers.     The  service  forms  part  of  a  wider  scheme, 


and  is  mounted  on  a  single  steel  ball  resting  on  a  slab  of 
marble,  which  provides  the  necessary  insulation,  the  tower 
being  kept  in  place  entirely  by  numerous  stays.  An  earlier 
tower,  600  ft.  high,  was  brought  down  in  a  gale  some  years 
ago.  A  very  extensive  earth  system  is  provided,  consisting 
of  many  miles  of  wire  embedded  in  the  ground*.  The 
antenna  is  of  the  double  inverted  L  type.  The  plant  com- 
prises apparatus  of  both  continuous-wave  and  quenched- 


B,  single-phase  generator  ;  r>.  three-phase  motor  ;  k,  exciter  ;  i,  relay  key  ; 
.',  resistance;  n,  transformer;  p,  choke  coils;  h,  discharger;  g,  stationary- 
electrodes  ;  F,  tanks ;  t,  condensers  :  o,  oscillation  transformer ;  r,  aerial 
tuning  inductance  :  h.  hot-wire  ammeter. 

Fig.  4.— Diagram  of  Connections  of  100-kw.  Transmitter. 


spark  type,  the  former  being  of  250-KW.  capacity  at  8,000 
cycles  per  second,  with  a  Joly  frequency  multiplier. 
Fig.  G  shows  the  base  of  the  central  tower.  The  long- 
distance station  at  Bar-es-Salaam.  iu  German  East  Africa, 


Fig.  6. — Nauen  :  Base  ok  900-ft.  Tower. 

embracing  stations  at  New   Brunswick  and  Belmar,  on  the 
New   Jersey   Coast,    to   communicate    with   corresponding 
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stations  in  Great  Britain  ;  stations  at  Bolinas  and  Marshall, 
in  California,  communicating  with  the  Hawaiian  stations  of 
Kaliuku  and  Koko  Head  ;  stations  at  Manila,  in  the 
Philippine  Islands,  and  stations  at  Marion  and  Chatham. 
.Muss.,  communicating  with  Stavanger  and  Naerbo,  in 
Norway. 

From  the  operating  house  at  Koko  Head  as  a  centre,  the 
San  Francisco  aerial  extends  south-westward,  and  is  carried 
on  five  830-ft.  masts  to  an  anchorage.  The  Japan  aerial 
extends  from  the  operating  house  almost  due  east.  The 
tir>t  two  masts  are ,  of  the  standard  sectional  type,  130  ft. 
in  height,  the  first  being  on  level  ground  and  the  second 
on  a  hillside.  From  the  latter  point  the  aerial  makes  a 
span  of  more  than  2,000  ft.  to  the  top  edge  of  Koko  Head, 
an  extinct  volcano  at  an  elevation  of  1,194  ft.  above  the 
sea  level  ;  here  there  was  not  room  enough  to  erect  a 
sectional  mast,  only  about  40  sq.  ft.  being  available  for  a 
self-supporting  structural  tower.  150  ft.  in  height.  The 
tail-end  anchorage  is  far  down  on  the  inside  of  the  crater. 
The  balancing  aerial,  which  is  employed  in  both  sets  of 
antennae,  is  on  self-supporting  towers,  each  of  which  is 
l(i(i  ft.  in  height. 

The  station  at  Kahuku  is  now  being  employed  both  as  a 
sending  and  receiving  station,  and  is  the  largest  wireless 
station  in  the   world.       From   the   power  house,   the    San 


THE     CONTROLLER     DRUM. 


Bv  PERCY   H.  JACKSON. 


It  has  been  the  practice  of  several  controller  manufacturers 
in  this  country  and  abroad  to  arrange  controller  drums  in 
such  a  manner  that  the  resistance  step  contacts  and  their 
corresponding  contact  fingers  are  smaller  than  the  line  and 
armature  contacts.  This  is  obviously  incorrect,  and  the 
following  goes  to  show  the  practice  to  be  absolutely 
illogical. 

Take,  for  example,  a  controller  suitable  for  use  with  a 
35-H.P.,  230-voIt,  series  motor,  the  latter  being  provided 
with  eommutating  poles,  and  the  electrical  particulars  being 
as  follows  : — 


Armature  resistance 

Resistance  of  commutating  pole  windings. 
Resistance  of  series  field  windings  ... 
Full-load  current 

H.P 

Voltage... 


n  n|i;;,  ohm 
0'0123  ohm 
0*0456  ohm 

126  amps. 
36 

230 


Now,  a  controller  suitable  for  such  a  machine  would  pro- 
bably be  provided  with  six  positions — i.e.,  five  resistance 
steps.  Assuming  that  the  controller  has  to  be  of  such 
capacity  as  to  be  capable  of  starting  the  motor  against  a 
torque  equal  to  full-load  running  torque,  the  resistance 
would  be  arranged  as  follows  : — 


ilio 

i  No. 

Current. 

Resistance  in  circuit 

1 

70 

amperes 

3'3      ohms 

2 

126 

1  i 

1-82 

3 

126 

!  c  s- 

"90 

4 

12ii 

,. 

■  a  a 

•4  to      .. 

5 

126 

fl* 

215      .. 

'' 

126 

l  ■-■ 

•lot:!    .. 

=  Resistance 

of  motor. 

Fig.  7. — Wireless  Station  at  Bolinas,  California. 


It  will  be  noted  that  a  current  of  To  amperes  only  is 
allowed  to  pass  on  the  first  position  of  the  controller  ;  the 
full-load  current — viz.,  120  amperes — is  allowed  to  pass 
on  the  second  position,  the  idea  of  this  being  to  reduce  (so 
far  as  is  reasonably  permissible)  the  current  which  finally 
has  to  be  broken  by  the  controller.  This  is  in  accordance 
with  standard  practice. 

Tests  carried  out  on  a  controller  of  this  description  show 
that  when  passing  from  the  "  full  on  "  to  the  "  off  "  position. 


Francisco  transmitting  aerial  extends  south-westward, 
supported  by  12  masts,  each  of  which  is  o2.">  ft.  in  height  ; 
the  Japanese  aerial  extends  to  the  south-east,  supported  by 
12  masts,  each  47">  ft.  in  height. 

The  sending  station  at  Bolinas,  Cal.,  employs  eight  masts, 
each  325  ft.  in  height,  and  is  illustrated  in  fig.  7.  The 
receiving  station  is  at  Marshall.  12  miles  to  the  north  of 
Bolinas. 

Automatic  sending  and  receiving  apparatus  plays  an 
important  part  in  wireless  communication  between  the 
Occident  and  the  Orient.  The  sending  machine  somewhat 
resembles  a  typewriter,  and  will  make  possible  the  trims- 
mission  of  more  than  100  words  a  minute.  Under  the 
automatic  system,  10  or  100  messages  can  be  filed  at  the 
same  time  at  the  office  of  the  Marconi  Co.  in  Honolulu. 
They  will  be  distributed  among  the  necessary  number  of 
operators,  and  the  dots  and  dashes  punched  in  a  paper  tape 
by  a  machine.  This  tape  is  fed  into  an  automatic  sender, 
and  the  signals  are  conveyed  by  land  line  to  Kahuku,  where 
the  dots  and  dashes  actuate  a  high-power  sending  key, 
automatically  energising  the  aerial  simultaneously  with  the 
feeding  of  the  tape  in  the  station  30  miles  or  more  away. 
At  the  transmitting  station  the  signalling  currents  operate 
the  magnets  of  the  high-power  sending  key  in  the  main 
circuit,  and  the  signals  are  flashed  to  the  point  which  the 
destination  of  the  message  calls  for,  either  Marshall  or 
Funabashi.  If  the  message  is  destined  for  Marshall  it  will 
be  received  on  a  specially-constructed  Dictaphone  machine, 
each  cylinder,  as  soon  as  it  is  filled,  being  handed  to 
an  operator,  who  will  transcribe  it  into  a  type-written 
message  by  means  of  a  Dictaphone  machine  running  at 
normal  speed. 

The  distance  from  California  to  Honolulu  is  2.0*7  miles, 
and  from  Honolulu  to  Tokio  4.140  miles. 


Forward. 


RtVE.RSE. 


2  345  6 
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Fio.  1. — A.  Motor  armature  ;  B,  Magnetic  blow-out  coil  ;   D,  

tact  fingers  ;  E,  Limit  switches:  p.  Series  windings;  R,  Starting 
resistance. 

the  current  falls  in  steps  of  about  L5  amperes  each,  the 
current  which  finally  has  to  be  broken  by  the  controller 
being  about  52  amperes. 

Diagrammatically,  the  controller  would  be  designed  as  in 
fig.  1,  the  main  anil  armature  contacts  being,  for  example. 
1  in.  in  width,  while,  as  above  stated,  some  manufacturers 
would  probably  supply  the  resistance  contacts  [  in.  wide. 
It  will  be  noticed  (see  tig.  1)  that  six  breaking  points  are 
provided.  In  other  words,  the  current  of  52  amperes  is 
broken  by  six  contacts  having  a  total  contact  surface,  at 
the  moment  of  breaking,  of  i;  in.,  or  about  l  in.  ti 
8*7  amperes,  whereas  each  of  the  resistance  contacts  has  to 
break  L5  amperes  on  a  contact  surface  of  j  in.  Il  is.  of 
course,  appreciated  that  the  resistance  contacts  do   not  have 
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to  break  circuit  absolutely  as  do  the  main  contacts,  but 
nevertheless,  the  absurdity  of  providing  resistance  contacts 
narrower  than  the  main  contacts  is  at  once  realised. 
Controller  designers  in  general  would  do  well  to  drop  this 
practice,  and  make  the  resistance  contacts  as  wide  as.  if  not 
wider  than,  the  main  and  armature  contacts. 


INTERCONNECTION      OF      LANCASHIRE      AND 
CHESHIRE    ELECTRICITY  SUPPLY  SYSTEMS. 


At  the  conference  which  took  place  at  Manchester,  on  March 
2nd,  Mr.  G.  H.  Roberts,  M.P.,  Parliamentary  Secretary  of 
the  Board  of  Trade,  said  that  there  .was  no  one  now  but  ack- 
nowledged that  cheap  and  ample  supplies  of  electricity  were 
absolutely  essential  to  national  development ;  therefore,  the 
conference  was  one  of  vital  importance,  not  only  to  local 
authorities  and  the  companies  represented,  but  to  the  nation 
as  a  whole.  Economical  production  should  be  the  first  aim 
ii  everybody  engaged  in  industry,  it  should  also  be  the  first 
concern  of  every  citizen.  The  circumstances  at  the  moment 
were  not  very  favourable  to  large  projects ;  owing  to  the  war, 
the  Ministry  of  Munitions  had  to  exercise  a  tight  control 
over  metals,  and  over  things  that  were  necessary  for  the 
purposes  of  munitions,  and  they  were  aware  of  the  extreme 
difficulty  of  raising  capital.  But,  although  these  adverse 
elements  were  present,  that  was  no  reason  why  they 
should  simply  rest  on  their  oars.  A  cheap  supply  of  elec- 
tricity was  really  essential  to  the  recuperation  of  the  nation 
and  the  great  expansion  that,  they  hoped,  would  be  embarked 
upon  when  peace  was  re-established.  Since  he  had  been  at 
the  Board  of  Trade,  they  had  realised  the  real  importance  of 
the  problems  that  they  were  to  consider  that  day.  The  policy 
pursued  in  the  past  had  not  been  the  right  one;  they  had 
been  too  parochial  in  their  view.  Local  authorities  had  come 
to  regard  themselves  as  detached  entities,  whereas  the  local 
authority  in  the  future  must  consider  itself  in  relation  to  all 
the  authorities  surrounding  it.  It  might  well  happen,  with 
the  spreading  of  the  citizen-spirit  in  the  broad  national  sense, 
that  whenever  these  undertakings  in  the  future  were  to  be 
embarked  upon,  it  would  not  be  by  a  small  local  authority, 
but  by  groups  of  local  authorities  having  common  purposes 
and  seeking  to  serve  the  common  interest.  In  so  far  as  legis- 
lation might  be  necessary,  the  Board  of  Trade  was  willing 
sympathetically  to  consider  the  necessity  and  to  advise  Par- 
liament to  enact  what  might  be  essential  to  carry  out  the 
scheme  for  the  economical  production  of  electricity. 

Mr.  S.  L.  Pearce  (City  Electrical  Engineer,  Manchester, 
and  Chairman  of  the  Interconnection  Committee),  speaking  as 
chairman  of  the  committee  of  engineers  who  had  been  res- 
ponsible for  the  preparation  of  the  report  on  interconnecting 
the  various  supply  undertakings  in  Lancashire  and  Cheshire, 
said  that  the  letter  of  May  '23th.  1916,  which  was  issued  by 
the  Board  of  Trade,  endorsed  the  action  which  had  been 
taken  in  Lancashire  some  few  weeks  previously.  The  letter 
emphasised  the  saving  in  coal,  but  the  committee  of  engi- 
neers would  go  further,  and  point  out  that  there  were 
advantages  accruing  from  such  a  scheme  of  interconnection 
other  than  the  saving  of  fuel.  They  could  be  summed  up  as 
follows  :  If  fuel  costs  and  labour  costs  and  capital  charges 
were  to  be  kept  down  to  an  absolute  minimum,  some  system 
of  interconnecting  was  absolutely  essential.  To  enable  those 
advantages  to  be  obtained,  what  was  required  was  the  estab- 
lishment of  a  main  interconnected  power  distribution  system 
linking-up  the  several  power  stations  in  that  area  of  Lanca- 
shire and  Cheshire,  very  much  on  the  lines  adopted  in  the 
North-Eastern  Counties.  The  final  finding  of  the  committee 
was  to  the  effect  that  basing  the  price  of  coal  at  17s.  6d. 
per  ton.  and  on  a  capital  expenditure  of  some  £281,000  re- 
■  mired  for  the  necessary  interconnecting  mains  and  trans- 
forming plant,  there  would  be  an  annual  saving  on  coal  alone 
of  some  =£82,000  per  annum,  arising  simply  and  solely  from 
the  more  efficient  use  of  existing  plants.  That  this  figure 
could  be  materially  increased,  possibly  threefold,  if  the  pre 
sent-day  export  value  of  coal  were  taken,  would  be  obvious. 
Under  Section  8  of  the  1909  Electric  Lighting  Act,  the  Board 
of  Trade,  with  the  concurrence  of  the  Local  Government 
Board,  had  power  to  set  up  joint  boards  of  local  authorities 
for  the  express  purpose  of  jointly  exercising  powers  con- 
ferred by  the  Electric  Lighting  Acts  on  two  or  more  local 
authorities,  where  the  joint  exercise  of  those  powers  appeared 
to  be  expedient  and  desirable,  and  a  practical  example  existed 
in  the  Joint  Tramways  and  Electricity  Board  of  the  Staly- 
bridge,  Hyde,  Dukinfield  and  Mossley  Corporations.  This 
section  of  the  Act  did  not  admit  of  companies  being  repre- 
sented on  such  a  joint  board,  and  he  thought  it  was  very 
doubtful  whether  any  legislation  could  be  set  up  which  would 
admit  of  a  joint  authority  comprising  both  municipalities  and 
power_  companies.  The.  committee  considered  that  the  co- 
operation of  the  large  power  companies  was  essential  to  the 
success  of  the  scheme,  if  it  was  to  be  carried  out  on  really 
broad  national  lines,  and  had  suggested  in  the  report  one 
way  out  of  the  difficulty,  which  would  be  to  empower  the  duly 


constituted  joint  board  of  local  authorities  to  enter  into  work- 
ing arrangements  with  the  power  companies  to  enable  them 
to  connect  up  with  the  power  companies'  undertakings,  and 
for  the  use  of  the  power  companies'  existing  mains,  and  for 
any  other  arrangement  that  might  be  considered  good  in  the 
view  of  the  board.  The  powers  which  the  committee  con- 
sidered should  be  entrusted  to  this  joint  board  when  once  it 
was  set  up  were  given  in  the  report.  The  first  power  was- 
te raise  capital  from  time  to  time  for  the  provision  of  mains, 
transformers,  and  other  works  that  might  be  required  for 
interconnecting  purposes,  and  to  allocate  all  expenditure  on 
the  joint  scheme  on  an  equitable  basis  between  the  under- 
takings participating  in  the  scheme.  The  second  power  was 
to  adjust  running  hours  of  the  existing  generating  stations, 
in  such  a  way  that  the  maximum  economy  of  fuel  might  be 
effected.  This  would  entail  the  shutting  down  of  certain 
stations  during  the  night  or  week-ends,  or  times  of  light 
load,  the  supply  being  furnished  by  stations  provided  with 
more  economical  plant.  The  third  was  to  lay  down  rules  for 
determining  the  charges  for  supplies.  The  fourth  was  to  act 
in  an  advisory  capacity  with  regard  to  all  future  extensions 
of  generating  plant,  and  to  advise  in  which  localities  those 
extensions  could  be  best  made.  The  fifth  was  to  appoint  from 
time  to  time  such  officials  as  inight  be  necessary  to  act  in 
an  advisory  capacity  to  the  board.  The  second  power, 
namely,  the  question  of  adjusting  the  running  hours  of  the 
existing  plants  in  the  existing  stations,  in  the  view  of  the 
committee  was  most  important,  and  involved  an  element  of 
control.  The  committee  felt  that  if  the  best  was  to  be  got 
out  of  the  existing  plant  and  the  existing  stations,  some 
power  of  control  must  be  exercised.  The  existing  stations 
should  not  be  free,  to  run  their  plant  just  as  they  chose, 
otherwise  they  would  be  maintaining  probably  the  status  quo 
and  would  not  be  getting  the  best  from  the  most  economical 
plants.  With  regard  to  the  fourth  power,  the  committee  felt 
that  all  it  could  do.  if  its  advice  was  asked,  was  to  state 
where,  in  its  opinion,  having  regard  to  all  the  local  circum- 
stances of  the  situation,  extensions  of  plant  could  be  bes-t 
and  most  economically  put  down.  If  the  Board  looked 
favourably  upon  the  main  proposals  .and  the  main  principles 
involved,  the  committee  did  not  consider  that  the  difficulties 
would  be  insuperable,  given  a  spirit  of  co-operation  and 
goodwill,  and  the  idea-  to  do  the  best  that  was  possible  for 
the  country  as  a  whole.  Everyone  would  agree  as  to 
the  desirability  of  any  such  scheme  going  forward  on  a 
voluntary  basis,  and  that  there  should  not,  if  possible,  be 
any  suggestion  of  compulsion  or  of  coercion.  The  committee 
also  was  very  firmly  of  opinion  that  the  control  of  the  elec- 
tricity supply  in  that  part  of  the  country  should  be  in  the 
hands  of  those  most  closely  connected  with  the  several 
undertakings  concerned,  who  were,  he  thought,  in  a  position 
to  understand  the  requirements  of  the  district  and  the  area 
covered  by  the  scheme.  A  most  important  point  was  that 
the  statutory  powers  of  the  several  undertakings  mentioned 
in  the  report,  exercisable  in  their  respective  areas,  were  not 
in  any  way  interfered  with  by  any  of  the  proposals  contained' 
in  the  report.  The  view  might  be  advanced  that  the  same 
end  could  be,  attained  by  private  arrangement ;  the  oppor- 
tunity for  private  arrangements  existed  for  a  very  long  time, 
and,  comparatively  speaking,  not  very  much  had  been  done 
in  that  part  of  the  country.  The  committee  considered  it 
to  be  far  preferable  to  set  up  a  joint  board  whose  engineer- 
ing advisers  would  have  constantly  before  them  well-thought- 
out  plans  for  co-ordinating  the  whole  of  the  electricity  supply 
undertakings  of  the  Lancashire  and  Cheshire  area.  To  have 
a  scheme  formulated  in  the  joint  interests  of  all,  to  be 
carried  out  a  stage  at  a  time,  if  desired,  appeared  to  be  a 
better  plan  than  to  continue  the  present  somewhat  haphazard 
private  arrangements  which  frequently  did  not  take  a  suffi- 
ciently long  view  into  the  future.  Meetings  of  the  several 
groups  had  already  taken  place  for  the  purpose  of  considering 
the  report,  and  a  joint  meeting  of  the  first  four  groups  had 
been  held,  and  the  representatives  of  the  various  local  autho- 
rities and  power  companies  had  approved,  practically  unani- 
mously, the  main  principle  set  forth  in  the  report,  namely, 
the  principle  of  interconnection,  but  they  reserved,  and 
rightly  reserved,  their  final  approval  of  the  engineers',  pro- 
posals until  they  had,  had  an  opportunity  of  fully  working 
out  a  detailed  scheme.  The  whole  essence  of  the  scheme 
was  cheap  electrical  power  for  industrial  purposes. 

Coun.  Dagxall  (Chairman  of  the  Manchester  Corporation 
Electricity  Committee)  said  that  the  report  had  been  under 
the  consideration  of  the  Manchester  electricity  undertaking. 
which  had  given  it  unqualified  approval.  Although  the  Man 
chester  undertaking  did  not  hope  to  be  very  considerable 
gainers  by  this  scheme,  there  was  a  possibility  that  they 
might  be  ultimately  gainers,  and  certainly  they  would  be 
able  to  help  those  who  were  perhaps  in  a  less  fortunate  posi- 
tion. 

Mr.  L.  C.  Evans  (Town  Clerk  of  Salford)  said  they  were 
there  to  see  how  they  could  for  some  purposes  get  rid  of 
municipal  frontiers.  That  had  been  a  somewhat  difficult 
question  between  Manchester  and  Salford.  They  in  Salford 
desired  to  preserve  local  autonomy  for  those  subjects  which 
were  properly  the  subject  of  local  administration,  but  they 
did  desire  co-operation  outside  their  own  frontiers  with  other- 
local  authorities  in  matters  which  ought  not  to  regard  muni- 
cipal frontiers,  and  that  was  the  attitude  of  mind  which 
they  brought  to  bead-  upon  this  question.  It  was  difficult, 
however,  to  determine  how  to  settle  the  exact  details  of  such 
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co-operation.  Each  of  the  constituent  entities  in  the  separate 
groups  would  be  one  undertaking.  That,  of  course,  would 
raise  very  difficult  questions.  Their  friends  in  Manchester 
might  possibly  object  to  their  separate  electricity  undertaking 
being  merged  into  another  undertaking  upon  which  they 
only  had  representation,  and  possibly  the  smaller  authorities 
included  in  the  group  might  object  to  be  part  of  an  under- 
taking of  which  they  were,  only  a  very  small  part.  That 
day,  therefore,  a  much  more  modest  proposal  was  put  for- 
ward. It  was  a  proposal  to  secure  co-operation'.  On  that 
basis  Salford  was  quite  prepared,  subject  to  the  details  being 
satisfactory,  to  join  hands  with  all  the  other  authorities.  It 
was  a  basis  upon  which  they  considered  there  should  be  a 
desire  between  local  authorities  to  preserve  local  autonomy 
for  matters  which  could  better  be  settled  parochially,  but,  at 
the  same  time,  to  secure  co-operation  in  reeard  to  matters 
which  lay  outside  their  own  frontiers  and  which  could  best 
be  done  by  a  joint  board.  It  seemed  to  him  desirable  to 
admit  the  principle  of  a  joint  board  or  a  joint  committee  for 
interconnecting  the  electricity  undertakings,  and  to  refer  the 
matter  to  a  committee  to  confer  with  the  Local  Government 
Board  and  the  Board  of  -Trade  as  to  the  precise  details  for 
carrying  it  out.  Beyond  that  they  could  scarcely  go  that 
day. 

The  Chairman  (Mr.  C.  H.  Roberts)  remarked  that  there 
were  4'2  electricity  supply  undertakings  represented  there  by 
125  delegates.  That  intimation  would  acquaint  the  district 
and  the  country  with  the  very  great  importance  of  the  con- 
ference. 

Coun..  Robinson  (Stretford  U.D.C.)  said  that  the  old  basic 
principle  of  producing  the  largest  volume  in  the  shortest 
time  at  the  lowest  cost  must  ever  be  with  them  as  leaders 
of  industry.  He  thought  the  principle,  that  they  were  to 
settle  that  day  was  that  municipal  boundaries  should  not  be 
a  bar  to  electricity  development.  With  that  principle  he 
thought  they  would  all  agree,  Mr.  Pearce  having  explicitly 
stated  that  in  the  development  of  the  scheme  the  rights  of 
each  local  authority  would  be  respected  and  their  obligations 
remembered,  and  that  it  meant  the  building  up  of  all  and 
the  destruction  of  none.  He  was  interested  in  a  scheme  at 
the  moment  where  1,500  kw.  was  required  to  drive  a  mill. 
They  were  seriously  considering  whether  the  public  supply 
authorities  could  supply  that  current  cheaper  than  they  could 
make  it  themselves.  If  the  local  authorities  could  do  that, 
they  could  imagine  what  the  saving  would  be  to  him  from 
the  point  of  view  of  capital  outlay.  Looking  round  those 
areas,  and  reviewing  the  enormous  industrial  interests  in- 
volved and  the  prospective  developments,  if  they  could  just 
reach  that  ideal  of  production  which  would  enable  a  collec- 
tive production  to  supply  the  units  at  a  lower  price  than  the 
separate  entities  could  make  it  among  themselves,  the  saving 
of  capital  outlay  to  the  industries  of  the  country  would  be 
enormous.  Stretford  would  give  this  scheme  its  hearty  sup- 
port. The  spirit  in  which  the,  engineers  had  approached  the 
question  had  made,  it  possible  for  it  to  be  considered  on  a 
purely  economic  basis  apart  from  the  municipal  boundaries. 

Dr.  H.  F.  Parshall  (Chairman,  Lancashire  Electric  Power 
Co.)  said  the  position  of  his  company  so  far  as  linking-up 
was  concerned  was  such  that  it  almost  automatically  sub- 
scribed to  the  proposals  or  suggestions  of  the  committee,  be- 
cause in  the  five  instances  given,  most  of  them  had  been 
earned  out  or  were  in  the  way  of  being  carried  out,  and 
there  was  no  particular  difficulty  either  from  a  financial  or 
engineering  point  of  view  in  carrying  out  the  balance.  So 
far  as  the  company  was  concerned,  it  was  quite  agreeable 
that  all  its  facilities  should  be  utilised  by  the  different  local 
authorities  and  the  companies  it  was  associated  with.  Speak- 
ing broadly,  it  was  really  in  the  position  of  having  already 
done  what  it  was  proposed  to  do  on  a  much  larger  scale. 
The  proposal  to  have  the  whole  matter  most  broadly  dealt 
with  by  the  Board  of  Trade  was  the  one  that  in  the  final 
result  would  lead  to  the  greatest  economies.  If  their  own 
installation  was  not  in  accordance  with  the  general  economic 
principles  governing  the  cheapest  electricity  supply,  they 
wen-  willing  to  stand  by  the  decision  of  the  central  tribunal; 
and  await  its  findings,  and  loyally  carry  out  all  the  rules 
and  regulations  and  provisions  of  a  central  committee  to 
determine  which  installations  should  go  or  what  the  general 
procedure  should  be.  If  England  were  divided  up  into  dis- 
tricts, and  each  district  was  examined  from  the  standpoint 
of  economic  supply,  and  that  district  as  a  whole  was  account- 
able to  a  Parliamentary  authority,  or  authority  constituted 
by  Parliament,  and  there  was  a  system  of  inspection  by  the 
Government,  or  headquarters,  so  that  the  economic  supply 
of  a  particular  district  could  not  he  hindered — if  such  a  body 
could  be  constituted  without  fear  or  prejudice,  and  be  able 
to  say.  "  In  such  and  such  a  district  such  and  such  things 
have  to  occur,"  if  that  should  be  the  position,  then  he 
would  recognise  it  as  ideal.  That  was  the  position  that  his 
company  was  prepared  to  stand  by  loyally   and   well. 

Coun.  .Tamieson  (Chairman  of  the  Electricity  Committee  of 
the  Bury  Corporation)  said  that  this  had  been  a  pet  scheme 
of  their  electrical  engineer  for  many  years,  anil  he  had  never 
forgotten  to  keep  his  committee  well  posted.  His  committee 
approved  of  the  principle  altogether.  The  vital  part  was  the 
cheapness,  and  also  the  effect,  the  scheme  would  have  in 
saving  money.  In  B  group  in  five  years  they  would  save 
£130,000  of  capital,  and  in  the  first  year  after  they  were 
coupled  up  they  would  save  30,000  tons  of  coal,  and  at  the 
end  of  five  years  about  51,000.    He  hoped  there  would  be  no 


interfering  with   those    committees  which  had   got    statutory 
powers.     As  regarded  the  large  numbers  of  consumers  to  be 
supplied  by   joining   up   and  pooling   together,  bis  conn 
thought  it  would  be  one  of  the  best  things  that  could  happen 
from  the  point  of  economy.     Thev  in  Burv   had  applici 
from   a   great   many    important  industries.      The- 
supply  them,  and  could  not  get  any  monej  from  the  Govern- 
ment to  enable  them   to  enlarge   then-   undertaking.     There- 
fore,   bis  committee   was  anxious   that   something    ahou 
done,  and  that  it  should  get  coupled  up  before  next  winter. 

Coun.  E.  Bury   (Stalybridge  Corporation),  speaking  oi 
half  of  Group  C,  took  up  the  position  that  the  report  demon- 
strated  that  the   scheme   was  feasible,    practical,    and  econo- 
mical.    The  supply  of  cheap  electrical  energy   having  h. 
such  a  vital  necessity,  as  municipal  representative 
that   their   resources   should  be  organised   on   a   much  wider 
basis    than    the    municipal    unit.        The    supply    of    electrical 
energy  by  reason  of  its  nature  was  an  extremely  favourable 
object   lor   co-operative   effort  over  a  very    wide  Urea,  and   it 
v. as  ,,l    the    highest    importance    that    the   generation    of    elec- 
trical  energy    should   be   organised    on    the    most    econ ical 

hues  so  as  to  get  the  cheapest  possible  supply.  There  were 
few  stations  which  were  not  refusing  customers  because  they 
dared  not  take  on  more  load,  yet  there  were  thousands  ol 
kilowatts  of  reserve,  plant  in  all  the  stations  which  could 
be  combined  if  assistance  from  neighbours  could  be.  relieil 
upon  in  case  of  emergency.  They  therefore  thought  that,  in 
the  national  interest,  this  scheme,  should  be  pressed  forward, 
and  with  regard  to  whatever  legislative  enactments  might  be 
required,  they  asked  the  Board  of  Trade  to  assist  them  to 
make  the  scheme  effective,  lie  represented  a  linked-up  scheme 
on  a  small  scale,  which  was  yielding  most  excellent  results 
The  four  towns  of  Hyde,  Stalybridge,  Dukinfield,  and  Mosslev 
formed  a  joint  hoard,  and  had  only  one  interest  in  common 
--an  abundant,  reliable,  and  cheap  supply  of  electrical 
energy.  The  board  worked  solely  with  that  end  in 
They  considered  that,  after  making  the  undertaking  com- 
mercially sound,  the  greatest  service  they  could  render  to 
the.  community  was  to  give  it  a  cheap  supply  of  energy,  and 
not  to  make  profits  to  go  in  relief  of  rates.  They  considered 
they  were  assisting  the  rates  by  increasing  the  rateable,  value 
of  the  area  by  industrial  development.  The  result  was  that 
they  were  supplying  250  units  per  head  of  the  population  in 
their  area,  which  was  very  largely  indeed  in  excess  of  the 
consumption  per  head  of  population  in  any  other  area  in 
the  country.  That  result  could  not  have  been  achieved  if 
each  of  the  four  Corporations  had  been  acting  independently, 
and  these,  four  Corporations  had  come  to  recognise  in  this 
joint  scheme  that  they  had  got  a  most  valuable  asset.  If 
they  had  the  money  to  lay  down  new  plant  they  could  raise 
the  consumption  to  500  units  per  head.  The  joint  scheme  of 
the.se  four  towns  was  a  shining  example  of  what  could  be 
done  by  linking  up.  In  Lancashire  and  Cheshire  there  were 
4,350,925  people,  already  served  by  various  electrical  under- 
takings. The  average  consumption  of  all  those  areas  was 
something  under  10(1  units  per  head,  but  i if  the  next  few 
years,  if  they  had  the  capital  to  lay  out  in  electrical  plant, 
the  consumption  could  be  raised  to  500  units  for  the  whole 
of  the  area.  An  enormous  amount  of  plant  would  have  to 
be  put  down,  and  this  plant  should  be  la  hi  down  upon  the 
best  lines.  His  board  gave  the  scheme  their  heartiest  sup- 
port, and   wished  it  every  success. 

Aid.  Higham  (Chairman  of  the  Aeerington  Corporation 
Electricity  Committee)  said  that  his  Corporation  had  alrea.K 
,  expressed  its  approval,  and  heartily  wished  the  scheme  to  go 
forward.  He  understood  that  it  was  not  intended  to  put  any 
obligations  upon  any  authorities  in  which  the  expenditure 
would  not  l>e  justified  by  the  saving  to  be  effected.  Even 
wider  powers  might  be  conferred  upon  the  joint  board  to 
put  into  effect  the  objects  in  view.  lie  had  in  mind  the 
small  townships  in  the  district  served  by  Croup  D,  which 
were  begging  for  an  electrical  supply — Great  Harwood,  Rish- 
ton.  and  Padiham.  which  were  populous  and  sue, 
manufacturing  areas,  and  were  being  absolutely  starved  for 
a  decent  supply  of  electricity.  There  ought  to  be  somi 
machinery  whereby  these  small  authorities  could  appi 
the  joint  board  with  a  view  to  acquiring  a  cheap  supply  of 
current,  to  which  they  were  undoubtedly  entitled,  and  with 
which    they  could    not  possible   provide   themselves. 

Mr.    K.  Russfxl  Taylor   (Chairman  of  the    raverpoi     i 
poration   Electricity   Committee),  Bpeaking   for  a   group    thai 
had   been   left  out   of  the   working  report,   said   that  geogra 
phically  thev    were  rather   different    to  the  other   croups,   hav- 
ing  a.   huge    river  dividing  the  area,    the    River  Mersej        \- 
this   scheme    was  intended    to  effect   a    saving    in   coal,    and   it 
had  to   be  done   quickly,  they    found   that,  so  far  as  Group   E 
was  concerned,    it    was  a   physical    impossibility   to    link    up 
with    any  immediate   advantage.     There  had.    however,    been 
this  advantage,  that   since  the  committee   sat,   districts  in  that 
area  had  already  grouped  together,  namely,   Bootle  to   i 
pool,  and  Southport  and  Birkdalc     It  was  their  intern - 
give  everv  possible  support  to  the  movement  so  far  as  Group 

E   was  concerned.     The    war    bad   d« nstrated    nothing    more 

forcibly  and  plainly  to  them  than  the  immense  amount  of 
waste  that   had  taken   place   prior  to  the  war.   in  even   di 

merit  of  life.    The  time  had  now  arrived  when  municipalities 

should  pay  more  attention  to  the  scientist  and  to  the  chemist, 
including  their  own  engineers,  to  see  what  could  he  done  in 
the  saving  of  fuel.  Tf  coal  was  consumed  as  coal  ought  to 
be  consumed,  after  the  essentials  were  taken  from  it.  leaving 
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goite  sufficient  heat  in  it  to  do  its  work,  it  would  not  be 
£82,000  that  would  be  saved,  but  many  hundreds  of  thou- 
sands of  pounds.  The  Liverpool  Electricity  Committee  gave 
the  scheme  its  benediction. 

Mr.  L.  Beard  (Town  Clerk  of  Blackburn),  taking  the  point 
of  view  of  the  towns  of  a  smaller  size,  which  he  thought 
would  be  those  which  would  derive  the  greatest  benefit  from 
the  scheme;  said  that  the  problem  which  was  presented  to 
the  early  developers  of  municipal  electrical  undertakings  had 
been  entirely  changed  by  the  passage  of  time.  They  looked 
upon  electricity  in  those  days  as  a  means  of  lighting  shops 
and  the  houses  of  the  well-to-do.  To-day  it  was  the  great 
source  of  cheap  power.  The  result  of  the  way  in  which  the 
question  was  tackled  at  the  beginning,  especially  in  the 
smaller  towns,  was  that  thev  found  themselves  handicapped 
by  their  early  mistakes.  Each  of  these  undertakings  was 
too  small  in  itself,  generally  speaking,  to  be  developed  into  a 
really  modern  and  up-to-date  power-producing  undertaking, 
and  they  wanted  to  find  a  solution  of  the  difficulty,  a  solution 
in  which  the  future  of  their-itidustries  was  largely  concerned. 
It  was  a  problem  not  of  linking-up,  which  was  the  mechanical 
part  of  it,  but  of  co-operation.  Co-operation  was  not  a  new 
tiling  to  municipalities  in  Lancashire.  They  should  look  at 
the  scheme  not  merely  as  an  emergency  war  measure,  the 
advantages  of  which  were  to  be  estimated  by  the  period  of 
the  war,  but  as  a  far-reaching  scheme  for  the  future  develop- 
ment of  these  undertakings  over  a  long  series  of  years.  Some 
of  them  had  been  a  little  afraid  that  by  coming  into  this 
joint  board  they  might  lose  some  of  their  local  autonomy. 
He  did  not  think  that  they  could  get  the  advantages  which 
they  hoped  to  derive  from  the  scheme  of  co-operation  with- 
out paying  something  for  them.  He  appealed  to  all  authori- 
ties which,  like  Blackburn,  were  on  the  small  side,  and  ex- 
pected to  get  great  advantages  from  this  scheme,  to  consider 
whether  it  was  not  worth  their  while  to  come  into  it  at  once. 
By  so  doing  they  would  have  a  voice  in  the  framing  of  this 
scheme. 

Aid.  F.  Smith  (Deputy  Chairman,  Liverpool  Corporation 
Electricity  Committee)  held  the  view  that  it  was  their  duty  to 
provide  as  far  as  possible,  for  the  distribution  of  electricity  in 
its  best  and  cheapest  forms.  Every  advance  that  could  be 
made  in  the  quick  and  cheap  supply  of  electrical  power  was 
favourable  to  English  trade. 

Mr.  W  H.  Tyrer  (Town  Clerk  of  Wigan)  said  on  behalf  of 
the  Wigan  Corporation;  that  it  whole-heartedly  supported  the 
principle  implied  in  this  excellent  scheme  of  interconnection. 
Wigan  had  a  scheme  of  interconnection  with  the  Lancashire 
Electrical  Power  Co.,  and  would  like  to  know  to  what  extent 
it  would  be  possible  to  use  what  had  been  done  there, 
and  whether  possibly  it  might  get  .some  contributions  to- 
wards the.  capital.     What  would  be  the  next  step? 

The  Chairman  remarked  that  it  was  a  very  happy  omen 
that  there  was  such  a  remarkable  unanimity.  They  all 
wanted  the  most  economical  form  of  production.  Unless 
they  could  accomplish  that  object  in  the  next  few  years, 
Great  Britain  would  be  deposed  from  its  position  of  commer- 
cial eminence.  "It  was  no  exaggeration  to  say  that  the  cheap 
supply  of  electric  current  afforded  one  of  the  greatest  possi- 
bilities for  the  development  of  national  industries  in  the 
coming  years.  The  next  step  rested  with  themselves.  It 
was  for  them  to  work  out  the  details  of  the  scheme,  and 
then  to  submit  them  to  the  Board  of  Trade  for  the  considera- 
tion of  those  who.  advised  the  political  heads  on  the  matter. 
He  could  only  give  the  official  assurance  that  his  right  hon. 
friend,  the  President,  and  himself  were  really  seized  with  the  ' 
urgency  and  importance  of  the  problem,  and  they  might  rely 
upon  it  that  the  proposals  submitted  would  be  thoroughly  in- 
vestigated in  a  sympathetic  spirit.  Since  he  had  been  at  the 
Board  this  was  a  subject  that  had  been  specially  brought  to 
his  notice,  and  had  in  a,  very  large  measure  been  placed 
under  his  control;  therefore,  he  was  very  glad  to  have  the 
opportunity  of  listening  to  the  many  speeches  that  morning, 
and  had  been  very  much  helped  by  being  there.  That  con- 
ference might  not  only  prove  to  have  been  of  local  advantage, 
but  also  a  splendid  and  enduring  contribution  to  the  future 
development  of  the  trade  of  the  nation. 

The  proceedings  ended  with  a  hearty  vote  of  thanks  to  the 
(.'haii-man. 


BRITISH      CAPITAL     AND     FOREIGN     TRADE. 


On  Monday  last  Mr.  Edgar  Crammond  delivered  a  lecture 
before  the  Institution  of  Civil  Engineers  on  the  subject  of 
"Foreign  Trade  and  its  Relation  to  Investment  of  Capital 
Abroad."  In  a  brief  introductory  speech  the  President  re- 
ferred to  the  new  era  of  efficiency  and  freedom  from  red 
tape  that  lay  before  us,  and  expressed  the  hope  that  engi- 
neerswould  realise  their  responsibilities  and  take  broad  views; 
questions  of  finance  came  within  their  scope,  and  invest- 
ments made  abroad  should  bring  large  orders  to  this  country! 
Mr.  Crammond,  who  dealt  with  his  subject  in  a  masterly 
fashion,  traced  the  history  of  British  investments  of  capital 
abroad  from  a  remote  period,  and  gave  numerous  statistics 
showing  the  distribution  of  our  investments  throughout  the 
world  as  a  whole,  and  the  British  Empire  in  particular; 
curiously  enough,  the  amount  invested  outside  the  Empire 
was  approximately  equal  to  that  invested  in  our  Dominions 


and  Dependencies,  and  the  latter  was  fairly  equally  divided. 
It  was  owing  to  our  very  large  foreign  investments  that  we 
had  been  able  to  maintain  the  rate  of  exchange  and  to 
finance  our  Allies,  the  process  involving  the  transference  of 
large  sums  from  the  hands  of  neutral  nations  to  those  of  our 
Allies.  It  had  been  abundantly  proved  that  shipping'  was  our 
greatest  industry,  and  our  mainstay  during  the  war,  ,and  ■ 
he  hoped  that  every  effort  would  be  made  when  peace  re- 
turned to  maintain  its  supremacy.  British  capital  should  be 
employed  to  increase  our  exports  and  improve  our  food  supply 
— it  was  made  clear  by  statistics  that  the  countries  in  which 
our  capital  was  invested  were  devoting  increased  attention 
to  manufacture  and  neglecting  agriculture,  and  for  that  reason 
alone,  apart  from  the  war,  the  manufacturing  countries  of 
the  world  would  have  been  in  sight  of  a  shortage  of  food 
supplies.  British  capital  should  also  be  applied  to  develop 
the  Empire.  The  new  conditions  created  by  the  war  had 
rendered  necessary  the  adoption  of  a  new  economic  policy; 
in  the  past,  if  we  had  had  an  Imperial  policy  at  all,  it  was 
rather  that  of  internationalisation  of  capital,  war  being  re- 
garded as  a  remote  contingency.  Our  money  market  was 
open  to  the  world,  we  were  dependent  on  foreign  food  sup- 
plies, and  on  Germany  for  commodities  of  vital  importance. 
In  Germany,  on  the  contrary,  the  tendency  had  been  to- 
wards centralisation  and  the  creation  of  a  self-supporting 
state,  discouraging  the  emigration  of  capital  and  labour,  a 
policy  which  had  brought  us  many  economic  advantages.  In 
future  the  scientific  direction  of  investment  of  our  capital 
abroad  was  indispensable ;  it  was  of  urgent  importance  that 
the  British  Trade  Bank  should  be  established  as  soon  as 
possible,  though  weighty  interests  in  the  City  appeared  to 
be  opposed  to  its  formation.  The  growth  of  our  shipping,  the 
guidance  of  emigration,  and  the  development  of  the  oversea 
Dominions  demanded  attention,  but  we  must  not  confine 
our  trade  to  the  limits  of  the  Empire,  for  the  world-wide 
character  of  our  trade  had  been  of  immense  benefit  to  us  in 
the  war.  The  Empire  of  which  we  were  the  trustees  would 
be  enormously  increased  after  the  war,  and  it  was  our  duty 
to  develop  its  economic  resources,  and  to  consolidate  the 
Empire  by  means  of  a  moderate  tariff.  He  objected  to  -the 
Channel  tunnel  as  adverse  to  the  interests  of  British  shipping, 
and  urged  that  British  capital  must  not  be  used  in  the  future, 
as  in  the  past,  to  develop  foreign  manufacturing  industries. 

A  discussion  followed  the  reading  of  the  paper.  Dr.  Ddgald 
Clerk  pointed  out  that  we  had  four  times  as  much  capital 
invested  abroad  as  Germany  had,  and  hence  had  been  able 
to  maintain  our  rate  of  exchange  and  to  obtain  supplies.  Self- 
sufficiency  was  shown,  by  the  present  plight  of  the  Central 
Powers,  to  be  an  impossible  condition.  The  future  of  the 
Empire,  in  his  opinion,  depended  more  on  the  engineer  than 
on  the  soldier,  sailor,  or  politician,  and  being  carriers  for  the 
world  made  us  also  manufacturers  for  the  world.' 

Mr.  Harold  Cox  remarked  on  the  marvellous  way  in  which 
the  war  had  shown  that  our  economic  policy  had  increased 
our  military  strength — the  result  of  Imperial  expansion.  We 
must  beware  of  too  much  State  control,  and  not  hamper  the 
trade  of  the  Empire  by  artificial  restrictions. 

Mr.  W-  H.  Ellis  referred  to  the  question  of  limiting  the 
trade,  of  our  enemies  with  other  countries,  and  deprecated 
too  ruthless  a  policy  as  against  our  own  interests.  He  pointed 
out  the  defects  in  our  methods  of  representation  abroad,  and 
the  evil  effect  of  competition  between  British  merchants  in 
the  same  line,  and  advocated  joint  representation  under 
capable  management.  With  regard  to  shipping,  he  inveighed 
against  the  absurdity  of  dockage  terms  which  favoured 
foreign  shipowners;  and  he  thought  our  present  banking  in- 
stitutions could  do  all  that  was.  required  by  industry. 

The  Hon.  Sir  John  McCall  (Agent-General  for  Tasmania) 
showed  how  his  Government  placed  orders  in  this  country  for 
steel  rails  in  spite  of  tempting  offers  from  Germany,  but  no 
effort  was  made  to  see  that  money  lent  by  us  was  spent 
with  us,  and  a  shameful  example  was  set  by  corporations 
sending  orders  to  the  Continent.  He  thought  the  war  had 
brought  a  glimmer  of  light  to  Free  Traders,  and  strongly 
advocated  a  preferential  tariff  as  a  guarantee  against  dump- 
ing, and  to  secure,  the  investment  of  capital  in  industries. 

The  Hon.  Mr.  F.  W.  Young  (Agent-General  for  South 
Australia)  said  that  not  Free  Trade,  but  the  war  itself,  had 
saved  the  Empire  from  ruin — if  Germany  had  waited  20  years 
longer,  where  should  we  have  been?  There  was  a-  danger 
that  after  the  war  our  shipping  would  be  busy  returning 
troops  to  the  Dominions,  and  emigration  would  be  diverted  to 
foreign  countries.  The  income-tax  laws  needed  amendment, 
as  income  from  investments  in  Australasia  was  subject  to 
double  taxation,  amounting  in  some  cases  to  13s.  in  the  £ . 

Sir  Robert  Hadfield  drew 'attention  to  the  Federation  of 
British  Industries,  with  350  members,  which  was  going  to 
make  a  great  improvement  in  our  trading  methods  by  bring- 
ing about  an  understanding  between  manufacturers  and  pre- 
venting waste  of  effort  through  competition.  We  should  not 
neglect  home  trade  in  favour  of  foreign  trade.  As  for  engi- 
neering opportunities,  there  was  plenty  of  scope,  and  large 
amounts  of  money  could  be  spent  advantageously  in  this 
country. 

Mr.  C.  Hamilton  Wickes  (H.M.  Trade  Commissioner 
for  Canada)  described  his  experience  of  many  years 
in  watching  German  methods  of  penetration  in  the  self- 
governing  colonies,  and  snid  that  if  we  went  on_  after 
the  war,  as  before,  the  Empire  would  soon  cease  to  exist.  If 
the  Germans  had  not  been  such  fools  as  to  declare  war,  they 
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vould  have  swallowed  us  up  in  ten  years.  Our  watchword 
ihould  be  preparation — the  obtaining  of  information,  and  raw 
naterials,  the  study  of  commercial  treaties  trade  by  trade, 
md  the  establishment  of  a  commercial  intelligence  depart 
nent  throughout  the  whole  world. 

Mr.  Crammond  briefly  replied,  remarking  that  practically 
ill  the"  speakers  agreed  with  the  views  which  he  had  put 
orward,  and  that  an  Imperial  economic  policy  was  necessary. 


Dp,  T agreed,  and  that  was  one  of 

th  res  ona  why  be  advi  ed  ■<  certain  amount  of  permanent 
series  resistance  in  circuits  where  generators  or  cells  of  low- 
resistance  were  used  at  anything,  approaching  the  maximum 
voltage  permitted. 


WAR     ITEMS. 


BARE     WIRE     SIGNALLING     IN     MINES. 


Si  a  meeting  of  the  Newcastle-upon-Tyne  Section  of  the 
Sssocution  of  Mining  Electrical  Engineers,  in  Newcastle, 
>n  March  5th,  Dr.  W.  M.  Thornton  gave  an  address  upon 
'  Bare  Wire  Signalling."  He  said  that  the  explosion  at  Seng- 
lenydd  called  general  attention 'to  the  fact  that  under  certain 
arcurnstances  bells  might  be  as  dangerous  as  large  power 
jircuits.  Mr.  Carey,  H.M.  Inspector  at  Bedwas,  wrote  to 
lim  asking  if  he  thought  there  was  any  risk  from  bells.  In 
lis  (Dr.  Thornton's)  opinion  at  that  time  he  did  not  think 
ihere  was.  Shortly  afterwards  he  went  into  the  subject  and 
Kpd  that,  practically  speaking,  any  bell  might  be  dangerous, 
ind  he  patented  a  bell  with  a  shunt  winding  for  suppressing 
;he  sparking,  not  only  at  the  bell,  but  also  on  the  bell  wire 
wed  for  signalling.  That  was  shown  at  the  Senghenydd  in- 
juiry,  where  he  gave  evidence  at  the  invitation  of  the  Home 
Jffice.  It  had  been  suggested  that  he  had  patented  the  bell 
ifter  the  recent  report  was  issued,  whereas  the  reverse  was 
the  truth.  He  was  asked  to  the  Senghenydd  inquiry  because 
if  his  work  on  the  subject,  and  afterwards  to  collaborate 
with  Dr.  Wheeler  in  an  investigation  of  the  whole  question  of 
bare  wire  signalling.  There  were  two  points  in  regard  to 
bare  wire  signalling.  There  was  the  sparking  at  the  point 
where  the  wires  were  brought  together  to  send  a  signal. 
rhen  there  was  the  ordinary  trembler  spark  at  the  bell.  This 
latter  was  not  in  the  past  generally  deemed  to  be  dangerous. 
By  making  the  bell  safe  they  made,  the  wire  safe  at  the  same 
time,  but  they  had  to  suppress  the  voltage.  What  was  the 
assential  of  safety?  Did  it  depend  on  energy,  or  current,  or 
voltage?  There  was  no  doubt  at  all  that  it  depended  on  the 
suppression  of  voltage  at  the  spark  wherever  formed.  When 
m  electric  circuit  having  self-induction  was  broken  quickly 
there  was  a  rise  of  voltage,  which  might  be  many  times 
Mater  than  the  circuit  voltage.  On  mining  bells  it  was 
nSually  about  six  times  the  battery  voltage,  unless  means 
were  taken  to   suppress  it. 

'  Dr.  Thornton  then  showed  a  number  of  lantern  slides 
which  made  it  clear  that  as  the  voltage  came  down  the  ignit- 
ing power  came  down  very  quickly,  until  they  got  to  25 
volts,  when  it  took  a  relatively  large  amount  of  current  to 
ignite  gas,  and  under  certain  conditions  they  could  scarcely 
H  ignition  at  all.  He  mentioned  that  alternating  current 
greatly  reduced  the  risk  of  ignition.  Dr.  Thornton  referred 
to  the  Home  Office  report  on  the  subject,  wherein  it  was  laid 
down  that  the  essential  thing  to  suppress  was  the  voltage 
Boss  the  spark,  and  four  methods  were  given  by  which  this 
might  lie  dealt  with. 

The  Chairman,  Mr.  Mark  Ford,  asked  whether  the  relays 
used  with  underground  bells  were  much  safer  than  ordinary 
bells;  the  voltage  was  considerably  less.  Dr.  Thornton  ad- 
mitted that  the  voltage  was  less,  but  said  the  inductance  was 
greater,  and  the  relays  were  sometimes  worse  than  bells 
themselves. 

Mr.  Hanks  raised  a  point  as  to  the  maximum  safe  voltage 
Mr  signalling,  and  expressed  the  opinion  that  the  limit  should 
he  lower.  Dr.  Thornton  agreed  that  25  volts  was  perhaps 
on  the  high  side,  but  said  25  volts  was  accepted  throughout 
the    country.  If     they    were    using     Leclanche    cells     it 

was  all  right,  but  if  they  used  secondary  cells,  resistance 
equal  to  that  of  the  Leclanche  cells  should  be  inserted  in  the 
circuit.  25  volts  from  a  motor-generator  was  too  much;  they 
must  have  resistance  inserted. 

Mr.  Day  mentioned  the  5,  8.  or  12-volt  transformers,  and 
asked  if  they  would  comply  with  the  Act.  Dr.  Thornton 
said  they  might  get  too  high  a  voltage  on  the  secondary 
circuit  from  a  leakage   on   the  primary. 

Mr.  Gunn  asked  whether  the  adoption  of  the  shunt  wind- 
ing meant  the  consumption  of  more  current.  Mr.  Hanks 
said  his  experience  was  that  there  was  no  increase  of  con- 
sumption, and  Dr.  Thornton  said  the  action  of  the  shunt 
tenllv  was  to  slow  the  action  of  the  magnet.  It  was  a  wonder 
the  device  was  not  more  used  in  signalling  operations,  quite 
apart  from  the  questions  of  risk  and  suppressing  the  spark- 
ing, to  save  platinum. 

Mi,  Veitch  said  he  thought  the  Home  Office  should  give 
them  a  definite  lead.  Manufacturers,  of  coins.',  mail.-  bells 
to  sell,  but  if  they  knew  what  the  Government  wanted  it 
Sguld   L'uide  them  in  all  future  designs. 

Mr.  Hanks  advocated  the  use  of  Leclanche  or  similar  cells 
for  underground  work,  especially  when  both  positive  and 
negative  wires  were  run  side  bv  side,  as  was  sometimes  the 
case  in  three-wire  systems.  He  pointed  out  that  an  acci 
dental  short  circuit  would  probably  be  harmless  with  such 
cells,  whereas  with  a  battery  of  accumulators  or  a  generator' 
the  effect  might  be   disastrous. 


Exports  to  China. — A  further  notice  respecting  exports 
t<>  (.'lima  appears  in  the' London  Gazette  for  March  9th,  giving 
authority  to  export  articles  to  the  Peking  Technical  College. 

Exports  to   Switzerland. — The    "  London    Gazette  "     for 

March  13th  contains  a  Proclamation  prohibiting  the  exporta- 
tion from  the  United  Kingdom  to  Switzerland  of  certain 
articles.     Various  electrical  lines  are  included. 

To  be  Wound  Up. — The  Board  of  Trade  has  ordered  the 
following  to  be  wound  up  under  the  Trading  with  the  Enemy 
Act:— 

Meirowsky  1-  Co.,  Carriage  Street,  Old  Trafford,  Manches- 
ter, electrical  insulation  manufacturers.  Controller:  G.  H 
Warmington,  33,  St.  Swithin's  Lane.  London,  E.G. 

Women  in  Engineering. — The  demand  for  trained  u'omen 
in  the  munition  factories  has  not  yet  been  satisfied.  Students 
are  urgently  needed  for  engineering,  and  there  is  a  good 
opportunity  for  educated  girls  of  a  robust  type  and  for  women 
who  have  proved  their  vigour  in  their  chosen  path  of  life. 
The  work  to  be  done  involves  tool-setting,  machine  operations 
in  which  great  precision  and  keenness  of  judgment  are  essen- 
tial, and  various  processes  in  the  construction  of  aeroplane 
engines.  The  success  of  women  in  these  expert  processes  is 
now  beyond  doubt.  The  training  classes  which  have  been 
established  by  the  Ministry  of  Munitions  have  already  turned 
out  many  hundreds  of  efficient  workers.  The  preliminary 
training  lasts  from  eight  to  nine  weeks,  and  during  that 
period  a  maintenance  allowance  of  25s.  per  week  is  given  to 
approved  students.  All  women  able  to  undertake  skilled  work 
.  of  the  kind  required  should  apply  in  writing  to  the  Ministry 
of  Munitions  (Training  Department),  6,  Whitehall  Gardens, 
London,  S.W. — Morning  Post. 

German  Preparations  for  Trade  in  China. — According  to 
the  Vossische  Z'eitung  (Berlin),  of  February  9th,  active  pre- 
parations are  being  made  in  Germany  to  revive  and  strengthen 
intercourse  with  China.  The  German  China  Association,  it 
is  stated,  has  carried  out  a  scheme  whereby  young  Chinamen 
have  been  taken  into  German  industrial  establishments.  Lec- 
tures and  visits  to  factories  and  works  have  been  arranged 
for  the  Chinese  students  in  Germany,  with  a  view  to  acquaint- 
ing them  with  German  industrial  achievements.  In  order  to 
provide  a  supply  of  young  German  traders  and  technical 
specialists  with  a  knowledge  of  Chinese,  the  Association,  in 
co-operation  with  the  Oriental  Seminar  of  Berlin  University, 
has  instituted  elementary  courses  in  colloquial  Chinese,  for 
which  many  students  are  stated  to  have  been  enrolled. — 
Board  of  Trade  Journal. 

American  Central  Station  Industry  and  War  Possibilities. 
— The  American  Electrical  Review  and  Western  Electrician 
for  February  17th  devotes  its  leading  article  to  the  threaten- 
ing war  situation  and  the  prejiaredness  of  the  central  station 
industry  to  fulfil  its  part  in  whatever  may  occur.  We  make 
•  the  following  extracts  :  — 

"To-day  the  country  stands  at  the  brink  of  an  unknown 
situation,  one  that  has  passed  beyond  the  country's  ability  to 
control.  The  future  is  pregnant  with  uncertainties;  at  any 
moment  latent  possibilities  may  arise  to  become  stern  reali- 
ties. While  uncertainty  lurks  broadcast  over  the  land  every- 
where is  to  be  found  feverish  excitement  and  frenzied  effort 
in  preparation  for  whatever  the  future  may  have  in  store. 
It  is  a  time  when  much  has  to  be  done,  when  the  time  in 
which  to  do  it  may  be  short.  Forced  outputs  are  the  order 
of  the  day.    ...  .  ,    .  , 

"The  central-station  industry  stands  prepared,  already 
mobilised,  ready  to  serve  the  individual,  the  community,  and 
the  nation,  whether  for  peace  or  war.  Solidly  and  surely 
founded  it  stands,  the  central-station  industry,  not  the  crea- 
tion of  a  moment's  hasty  frenzied  action,  but  the  evolution 
of  wise  far-sighted  policies,  careful  and  painstaking  develop- 
ment, and  judicious  fostering.  Long  since  have  intensive  co- 
D  and  unified  effort  been  the  keynotes  for  the  cheap 
and  reliable  generation,  transmission,  and  utilisation  of  elec- 
trical energy.  Unification  of  effort  has  come  out  of  duplica- 
tion co-operation  has  grown  out  of  competition,  and  efficient 
m, poly  has  absorbed   the  agglomerations  of  concerns  of  all 

.,[     and  sizes,   giving  us  what  we  have  to  day— cheap,   reh 

i,i,  |„  ..,,.,-  H,  mM,  ,  .  ',  i  ready  in  bulk  or  the  smallest  quan 
tity  Out  of  war-stricken  Europe  word  has  come  trom  time 
to  time  of  the  value  of  central-station  service,  of  how  it  has 
made  possible  the  conservation  of  materials  of  the  warring 
nation--  of  how  it  lias  enabled  furred  production  tp  be  Ob- 
tained where  existed  a  scarcity  of  labour,  and  time  was 
short  This  country  is  fortunate  in  the  extreme  in  not  know- 
ina  the  stress  0f_  necessity  that  arises  from  the  insatiate 
demands  of  war  in  our  midst.  We  are  fortunate  indeed  in 
being  privileged   to  be'   able  to  watch  and   learn   afar  lessons 
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being  taught  by  the  dire  suffering  and  agony  of  others.  Peace 
or  war,  the  central-station  industry  is  mobilised  in  readiness 
to  serve  the  individual,  the  community,  and  the  nation,  lake 
advantage  of  it  now,  for  there  is  no  time  like  the  present,  and 
this  applies  with  more  than  usual  truth  in  the  present  in- 
stance. Extensions  to  existing  plants  are  handicapped  by  the 
scarcity  of  machinery  and  inability  to  obtain  immediate  or 
quick  deliveries.  It  will  in  the  majority  of  cases  be  found 
quicker,  cheaper,  and  eventually  the  more  pleasing,  to  result 
to  central-station  service.  The  nation-wide  coal  shortage  is 
driving  many  to  central-station  service.  The  larger  the  con- 
sumer the  less  likely  is  he  to  suffer  from  coal  shortage,  be- 
cause he  is  better  able  to  guard  against  embargoes,  congested 
railroads,  and  those  other  factors  causing  erratic  deliveries, 
sporadic  famines,  and  fluctuating  prices.  The  user  of  central- 
station  service  is  practically  immune  from  the  condition  of 
the  coal  market,  whereas  the  owner  of  an  isolated  plant  is 
constant!}  faced  with  the  problems  of  reduced  working  hours, 
restricted  outputs,  fluctuating  costs,  and  uncertain  deliveries. 
"  Vast  numbers  of  industrial  concerns  are  flocking  to  central- 
station  service,  entirely  or  in  part.  Many  are  finding  the 
present  time  particularly  opportune  to  abolish  their  isolated 
plant  and  substitute  central-station  energy  entirely  because  the 
price  of  scrap  metal  is  high,  as  high  as  it  may  reasonably  be 
expected  to  attain,  and  selling  their  isolated  plant  now  realises 
handsome  profit  in  addition  to  the  economy  and  convenience 
that  accrue  in  the  way  of  greater  available  space,  lower  energy 
charges,  \-c,   from  central-station   service." 

Exemption  Applications.— Before  the  East  Central  of 
Yorkshire  Appeal  Court,  the  Military  appealed  acainst  exemp- 
tion held  bv  N.  Tate  (23),  engaged  as  a  mechanical  draughts- 
man with  the  Yorkshire  Power  Co.  The  appeal  was  allowed. 
and  the  calling-up  deferred   until  the  middle  of  April. 

At  Llandudno,  the  Llandudno  and  Colwyn  Bay  Electric 
Railway  Co.  appealed  for  an  electric  car  driver,  who  is  in 
a  low  category.  The  general  manager,  Mr.  A.  G.  Balfour, 
said  that  they 'had  just  voluntarily  released  two  Class  A  men. 
It  was  necessary  to  have  a  staff  of  competent  drivers  and 
mechanics.  The  Military  Representative  suggested  that  a  re- 
duced service  of  cars  should  be  run  in  order  to  release  more 
men.     The.  man   appealed  for  was  conditionally   exempted. 

At  Bexhill-on-Sea,  Messrs.  J.  L.  French  &  Co.  appealed  for 
further  exemption  for  Mr.  H.  E.  Mullinger,  manager  of  their 
electrical  department,  in  order  to  complete  several  contracts. 
Appeal  disallowed;   calling-up  fixed  for  April  7th. 

Four  tramway  drivers,  aged  respectively  30,  31,  34.  and  37, 
were  appealed  for  at  Birkenhead  by  the  Corporation.  It  was 
stated  that  the  men  were  selected  out  of  20  in  the  service  to 
be  substituted.  Exemption  was  refused,  and  the  cases  were 
referred  for  substitution. 

Maidstone  Tribunal  has  withdrawn,  on  the  appeal  of  the 
Military,  conditional  exemption  held  by  J.  Bowden  (39),  wire- 
man,  formerly  engaged  in  the  Corporation  electric  light  de- 
partment. 

Before  the  South  Yorkshire  Appeal  Court,  the  Mexborough 
smd  Swinton  Tramway  Co.  appealed  for  a  switchboard  at  ten 
da nt.  The  local  Tribunal  had  given  exemption  until  April 
liltli,  but  recommended  that  an  older- man  should  be  trained 
for  the  work.  The  Military  Representative  stated  that  the 
man  was  21,  single,  passed  for  general  service,  and  had  had 
ii    year's  exemption.    The  appeal  was  dismissed. 

Before,  the  Herts.  Appeal  Court,  on  March  3rd,  the  North 
Metropolitan  Electrical  Power  Supply  Co..  Ltd.,  appealed  for 
Mr.  A.  Brown  (25),  senior  clerk  and  cashier  at  St.  Albans, 
placed  in  Class  B3.  Gn  behalf  of  the  company  it  was  stated 
that  it  was  intended  that  the  whole  of  the  staff  should  enrol  • 
lor  national  service,  and  Mr.  Brown  promised  to  enrol.  Sub- 
ject  to  that,  six  months'  exemption  was  granted. 

At  Peterborough,  appeals  were  entered  by  the  Electric 
Traction  Co.  for  J.  (',.  Manning  (28,  Class.  A),  tramway  elec- 
trician; E.  A.  Sowter  (30,  B2),  electric  car  titter  and  turner; 
and  P.  G.  Jessop  (29,  B2),  mechanic  and  driver.  The  two 
former  were  granted  until  April  9th,  and  the  last-named  was 
conditionally  exempted. 

At  Reigate,  the  Tribunal  has  granted  temporary  exemption 
until  May  6th  to  .1.  G.  Toonjan  (28),  shift  engineer  at  the 
Corporation    electricity  works. 

\t  Deal,  an  appeal  was  made  for  ('.  If.  J.  Craves,  elec- 
trician at  the  South-Kastein  Motel.  Tt  transpired  that  an 
elderly  substitute  had  been  obtained,  and  a  short  period  was 
sought  to  make  him  better  acquainted  with  the  work.  The 
Tribunal  granted  a  fortnight  beyond  March  19th,  when  the 
previous  exemption  expires. 

After  a  review,  the  Folkestone  Tribunal  has  confirmed  con 
ditional  exemption  held  b\  Mr.  Merchant  (11).  on  the  staff 
of  the  Electric  Light  Co. 

At  Aldershot,  on  March  6th,  the  Traction  Co  appealed 
for  A.  .T  Cliitn  no.  in  Class  A),  foreman  engineer  titter, 
claimed  to  be  in  a  certified  occupation.  The  Tribunal  decided 
that  the  man  was  not  in  a  certified  occupation,  and  they 
allowed  a  final  month  for  the  companj  to  make  arrangements. 


LEGAL. 

Backner  v.  Mile  End  Palladium,  Ltd. 
In  the  Kind's  Bench  Division,  on  March  7th,  before  Mr.  Justice 
Shearman  and  a  common  jury,  an  action  was  heard  in  which  Arthur 
and  Constance  Backner.  kinematograph  artistes,  sued  the  Mile  End 
Palladium,  Ltd.,  to  recover  damages  in  respect  of  personal  injuries 
caused  to  the  female  plaintiff  by  contact  with  an  electric 
generator  used  for  the  supply  of  light  at  the  Palladium,  and  also 
for  loss  caused  to  both  the  plaintiffs  through  failure  to  keep  prig 
fessional  engagements  on  account  of  the  lady's  injuries.  The 
case  for  the  plaintiffs  was  that  in  January,  1916,  they  were 
performing  at  the  time  in  what  are  known  as  '  synchronised 
pictures,"  and  the  lady  was  shown  a  certain  room  for  the  purpose 
of  changing  her  theatrical  dress.  In  this  room  was  the  dynamo, 
and  the  female  plaintiff  said  that  her  dress  was  caught  in  it,  and 
she  was  drawn  to  the  dynamo,  and  her  knee  and  leg  injured.  As 
the  result  of  the  injury,  the  female  plaintiff  had  to  have  medical 
attention,  and  both  the  plaintiffs  suffered  loss  through  inability  to 
carry  out  booked  engagements  at  other  kinema  houses.  The 
defendants  denied  that  they  were  guilty  of  any  negligence  or 
breach  of  duty,  and  they  denied  liability  to  pay  compensation. 

The   jury    found   for    the    plaintiffs,    and    awarded     £50,    and 
judgment  was  entered  accordingly,  with  costs. 


Leaving  Certificate. 
At  Bolton  Munitions  Tribunal,  last  week,  an  electrician  employed 
by  the  Corporation  applied  for  a  leaving  certificate,  on  the  ground 
that  his  skill  and  qualifications  were  not  employed  to  the  best 
national  interest  in  his  present  employment.  He  wished  to  go  to  a 
local  Council's  electrical  distribution  plant  to  take  charge.  His 
present  wages  were  only  two  guineas  per  week,  while  at  the  other 
place  he  could  get  £2  10s. 

It  was  stated  that  applicant  was  engaged  on  work  of  great 
national  importance,  inasmuch  as  he  was  keeping  the  plant  going  for 
the  production  of  material  for  which  the  Government  was  pressing. 
The  Corporation  had  spent  over  £7.000  to  install  additional  plant, 
and  if  this  man  went  away  they  had  no  man  to  replace  him. 

The  leaving  certificate  was  refused. 


Diesel  Engine    Making    in   Sweden.— A  new  company 

has  been  formed  in  Stockholm,  with  a  capital   of  over  £1,100,000, 
for  the  manufacture  of  Diesel  motors. — Times, 


Claim  for  Theatre  Electrical  Installation. 
Mr.  Pollock,  High  Courts  Official  Referee,  on  March  7th,  gave 
his  reserved  judgment  in  the  action  in  which  Messrs.  F.  W.  \  anghan 
and  Co  Ltd.,  electrical  engineers,  Islington,  claimed  the  balance 
of  the  contract  urice  (£1,700)  and  extras  for  putting  up  an 
electrical  installation  at  the  Golder's  Green  Theatre  of  Varieties  for 
the  Golder's  Green  Amusement  and  Development  Co.,  Ltd..  who 
were  the  defendants.    The  case  has  already  been  reported  in  our 

The  Official  Referee,  in  giving  judgment,  said  that  of  the 
contract  price  there  was  an  unpaid  balance  of  £K09,  in  addition  to 
which  the  plaintiffs  claimed  £382  for  goods  sold  and  delivered. 
The  defendants  admitted  the  contract,  but  denied  that  it  had  been 
properly  executed,  and  claimed  that  they  had  had  to  do  various 
things  which  were  left  undone.  They  also  denied  that  they  had 
received  proper  notice  of  the  assignment  of  the  old  company  to  the 
new  (plaintiffs),  and  they  counterclaimed  for  a  large  amount.  He 
(.the  Referee)  was  satisfied,  upon  the  case  put  before  him  on 
behalf  of  the  defendant  company,  that  there  was  no  proper 
notice  of  assignment  of  the  old  company  to  the  new  company 
which  would  make  the  defendants  liable  in  an  action  brought  by 
the  assignees.  The  question  then  arose  as  to  what  were  the 
respective  rights  of  the  parties  in  respect  of  the  contract.  There 
was  no  doubt  that  during  the  first  part  of  the  correspondence 
between  the  parties,  the  plaintiffs  thought  they  were  in  a  position 
to  sue  upon  the  contract :  but,  in  his  opinion,  they  were  not  m 
that  position,  and  all  they  could  sue  upon  was  the  assignment, 
Supposing  there  were  any  balance  beyond  the  set-off,  the  defendants 
could  not  recover  it  from  the  plaintiff  company.  The  plaintiffs 
had  launched  their  case  entirely  upon  the  contract— and  their  right 
to  recover  on  the  amount  of  the  contract— and  they  now  sou-lit 
to  base  their  claim  for  extras  on  a  quantum  meruit.  In  his  opinion 
they  could  not  do  that.  When  parties  had  done  work  on  a 
contract,  they  could  not  depart  from  it,  and  must  necessarily  sue 
upon  the  contract.  In  his  opinion,  Mr.  Crew  did  not.  and  coBj 
not,  make  any  variation  in  regard  to  the  area  of  the  cables,  but 
Mr.  Mitchell  liadsaid  that  they  might  have  an  extra  in  regard  t~ 
It  was  pointed  out  that  the  cables  required  by  the  contract  <- 
have  cost  a  great  deal  more  than  was  allowed  by  the  con 
For  extras,  an  order  in  writing  was  required,  but  no  such  o 
«  en-  given  :  and,  moreover,  he  was  not  satisfied  that  the  contract 
was  carried  out  in  accordance  with  the  specification.  In  regard  tc 
other  items,  he  had  looked  at  the  case  in  this  way.  Mr.  Crew,  wh( 
had  acted  on  behalf  of  the  defendant  company,  had  said  that  cer 
tain  things  were  ordered  by  the  managers,  and  it  was  hardly  tan 
under  the  circumstances  for  the  defendants  to  say  that  they  woult 
not  pay.  In  the  result,  he  found  that  £714  was  due  to  the  plain 
'  tiffs,  from  which  had  to  be  deducted  £130  to  complete,  making  tin 
amount  £tJ14.  In  addition,  they  were  entitled  to  KM  balance  oi 
the  contract,  and  other  small  amounts,  making  the  sum  due  to  the 
plaintiffs  on  the  claim  £684.  As  to  the  set-off  he  thought,  havrm 
regard  to  the  evidence,  the  sum  of  £700  for  the  cables  was  quih 
moderate,  and  as  to  the  other  matters,  he  awarded  £-300. 

Mr.  Pollock,  K.C.,  said  that  the  result  of  the  judgment,  afte 
arranging  the   figures,  was  that  it  wiped  out  the  claim  of  £681 
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and  left  a  balance  of  £18ti  due  to  the  defendants.  He.  therefore, 
asked  for  judgment  for  the  defendants  on  the  claim  and  the 
set-off. 

The  Referee  said  there  would  be  judgment  for  the  defendants 
on  balance  of  claim  and  set-off.  with  costs,  and  the  counterclaim 
would  be  dismissed,  without  costs. 

A  stay  of  execution  was  refused. 


British  Thomson-Houston  Co.,  Ltd.,  t.  Duram.  Ltd. 

This  case  came  before  the  Court  of  Appeal,  composed  of  the  Master 
of  the  Rolls  and  Lords  Justices  Warrington  and  Scrutton.  on 
Tuesday  last  week,  upon  the.  appeal  of  the  plaintiffs  from  a  judg- 
ment of  Mr.  Justice  Astbury.  in  the  Chancery  Division,  in  favour 
of  the  defendants. 

Mr.  A.  J.  Walter.  K.C..  Mr.  Colefax,  K.C.,  and  Mr.  J.  H.  Gray 
appeared  in  support  of  the  appeal,  and  Mr.  T.  Terrell.  K.C..  Mr. 
Kerby,  K.C.,  and  Mr.  Courtney  Terrell  for  the  respondents. 

Mr.  Walter  said  the  appeal  was  from  a  judgment  of  Mr. 
Justice  Astbury  in  December  last.  The  action  was  originally  for 
the  infringement  of  two  patents,  by  the  defendants,  but  the  appeal 
was  only  with  regard  to  the  patent  of  1906.  Mr.  Justice  Astbury 
had  dismissed  the  action  on  the  ground  that  the  plaintiffs'  patent 
was  bad  for  want  of  subject-matter.  After  explaining  the  circum- 
stances, he  dealt  exhaustively  with  the  evidence  given  in  the 
Court  below  and  all  alleged  anticipations  on  which  the  defendants 
relied,  and  contended  that  nobody  before  the  present  patentee  had 
ever  solved  the  problem  which  he  had  successfully  solved,  and 
which  had  proved  of  the  greatest  importance  and  utility.  The 
plaintiffs'  patent  was  worth  hundreds  of  thousands  of  pounds,  and 
had  undoubtedly  contributed  valuable  information  as  to  the 
metallurgy  of  tungsten. 
Mr.  Colefax  having  followed  on  the  same  side, 
Mr.  Terrell,  in  support  of  the  judgment  of  Mr.  Justice 
Astbury,  said  that  the  view  that  the  respondents  wished  to  put 
before  the  Court  was  that  the  plaintiffs'  patent  never  did  anything 
at  all,  and' that  the  present  action  was  brought  for  the  purpose 
"of  trying  to  see  whether  the  persons  owning  the  patent  could  not 
reap  the  reward  due  to  other  inventors.  His  learned  friends  on 
the  other  side  had  been  floundering  for  a  long  time  in  this  case. 
and  at  last  were  crystallised  down  to  one  or  two  things — one  of 
which  was  that  nobody  had  ever  made  tungsten  in  the  form  of  a 
rod  before.  But  the  patentee  claimed  a  vast  amount  more  than 
that.  If  it  was  electrically  conductive,  it  did  not  matter  whether 
it  was  a  rod  or  a  block.  The  patentee  had  put  in  two  claims,  one 
of  which  was  "electrically  heated."  and  the  other  was  "  general." 
He  did  not  limit  himself  to  a  rod.  but  a  piece  of  solid  metal  which 
was  capable  of  being  heated,  and.  when  heated,  hammered. 

LORD   JUSTICE   WARRINGTON  :  He  does   not   in    his  description 
necessarily  contemplate  heating  by  electricity  .' 
Mr.  Terrell  :  No. 
Mr.  Walter  :  We  never  suggested  it. 

Lord  Justice  Warrington  :  What  is  the  meaning  of  the 
claim  1 

Mr.  Walter  :  A  special  form  of  wire  which  is  being  treated 
electrically. 

Mr.  Terrell  :  It  is  plain  it  is  not  limited  to  the  metal  tungsten 
in  the  form  of  a  rod.  It  is  much  more  general  than  that.  I  say 
it  is  a  patent  for  making  tungsten  in  any  form,  and.  when  hot. 
hammering  it  into  any  shape.  Before  the  date  of  the  patent  it 
'  was  known  that  you  could  make  incandescent  filaments  of  tungsten. 
The  minute  you  are  told  that  these  highly  refractory  metals  are 
capable  of  being  consolidated  by  being  made  intensely  hot  in  the. 
battered  form,  you  have  got  the  whole  thing.  Wilson,  Moissan 
and  Welsbach  told  you  that. 

Lord  Justice  Warrington  :  And  Just  and  Hanaman  told 
you  that. 

Mr.  Terrell  :  Yes.  Dealing  with  Moissan.  Mr.  Terrell  said  it 
was  beyond  doubt  that  Moissan  had  in  his  possession  pure  coherent 
malleable  tungsten.  The  secret  of  the  malleability  of  tungsten 
was  that  you  elongated  the  crystals.  That  was  all  it  came  to.  In 
conclusion,  he.  submitted,  on  the  face  of  the  plaintiffs'  specification, 
there  was  no  subject  matter,  and  that  on  the  face  of  the  specifica- 
tion it  was  blown  out  of  Court.  He  also  contended  that  the  alleged 
invention  was  completely  anticipated  by  Moissan  and  Siemens. 
For  these  reasons  he  contended  that  the  appeal  failed. 
Mr.  Hall  followed  on  the  same  side. 

On  Monday.  Mr.  Walter  replied  on  behalf  of  the  appellants, 
contending'  that  the  plaintiffs'  patentee  was  the  first  to  tell  the 
world  how  to  get  an  agglomerated  body  of  tungsten.  He  sub- 
mitted that  the  plaintiffs'  patentee  was  on  absolutely  sound  ground, 
and  that  the  attack-  made  on  the  specification  was  not  one  warranted 
by  the  law  relating  to  patents  in  this  country.  He  asked  the  Court 
to  allow  the  appeal,  and  to  grant  the  appellants  the  relief  they 
claimed. 

Judgment  was  reserved. 


By  consent  judgment  was  given  against  the  defendant  in  respect 
of  certain  alleged  breaches  of  trust,  and  £7,652  11-  lid.  was 
found  duefrom  him  underthat  judgment.  Between  the  issue  of  tin 
writ  and  judgment  the  defendant  became  a  bankrupt,  bul  thi 
bankruptcy  having  been  annulled,  the  Court  recently  held  that  a- 
■the  judgment  was  based  upon  legal  fraud,  the  defendant  was  not 
absolved  from  liability  under  it  by  the  bankruptcy. 

On  liehalf  of  the  defendant,  it  was  now  argued  that  though  the 
bankruptcy  did  not  absolve  him  from  liability  as  regards  the  judg- 
ment it  did  with  respect  to  subsequent  cost  - 

His  Lordship,  however,  did  not  accede  to  that  view,  and  directed 
taxation  as  asked  for  by  the  plaintiffs. 


Tramcar  Accident  Claim. 
At  Glamorgan  Assizes,  David  Williams,  contractor,  of  Caerphilly, 
■was  awarded  £700  damages  against  the  Rhondda  Tramways  Co.  for 
injuries  received  as  a  result  of  the  sudden  stoppage  of  a  tramcar. — 
timet. ' 

British  Power.  Traction.  \ic,  Co.,  Ltd.,  r.  Hodgson. 
•  Mr.  Justice  Peterson,  in  the  Chancery  Division  on   Tuesday, 
disposed  of  a  summons   by   which   the  plaintiffs  in  this   action 
claimed  taxation  against  the  defendant  of  the  costs  since  the  judg- 
ment, given  so  long  ago  as  1905. 


BUSINESS   NOTES. 

Federation  of  British  Industries.— A  report  of  the  first 

general  meeting  of  this  Federation,  held  on  March   2nd,  was  pub- 
lished in  a  number  of  daily  papers  on  Monday  last.     Mr.  F.  Dudley 
Docker.  C.B..   who  presided,  said    that  the  membership  had  now 
reached  a  total  of  2K9  firms  and  individuals  and   50  associations, 
with  18  applicants   awaiting  election,  making  a  total   of  337.     He 
thought  in  the  near  future   it   would  be  increased  to  at  least  1 ,1 H  "">. 
They  were  engaged  upon  a  great  experiment,  upon  which  the  whole 
future  prosperity  of   the  country  might  depend,  but    they  could 
not  carry  it  on  with  their  hands  tied.     They  must  be  free  to  develop 
perhaps'into  a  Federation  of  Associations,  perhaps  into  some  other 
type  of  organisation.     They  had  chosen   certain  principles,  which 
they  intended  to  observe,   and  their  object  was  to  secure  united 
action  by  the  manufacturers  of  the   country  through  a  national 
federation  for  the  development  of  the  industry  of  the  country.     If 
they  tried  to  lay  down  a  fixed  programme  of  policy  before  they  had 
included  in  their  membership  all  the  manufacturing  interests  of 
the  country,  they  could  not  become  a  national   federation  ;    they 
would  only  be  a  Federation  of  the  persons  who  happened  to  agree 
with  that  programme.     If  they  adopted  an  immutable  form  of  con- 
stitution they  would  lose  the  chance  •  of  learning  from  their  mis- 
takes, and  in  an  experiment  so  novel  as  the   attempt   to   secure 
united  action  by  British  manufacturers  they  were  bound  to  make 
many  mistakes.     They  must  first  get  together  and  learn  to  consult 
each  other  before  they  took  action,  and  to   modify  their  individual 
wishes  and  views,  so  'as  to  conform  to  the  common  good.     When 
they  had  done  that  they  could  take  vigorous  and  united  action,  and 
from  that  consultation  and  action  they  could  develop  a  constitution 
and  a  policy  based  upon   a  practical  experience  of  their   require- 
ments.    Mr.    Docker   referred    to   arrangements   made   with  other 
bodies  formed  with  objects  not   dissimilar  to  those  of  the  Federa- 
tion,  for  application    to    the  Federation,   notably  the  Employers 
Parliamentary  Association,  by  which  the  various  district  branches 
of  that  Association   would    become    branches   of    the    Federation. 
The  British  Manufacturers'  Association  (a  body  chiefly  composed  ot 
smaller  manufacturers)  had  joined  as  an  Association.     The  British 
Empire  Producers'  Association  was  also  working,  to  a  certain  extent, 
in  conjunction  with  the  Federation,  there  being  a  Joint  Committer 
of    the    two    bodies,    which     met     at     stated    periods    to   discuss 
matters  of  mutual  interest.     Satisfactory  arrangements  had  been 
made  also  with  the  Engineering  Employers'  Federation  to  work  in 
co-operation.     The  question  of  their  relations  with  Labour  called 
for  all  the  patience,  tact,  and  consideration   that  they  could  com- 
mand. '  If   the    Federation   did   nothing    more   than    it   had  done 
already   to   bring  Capital   and   Labour  together,  it   would   be  an 
achievement  to  be  proud  of.     Meetings  of  Employers  and  Labour 
held   at   Birmingham.    Cardiff.  Manchester.  &c.,  had    had   a   good 
effect,  and  the  atmosphere  of  friendliness  and  co-operation  which 
they   had  engendered  would    make  subsequent  negotiations  with 
Labour  more  easy  and   more  productive.     It  would  be  necessary  to 
speak    plainly   to    Labour    in    future,    not    to   be   afraid    to    ask 
for    what    they    wanted,    and    not    to    be    afraid    to    give    what 
they  ought  to  give  for  fear  of  something  more  being  demanded 
The  welfare  of  the  Empire  was  essentially  dependent  upon  the 
existence  of  a  satisfactory   understanding   between  Employers  and 
Employed,  and  he  hoped  that  the  Federation  would  play  an  im- 
portant part  in  promoting  such   an  understanding.     Other  matters 
briefly  touched  upon  by  Mr.  Docker  were  the  questions  of  a  Trade 
Bank  and  organised  education. 

Book  Notices. — Guide  to  //»•  Registration  <>f  Business 
Name*  Act.     By  Kenneth  Brown.     London:    Sir  Isaac  Pitman  and 

Sons,  Ltd.  Is.  net,— The  author  had  occasion  to  prepare  a  synopsis 
of  the  provisions  of  the  Act  named,  for  the  members  of  the  \\  hole- 
sale  Grocers'  and  Provision  Merchants'  Alliance,  Ltd..  and  being 
deluged  with  inquiries,  he  has  elaborated  that  synopsis  m  this 
book.  He  deals  with  many  difficulties  which  the  queries  raised 
show  business  men  to  feel  as  to  the  Act.  We  need  say  nothing 
more  to  suggest  the  potential  usefulness  of  this  publication. 

"  Science  Abstracts."  A  and  B.  Vol.  XX.  Part  II.  February 
26th,  1917.  London:  E.  &  F.  X.  Spon,  Ltd.  Price  Is.  6d.  each 
net.  . 

"Atoms."  By  J.  Perrin.  Translated  by  .1).  Le  Hammiek. 
London  :  Constable  &  Co.     Price  (is.  net. 

"  Manual  of  Reinforced  Concrete."  By  C.  F.  Marsh  and  \\ .  Dunn. 
London  :  Constable  &  Co.     Price  10s.  6d.  net. 

Fined. — A  local  firm  of  electrical  engineers  complained,  at 
Oldham  Munition  Court,  that  three  workmen  had  absented  them- 
selves from  work.  They  were  each  earning  over  £3  a  week.  A 
fine  of  IPs.  was  imposed  in  each  case. 
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New  Companies  in  France. — A  new  company  has  lately 

been  formed  in  Lyons  (13.  Rue  Grolee).  with  a  capital  of  £20,000, 
and  the  title  La  Societe  Electro-Metallurgie  d'Auvergne,  to  engage 
in  the  electrical  production  of  ferro-silicon  and  other  alloys,  special 
steels,  and  all  classes  of  electrometallurgies!  and  electrochemical 
products.  • 

A  new  company  has  lately  been   formed  in   Paris  (9,  Place  des 
with  a  capital  of  £10,000,  and  the  title  La  Compagnie  des 
Machines  et   Magnetos  Zenith,   to  engage   in  the  manufacture   of 
ignition  magnetos  for  motor  vehicles. 

Catalogues    and    Lists. — British   Thouso>;-H.<h>tm.\ 

Co.,  Ltd.,  77,  Lpper  Thames  Street.  E.C. — Catalogue  of  28  pages, 
detailing  and  pricing  "  Paramho  "  wires  and  cables,  and  acces- 
sories for  the  use  of  wiremen.  These  wires,  cables,  and  flexible  cords 
are  made  in  accordance  with  the  CM. A.  specifications,  and  are  sup- 
plied in  several  grades  to  meet  various  conditions  of  service.  Large 
stocks  of  practically  all  the  cables  and  accessories  listed  are  held 
at  Mazda  House. 

Messrs.  T.  YV.  Broadbent.  Ltd..  Victoria  Electrical  Works. 
East  Parade.  Huddersfield. — Eight-page  leaflet  (No.  5)  containing 
description  and  tabulated  particulars  and  prices  of  their  X-type 
squirrel-cage  motors.     Copies  may  be  obtained  on  application. 

Messrs.  Vincent  Roberts  &  Co.,  Leeds.— Eight-page  illus- 
trated pamphlet,  describing  their  new  patent  electrolyser  for  use 
on  board  ship,  in  hospitals,  kc.  its  construction,  mode  of  working, 
and  utility. 

Trade  with  Italy. — The  British  Chamber  of  Commerce 

for  Italy,  at  Genoa,  includes  the  following  in  its  latest  lists  of 
openings  for  British  articles  in  Italian  markets  : — 

No.  1,247.— Works  at  Turin  would  buy  :  Electric  lamps  and  electric  motors, 
&c      T.S.TA.T. 

No.  1,252.— Party  at  Foggio  Imilia  would  buy :  Electric  lamps,  wire,  insu- 
lators, apparatus,  and  other  electric  sundries.     R.S.T. 

No.  1,262. — Merchant  at  Turin  would  handle  :  Electrical  articles,  electric 
Jamps  and  accessories,  illumination  plants.  &c,  engineering  articles  for 
mechanical  engineering,  armuunition  works,  tools.    T.D.G.  5. 

No.  1.263. — Party  at  Rome  would  represent,  or  buy  for  own  account : 
Manufacturers  of  machinery  and  tools.    R.M.P. 

No.  1. 266.— Party  at  Rome  would  represent  manufacturers  of:  Industrial 
machinery,  electric  motors,  Ac.    R.V.D.A.O. 

Liquidations. —  Electric  Railway  and  Tramway 
Carriage  Works.  Ltd..  British  Electric  Cab  Co..  Ltd..  and 
George  F.  Milnes  >v  Co..  Ltd.— Meetings  are  called  at  Manchester 
for  April  10th.  to  hear  an  account  of  the  winding  up  from  the 
liquidator. 

Quarzlampen  Gesellschaft.  M.B.H.— The  Controller,  Mr. 
R.  W.  Brown.  12.  Old  Square.  Lincoln's  Inn.  W.G.  lias  applied  for 
his  release. 

Excel  Water  Circulator  Co..  Ltd.— This  company  is  winding 
up  voluntarily,  with  Mr.  F.  E.  Smith.  3.  St.  Helen's  Place.  E.C.  as 
liquidator.     Meeting  of  creditors.  March  27th. 

"Dac"  Accumulator  Syndicate,  Ltd.— Creditors  should  send 
particulars  of  their  debts,  kc.  to  the  liquidator  (Mr.  H  C.  Bound. 
61  and  02.  Lincoln's  Inn  Fields.  W.CA  by  April  9th.  Meeting  to 
hear  account  of  liquidation.  April  20th, 


LIGHTING  AND  POWER  NOTES. 


Accrington. — At  the  meeting  of  the  T.C.,  Aid.  Higham, 

referring  to  the  revised  and  increased  scale  of  charges  for  elec- 
tricity, said  that  all  consumers  were  being  asked  to  bear-  some  of 
the  added  cost  of  production.  The  additional  charges  were  suffi- 
cient to  meet  the  added  cost,  and  the  Committee  hoped  that  in  the 
year  commencing  April  1st  the  works  would  be  self-supporting, 
with  possibly  a  little  surplus  ;  one  of  their  largest  consumers  had 
waived  their  electricity  contract,  which  did  not  expire  until  1918. 
and  had  entered  into  a  new  agreement  at  a  higher  price. 

Aldershot. — Addressing   the   meeting  of   the   AMershpt 

Gas,  Water  and  District  Lighting  Co..  Mr.  W.  T.  Robertson,  the 
chairman,  said  that  the  electricity  department  had  completed  its 
second  year,  and  the  results  had  been  marvellous.  It  was  extra- 
ordinal;  t.i  start  a  new  business,  and  at  the  end  of  the  second  year  to 
lie  able  to  place  en  record  that  it  was  paying  its  expenses.  He  .lid  not 
knew  that  there  were  very  many  electric  light  companies  in  the 
country  which  could  .tart  their  business  de  woo,  and- in  two  years 
record  that  it  was  paying  its  expense  - 

Australia.— The  working  of  the  Perth  (W.A.)  City 
Council's  electrical  undertaking  for  the  year  ended  October  31st 
last,  resulted  in  an  output  sold  of  5,777.182  units,  an  increase  of 
8  per  cent,  over  the  previous  year.  The  number  of  connections 
increased  11'33  per  cent,  to  8,015.  The  general  manager  reported 
that  the  greater  portion  of  the  apparatus  for  changing  the  con- 
sumers' installations  had  been  received,  and  the  rewiring  of  con- 
sumers' premises  for  the  A.c.  system  had  been  completed.  Great 
progress  had  been  made  in  rearranging  the  distribution  system  for 
the  new  supply,  some  10  miles  of  fourth  wires  have  been  erected, 
and  small  extensions  of  pole  lines  have  been  made.  The  total 
length  of  pole  lines  is  1  li'l  miles.  The  wires  have  been  attached 
to  extensions  of  the  steel  tramway  poles  in  the  principal  city 
streets,  and  about  300  wooden  and  steel  poles  have  been  taken 
down,  thus  greatlyjraproving  the  appearance  of  the  streets.  The 
gross  profit  on  the  electric  supply  was  £37,937.  as  compared  with 
t37.725  in  1915.     The  expenditure  to  date  in  connection  with  the 


new  electric  system  totals  £  112.878.  including  all  new  buildings, 
plant,  consumers'  apparatus,  and  labour,  and  it  is  estimated  that  a 
further  sum  of  £19.000  will  lie  required  to  complete  the  conversion.— 
(  \im  won leen Itli  Engineer. 

The  Mayor  of  Subiaco  (W.A.)  in  a  report  states  that,  owing  to 
the  continually  increasing  demands  on  the  capacity  of  the  electric 
lighting  plant,  the  question  of  extensions  will  have  to  be  taken 
into  consideration  shortly. 

The  Echuca  B.C.  (Vic.)  has  rejected  the  proposal  of  the  Milo  Co. 
to  install  electric  lighting  and  pumping. '  Inquiries  are  to  be  insti- 
tuted as  to  whether  a  loan  could  be  obtained  for  a  municipal 
electrical  scheme. 

The  Victoria  Park  (W.A.)  Council  proposes  borrowing  £3.750  to' 
carry  out  electric  light  installations,  in  addition  to  other  works. 

The  Gladstone  T.C.  (Queensland)  has  decided  to  accept  an  offer  to 
li'jiit  the  streets  with  electricity,  at  a  total  cost  of  £210,  for' 
14  lamps  of  350  c. P.  The  offer  included  the  erection,  supply,  and 
maintenance  of  the  lights  for  22  nights  each  calendar  month,  and 
the  increased  cost  on  the  present  system  of  lighting  will  amount- 
to    £110   per   annum.     The   offer  is  for  a  10  years'  agreement. —  I 

/'  'lifers. 

Belfast. — The    deputation    recently  appointed   to    wait 

upon  Sir  John  Snell   on  the  subject  of  extension  of  the  electricity 
undertaking,   has   submitted  a   report  to  the  Tramways  and  Elec- 
tricity Committee  ;  consideration  is  held  over  pending  the  receipt': 
of  Sir  John  Snell's  report. 

The  latter  is  understood  to  advise  certain  small  expenditure, 
on  the  existing  plant,  which  it  is  considered  will  be  able  to 
meet  the  peak  loads  of  another  winter  with  plant  in  reserve  to  the 
extent  of  3.400  Kw.  Sir  John  advises  the  Committee  to  complete 
all  its  plans  for  the  new  station  at  Hamilton  Road,  so  as  to  be  able 
to  carry  out  the  work  at  a  favourable  opportunity.  According  to- 
the  statement  of  the  Committee,  the  margin  of  plant  at  the  elec- ' 
tricity  station  was  60  small  that  it  was  necessary  to  refuse  new 
consumers,  and  about  60  applications  have  been  held  up  for  that 
reason,  which  are  now  to  be  proceeded  with. 

Birkenhead. — Price  Increase. — The  Electricity  Com- 
mittee recommends  that  from  April  1st  the  charge  for  electricity 
for  lighting  be  increased  by  5  per  cent.,  and  in  the  case  of  pre- 
payment meters  from  5d.  to  5}d.  within  the  borough,  and  from  fid. 
to  6|d.  per  unit  outside  the  borough. 

Bradford. — The  T.C.  has  given  authority  to  the  elec- 

trioal  engineer  to  proceed  with  the  new  cooling  tower  foundations, 
and  also  to  prepare  a  scheme  for  additional  cooling  towers. 
Tenders  to  be  invited  for  the  same. 

The  Electricity  Committee  has  authorised  the  purchase  of  two 
electric  (5-ton)  chassis  and  one  petrol  (25-cwt.)  tipping  wagon  for 
the  leading  of  coal  and  ash  to  and  from  the  Valley  Road  works. 
This  has  been  necessitated  by  the  shortage  of  carters  and  vehicles. 

Buckfastleigh. — The  U.D.C.  has  assented  to  the  Electricity 

Co.  using  overhead  mains  for  the  supply  of  current  to  a  local 
hospital  at  Bigadon  for  the  period  of  the  war  and  the  year  after, 
at  the  company's  risk. 

Chorley. — Workhouse  Lighting. — The  Guardians  have 

had  under  consideration  a  report  by  Mr.  A.  W.  Paul,  consulting 
engineer,  as  to  the  lighting,  kc.  of  the  workhouse,  recommending 
the  installation  of  a  steam-driven  electric  lighting  plant,  the 
exhaust  steam  from  this  plant  to  be  used  in  the  calorifiers  for 
heating  and  hot  water  supply,  and  have  decided  that  Mr.  Paul 
draw  up  a  scheme  for  the  work. 

Continental. — Russia. — A  note  from  Abo,  Finland,  says 
that  the  charge  for  energy  has  been  increased  there  by  10  pennis  per 
kw. -hour for  motor  power;  Moscow-  advices  announce  an  advance 
in  the  price  by  the  Electricity  Transmission  Co.,  and  similar 
announcements  come  from  Veaborg,  Kishinieff.  Elizabetgrad, 
Taganrog.  Xizhni-Xovgorod.  Kazan,  kc.  where  the  price  of  current 
has  either  been  advanced,  or  the  step  is  under  consideration. 

The  Reveal  T.C.  owing  to  the  serious  condition  of  the  municipal 
electrical  station,  has  asked  subscribers  to  use  as  little  current  as 
possible,  so  that  the  lighting  of  the  town  and  the  water  supply  may 
not  be  interfered  with. 

The  demand"  on  the  Kieff  electrical  station  has  grown  to  such 
an  extent,  that  trouble  will  result  unless  many  consumers  reduce 
their  demand.     It  is  proposed  to  increase  the  price  to  users. 

A  note  from  Lutsk  says  that  when  the  Austrians  left  that  town 
they  destroyed  the  electric  lighting  station,  so  that  for  a  long 
period  the  inhabitants  passed  their  nights  in  darkness.  The  neces- 
sary repairs  have  now  been  effected,  and  the  town  is  illuminated  in 
the  evening. 

The  assistant  town  governor  of  Odessa.  Mr.  L.  X.  Metehnikoff, 
has  submitted  a  report  to  the  Council  suggesting  that,  in  view  of 
the  difficulty  in  obtaining  coal,  water  power  should  be  used.  The 
first  year's  cost  is  estimated  at  54.000  roubles.  The  present  annual 
cost  is  53.000  roubles.  In  consequence  of  the  bad  quality  of  the 
coal  used  at  the  electrical  station,  its  output  is  affected,  particularly 
between  the  hours  of  6  and  7  p.m..  when  it  has  to  carry  its  full 
load,  and  certain  less  important  districts  have  to  be  cut  out. 

Besides  being  engaged  on  the  proposal  to  raise  the  price  of  electric 
current,  the  Elizabetgrad  T.C.  is  suffering  from  a  lack  of  meters 
which  were  long  ago  ordered  by  the  town,  but  have  not  yet  been 
delivered.  It  has  been  decided  to  make  a  fixed  price  for  25-c.P. 
lamps  for  a  year,  which  would  obviate  the  need  for  meters. 

The  Smolensk  T.C.  has  bought  up  the  local  electrical  companv's 
concern  for  500.000  roubles. 

On  October  4th.  O.S..  1916,  the  Kieff  T.C.  decided  to  increase  the 
tax  on  current  from  5  to  20  per  cent,  to  meet  various  increased 
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expenses  falling  on  the  town  ;  it  is  now  protested  that  this  tax  is 
a  heavy  burden  out  of  all  proportion  to  any  advantage  obtained 
from  it. 

On  the  proposition  of  the  Genefal  Governor,  the  electrical  station 
belonging  to  O.  Mazing,  in  Omsk,  has  been  sequestrated,  and  passes 
under  the  control  of  the  Board  of  Land  and  Government  Pro- 
perties, according  to  the  decree  of  the  Council  of  Ministers,  duly 
confirmed. 

Dublin. — The  Citizens*  Association  Executive  has  entered 
a  protest  against  the  action  of  the  Corporation  Housing  Committee 
in  having,  without  an  estimate  from  an  outside  firm,  placed  con- 
tracts for  electric  lighting  valued  at  £230.  with  the  Cor]>oration 
electricity  department. 

Eccles. — The   Council    has   obtained    terms    for  a  bulk 

supply  of  energy  from  the  Lanes.  Electric  Power  Co. 

ri Hand. — In  order  to  give  the  Council  a  concrete  case  to 
work  upon.  Mr.  Holroyd.  a  member  of  the  Council,  offered,  at  a 
recent  meeting  of  the  Electricity  Committee,  to  take  current  on  a 
standing  charge  of  15  per  cent,  of  the  rateable  value  of  his  house, 
plus  id.  per  unit  for  current  used,  and  to  sign  an  agreement  that 
the  Council  should  not  lose  anything  through  the  experiment.  The 
offer  was  accepted. 

Gloucester. — The   Electricity  Department  reported  that 

the  energy  sold  during  the  month  of  January  was  189,000  units, 
being  an  increase  of  nearly  23.000  units,  and  the  traction  output 
44,300  units,  showing  an  increase  of  over  4,000  units,  as  compared 
with  the  corresponding  month  of  last  year. 

Ilford. — Proposed  Loan. — Correspondence  is  proceeding 
between  the  Council  and  the  L.G.B.  with  regard  to  an  application 
by  the  former  for  sanction  to  borrow  £10.000  to  utilise  steam  at 
the  refuse  destructor  works,  and  augment  the  supply  of  electricity. 

Kirkcaldy. — Proposed  Plant  Extensions. — The  Elec- 
tricity Committee  having  rejected  the  recommendation  of  Sir  J. 
Snell  that  the  present  generating  station  should  be  sold  to  the  Fife 
Electric  Power  Co..  and  that  electricity  should  be  purchased  from 
the  company,  the  manager  has  submitted  two  schemes  for  the  con- 
sideration of  the  Committee : — (1)  Remodelling  the  existing 
generating  station,  at  an  estimated  cost  of  £  19.000  ;  (2)  to  erect  a 
new  station  near  the  sea  in  the  near  future,  and  to  make  temporary 
extensions  at  the  present  station  to  tide  over  the  next  3  or  4 
years,  at  an  estimated  cost  of  £25.000.  Without  committing  itself 
to  any  scheme,  the  Committee  decided  to  recommend  the  T.C.  to 
apply  to  the  Secretary  for  Scotland  and  the  Treasury  for  permission 
to  borrow  £27,1 

London. — The  Kensington  Council  has  agreed  to  the 
conversion  of  52  street  lamps  from  series  to  parallel  working,  at  an 
estimated  cost  of  £ 72  ;  the  Council  has  also  agreed  to  extend  the 
period  during  which  the  >"otting  Hill  Co.  may  charge  6d.  per  unit 
to  September  30th  next. 

Ft'LHAM. — The  Electricity  Committee  has  recommended  the  B.C. 
to  increase  the  charges  for  electricity  by  5  per  cent. 

Motherwell. — Proposed  Plant  Extensions. — A  report 
prepared  by  a  Sub-Committee  of  the  T.C.  on  the  necessity  of 
increasing  the  generating  plant,  with  a  view  to  meeting  prospec- 
tive demands,  states  that  the  day  load  has  increased  by  50  per  cent, 
during  the  last  two  years,  and  that  shortly  1.000  additional  H.P. 
for  motors  will  be  required.  Of  the  three  suggested  methods  of 
increasing  the  available  power.  (1)  purchasing  in  bulk  from  the 
Clyde  Valley  Co..  was  impossible,  because  the  company's  plant  was 
fully  loaded  ;  (2)  the  possibility  of  building  a  new  works,  was 
rather  doubtful  ;  and  (3)  the  remaining  scheme,  of  extending  the 
present  works,  involves  the  removal  of  certain  plant  and  substi- 
tuting a  2,000-KW.  turbo-alternator,  which  would  increase  the  total 
plant  capacity  by  about  1,600  kw.  It  is  proposed  to  adopt  the 
h.t.  alternating  system  of  generation  and  supply  to  large  con- 
sumers, and  the  estimated  saving  by  introducing  such  plant  is 
about  £1,5ii0  per  annum.  To  carry  out  this  work.it  is  proposed 
to  ask  for  sanction  to  a  loan  of  £30,000. 

New  Zealand. — It  has  been  estimated   that  owing  to  the 

increased  use  of  electricity  in  Christchurch.  from  the  Lake  Cole- 
ridge hydro-electric  plant,  the  amount  of  coal  received  in  the  city 
last  year  showed  a  decrease  of  27.000  tons  as  compared  with  the 
amount  of  coal  normally  used. —  Commonwealth  Engineer. 

Pontypridd.— Year's  Working. — The  accounts  of  the 
Council's  electricity  undertaking  for  the  year  ended  March.  1916, 
show  a  total  revenue  of  £12.468,  as  against  1 11.557  in  the  previous 
year  ;  and  after  meeting  all  charges,  a  profit  of  £374  is  shown,  as 
against  an  even  balance  in  the  previous  year.  Contributions  to 
sinking  fund  in  respect  of  working-capital  loan,  and  capital 
expenditure  out  of  revenue  in  respect  of  plant  on  hire  amounted 
to  £1.827.  towards  which  rate  aid  contributed  £1,130;  and  after 
allowing  for  various  balances  brought  in,  a  deficit  of  £171  was 
carried  forward.  Some  1.630,150  units  were  sold,  the  maximum 
load  amounting  to  922  kw. 

Sheffield. — According  to  the  Sheffield  Independent,  the 
Lord  Mayor,  the  Deputy  Lord  Mayor,  town  clerk,  and  the 
manager  of  the  electricity  department  had  an  interview  in  the 
House  of  Commons,  last  week,  with  the  local  members  of  Parlia- 
ment, concerning  the  proposed  new  power  station  at  Sheffield.  It 
was  agreed  to  prepare  an  amended  scheme  to  submit  to  the 
authorities,  which  can  be  utilised  for  approved  industrial  purposes 
at  an  early  date. 

Prov.  Order.— The  B.  of  T.  is  to  hold  an  inquiry  into  the  ap- 
plication for  an  electric  lighting  prov.  order  for  Wortley  ;  Sheffield 
Corporation  ig  objecting  to  the  Order,  and  has  engaged  counsel. 


Shipston-on-Stour. — The  B.  of  G.  has  received  From  the 

Receiver  of  the  old  Electric  Light  Co.  an  account  for  £20,  together 
with  a  letter  asserting  that  the  Board  had  not  fulfill, 
the  contract,  which  contained  a  penalty  clause  of  2s.  per  hour 
during  which  there  was  no  light.  The  time  during  which  there 
was  no  light  was  162  hours.  The  Board  has  decided  to  a»k  the 
Receiver  where  it  had  failed  to  carry  out  the  agreement. 

Sleaford. — Price  Increase.—  The   I'.D.C.  has  decided 

to  increase  the  charges  for  current  by  id.  per  unit  for  lighting  and 
heating,  and  by  Jd.  per  unit  for  power. 

South  Africa. — According  to  the  Cape  of   Good    Hope 

Official  Gazette,  the  Electric  Light  Regulations  framed  by  the 
Paarl  (C.P.)  Municipal  Council,  under  the  provisions  of  Ordinance 
No.  6,  of  1911,  have  been  approved  by  the  Administrator.-  —Board 
•  it  Trade  Journal. 

Johannesburg  Cable  Trouble.— The  Municipal  Council  is 
proposing  to  renew  certain  of  the  heavy  direct -current  feeders, 
each  consisting  of  two  cables  of  1  sq.  in.  cross  section,  which 
supply  the  town  area.  Ten  of  the  13  feeders  were  laid  in  1906-6 
to  the  specification  of  Messrs.  Mordey  &  Dawbarn.  and  were  of  the 
paper  and  bitumen-insulated  steel-armoured  type  ;  these  a 
few  years  led  to  serious  faults,  owing  to  the  decentralisation  of  the 
conductor,  and  in  1912  they  were  relaid  solid  in  troughs,  with  the 
steel  armour  stripped  off.  About  two  years  ago  trouble  restarted, 
the  deterioration  of  insulation  having  been  only  delayed,  and  the 
question  of  completely  renewing  the  10  D.C.  feeders"  at  a  cost  of 
£33.550  has  been  under  consideration,  but  not  yet  carried  out. 
owing  to  lack  of  funds.  It  has  been  decided  as  a  preliminary  step 
to  renew  those  feeders,  fee.,  which  control  the  central  business 
section  of  the  town  ;  in  this  way  a  further  expenditure  (after 
allowing  for  the  value  of  copper  recovered)  of  about  £11.000  will 
serve  to  relieve  the  present  position.  The  cable  will  be  of  an 
approved  type  suitable  for  any  future  scheme  for  supplying  the 
inner  area. 

QUEENSTOWN  (Cape  Prov.).— In  his  annual  report  to  the 
Council,  the  electrical  engineer  (Mir.  W.  Bellad-Ellis)  mentioned 
that  during  the  year  ending  December  30th.  1915,  a  total  of 
132.833  units  were  generated,  and  for  the  same  period  of  1916  the 
output  was  150.652  units,  an  increase  of  17.814  units.  Mi-.  Bellad- 
Ellis  recommended  to  the  Council  a  scheme  for  developing  a  cook- 
ing and  heating  load,  charging  a  fixed  sum  per  month  equal  to  the 
average  cost  of  lighting,  plus  2d.  per  unit  for  the  first  50  excess  units 
and  lid.  for  every  additional  excess  unit. 

St.  Helens. — Proposed  Loan. — The  Corporation  Elec- 
tricity Committee  has  resolved  to  apply  to  the  L.G.B.  for  sanction 

to  a  loan  of  £5.500  for  electricity  purposes. 

Stretford. — The  Council  has  re-appointed  Mr.  Thomas 
L.  Miller  as  consulting  engineer  for  a  year. 

At  the  last  meeting  of  the  Electricity  Committee,  a  discussion 
took  place  on  the  augmentation  of  the  electricity  supply  and  the 
provision  of  additional  plant.  The  recommendations  of  the  Sub- 
committee will  in  due  course  be  submitted  for  full  consideration. 

The  Council  has  agreed  to  contribute  16  guineas  towards  the 
expenses  of  the  Hackney  electricity  rate  case. 

Stockport. — Plant  Extensions. — At  the  last  meeting 
of  the  T.C..  the  electrical  engineer  (Mr.  R.  Lomax)  presented  an 
exhaustive  report  on  the  necessity  of  installing  additional  plant. 
The  units  generated  for  all  purposes  in  the  year  1910-11  were  a 
little  over  a\  millions,  as  compared  with  22  millions  estimated  for 
1916-17.  They  were  now  generating  well  over  500,000  unit>  a 
week,  therefore  upon  present  demands  the  output  for  1917-18 
would  exceed  26  million  units.     The  scheme  was  approved. 

The  T.C.  has  decided  to  ask  for  official  permission  to  install  the 
additional  plant  required  at  the  works,  although,  in  view  of  the 
linking-up  scheme,  it  appears  to  be  doubted  whether  such  per- 
mission will  be  granted. 

The  Electricity  Committee  has  re-affirmed  its  previous  decision 
not  to  contribute  towards  the  cost  of  the  Hackney  electricity  rate 
case,  on  the  ground  that  both  the  electricity  and  gas  undertaking 
are  under  the  control  of  the  Stockport  municipal  authority. 

Tasmania. — The  Government  has  placed  the  orders  for 
extensions  of  the  Great  Lake  hydro-electric  scheme,  the  present 
capacity  of  which  is  10.000  h.p.  The  hydraulic  equipment  consisting 
of  steel  pipes  with  valves,  and  the  8,000-h.p.  Pelton  wheel  will  be 
supplied  by  Messrs.  Boving  A:  Co..  Ltd.  The  new  pipe  line  will 
have  a  capacity  of  16.000  H.p.,  but  it  is  only  intended  to  install  an 
8,000-h.p.  tubine  set  to  supply  the  present  demand.  The  present 
generating  machinery  consists  of  two  4.050-k.v.a.  British  West- 
inghonse  alternators,  and  a  third  unit  of  7,000  k.\  \.  is  on  order 
from  the  Australian  G.E.  Co.  :  the  additional  transformers  in  the 
power  house  and  sub-stations  will  be  supplied  by  the  British  West- 
inghouse  Co..  whilst  the  equipment  for  the  4,000-K.V.A.  outdoor 
sub-station  at  North-West  Bay  will  be  supplied  by  the  Australian 
General  Electric  Co.  ;  four  1.333-k.v.a.  transformers  (inducting  one 
spare)  have  been  ordered.  The  sub-station  will  supply  the  power 
required  for  the  manufacture  of  carbide  and  the  electrolytic  treat- 
ment of  zinc  ores  by  the  Gillies  process.—  (  Enquirer. 

Todmorden.— <ias  v.  Electricity.— At  the  T.C..    last 

week,  on  a  proposal  of  the  Electricity  Committee  to  spend 
£10.000  on  new  plant,  the  Finance  Committee  suggested  that  the 
matter  be  deferred  six  months.  Mr.  Brook  (chairman  of  the 
Electricity  Committee  )Eaid  the  proposal  was  absolutely  necessary  to 
bring  the  plant  up  to  date  and  supply  power  consumers,  or  the 
whole  undertaking  might  as  well  be  scrapped.     The  Chairman  of 
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tin-  (cis  Committee  denounced  the  proposal,  and  said  it  would 
iinlv  increase  the  annual  loss  of  £2.000:  he  contended  that 
the  proposal  meant  selling  at  Id.  per  unit  what  would  cost  I'd.  per 
unit  to  produce,  but  this  statement  was  ridiculed  in  the  Council, 
and  the  proposal  to  defer  the  matterwas  defeated. 

Walsall. — The   Electric   Supply  Committee   reports  that 

so  long  as  there  is  only  one  generating  set  at  the  new  generating 
Btation,  it  will  be  necessary  to  keep  Wolverhampton  Street  station 
fully  staffed  and  ready  to  take  the  load  at  any  moment.  The 
electricity  mains  are  to  be  extended  to  the  works  of  Gas  Develop- 
ments. Ltd. 

In  order  to  raise  £45,924  for  capital  expenditure  in  connection 
with  the  new  generating  station  at  Birchills.  the  Finance  Com- 
mittee recommended  that  instead  of  exercising  statutory  borrowing 
powers  by  the  creation  of  additional  Corporation  stock,  the 
amount  should  he  taken  from  the  Corporation  Loans  Fund.  The 
Council,  at  its  meeting  on   Monday,  decided  to  agree  to  this  course. 

York. — Street  Lighting. — The   Streets  and  Buildings 

Committee  has  decided  to  carry  out  a  temporary  installation  of 
electric  light  in  certain  streets  previously  illuminated  by  gas.  As 
many  electric  lamps  will  be  put  up  as  possible,  but  owing  to  the 
dearth  of  labour,  some  time  will  elapse  before  the  scheme  is  carried 
out  iii  its  entirety. 


TRAMWAY  and  RAILWAY  NOTES. 


Ashton-under-Lyne. — The    Ashton     Master     Carriers' 

Association  is  seeking  an  interview  with  the  Corporation  with 
reference  to  proposals  in  the  Corporation  Bill  now  before  Parlia- 
ment. The  Council  was  granted  powers  in  1900  to  carry  goods, 
and  as  the  Bill  provides  for  linking-up  with  other  tramway  systems, 
the  Association  is  afraid  the  Council  might,  enter  into  competition 
with  it.     A  formal  petition  has  been  lodged  against  the  Bill. 

Australia. — The  financial  report  on  the  year's  working 

to  .Tune  30fch,  1916,  of  the  West  Australian  Government  tramways 
shows  receipts  amounting  to  £118,934;  working  expenses  to 
684,780  ;  and  a  balance  of  ^^4.154,  representing  6'07  on  the 
capital  invested.  After  deducting  interest.  £24,927,  there  remains 
a  net  profit  of  £9,227.  The  receipts  show  an  increase  of  £4,913 
over  the  previous  year  ;  the  passengers  carried  were  11,243,138,  an 
increase  of  443,078  ;  the  amount  debited  for  working  expenses 
includes  the  3  per  cent,  contribution  to  local  bodies.   £3,513,  and 

619 i  on  account,  of  belated  repairs   for  the  purpose  of  bringing 

the  track  and  plant  up  to  standard  condition.  The  work  in  con- 
nection with  the  erection  and  equipment  of  the  new  power  house 
is  nearly  completed  ;  the  buildings  have  been  finished  and  all  the 
machinery  erected,  and  the  completion  is  now  dependent  on  the 
installation  of  the  switchgear  by  the  British  Westinghouse  Co., 
which  has  been  delayed  by  the  war. — Commonwealth  Engineer. 

Continental.— Spain. — A  company  has  just  been  formed 

in  Madrid,  with  the  title  La  Compania  del  Metropolitano  de 
Alfonso  XIII.  to  construct  an  underground  electric  railway  in  the 
Spanish  capital. 

Doncaster. — The    Electricity  and  Tramway  Committee 

reported  that  the  capital  expenditure  necessary  at  the  termination 
of  the  war  would  amount  to  619,050,  £10,000  being  for  doubling 
the  Balby  track  ami  £2,000  for  ear-shed  extensions. 

Dublin.— Alderman  Byrne,  M.P..  continues  to  impress  on 

the  Government  that  the  Dublin  and  Lncan  Electric  Railway 
should  be  taken  under  control,  urging  that,  even  on  the  assump- 
tion that  the  line  is  a  "  tramway,"  other  tramways  have  been  taken 
over,  and  that,  in  the  event  of  the  closing  down  of  the  service,  not 
alone  would  Government  contracts  be  disturbed,  and  the  tillage 
scheme  outside  the  city  handicapped,  but  residents  along  the 
important  Liffey  Valley  route  would  be  cut  off  from  "readv 
communication  with  the  city. 

Exeter.— Accident.— On   March   7th.  a   ear,  which  had 

got  out  of  control,  ran  down  Fore  Street  Hill,  came  into  collision 
with  a  van.  and  on  reaching  the  points  at  the  bottom  of  the  hill, 
overturned,  one  person  being  killed  and  several  injured. 

Halifax. — The  tramway  service  to  Queensbury  was  sus- 
pended at  6  o'clock  in  the  evening  on  Thursday  last  week,  owin"  to 
the-  wintry  conditions. 

llford.— The  Tramway  Committee  has  abolished  half- 
penny fares  and  revised  the  table  of  fares  and  stages.  The 
Barking  U.D.C.  is  to  be  asked  for  a  renewal  of  the  lease  of  the 
track  on  the  same  terms  and  conditions  as  now  existing. 

Little  Hulton. — A  deputation  of  the  Council  is  to  urge 
on  the  South  Lancashire  Tramways  Co.  the  need  for  a  better  service 
locally. 

Middlesbrough.— Tramway  Purchase.— The  General 
Purposes  Committee,  after  special  consideration,  has  reported  in 
favour  of  the  purchase  by  the  Corporation  of  the  local  tramway 
system,  provided  a  satisfactory  agreement  can  be  arrived  at. 


Plymouth. — Price  Increase. — The  Electricity  Com- 
mittee reported  that  an  agreement  had  been  arrived  at  with  the 
Tramway  Committee  for  a  flat  rate  charge  of  l'ofid.  per  unit  for 
electricity  supplied  to  the  tramway  undertaking  in  lieu  of  the  pre- 
sent charges  ;  the  new  rate  represents  a  slight  increase  to  cover  the 
increased  cost  of  production. 

Pontypridd. — Year's  Working. — The  returns   for   the 

year  ended  Mareh  last  of  the  Council's  tramway  undertaking 
show  that  5,453,421  passengers  were  carried,  and  417.449  car-miles 
run.  The  total  revenue  amounted  to  £2H.l  18.  or  rather  less  than 
in  1915  :  and  after  meeting  working  and  financial  charges,  a  deficit 
of  £2,095  resulted,  as  against  a  deficit  of  £2,271  in  the  previous 
year. 

Salford. — The   Tramways    Committee    has    decided    t<> 

accept  the  offer  of  the  boys,  about  50  in  number,  of  the  Manchester 
Grammar  School,  to  serve  as  trolley  boys  on  the  cars  on  Friday 
evenings  and  all  day  on  Saturdays  and  Sundays. 

Spen  Valley. — Eire. — On  the  evening  of  the  same  day 

that  a  car-shed  at  Castleford  was  destroyed  by  fire,  as  reported  in 
the  Electrical  Review  last  week,  a  fire  occurred  at  the  shed 
belonging  to  the  same  company,  at  Frost  Hill,  in  the  Spen  Valley. 
in  the  course  of  which  two  cars  were  partly  demolished  and  the 
shed  roof  destroyed. 

Torquay. — The   T.C.    has   accepted   an   offer   from    the 

Tramway  I 'o.  to  pay  6150  instead  of  an  increase  of  10  per  cent,  in 
price  in  respect  of  electricity  supplied  from  Michaelmas  to  December 
31st,  1916. 

U.S.A. —  Railway     Electrification    Projects. — The 

Electric  Railway  Journal  mentions  that  there  have  been  numerous 
rumours  recently  of  projected  electrifications  of  steam  railways  in 
the  States.  The  most  notable  refers  to  the  Lehigh  Valley  Railway, 
which  has  under  consideration  the  electric  operation  of  the  heavier 
part  of  its  coal  tonnage  ;  the  total  route  of  115  double-track  miles, 
including  the  Wilkes-Barre  cut-off  and  sidings,  if  electrified  will 
involve  an  expenditure  of.  roughly,  S20.000.000,  and  it  is  stated 
t  hat  a  large  return  on  the  investment  should  be  possible.  It  is 
stated  that  the  engineer's  report  on  the  project  will  be  available 
within  a  few  months. 

It  is  also  rumoured  that  the  Chicago  stean^  railway  terminals  are 
to  be  electrified  as  a  sequel  to  the  recently-announced  plan  of 
electric  operation  of  the  Illinois  Central  Railway's  terminal 
service. 

Legislation  has  been  introduced  to  provide  an  hourly  electric 
service  on  a  10-mile  branch  of  the  Boston  and  Maine  Railway 
between  Dover  and  Portsmouth. 

It  is  also  rumoured  that  the  Baltimore  tunnel  electrification 
scheme  of  the  Pennsylvania  Railway  has  been  revived  ;  this  is  not 
credited,  though  the  possibility  of  electrifying  the  main  line  of 
the  Pennsylvania  Co.  between  Baltimore  and  Washington  has  been 
under  consideration  for  several  years  back. 

The  intention  of  the  Erie  Railway  to  install  electric  operation 
on  the  Jersey  City-North  Newark  section  has  been  talked  about  for 
several  years  ;  the  preponderance  of  local  passenger  traffic  is  in 
favour  of  electrification,  but  our  contemporary  doubts  whether  it  is 
sufficiently  heavy  to  justify  the  expenditure. 

Wigan. — Tower   Wagon. — The  Tramways    Committee 

proposes  to  purchase  a  new  tower  wagon. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Cable  Breakdown. — The  Danish  cables  between  New- 
castle and  Copenhagen'  broke  down  last  week. 

Guernsey. — The  Report  of  the  Guernsey  States  Telephone 

Department  for  191(3  shows  that  the  revenue  was  £7,565,  and  the 
expenditure  £7,169.  leaving  a  net  profit  of  £396.  Allocations 
were  made  to  the  sinking  fund  of  £393,  to  the  special  sinking  fund 
of  £379,  and  to  depreciation  of  £1,529.  There  were,  in  all.  L'.2:-!.r. 
subscribers'  and  other  lines,  and  the  total  mileage  of  lines  was 
1,555  overhead  and  1.060  underground.  During  the  year  1,436,153 
local  and  3.492  trunk  calls  were  handled,  and  9,789  telegrams  ami 
letters  were  telephoned  to  the  Post  Office. 

Mexico. — The  U.S.  Government  has  been  semi-offieially 
advised  that  Mexico  City  is  in  direct  communication  with  Germany 
by  wireless.     An  investigation  has  been  ordered. 

Storm  Damage. — Telephonic  and  telegraphic  communi- 
cation between  Bradford  and  Halifax  was  interfered  with  last 
week,  many  miles  of  wires  being  damaged  in  the  hilly  country 
about  Queensbury  by  the  effect  of  a  gale  of  wind,  and  also  by  the 
breaking  of  wires  by  the  weight  of  ice. 

The  fierce  weather  played  havoc  also  with  the  telegraph  and 
telephone  wires  just  beyond  the  Summit,  Manchester  Road, 
Burnley.  The  main  wires  between  Burnley  and  Manchester  go 
over  this  exposed  height,  and  the  poles  and  wires  meet  the  full 
force  of  the  wind.  Many  of  the  pole6  were  blown  down  and  the 
wires  badly  broken.     The  wires  were  found  coated  with  ice. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare. —  U.D.O.     Electricity    Department.     Batterj 

of  accumulators  complete.     See  "Official  Notices"  to-day. 

Australia. — Adelaide. — March  28th.  P.M.G.'s  Depart- 
ment. Telephones,  telephone  parts,  line  and  battery  material,  Sic. 
Schedules  444  to  453.     See  "Official  Notices"  February  2nd. 

Bolton. — -March  19th.  Tramways  Committee.  Twelve 
months'  supply  of  overhead  materials,  carbons,  insulating  mate- 
rials. &c.     Mr.  J.  Barnard,  General  Manager. 

Bristol. — March  22nd.  Six  or  twelve  months'  supply  of 
unwashed  small  coal  (with  alternatives  for  washed  pea  coa]  I  for 
the  electricity  works.  Mr.  H.  Faraday  Proctor.  Chief  Engineer 
ami  Manager,  The  Exchange..  Corn  Street. 

Burnley. — March  19m.  Electrical  goods,  for  the  Board 
of  Guardians.     Mr.  .1.  S.  Horn.  Clerk. 

Canada. — March  isth.   Toronto  Electric  Commissioners; 

Synchronous  condensers,  5.000,  7,500  or  10,000  K.v.A.  capacity. 
See  "  Official  Notices"  February  9th. 

Dundee. — March  28th.  Corporation.  Twelve  months' 
supply  of  electrical  stores.  &c.     Specifications  from  the  Electricity 

Department.  Dudhope  Crescent  Road. 

Glasgow. — April  5th.     Corporation.     Turbo-alternators 

(15,000  KW.),  transformers,  and  condensing  plant  for  the  new 
generating  station  at  Dalmarnock.  Particulars  from  Mr.  W.  W. 
Lackie.  Chief  Engineer  and  Manager,  75,  Waterloo  Street,  Glasgow. 

Liverpool. — March  19th.     Electrical   supplies   for  three 

months,  for  Toxteth  Park  B.  of  G.  Mr.  R.  A.  James.  Clerk. 
15,  High  Park  Street. 

London. — St.  Pancras. — April   12th.     !'>.<'.     Arc  lamp 

carbons.     See  "Official  Notices"  March  Oth. 

Londonderry. — March  17th.    Corporation.     Engine-room 

stores,  carbons,  electricity  meters,  cables,  &c.,  for  the  Electricity 
Department.     Town  Clerk. 

■     Rhondda. — March  L'lst.   U.D.C.   Twelve  months'  supply 

uf  house-service  meters.     See  "  Official  Notices"  March  2nd. 

Salford. — March  19th.     Electricity  Department.     5,000 

tons  of  washed  slack  coal  during  the  next  six  months.  Borough 
Electrical  Engineer. 

Spain. — The  municipal  authorities  of  Caceres  have  just 

invited  tenders  for  the  concession  for  the  electric  lighting  of  tin 
town  during  a  period  of  15  years.  Tenders  have  also  been  lately 
invited  by  the  municipal  authorities  of  the  town  of  Carabanchal 
(Province  of  Madrid)  for  the  lighting  concession  during  an 
unnamed  period. 

Warrington. —  April    11th.     Electricity   and   Tramways 

Committee.  One  3,000-KW.  turbo-alternator  and  surface  condensing 
plant.     See  "Official  Notices"  to-day. 


CLOSED. 

Bexley. — TT.D.C.    Sub-station  for  power  plant  installal  ion 

at  East  Wickham  :  D.  Rowell  &  Co..  Westminster,  KlOi   10s. 

Bradford.  —  Corporation.     National  Rail  and  Tramway 

Appliances '  Co..    Ltd.,     100   tons    of   cast-iron    brake    blocks     for 
the  year. 

St.  Helens.  —  Electricity  Committee.     Amended  tender 

of  Messrs.  Babcock  &  Wilcox  for  two  new  boilers. 


FORTHCOMING     EVENTS. 


Institution  of  Mechanical  Engineers— Friday,  March  16th.  At  6  p.m. 
the  Institution  of  Civil  Engineers,  Great  George  Street.  S.W.  Paper: 
"Heat  Treatment  of  Large  Forgings,"  hy  Sir  Wni.  Beardmore,  Bart.  ; 
"  Heat  Treatment  of  Steei  Forgings,"  by  Mr.  H.  Hashdown. 


Association  of  Mining  Electrical  Engineers.— Saturday,  March  17th.    At 
4.30  p.m.     At  the  Royal  Technical   College,  Glasgow.     Paper  on  "  Main- 
i  of  Underground  Plant,"  by  Mr.  M.  Baird,  iun. 


Institution   of   Post   Office    Electrical    Engineers   'London   Centre 

Monday,  March  19th.  At  6  p.m.  At  the  Institution  of  Electrical  Engineers. 
Paper  on  "  The  Provision  of  a  Telephone  Exchange,"  by  Mr.  G.  F. 
Greenham. 

Institution  of  Civil  Engineers.— Tuesdav,  March  20th.  At  5.30  p.m.  At 
Great  George  Strtet,  S.W.  Paper  on  "The  New  Electric  Power  House  at 
Birchills,  Walsall,"  by  Mr.  E.  M.  Lacey. 

Liverpool  Engineering  Society.— Wednesday,  March  21st.  At  7.30  p.m.  At 
the  Royal  Institution,  Colquitt  Street.  Joint  meeting  with  the  Manchester 
Section  of  the  Institution  of  Electrical  Engineers.  Paper  on  "  Equipment 
of  King  George  Dock.  Hull,"  by  Mr.  L.  Leighton. 

Institute  of  Meta's.  -Wednesday,  March  21st,  and  Thursday,  March  22nd. 
At  3t5,  Victoria  Street.    Spring  meeting. 


Institution  of   Electrical  Engineers.  -Thursday,   March  22nd.    At  «  p.m. 

At  Victoria  Embankment.  W.C,    Paper  on  "  Machine  Switching  Telephone 

Gear,"  by  Mr.  F.  R.  McBertv. 

(Scottish    Local    Section  i.  -Tuesday,    March  20th.     At  7  p.m.     At 

Princes  Street  station  Hotel.  Edinburgh.    Paper  on  "Voltage  Regulation 

of  Rotary  Converters,"  by  Mr.  G.  A.  Juhlin. 

(Manchester  Local  Sectionl.— Wednesday,  March  21st.    At  7.30  p.m. 

Joint    meeting   with    the    Liverpool    Engineering    Society  at    the    Royal 

Institution.  Colquitt  Street.    Paper  on  "  Equipment  of  King  Georgf  Dock, 

Hull,"  by  Mr.  C.  Leighton. 

(Yorkshire  Local  Section).-  Wednesday,  March  21st.    At  7  p.m.    M 

the    Philosiiphiral    Hall,    Leeds.     Paper  on   "The  Voltage   Regulation  o( 

Rotary  Converters,"  by  Mr.  G.  A.  Juhlin. 
Royal   Institution  of  Great  Britain.  -Thursday,   March  22nd.      At  :t  p.m. 

At  Albemarle  Street.  Piccadilly,  W.     Lecture  on    "Modern   Improvements 

in  Telegraphy  and  Telephony;  Telegraphy"  (Lecture  D,  by  Prof.  J.  A. 

Fleming,  P.ft.S, 
Greenock    Electrical    Society.— Thursday,   March  22nd.    At  7.45  p.m.     \i 

22,  West  Stewart  Street.     Paper  on  "Electric  Welding,"  by  Mr.  D.   ingUS. 
Saturday,  March  24th.     Visit  to  Gateside  Colliery,  Cambnslang, 


NOTES. 

Electrically-tempered    Tools.— A   recent   issue    of    the 

Blectrical  World  contains  some  interesting  data  regarding  the 
cost  of  tempering  steel  tools  electrically  in  an  American  automobile 
manufacturing  plant.  The  furnace  was  operated  9o"5  hour-  on 
1!)  days,  or  5'1S  hours  per  day;  in  that  time,  1,978  high-speed 
steel  tools,  consisting  of  circular  cutters,  reamers, 'reamer  blades, 
key  way  cutters,  taps,  circular  form  tools,  thread  chasers,  profile 
cutters,  pointing-  tools,  hollow  mills.  &c.  were  treated,  at  a  cost  of 
S2ii'ii.  with  energy  at  3  cents  per  KW.-hour. 

Adding  the  cost  of  renewing-  the  carbon  heating  elements.  $4*48, 
the  total  cost  for  the  period  becomes  $31'11,  or  I "57  cents  per  tool. 

During  five  runs,  352  lb.  weight  of  tools  were  treated,  at  a  cost 
of  2'33  cents  per  lb.  These  tools  are  treated  in  a  Hoskins  F.I  I.-20J 
furnace,  with  internal  dimensions  of  HA  in.  X  ."i  in.  x  11  in.  and 
maximum  rating  of  IS  kw.  :  with  temperatures  of  2,100°  to 
2.300°  F.,  the  average  demand  is  9  to  10  KW.  The  accurate 
control  of  temperature  and  furnace  atmosphere  is  ■  a  great 
advantage,  because  the  better  the  tool  the  greater  the  efficiency 
of  the  machine.  Improper  temperature  treatment  may  result  in  a 
difference  of  from  30  to  70  per  cent,  in  the  life  of  the  tool. 

Volunteer  Notes. — First  London  Engineer  Volun- 
teers.— Headquarters  :  Balderton  Street.  Oxford  Street,  W. 

Saturday,  March  17(it.— The  Parade  for  Route  March  will  be  2.45,  Golder's 
Green  Station. 

Manday,  March  19th.— Technical  for  Platoon  No.  '.I.  at  Regency  Stn-.-t.  squad 
and  Platoon  Drill,  Platoon  No.  10.     Signalling  Class.     Recruits'  Drill,  6.*)— 8. 

Wedneiday.  March  21.«.— Instructional  Class,  SIS.  Platoon  Drill,  Platoon 
No.  1 

Thursday,  March  22nd.— Platoon  Drill,  Platoon  No.  7.  Amhulance  Class  by 
M.O.,  6.'30. 

Friday,  March  23r<t.—  Technical  for  Platoon  No.  10,  Regeirey  street.  SQuad 
and  Platoon  Drill,  No.  9.    Signalling  Class.     Recruits'  Drill,  6.30— 8.30. 

Saturday,  March  24(ii.— N.C.O.'s  Instruction  Class.  Captain  Castell. 
Bridging. 

Sunday,  March  25th.— Special  work  at  Bombing  School.  Parade  Clapham 
Junction  Station  (City  i  S.L.  Tube  Ry.l,  9.45  a.m. 

Easter  Training  will  be  at  Esher.    Names  can  still  be  sent  in. 

(By  order),  MacLeod  Yearsley,  Captain  and  Adiulant. 

The  Metric  System. — We  are  informed  by  the  Decimal 
Association  that  a  Weights  and  Measures  Bill,  drafted  by  the 
Associated  Chambers  of  Commerce,  is  now  being  circulated 
throughout  the  country  for  consideration  and  criticism. 

Although  nothing  of  the  kind  has  happened  in  any  "metric 
country,  some  British  manufacturers  fear  that  the  compulsory 
adoption  of  the  metric  system  in  this  country  would  neeessarily 
involve  the  immediate  scrapping  of  all  their  existing  machinery. 
patterns,  tools,  and  other  workshop  standards.  It  should  then 
fore  be  known  that  to  overcome  this  difficulty  the  following  clause 
has  been  inserted  in  the  Bill : — 

4  («)  "  Provided  that  nothing  in  this  Act  shall  affect  the  manu- 
facture or  use  of  any  machinery,  tool,  pattern,  sieve,  template,  or 
other  article  made  by  measures  other  than  metric  measures." 

The  passing  of  an  Act  on  the  basis  of  the  proposed  Bill  would 
thus  mean  that,  while  we  should  all  be  required  to  buy  and  -ell  in 
metric  quantities,  we  should  be  at  liberty  to  continue  the  use  of 
our  existing  weights  and  measures  for  manufacturing  purposes 
until  such  time  as  we  ourselves  chose  to  amend  them. 

The  Coventry  Chamber  of  Commerce,  at  a  special  meeting  held 
for  the  purpose  of  considering  the  draft  Bills  of  the  Association 
of  Chambers  of  Commerce  for  the  introduction  of  decimal  coinage 
and  metric  weights  and  measures,  has  passed  a  resolution 
approving  of  the  Coinage  Bill,  and  also  of  the  Weight-  and 
Measures  Bill,  with  the  proviso  in  the  latter  case  that  the  time  of 
change  be  extended  to  three  years  from  the  passing  of  the  Act. 

Late  Legal. — H.  S.  Barrett  /■.  Thk  Enfield  Electric 

CABLE  MaNDFACTI  RING  CO.,  Ltd.  Before  Mr.  Justice  Ridley, 
on  Tuesday.  Mr.  H.  S.  Barrett,  an  architect,  -.night  to  recover 
from  the  defendant  company  6116  10s.,  fees  for  professional  work- 
done  for  the  defendants,  the  main  portion  of  the  fees  being  in 
connection  with  the  preparation  of  plans  for  a  new  factory  si 
Brimsdown  for  the  defendant  company.  The  defence  was  that  a 
verbal  agreement  was  made  between  the  plaintiff  and  Lord  Grimston. 
acting  on  behalf  of  the  defendants,  by  which  the  plaintiff  was  to 
prepare  the  plans  at  his  own  risk.  If  the  work  was  afterwards 
carried  out  plaintiff  was  to  be  paid  for  his  services,  and  if  not  (as 
did  happen")  he  was  to  receive  nothing.  In  the  result,  the  defen- 
dants agreed  to  submit  to  judgment  for  £105,  to  include  £10  10s, 
paid  into  Court,  with  cost-  on  the  High  Court  scale.  Ji 
was  entered  accordingly. 
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Commercial  Electric  Vehicle  Investments  in  the  U.S.A. 

—  From  figures  supplied  by  Mr.  W.  T.  Kennedy  to  the  Electric 
Vehicle  Section  of  the  X.E.L.A.,  it  appears  that  the  estimated  value 
of  commercial  electric  vehicle  equipments  in  use  (presumably in  the 
States)  is  roughly  36  million  dollar  (or  over  £7,000,000).  '  Brewers 
and  department  stores  each  figure  at  some  6  million  dollars,  public 
service  companies  at  4  million  dollars,  express  companies  at  3£  million 
dollars,  and  manufacturers'  and  merchants'  industrial  trucks  at  2f 
million  dollars. 

Charging  Stations  for   Electric  Vehicles.— In  our  last 

issue  we  referred  to  the  official  list  of  stations  at  which  the 
batteries  of  electric  vehicles  can  be  charged,  which  has  been  pre- 
pared by  the  Electric  Vehicle  Committee,  and  embraces  about  180 
names  of  places.  The  list  in  itself  is  of  importance,  as  marking  the 
growth  of  opinion  favourable  to  the  use  of  such  vehicles  :  but  its 
significance  can  be  far  better  appreciated  limn  the  small  map  which 
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we  publish  herewith,  and  which  indicates  at  a  glance  the  situation 
of  these  charging  stations  with  regard  to  each  other — which  is 
obviously  of  more  importance  to  the  user  than  mere  numbers,  if 
the  full  advantages  of  the  electric  vehicle  are  to  be  realised. 

The  London  County  Council  area  can  now  boast  of  some  two 
dozen  public  charging  stations,  sprinkled  well  over  the  area,  and 
we  would  suggest  that  the  metropolitan  users  would  better  appre- 
ciate their  possibilities  if  they  were  shown  diagramniatically  on  a 
map.  which  could  be  published  with  the  list  of  charging  stations. 

The  Metric  System  in  the  U.S.A. — During  die  sixty-ninth 

meeting  of  the  American  Association  for  the  Advancement  of  Science 
in  New  York,  during  Christmas  week,  1916,  a  conference  was  held, 
designated  the  "  Metric  Conference."  at  which  were  present  repre- 
sentatives of  national  business  organisations,  the  United  States 
Department  of  Commerce,  and  men  prominent  in  engineering  and 
educational  work.  The  object  of  this  conference  was  to  discuss 
the  Pan-American  use  of  the  metric  system.  Its  outcome  w-as  the 
formation  of  a  permanent  organisation  to  be  known  as  the 
American  Metric  Association,  to  further  the  adoption  of  the 
international  metre,  gramme,  and  litre,  which  have  been  legalised  in 
the  United  States  since  1866. 

The  Association  maintains  an  office  at  156,  Fifth  Avenue.  Xew 
York,  and  is  especially  desirous  of  receiving  catalogues  of  manu- 
facturers who  use  the  metric  system  for  domestic  or  export 
purposes. 

War  and    Industry.— In  an   address  delivered   to   the 

members  of  the  Delphian  Coterie,  at  the  Cannon  Street  Hotel, 
London,  on  the  7th  inst.,  Mr.  Samuel  Turner,  of  Eochdale,  joint 
author  with  Dr.  Gray  of  the  work  "  Eclipse  or  Empire."  made  certain 
references  to  the  effect  of  the  war  upon  various  departments  of 
British  industry.  The  war  had  undoubtedly  given  us  a  great 
creative  impulse,  which  had  for  result  that  during  the  war  period 
this  country  had.   he   believed,   invented   more,   developed  more, 


and  achieved  more  by  way  of  industrial  and  scientific  organisation 
and  reconstruction  than  in  the  previous  20  years.  Thus  they  saw  the 
logical  position  which  research  and  experimentation  might  occupy. 
As  regards  methods  in  other  countries,  they  saw  that  Germany  had 
forty  chemists  to  our  one  :  the  United  States  had  a  like  pre- 
ponderance of  mechanical  experimenters  :  Columbia  University  had 
a  new  laboratory  in  prospect  to  cost  £125,000,  with  an  endowment 

of   £500, .  the  Bureau  of  Standards  employed  400  men.  75  per 

cent,  scientists,  and  spent  £120.000  a  year.  The  Bell  Telephone  Co. 
had  300  experts  whose  sole  job  was  to  improve  the  telephone  :  the 
Western  Electric  Co.  had  1.000  men  in  the  laboratory,  and  the 
results  of  these  two  particular  phases  of  activity  were  that 
America  controlled  the  telephone  business  of  the  world,  in  so  far 
as  she  supplied  three-fifths  of  the  apparatus,  and  everyone  who 
knew  America  realised  that  she  had  a  telephone  service,  and  we  had 
not.  Our  service  was  really  a  joke  in  comparison  with  that  of 
America,  and  he  doubted  whether  there  were  in  this  country  a 
score  of  men  who  were  solely  engaged  in  trying  to  improve  the 
telephone  service.  But  the  two  companies  named  had  1,300  men 
doing  nothing  else,  consequently  the  technique  of  the  industry  had 
passed  to  America.  The  Pennsylvania  Railroad  had  360  men  in 
their  laboratory,  and  spent  £100,000  a  year.  The  General  Electric 
Co.  spent  a  like  amount,  and  had  200  men  in  laboratory  work. 
The  Westinghouse  Co.  spent  £70,000,  the  Eastman  Kodak 
and  the  Goodrich  Tyre  Co.  £20.000  annually.  And  why  all  this  .' 
Simply  because  these  people  believed  in  the  evolutionary  and 
dynamic  nature  of  industry,  and  had  not  been  content  to  wait  for 
things  to  happen.  They  had  planned  and  worked  for  the  future, 
just  as  steadily  as  they  did  for  present-day  requirements.  People 
asked  him  what  about  the  cost  of  this  kind  of  thing.  Well,  the 
experience  was  that  the  cost  did  not  really  enter  into  the  calcula- 
tions, because  these  laboratories  were  found  to  pay  for  themselves. 
That  was  not  theory,  but  actual  practice.  The  evidence  was  over- 
whelming in  demonstration  of  the  necessity  of  adopting  scientific 
methods  in  industry  in  this  country.  Industries  must  also  be  so 
organised  that  they  would  bring  greater  leisure  and  prosperity  for 
the  workers.  The  evidence  on  all  hands  was  conclusive  that  the 
country  which  adopted  scientific  methods  and  efficiency,  and  went 
in  for  high  production  and  high  wages,  was  a  better  place  for  the 
worker  to  live  in  than  a  country  which  was  industrially  inefficient. 

Employers  and  National  Service. — A  deputation,  repre- 
senting the  Federation  of  British  Industry,  the  British  Manu- 
facturers' Association,  the  Association  of  Centrolled  Establishments, 
and  the  Employers'  Association  waited  upon  Dr.  Addison  and  Mr. 
Neville  Chamberlain,  at  the  House  of  Commons,  on  Wednesday. 
These  bodies,  it  is  estimated,  represent  three-quarters  of  the  manu- 
facturing firms  in  the  country.  The  classification  of  the  non- 
essential trades,  and  orders  relating  thereto,  were  the  principal 
subjects  under  consideration.  Mr.  George  Terrell.  M.P..  who 
introduced  the  deputation,  said  that  they  represented  between 
8,000  and  9,000  manufacturing  firms,  employing  many  millions  of 
workpeople,  and  he  urged  that  if  employers  were  taken  into  the 
confidence  of  the  Government,  they  would  probably  be  able  to 
meet  the  requirements  of  the  country  with  a  minimum  of  inter- 
ference with  output.  Dr.  Addison  intimated  that  a  Consultative 
Committee,  with  members  nominated  by  the  employers  of  labour, 
would  be  set  up. — Times. 

Radium  and  Food  for  Cattle. — Writing  to  the  Financial 

Times,  Mr.  Barton  Scammell.  M.S.C.I.,  President  of  the  Society  for 
Radiumising  the  Soil,  says  : — In  the  words  of  the  Prime  Minister. 
"  we  have  a  larger  stock  of  cattle  than  I  think  we  ever  had  before 
in  this  country."  and  therefore  any  addition  to  our  supplies  of  food 
for  cattle  is  of  national  importance.  This  addition  can  be  provided 
by  the  new  discovery  of  science  that  the  solutions  of  radio-active 
matters  will  convert  cellulose  (sawdust,  A:c.)  into  an  assimilable 
starch-like  material,  of  which  as  much  as  50  per  cent,  in  finely- 
powdered  form  can  be  mixed  with  the  ordinary  foodstuffs,  the  cost 
working  out  at  under  £  3  per  ton.  and  forming  a  fattening  and 
nourishing  food  for  pigs,  cattle,  and  poultry.  The  typical  cellulose 
is  represented  by  the  formula  CeHioOs,  identical  with  that  of  starch, 
with  which  it  has  many  chemical  analogies. 

The  Engineers'  Club. — The  membership  of  the  Eng 

Club.  Manchester,  is  now  753.  After  allowing  for  resignations, 
deaths.  &c.  the  net  increase  for  the  year  is  70.  The  Club  has  elected 
Alderman  T.  Smethurst  (.the  Lord  Mayor  of  Manchester)  to  be  its 
first  honorary  member,  in  recognition  of  his  services  to  the 
engineering  industry.  The  Club  Roll  of  Honour  bears  the  names 
of  73  members  and  six  of  the  staff  of  the  Club.  Mr.  E.  L.  Hill 
resigned  the  honorary  secretaryship  early  in  January.  1917, 
owing  to  his  now  residing  in  London  :  Mr.  H.  T.  Wilkinson 
has  been  appointed  to  succeed  him.  The  balance  sheet  shows 
the  funds  of  the  Club  at  £2.257.  less  "deficit  on  trading  account 
from  1613  to  1916  inclusive.  £  108."  And  yet  we  had  a  dim  recollec- 
tion of  this  Club  being  formed  since  we  were  born. 

Use  Solid  Wire  in  Place  of   Small  Stranded  Cable  — 

The  Council  of  the  Incorporated  Municipal  Electrical 
Association  having  considered  the  letter  of  the  Cable  Makers' 
Association  to  which  we  referred  in  our  issue  of  March  2nd.  has 
passed  the  resolution  given  below,  and  recommended  the  members 
of  the  I.M.E.A.  to  agree  to  it  :— 

"That  in  view  of  the  demand  by  the  Government  for  small 
stranded  wires  being  so  great,  the  restrictions  as  to  the  use  of 
single-strand  conductors  of  18  s.w.G..  16  s.w.G..  and  14  s.w.G. 
should  be  temporarily  suspended  during  the  war.  and  that  the  use 
of  such  for  installation  wiring  in  place  of  3/22  and  7/25  s.w.G., 
3/20  and  7/23  s.w.G..  and  7/22  and  7/21$  s.w.G.  respectively  be 
accepted." 
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Night  Ploughing  by  Electric  Light. — According  to  local 

papers,  the  Government  is  sending  out  electric  lighting  sets  in  con- 
nection with  night  ploughing  operations  in  Yorkshire,  where  it  is 
intended  to  use  from  100  to  150  motor-ploughs  and  tractors. 

Institution  and  Lecture  Notes.— Institution  of  Elec- 
trical Engineers.— Prior  to  the  meeting  of  the  Institution  on 
Thursday,  last  week,  the  president  (Mr.  C.  P.  Sparks)  announced 
the  probability  of  H.M.  Office  of  Works  taking  over  the  Institution 
building,  in  which  case  arrangements  would  be  made  to  hold  the 
meetings  elsewhere. 

Association  of  Draughtsmen.— The  Association  of  Engineering 
and  Shipbuilding  Draughtsmen  (London  Branch")  held  its  first 
general  meeting  on  Saturday  last,  when  officers  and  Council  repre- 
sentative of  the  various  firms  in  the  district  were  elected  to  carry 
on  the  work  of  the  Association  within  the  London  area.  There 
were  present  about  150  members  out  of  nearly  350  members,  com- 
posing  the  London  Branch,  and  this  membership  is  increasing 
week  by  week.  Discussion  on  the  future  business  of  the  Associa- 
tion ensued,  and  Mr.  L.  Blair,  the  general  secretary  of  Glasgow, 
gave  a  short  account  of  the  work  of  the  Association  during  the 
past  year.  The  total  membership  of  this  Association  is  now  over 
5.o0u.  enrolled  from  all  branches  of  engineering  and  shipbuilding 
in  Great  Britain  and  Ireland.  The  address  of  the  honorary  secre- 
tary of  the  London  Branch  is  38,  CrasterRoad,  Brixton  Hill,  S.W.2. 

Birmingham  Electrical  Club.— There  was  a  large  attendance  at 
the  seventh  annual  dinner  of  the  club,  which  was  held  under  the 
chairmanship  of  Mr.  A.  B.  Mudie  (president).  An  excellent  concert 
was  given. 

Nottingham  Society  of  Engineers.— On  Wednesday  evening,  Mr. 
David  Rushworth  gave  a  lecture  (with  100  special  slides)  on  "The 
Fuel  Economiser. " 

Royal  Dubin  Society. — A  lecture  was  delivered  recently  by  Prof. 
J.  A.  McClelland,  F.R.S..  on  "Radiations." 

Engineers'  Wages. — It  is  stated  by  Mr.  J.  T.  Brownlee 

that  the  recent  wages  award  in  the  engineering  trades  will  affect 
1,000,000  persons,  and  cost  £  12.000.ooo  as  an  annual  increase  in  the 
wages  bill. —  Westminster  Gazette. 

Appointments  Vacant. — Working  foreman,  also  shift 
engineer  (40s.),  for  the  Guildford  Electricity  Supply  Co.  ;  mains 
superintendent  and  shift  engineer  for  the  Xeath  R.D.C.  electricity 
works.     See  our  advertisement  pages  to-day. 

Fatality. — Johannesburg. — An  electrician  employed  at 
the  Victoria  Falls  power  station  at  Vereeniging,  whilst  engaged  in 
dusting  portions  of  a  switchboard  with  a  feather  duster,  made  con- 
tact with  an  80.000-volt  conductor  :  he  was  shockingly  burned  and 
succumbed  to  his  injuries. 

Nitric  Acid  in  Sweden. — A  new  company,  with  large 
capital,  has  been  formed  for  the  manufacture  of  nitric  acid  and 
other  chemical  products  in  Sweden,  according  to  the  Chemical 
Trade  Journal.  It  has  entered  upon  a  contract  with  the  Royal 
Waterfalls  Board  for  a  supply  of  electrical  energy,  and  the  works 
will  be  erected  on  the  area  reserved  for  industrial  installations  at 
Trollhattan.  The  annual  capacity  will  be  some  7,000  tons  of 
concentrated  nitric  acid,  with  nitrates  as  an  auxiliary  product. 
The  new  company  will  use  the  Birkeland-Eyde  method,  for  which 
rights  have  been  secured  for  Sweden.  The  work  is  being  pushed 
ahead  with  all  speed  to  be  ready  this  year-. — Metallurgical  and 
( 'hemieal  Engineering. 


REVIEWS. 


Gioupes  Electrogenes  en.  regime  trouble.  By  L.  Barbillion. 
Paris  :  Gauthier-Villars  et  Cie.  Price  11  fr. 
This  work  chiefly  consists  of  a  series  of  lectures  delivered 
h  .•  Prof.  Barbillion  at  the  University  of  Grenoble  during  the 
session  1912-13.  The  book  was  ready  for  publication  in  June, 
1914,  but  owing  to  the  war,  and  to  the  fact  that  the  author 
was  called  up  during  the  first  days,  its  appearance  has  been 
delayed.  It  deals  with  the  functioning  of  what  he  calls 
"  groupes  electrogenes,"  that  is,  with  combinations  of  at  least 
two  machines,  one  of  which  is  a  generator  of  electricity  and 
another  a  motor  of  any  kind  driving  it.  The  question  of  the 
regulation  and  governing  of  such  groups  is  gone  into  very 
thoroughly  from  the  theoretical  point  of  view,  mathematical 
and  graphical  methods  being  both  employed.  Large  numbers 
of  diagrams  are  incorporated  in  the  text. 


Principles  of  Electrical  Design.  By  Alfred  Still,  Professor 
•of  Electrical  Engineering,  Purdue  University.  London  : 
Hill -Publishing  Co.     Price  13s.   6d.  net. 

In  the  preface  the  author  emphasises  the  fact  thai  the  book 
is  intended  for  the  use  of  students  rather  than  for  the  use 
of  designers  working  under  commercial  conditions,  With 
this  end  in  view,  greater  stress  is  laid  on  the  principles 
underlying  design  and  on  the  methods  to  be  used  to  achieve 
certain  results  than  on  short  methods,  based  largely  on  per- 
sonal experience,  used  by  many  commercial  designers. 

In  an  introductory  chapter  the  author  points  out  to  would- 
be  designers  the  importance  of  an  accurate  knowledge  of 
theory  and  of  acquiring  the  spirit  of  initiative  and  research  : 
the  necessity  of  attaining  power  of  expression,  both  verbally 
and  by  diagrams,  and  the  acquisition  of  what  is  termed 
engineering  judgment  are  also  rightly  insisted  on. 


No  attempt  is  made  in  the  book  to  deal  with  the  whole 
field  of  electrical  design.  The  ground  covered  includes 
electromagnets,  direct-current  dynamos  and  motors,  and 
alternators;  another  volume,  dealing  chiefly  with  induction 
motors  and   converting  plant,  would   be  valuable. 

In  perusing  the  book,  the  outstanding  feature,  to  which 
the  attention  of  the  reader  is  repeatedly  drawn,  is  the  mi 
porta  nee  the  writer  attaches  to  the  study  of  the  actual  flux 
distribution  (particularly  in  the,  gap)  under  working  condi- 
tions. He  points  out  that  while  shorter  and  easier  methods 
may  give  results  sufficiently  accurate  for  the  designer  when 
dealing  with  standard  or  normal  machines,  the  flux-distribu- 
tion method  is  the  only  safe  way  of  dealing  with  new  designs 
or  with  machines  working  under  abnormal  conditions.  This 
idea  of  flux  distribution  is  used  very  clearly  in  connection 
with  the  calculation  of  the.  additional  ampere-turns  required 
on  the  field  of  a  direct-current  generator  when  load  is  in- 
creased. Put  very  briefly,  the  method  in  such  a  case  consists 
of  first  determining  the  flux  distribution  when  the  machine 
is  generating  the  necessary  pressure  on  no  load.  The  resultant 
distribution  of  ampere-turns  on  the  gap  is  then  found  under 
full-load  conditions,  and  the  consequent  flux  deduced.  The 
total  flux  produced  is,  of  course,  lower  than  on  no  load,  and 
gives  a  lower  generated  pressure.  Finally,  the  flux  on  load 
is  increased  in  the  necessary  proportion  (not  forgetting  to 
allow  for  resistance  drop  in  the  armature,  &c.)  to  "ive  the 
required  terminal  pressure  on  load,  and  the  increase  in  field 
ampere-turns  above  those  necessary  for  the  no-load  condition 
is  then  readily  ascertained. 

A  similar  procedure  is  recommended  in  the  case  of  alter- 
nator regulation,  though  a  vector  method  for  attaining  the 
same  end  is  also  considered  at  length. 

The  chapter  dealing  with  commutation  in  direct-current 
machines  is  also  written  on  lines  which  differ  from  those 
usually  followed,  and  affords  much  food  for  thought.  Ques 
tions  of  heating,  ventilation,  energv  losses;  and  efficiency  are 
dealt  with  on  normal  lines  in  an  adequate  manner. 

The  arrangement  of  armature  windings,  both  for  direct 
and  alternating-current  machines,  is  always  a  source  of  diffi- 
culty with  students,  and  it  would  seem  that  the  space  devoted 
to  the  subject  might  be  increased  in  subsequent  editions 
with  advantage.  A  considerable  number  of  tables  of  con- 
stants, derived  from  modern,  commercial  experience,  are. 
inserted  in  the  book,  and  these  will  be  especially  useful  to 
students  who  are  unable  to  find  such  data  in  their  personal 
experience. 

Such  criticisms  of  the  book  as  can  be  made  relate  merely 
to  minor  points,  and  in  this  connection  it  is  to  be  noted  that 
the  writer,  when  dealing  with  magnetic  circuits,  uses  the  gauss 
as  the  name  of  the  unit  of  strength  of  magnetic  field;  it  is 
perhaps  largely  a  matter  of  opinion,  but  it  seems  better  to 
use  the  line  per  sq.  cm.  as  the  name  of  the  unit  of  field 
strength,  reserving  the  gauss  as  the  name  of  the  unit  of 
magnetising  force. 

The  diagrams  are  clearly  drawn  and  adequately  serve  their 
purpose;  the  only  suggestion  that  can  be  made  is  that  in  all 
vector  diagrams  the  direction  of  rotation  of  the  vectors 
should  be  specifically  indicated   by  a  curved  arrow. 

The  book  is  thoroughly  worth  the  attention  of  all  men 
engaged  in  the  design  of  heavy  electrical  machinerv  and  of 
all  teachers  of  electrical  engineering.  Students  in  technical 
universities  will  also  profit  considerably  by  a  perusal  of  the 
book  in  the  later  part  of  their  course. 


Practical  Safety  Methods  and  Devices.  By  G.  Alvin  Cowee. 
London  ;  Routledge  &  Sons,  Ltd.     Price  12s.  6d.  net. 

It  has  been  rightly  said  that  even  with  the  most  highly 
trained  workers  and  under  the  best  conditions  there  is  always 
present  the  human  liability  to  err.  A  moment's  inattention. 
a  sort  of  mental  air  pocket,  so  to  speak,  and  a  mistake  is 
made  which  may  have  the  most  tragic  consequences.  Especi- 
ally is  this  tin-  case  at  the  present  time,  when  a  large  amount 
of  ill-trained  and  even  unskilled  labour  is  working  undei  eojn- 
tions  which  are  far  from  approaching  the  ideal  with  material 
which  may  contain  in  itself  all  the  elements  necessary  for  a 
great  and  terrible  disaster.  Occidents,  wherever  and  when- 
ever thev  occui-.  are  almost  invariably  due  to  some  slip  on 
the  part  of  someone,  more  often  than  not  the  victim,  which 
not  only  need  not  have  been  made,  but  which  he  had  been  de- 
liberately avoiding  making  until  the  avoidance  had  become  a 
habit,  a  second  nature  as  it  were,  and  so  had  given  rise  to 
the  momentary  relaxation  of  the  watchfulness  necessary  for 
safety. 

At  the  moment  it  is  Utopian  to  hope  for  the  avoidance  of 
accidents  altogether,  so  that  all  we  can  do  that  is  likely  to 
be  of  practical  value  is  to  consider  how  they  can  be  reduced 
to  a  minimum.  There  is  not  the  slightest  doubt  as  to  the 
avoidabilitv  of  the  great  majority  of  accidents;  that  being  so. 
what  we  have  to  find  out  are  the  best  precautions  that  can 
be  taken  against  their  occurrence.  Here,  again,  is  the  human 
element  to  be  considered.  No  mechanical  protection  to  any 
form  of  machinerv  can  be.  regarded  as  efficient  unless  the 
worker  understands  exactly  why  it  is  necessary  and  recog- 
nises its  true  value.  In  connection  with  this,  cases  will  at 
once  come  to  mind  where  ssfetv  devices  have  been  either 
ignored  or  in  sornc, cases  put  deliberately  out  of  action  by  the 
very  people  they  were  designed  to  protect. 
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lie  would  he  a  bold  man  who  would  say  that  he  considered 
the  limit  had  been  reached  in  regard  to  safety  or  protective 
devices;  many  experimentalists  are  still  engaged  in  thinking 
out  schemes  and  designing  safeguards  which  shall  still  further 
promote  the  immunity  of  the  worker  from  accident.  The 
tendency  is  lor  inure  and  more  attention  to  be  paid  towards 
ensuring  the  safety  of  the  worker;  in  fact,  it  may  U  said 
that  the  modern  motto  is  "Safety  first."  It  has  been  calcu- 
lated  that  in  the  United  States  some  35,000  lives  and  some 
6100.000,000  are  lust  every  year  in  preventible  accidents  in 
factories  and  workshops.  It  has  been  recognised  in  that 
country  that  the  most  important  Factor  in  the  elimination  of 
avoidable  accidents  is  the  education  of  the  employes,  and  it 
has  been  stated  thai  the  United  States  Steel  Corporation,  by 
giving  proper  attention  to  the  human  element  as  well  as  bj 
adopting  the  best  safetj  devices,  have  during  the  past  five 
years  brought  down  their  accident  rate  by  forty  per  cent. 

Mr  George  Uvin  (owe.  in  his  work  "Practical  Safety 
Methods  and  Devices,"  gives  an  excellent  description  of  the 
"Safety  First  "  movement  in  that  country,  which  is  carried 
out.  so  far  as  the  education  of  the  -workers  is  concerned,  by 
what  are  called  Safety  Committees.  Although  safety  methods 
have  been  .systematically  studied  for  a  number  of  years  on 
the  Continent,  the  fallacy  has  largely  prevailed  in  America 
that  all  work  accidents  were  necessarily  incidental  to  industry 
and  that  casualties  were  more  or  less  inevitable.  Compara- 
tive few  employers  and  safety  engineers,  together  with  the 
accident  indemnity  companies,  says  Mr.  Cowee,  have  clearly 
demonstrated  that  this  assumption  is  incorrect;  furthermore, 
that  it  is  possible,  practicable;  profitable  and  eminently 
humane  to  prevent  this  large  proportion  of  industrial  acci- 
dents. 

Many  of  the  huge  industrial  corporations  in  the  States 
utilise  the  kinematograph  to  illustrate  the  dangers  which  the 
employes  should  avoid.  A  number  of  others  pin  their  faith 
to  pamphlets  which  are  replete  with  photographs  and  draw- 
ings. Some  award  :i  "Safety  first  "  button  to  the  men  who 
have  passed  an  examination,  chiefly  if  not  wholly  oral,  in  the 
tides  which  have  been  adopted  by  the  company.  It  may  be 
doubted  whether  this  would  commend  itself  to  the  British 
mind,  but  still  it  is  only  one  of  many  suggestions  and  prac- 
tices, and  the  author  appears  to  pin  his  faith  to  the  adoption 
of  safety  committees.  These  consist  of  several  workmen  in 
each  department,  and  periodical  meetings  are  held  for  the 
discussion  of  accident  prevention.  A  safety  inspector  is  ap- 
pointed for  each  section  by  the  workmen  concerned,  and  it 
is  his  duty  to  caution  everyone  whom  he  may  notice  adopting 
unsafe  methods,  and  to  report  upon  every  unsafe  place  ami 
every  insufficiently  guarded  machine.  The  Dodge  Manufac- 
turing Co.,  it  has  heen  mentioned,  uses  an  accident  prevention 
score  board,  on  which  the  employes  are  divided  into  sections, 
and  the  accidents  in  these  are  duly  registered.  A  premium 
is  given  to  the  sections  which  come  out  best  at  the  end  of 
each  year.  This  strikes  one  as  being  a  scheme  which  mighi 
be  adopted  with  advantage  by  the  larger  British  manufactur- 
ing concerns.  The  T  nited  States  Steel  Corporation  are  said 
to  find  that  the  saving  in  casualty  expense  over  expenditure 
lor  safety  during  the  hist  three  years  has  been  over  35  per 
cent.,  while,  on  the  workers'  side,  must  be  estimated  the 
amount  saved  in  wages. 

The  Look  is  intended  to  provide  lor  employers,  superinten- 
dents, underwriters,  and  engineers  generally  a  convenient 
summary  of  standard  safety  methods  and  devices  as  deve- 
loped and  perfected  by  those  who  have  specialised  in  that 
direction,  ft  is  the  result  of  careful  observations  made  in 
hundreds  of  mills  and  manufacturing  establishments,  and 
reflects  the  experiences  of  hundreds  of  practical  men.  Amongst, 
the  subjects  dealt  with  are  safety  devices  and  appliances  for 
electric  supply  work,  electric  traction,  and  electric  power 
Steam  railways,  mechanical  engineering  works,  machine  tools 
and  grinding,  and  wood-working  machinery  are  all  dealt 
with  from  the  safety-first  standpoint,  and  in  addition  there 
are  valuable  chapters  on  welfare  work,  sanitation,  fire  drills, 
first-aid,  and  other  subjects  likely  to  be  of  interest  and  value 
The  book  can  be  confidently  recom-nended,  and  will  be  of 
value  to  all  w  ho  studv    its  pages. 


Applied  Electricity  fox  Practical  Mm.  By  Arthur  J.  Row- 
land     London  :   Hill  Publishing  Co.     Price  8s.  4d. 

"The  book  is  offered  to  the  public  in  the  hope  that  it 
may  till  a  need  in  connection  with  the  study  of  applied  elec- 
tricity in  trade  and  industrial  schools,  and  that  the  explana- 
tions may  be  helpful  to  electrical  workers  everywhere."  It 
is  seldom  that  a  book  which  sets  out  to  "  fill  a  need"  so 
adequately  fulfils  its  purpose,  but  a  careful  perusal  of  Mr. 
Rowland's  book  leaves  little  doubt  that  it  will  appeal  to  a 
very  large  public,  and  that  whoever  buys  the  book  will  at 
least  be  satisfied^  that  it  does  all  that  it  professes  to  do. 

The  writing  of  a  text-book  for  practical  men  on  any  subject, 
involves  considerable  difficulties,  but  the  breadth  of  the  sub- 
ject, nnd  the  absolute  necessity  for  some  form  of  mathe- 
matical treatment  in  some  parts  of  applied  electricity  render 
the  preparation  of  a  text-book  such  as  the  one  under  review 
a  task  beset  with  obstacles  of  an  unusual  character.  There 
is  always  the  possibility  of  slipping  into  the  superficial  method 
of  treatment  in  order  to  cover  the  whole  gamut  of  things 
electrical,  From  the  elementary  phenomena  of  frictional  elee- 
tricity  to  wireless  telegraphy  and  X-rays.     And,  on  the  other 


hand,  there  is  the  temptation  to  deal  too  much  with  prin- 
ciples and  leave  no  room  for  the  application  of  principles  to 
practice.  Mr.  Rowdand  has  fortunately  succeeded  in  avoiding 
both  of  these  extremes,  and  has  written  a  well-balanced, 
common-sense  book  which  is  neither  superficial  nor  too 
theoretical. 

In  the  first  chapter  he  deals  with  the  fundamental  prin- 
ciples of  current  electricity,  and  gives  some  practical  ideas 
of  the  magnitude  of  currents  used  for  various  purposes,  such 
as  glow-lamp  lighting,  electric  train  propulsion,  &c.  He  then 
passes  on  to  discuss  electromotive  force  and  Ohm's  law,  illus- 
trating every  principle  by  reference  to  modern  electric  prac- 
tice. This,  together  with  a  concise  chapter  on  the  phenomena 
of  magnetism,  leads  immediately  to  a  study  of  the  D.C. 
dynamo.  Mr.  Rowland  has  succeeded  in  two  chapters  in 
giving  a  remarkably  full  account  of  the  principles,  construc- 
tion, and  working  of  the  modern  dynamo.  Social  attention 
has  heen  given  to  the  winding  of  armatures,  and  it  is 
evident  from  the  examples  given  at  the  end  of  the  chapter 
that  the  author  has  aimed  at  no  superficial  knowledge. 

A  short  chapter  is  given  up  to  electric  heating,  and  this 
is  followed  by  a  long  one  on  systems  of  power  distribution, 
including  switchboards  and  switchboard  instruments.  The 
latter  chapter  is  an  excellent  one.  and  the  illustrations  are 
also  excellent.  D.c.  motors  are  then  studied,  and,  after  a 
further  chapter  entitled  "  More  Principles."  alternating  cur- 
rents are  dealt  with  very  completely  in  half  a  dozen  chapters. 
Transformers,  alternators,  polyphase  circuits,  and  A.C.  motors 
are  treated  in  turn,  and  here,  again,  the  jierusal  of  the  text 
and  reference  to  the  examples  which  follow  each  section 
indicate  a  thoroughness  of  treatment  unusual  in  a  text-book 
which  has  so  plausible  an  excuse  for  superficiality — that  it  is 
written   for  practical  men. 

The  three  remaining  chapters  do  not  fall  short  of  the  pro- 
mise of  the  early  part  of  the  book.  The  sections  on  storage 
batteries  ami  electric  lights  are  well  planned  essays  on  large 
subjects,  designed  to  give  a  maximum  of  accurate  and  up-to- 
date  information  in  a  short  compass;  and  the  final  chapter 
on  wires  and  wiring  is  equally  satisfactory,  except  that  its 
usefulness  to  English" readers  is  impaired  by  the  use  of  the 
"circular  mil"  in    stating   sectional  areas  of  wires. 

As  we  have  already  indicated,  the  author  has  succeeded  in 
producing  a  hr>ok  on  applied  electricity  of  undoubted  useful- 
ness, and  we  heartily  recommend  it  p'f  p  text-lv  ik  for  trad" 
and  technical  classes  in  electrical  engineering,  and  as  a  useful 
handbook  for  all  classes  of  electrical  workers. — P.  H.  S.  K. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramiraij  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.— Mr.  J.  Watkin, 

accountant  to  the  Urban  Electric  Supply  Co.  at  their  Gran 
tham  Works,  on  leaving  for  another  appointment,  has  been 
presented  by  the  staff  with  a  fountain  pen  and  walking-stick. 

Mr.  G.  E.  E.  Williamson,  second  charge  engineer  at  the 
Ilford  electricity,  undertakinc.  has  resigned.  Mr.  A.  Glazier, 
third  charge  engineer,  has  been  promoted  to  the  vacancy  at 
i  L50   per  annum. 

Mr.  S\lt.  electrical  engineer  to  Torquay  Corporation,  has 
been  promoted  to  the  rank  of  full  lieutenant  in  the  Army 

The  Halifax  T.C.  has  resolved  to  increase  the  salary  of  the 
tramway  traffic  manager  from  £400  to  £425,  and  that  of  the 
tramway  engineer  from  £300  to  £325  per  annum,  but  has 
referred  back  to  the  Electricity  Committee,  for  consideration 
along  with  the  estimates  for  next  year,  a  proposed  advance 
to  the  electrical  engineer  from  £700  to   £800. 

The  West  Hartlepool  T.C.  has  decided  to  grant  a  sum  of 
£105  to  Mr.  J.  W.  Spark,  acting  general  manager  of  the 
tramways,  for  his  services  during  the  past  is  months  m  the 
absence  of  the  manager,  Mr.  C.  Burgess,  on  military  service. 

The  directors  of  the  Clyde  Valley  Electric  Power  Co.  have 
appointed  Mr.  Arch.  Page,  Glasgow,  to  be  assistant  general 
manager  of  the  company.  Mr.  Page  has  been  in  the  em- 
ployment of  the  Glasgow  T.C.  electricity  department  for  the 
past  18  years,  having  acted  for  1'2  years  as  deputy  chief  engi- 
neer and  manager.  At  the  last  meeting  of  the  Scottish  Local 
Section  of  the  I.E.E.,  Mr.  Page  was  nominated  as  chairman 
of  the  Section  for  next  session.  For  several  winters  he  was 
president  of  the  Students'  Association  of  the  Section. 

The  General  Purposes  Committee  of  the  Cape  Town  Cor- 
poration has  recommended  that  Mr.  G.  H.  Swixgler  be  ap- 
pointed acting  electrical  engineer  in  the  place  of  Mr.  J.  W. 
S.  Clunas.  who  recently  resigned.  The  appointment  is  for 
a  period  of  six  months  at  a  salary  of  £750  per  annum.  Mr.  ■ 
Swingler  has  recently  been  acting  as  assistant  electrical  engi- 
neer to  the  Corporation,  and  previously  was  electrical  engi- 
neer to  the  Municipalitv  of  Murzenberg,  now  amalgamated 
with  the  Cape  Town  Municipality.  In  connection  with  Mr. 
Clunas's  resignation,  presentations  were  made  to  him  of  a 
gold  watch  by  the  office  staff,  of  two  silver  entree  dishes  bv 
the.  running  and  maintenance  staff,  and  of  a  combined  cigar- 
ette  and    sovereign   case  by   the   coloured   workmen. 
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General. — Mr.  E.  B.  Dunwoody,  A.M.I.C.E.,  secretary  to 
the  Association  of  Chambers  of  Commerce,  has  been  appointed 
Secretary  of  the  Board  of  Trade  Canals  Committee.  His 
address  will  be  7,  Princes  Street.  Westminster,  SAY.  1. 

Mr.  E.  G.  Peill,  director  of  the  Bromley  (Kent)  Electric 
Light  &  Power  Co.,  Ltd.,  has  been  elected  an  alderman  of 
the  Town  Council. 

A  new  board  of  four  commissioners  has  been  appointed  by 
the  New  Smith  Wales  Government  for  the  control  and  man- 
agement of  the  railways,  as  follows  : — Mr.  J.  Eraser,  chiel 
commissioner;  Mr.  E.  Milne,  deputy-chief  commissioner ;  Mr. 
J.  H.  Cann  and  Mr.  H.  Fox,  commissioners. — Commonwealth 
Engineer. 

•  in  Wednesday  last  week,  the  Manchester  City  Council 
agreed  to  the  proposal  to  increase  the  salary  of  Prof.  Miles 
Walker,  Professor  of  Electrical  Engineering  at  the  Man- 
chester School  of  Technology,  to  £1,200  per  annum  bv  three 
equal  instalments  of  £200  on  April  1st,  1917,  1918,  and  1919. 
Sir  Thomas  Shann  spoke  of  the  ability  of  Prof.  Miles  Walker, 
and  said  he  had  been  offered  £1,800  a  year  to  take  control  of 
an  electrical  engineering  concern  working  entirely  in  the 
national  interests. 

Sir  HOME  GORDON,  the  Controller  of  the  Stall'  of  the 
National  Service  Department,  is  a  director  of  the  Electric 
Supply  Corporation.  Ltd.  Major  G.  C.  Hamilton,  M.P.,  who 
is  Director  of  Enrolment  to  the  Department,  was  a  joint 
managing  director  of  Messrs.  Drake  &  Gorham,  Ltd.,  until 
he  took  up  military  duties  in  1915. 

Mr.  H.  W.  Albrow  announces  that  his  position  as  manager 
with  the  Electrical  Co.,  Ltd.,  has  come  to  an  end  owing  to 
the  winding  up  of  the  business  by  order  of  the  Board  of 
Trade.  An  advertisement  regarding  his  movements  appears 
on  another  page. 

On  February  loth,  a  banquet  was  held  in  the  States  to 
celebrate  Mr.  T.  A.  Edison's  70th  birthway.  The.  American 
Electrical  Review  quotes  the  following  message  .sent  by  Pre- 
sident  Wilson  :— 

I  wish  with  all  mv  heart  that  I  might  be  present  to  take  part  in  cele- 
brating Mr.  Edison's  70th  birthday.  It  would  be  a  real  pleasure  to  be  able 
to  say  in  public  with  what  deep  and  genuine  admiration  I  have  followed  his 
remarkable  career  of  achievement.  I  was  an  undergraduate  at  the  university 
when  his  first  inventions  captured  the  imagination  of  the  world,  and  ever 
since  then  I  have  retained  the  sense  of  magic  which  what  he  did  then  created 
in  my  mind.  He  seems  always  to  have  been  in  the  special  confidence  of 
Nature  herself.  His  career  already  has  made  an  indelible  impression  on  the 
history  of  applied  science,  and  I  hope  that  he  has  many  years  yet  before  him 
in    which    to  make  his    record    still   more    remarkable. 

Roll  of  Honour. — Sergeant  Green,  who  was  on  the  staff  of 
the  Isle  of  Thanet  Electric  Traction  &  Lighting  Co.,  Ltd.,  had 
fallen  in   action  at  Kut. 

Lieutenant-Colonel  A.  B.  Laytmn.  A.M.I.E.E.,  of  the  South 
Lancashire  Regiment,  for  14  years  electrical  engineer  to 
Messrs.  Joseph  Crosfield  &  Sons,  Ltd.,  of  Warrington,  has 
been  mentioned  in  dispatches. 

Private  John  Giblin,  K.O.  Royal  Lancaster  Regiment, 
killed  in  action,  was  employed  by  the  British  Westinghouse 
Co.,  at   Trafford    Park. 

Acting  Staff-Sergeant  J.  W.  Clayton,  formerly  a  motorman 
on  the  Burnley  Corporation  tramways,  has  been  awarded  the 
Meritorious  Service  Medal. 

The  many  friends  of  Mr.  Percy  Rosling  (W.  T.  Henley's 
Co.)  will  desire  to  join  with  us  in  expressing  sympathy  with 
him  in  the  loss  of  his  elder  son — Alan  Percy  Rosling,  Second 
Lieutenant,  Worcestershire  Regiment — who  was  killed  in 
action  on  March   1th. 

Charles  Henry  Harper,  R.E.,  who  has  died  at  the  Front 
at  the  age  of  41,  served  hi<  apprenticeship  with  the  Telephone 
Co.  in  Dundee.  He  afterwards  went  to  Manchester,  and 
subsequently  to  Madras,  where  he  held  an  appointment  for 
seven  years  with  the  Oriental  Electric  Co.  Returning  to 
this  country,  he  entered  the  telephone  service  in  Glasgow. 
where  he  was  employed  up  to  the  outbreak  of  war. 

Intimation  has  been  received  of  the  death  from  wounds,  on 
March  6th,  of  Captain  Nohman  C.  Lowson,  M.C.,  R.E..  the 
only  son  of  Mr.  James  Lowson.  senior  partner  of  the  firm 
of  Messrs.  W.  C.  Martin  &  Co.,  electrical  engineers,  Glasgow. 
Captain  Lowson  was  a  member  ol  the  O.T.C.  at  Glasgow 
\cadaniy,  and  afterwards  at  the  University,  where  he 
graduated  B.Se.  in  engineering.  While  studying,  he  served 
for  short  periods  with  the  Glasgow  T.C.  electricity  depart-' 
ment,  with  Messrs.  DrysdaJe  A"  Co-.,  Joker,  and  the  Albion 
Motor  Car  Co.  He  was  subsequently  a  year  with  the  British 
Electric  Plant  Co.,  Alloa,  leaving  that  firm  before  the  out- 
break of  war  for  training  with  the  Special  Reserve  of  <  Iffieers, 
and. at  the  outbreak  of  hostilities  he  was  in  command  of  the 
7th  Divisional  Signalling  Company,  Chatham.  Captain  Low- 
son  was  mentioned  in  dispatches  for  services  at  Nenve 
Chapelle  and  at  Loos,  and   was  awarded   the   Military  Crose. 

The  Times  records  the  death  in  Leeds,  on  March  6th.  of 
Colonel  F.  W.  Tannett- Walker,  R.E..  who  had  been  for  12 
months  in  command  of  a  battalion  of  Royal  Engineers  in 
France.  He  was  a  member  of  the  Institution  of  Civil  Engi- 
neers, and  for  many  years  a  director  of  Tannett  Walker  and 
Co.,  engineers,  Leeds. 

Obituary. — Mr.  E.  Kay.— The  death   is  announced  of   Mr. 

Edward   Kay.  electrical   engineer,   of  Bury   ( Lanes. 1.   aged   :V2 
years. 

Mr.  S.  OhARLESWORTH. — The  sudden  death  has  occurred  of 
Mr.  Sheard  Charlesworth,  electrical  engineer,  of  Oldham. 
Mr.  Charlesworth.  who  was  in  his  57th  year,  was  until  1894 
partner    in    the  firm   of    Messrs    Charlesworth,   Hall   &    Co., 


electrical   engineers,  and   on  the  partnership 

he  went  into  business  for  himself  in  Clegg  Street. 

Mb.  H.  L.  Elwabd.— The  death  has  occurred  of  Mr.  Henry 
L.  Elward,    A.M.I.E.E.,    one  of  the.  oldest   members   in   Ire- 
land of  the  Institution*  of  Electrical  Engineers,  who  ; 
for  a  quarter  of  a    century   connected  with   the   Dub 
electrical  department,  and  was  previously  a 
with  electrical  schemes  in  London,  Eastbourne,  and  Madrid 

Mr.  A.  E.  Whtte.— The  death  ha-  occurred,  at  the  age  ot 
61  years,  and  after  a  long  illness,  ol  Mr.  A.  E.  White, 
M  Cnst.C.E.,  who  was  for  28  years  citj  engineer  at  Hull.  He 
was  responsible  for  the  special  character  of  the  tramway 
track  construction,  which  saved  the  citj  a  great  deal  of 
money. 

Mr  D.  Huntley.— We  regret  to  learn  oi  the  death,  which 
occurred  on  6th  in.st.  from  pneumonia,  ol  Mr.  David  Huntley. 
A.M.I.E.E..  who  was  for  many  years  chief  engineer  and 
winks  manager  of  the  Dowsing  Radiant  Heat  Co.,  Ltd.  Mr. 
Huntley  commenced  his  electrical  career  at  the  age  of  17  as 
a  pupil  of  Mr.  H.  J.  Dowsing.  M.I.E.E..  in  bis  private 
practice,  and  remained  with  him  when  the  business  deve- 
loped into  the  Dowsing  Radiant  Heat  Co.,  Ltd.  He  repre- 
sented the  firm  in  the  Electrical  Section  of  the  B.E.A.M.A.. 
of  which  he  was  chairman.  He  was  a  man  ol  great  energj 
and  ability,  and  his  experience  and  knowledge  of  electric 
heating  was  very  considerable.  During  the  war  he  had  been 
carrying  out  special  Government  weak  in  connection  w-ith 
electric  heating  appliances  and  in  other  important  directions, 
and  his  loss  will  be  greatly  felt.  Mr.  Huntley  was  buried  in 
the  Ruislip  Parish  Churchyard  on  Saturday  last,  and  was 
followed  by  Mr.  H.  J.  Dowsing  and  Mr.  A.  C.  Newstead,  two 
directors  of  the  company,  and  a  number  of  his  fellow-  em- 
ployes. Mr.  Huntley  was  a  Freemason,  and  his  Lodge  was 
represented  at  the  funeral. 


NEW     COMPANIES     REGISTERED. 


Little     Wonder     Battery    Co.,     Ltd.     (146,385).— Private 

companv.  This  companv  was  registered  on  March  Hth,  with  a  capital  of 
£7.500  in  £1  shares  (3,100  10  per  cent.  cum.  pref.),  to  take  over  the  business 
of  manufacturers  of  electric  drv  cell  batteries  carried  on  bv  Albert  A.  Ball 
and  Co.,  Ltd.,  at  8/9,  Regnart  Buildings,  Euston  Street.  London.  The  sub- 
scribers leach  with  one  pref.  share)  are  :  A.  Richmond,  4.  Budge  Row,  E.C., 
manufacturer;  J.  Price.  71,  St.  George's  Road,  Leyton,  N.E.,  secretary.  The 
first  directors  are  to  be  appointed  bv  the  subscribers.  Registered  office:  4, 
Budge  Row.    E.C. 

Victoria  Chemical  Co.,  Ltd.  (146,393).— Private  com- 
panv. This  companv  was  registered  on  March  Mth.  with  i  capital  ol  til. aim 
in  10,000   ord.  shares   ..l   El   each,   and  30,000  ;    2s.  each,  to  take 

over  from  T.  Hadham  F.  H.  Rogers,  and  I".  B.  Dehn  Ihe  option  of  put- 
chasing  Irom  J.  A.  Kendall  his  patent.  No.  Lli.Klli  12.  foi  tli.-  treatment  of 
chlorides  of  (he  alkali  metals  lor  obtaining  useful  products  therefrom,  and 
the  option  of  purchasing  ..  patent  which  J.  A.  Kendall  holds  jointly  with  the 
exors.    of    the    late    Si       I  S     an    tor    improvements    in    the    manufacture   of 

metallic  sodium.  The  subscribers  (each  with  one  ord.  share!  are  :  Captain 
A  G.  Elliot,  R.F.A.,  15.  Victoria  Square,  S  W  ;  and  F.  B.  Dehn.  Broad 
Sanctuary  Chambers,  S.W.,  consulting  chemist.  The  first  directors  are  T. 
Needham,  F.  H.  Rogers,  F.  B.  Dehn.  and  A  G.  Elliot.  Solicitors:  I  H. 
Mote  &   Son,   11.  Gr.iv1,  Inn    Square,   W.C.      - 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 

Rubber  Bronze  &  Metal  Co..  Ltd. — Re-issue  on   February 

22nd    ol    £4.400   debentures,    pari  ..I   a  series  ol    which  parti 

Stephens.    Smith    &    Co..    Ltd.— Particulars  of  £] 
bentures  created    Februar)    12th,   1H17.   filed   pursuan 

Companies    (Consolidation)     let,    1908,    the    whole    amounl    being    no*     issued. 
Proper!)    charged:    The    company's     undertaking  present    and 

i  ailed    capital.      No   in  - 
full  i       Februar)    12th,    1917,    (n)  ol    firsl    mot  tg  igi     di  tx  n 

ring  £600 

3rd,    1903. 'securing    £800,  have   been  filed. 

County  of   Dorset  Electric   Supply  Co.,  Ltd.— Particulars 

ol    £2,500    second   debentures  created    Novembet    27th,    1916,    filed    pursuant    to 
Section    93   (3)  ol    the  Comp  Conso  Vet,    1908,    the  amounl   ol  the 

present    issu ng    £2.000.       Propert)    charged       Hie  company's    undertaking 

icrt)     present    and    future,    including    uncalled    capital,    if   any,    subject 
lo  first    di  £16,000      No  irus 

Brecknell.    Munro    &    Rogers,    Ltd.— Mortgage    on   lands, 

t i  s    5.-,        ,(    Bristol,  dated    March    1st,    1917,   lo   seeur.    ..II  moneys   due   ... 

Bank 

Allen.  West  &  Co.,  Ltd.  (108,870)  Capital,  £-30,000  in 
fi  shares  Return  dated  Januar)  11th,  1917  25,235  shares  taken  up: 
[25,2  id       Mortgag. 


CITY     NOTES. 


Lord  Geobor  Hamilton  presided  at  the 
Underground      annual    meeting.      He    said    that   the  total 
Llectric  Rail-      receipts  "I  the  five  companies  increased  by 
ways  Co.  ol       E557.885,   or   over    10   per   cent.     The  re- 
London,  Ltd.      venue  liabilities,  including  interest,  depre- 
ciation,     and      reserves,      increased      by 
£501,783,   Blightly  under   10    per  r-enl      Then    bad    <■■ 
accelerated  rate  of  increase  in  working  erpiTises,  and  there 
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was  every  indication  that  these  would  heroine  still  greater 
in  the  current  year.  The  maintenance  of  the  various  pro- 
perties, while  sufficient  for  safe  and  regular  operation,  had 
not  heen  up  to  the  usual  high  standard  owing  to  scarcity  of 
material  ami  labour.  The  companies  had.  therefore,  increased 
their  reserves  rather  than  their  dividends.  The  total  income 
of  this  company  showed  a  decrease  of  £27,380  for  the  year. 
Under  the  present  conditions  no  considerable  schemes  of  deve- 
lopment and  improvement  could  be  carried  out.  Arrange- 
ments had  now  been  completed  for  the  through  running  of 
the  Txindon  Electric  Railway  trains  over  the  L.  &  N.-W. 
line  to  Watford,  and  the.  service  would  he  commenced  on 
April  2nd,  The  greatest  obstacle  to  the  increased  prosperity 
i.l  the  operating  companies  was  the  increased  cost  of  every- 
thing that  they  required.  Coal  had  increased  in  price  to 
mi >re  than  double  the  pre-war  figure,  and  it  was  still  rising. 
Lot's  Road  power  station,  used  more  than  200,000  tons  a 
year,  and  the  increased  cost  already  amounted  to  £1  per  ton. 
The  District  Railway  recovered  its  extra  costs  under  the, 
arrangement  with  the  Government,  but  the  other  railways 
were  uncontrolled,  and  must  find  them  from  their  own  re- 
sources. The  petrol  situation  was  not  only  somewhat  pre- 
carious as  to  the  supply,  but  the  price  had  been  considerably 
iiit  teased  since  January  1st.  The  Government  Order  regard- 
ing advertising  posters  would  cause  a  loss  of  a  considerable 
part  .it  their  revenue  from  that  source,  which  was  not  far 
from  £100,000.  The  increased  costs  would  probably  compel 
them  to  consider  a  readjustment  in  rates  of  fares.  In  com- 
mon with  all  great  transport  enterprises,  thej  were  beginning 
to  feel  the  pinch  of  the  war,  but  the  foundations  of  the  busi- 
ness and  its  profits  were  sound,  and  the  satisfactory  way  in 
which  they  had  stood  the  strain  of  the  past  two  years  gave, 
confidence    for   the  future. 

Sir    Wm.    Crookes   presided,   on   March 

Netting  Hill       6th,  at  the  annual  meeting.     He  said  that 
Electric  Light=     the   receipts  increased    by    £868,    but    this 

ing  Co.,  Ltd.  increase,  was  more  than  nullified  by  the- 
heavy,  advance  in  cost  of  Coal  and  mate- 
rials. The  net  result  was  a  profit  of  £23,306,  against  £25.270 
for  1915.  A  further .  £3,000  had  been  put  to  depreciation. 
Ac.  ;  it  had  not  been  necessary  to  trench  upon  that  fund 
during  the  year.  The  total  amount  of  the  sinking  funds  fm' 
the  redemption  of  the  Wood  Lane  joint  debenture  stock  is 
now  £79,563,  The  efficiency  in  electrical  distribution  shows 
an  improvement  of  2  per  cent.  Units  sold  increased  from 
■2.4o6.49N  to  '2,438.393.  The  number  of  newr  consumers  and 
of  additional  lamps  connected  was  the  lowest  in  the  com- 
pany's history,  and  it  was  impossible  to  look  forward  to 
any  improvement  until  the  close  of  the  war.  The  Govern- 
ment had  recently  issued  a  regulation  that  no  new  meters 
must  be  purchased  except  for  consumers  who  required  cur- 
rent for  Government  work  and  for  renewals.  The  reduction 
in  the  dividend  on  the  ordinary  shares  from  5s.  to  3s.  was 
entirely  due  to  the  war,  but  it  was  only  temporary.  If  the 
price  of  coal.  &c,  were  kept  within  reasonable  limits  they 
might  be  able  to  show  a  better  result  this  vear.  The  in- 
crease of  10  per  cent,  in  the  charge  to  consumers  was  only 
in  force  three  mouths,  but  they  hoped  that  the  Kensington 
Borough  Council  would  consent  to  the  increase  continuing 
until  alter  the  war.  At  one  time  during  the  year  their  coal 
stock  fell  so  low  that  they  were  within  a  few  days  of  having 
to  shut  down,  but  on  strong  representation  in  the  proper 
quarter  they  managed  to  get  a  further  supplv.  At 
they  had  a  stock  sufficient  for  some  weeks.  Though  the  re- 
duced profit  reduced  also  the  bonus  due  under  the  co-part- 
nership scheme  to  considerably  less  than  in  former  years,  the 
employes  were  receiving  a  bonus  on  the  scale  of  the  previous 
distribution,  as  they  had  worked  so  loyally  and  well.  The 
chairman  hoped  that  the  blessing  of  Peace  would  be  restored 
before  the  next  annual  meeting.  He  anticipated  then  ths 
demand  would  be  so  great  that  they  would  soon  return  to 
their  usual  rate  of  dividend,  and   probably"  exceed  it. 

The    net   capital  expenditure  at   Deeem- 
Cityof  ber,   1916.  was   £2,032,020,  an   increase   of 

London  Elec.       £2.188.      The    profit    has  acain    been    pre- 

tric  Lighting  judiced  by  the  enforced  reduction  of  light- 
Co.,  Ltd.  ing.  bv  the  further  increased  cost  of  coal, 
and  all  other  items  of  production,  and  by 
the  effects  of  the  Suinmer  Time  Act.  The  total  revenue  was 
£332.936;  expenses  of  generation  and  distribution  £103,322; 
repairs  and  maintenance  £9.747;  street  lighting  expenses 
£3.217;  rent,  rates,  taxes,  management  expense-.  ,\ .  . 
£82.824.  Including  £18,024  brought  forward,  £151.849  is  the 
available  revenue.  Alter  deducting  loan  charges,  debenture 
stock  charges,  employes'  provident  fund,  and  putting  £40.000 
tithe  reserve,  £79,501  remains  for  dividend.  The  preference 
dividend  is  paid,  and  8  per  cent,  per  annum  on  the  ordinary 
shares  (as  in  the  previous  year).  £17. 13:2  is  to  be  carried 
forward.  The  gross  revenue  increased  by  £'21.117.  and  the 
mi.-  bv  £16,980  The  average  price  obtained  per  unit 
rose  from  2.27d.  to  '2. old.  The  number  of  customers  fell  by 
104  t.i  14,016.  but  the  connections  increased  by  1,170  kw. 
to  47,331  kw.  The  reduction  in  customers  is  due  to  war 
conditions,  which  have  caused  the  suspension  of  manv  busi- 
nesses, notablv  among  stockbrokers  and  foreign  banks  and 
firms.  The  units  generated  were  :«.75s.s72:  sold  28,982,456 
la  de,  i.-ase  of  496,623) :  metered  and  used  bv  the  com  pan  v 
]  966,187;  expended  in  distribution.  &c,  2.810.229.  The  mrxi- 
mum  supply  demanded  increased  from   17.424  kw.   to  19,198 


kw.  Power  and  heating  units  continued  to  show  a  steady 
increase;  power  took  12,321,795  units,  and  heating  3,165,613 
units  =  15,487,408,  equal  to  54.9  per  cent,  of  the  total  units 
sold  for  private  supply.  The  Marquess  of  Winchester,  a 
director,  is  still  serving  with  the  Army  in  France.  Leave  has 
been  granted  to  Mr.  A.  F.  Harrison,  the  secretary,  to  take 
up  a  Commission  in  the  Royal  Defence  Corps.  Nine  mem- 
bers of  the  staff  have  been  killed,  19  wounded  or  invalided, 
and  one  is  a  prisoner  of  war.  The  company  applied  for 
£37,400  Wat   Loan,    making  the  total   £50,000.' 

During  1916  the  connections  increased  by 
NewcastIe=upon=  24,360  H.r.  to  282,756  h.p.  The  profit  was 
Tyne  Electric  £224,266  i against  £204,419  last  year)",  plus 
Supply  Co.,  Ltd.  ±'5,191.  brought  forward,  less  ±60,568  in- 
terest on  debentures,  Ac.  The  preference 
dividend,  5  per  cent.,  absorbs  £45,617,  7  per  cent,  on  the 
ordinary  shares  requires  £55,837  (last  year  6  per  cent,  was 
paid),  there  is  put  to  depreciation  reserve  £30,000,  against 
£25,000,  and  to  general  reserve  £30,000,  against  £28,000, 
£7,435  being  carried  forward.  Out  of  the  £28,000  put  to 
reserve  last  year,  the  balance  of  the  cost  in  connection  with 
the  issue  of  first  and  second  mortgage  debenture  stocks. 
amounting  to  £13,798.  has  been  written  off,  and  £12,593  trans- 
ferred as  a  provision  for  possible  loss  on  realisation^ of  invest- 
ments. Plant,  mains.  &c-,  have  been  efficiently  maintained. 
£98,199  having  been  spent  thereon  out  of  revenue.  Exten- 
sions in  progress  at  Carville  and  Dunston  power  stations  and 
to  the  general  distribution  system  during  the  year  cost 
£63,882.  It  is  proposed  to  make  an  offer  to  acquire,  by  an 
exchange  of  shares,  the  shares  and  funded  preference  income 
stock  of  the  Cleveland  and  Durham  Electric  Power,  Ltd. 
The  scheme  is  to  be  submitted  at  the  annual  meeting  on 
March  23rd.  If  the  proposed  exchange  of  shares  is  carried 
through  it  will  involve  an  increase  of  this  company's  capital. 

Mr.  J.  B.  Braithwaite,  presiding  at  the 
County  of         annual  meeting  on  Monday,  said  that  the 
London  Elec=      receipts  from  sale  of  current  had  increased 
trie  Supply        by  nearly   £44,000,  and   although   the  cost 
Co.,  Ltd.  of  coal  had  gone  up  by  90  per  cent,  their 

coal  costs  during  the  year  only  increased 
I  -.  65  per  cent,  as  compared  with  1914.  Whereas  in  1914  the 
freight  from  the  Tyne  to  London  was  3s.  per  ton,  at  present 
it  was  ISs.  Coal  had  risen  from  £62,398  to  £87,475.  The 
total  expenses  advanced  from  £150,398  to  £186.171.  The  net 
result  was  that  £156,894  was  carried  to  net  revenue  account 
against  £159,639  last  year.  For  the  first  time  they  had  been 
able  to  debit  the  whole  of  the  repairs  against  revenue,  in- 
stead of  against  reserve  for  depreciation.  They  were  increas- 
ing the  appropriation  to  depreciation  from  £10,000  to  £45,000, 
and  intended  ultimately  to  raise  this  to  £50 .000,  which  was 
the  figure  he,  had  always  considered  the  one  to  reach  before 
paying  an  increased  dividend.  During  the  war  the  river- 
side stations,  which  in  the  ordinary  course  of  things  were 
far  more  economical  than  stations  dependent  upon  railway 
supplies,  were  now  more  expensive  owing  to  the  heavy  rise 
in  freights.  At  the  present  time  rail-borne  coal  was  cheaper 
than  sea-borne  coal.  Fortunately,  however,  the  company 
were  able  to  use  both,  and  by  means  of  the  interconnection 
between  City  Road  and  Wandsworth  they  were  able  to  utilise 
their  coal  supplies  at  either  end,  whichever  was  the  more 
economical  at  any  given  time.  After  the  war  freights  would 
no  doubt  come  down  with  a  run,  and  stations  with  water 
facilities  would  again  prove  their  greater  advantage.  Hav- 
ing regard  to  all  their  difficulties,  restricted  lighting,  the 
Summer  Time  Act,  &c,  the  result  shown  was  an  exceedingly- 
gratifying  one.  They  could  hardly  have  had  a  more  difficult 
year  than  1916  proved  to  be,  but  so  far  their  officers  had 
managed  to  bring  them  through  successfully.  The  arrange- 
ment entered  into  for  giving  a  bulk  supply  to  various  tram- 
ways and  lighting  undertakings  south  of  the  Thames,  at 
Sutton  and  elsewhere,  had  been  working  very  satisfactorily 
during  the  past  year,  over  one  and  a  half  million  units  hav- 
ing been  sold  for  this  purpose,  and  they  had  now  come  to  a 
similar  agreement  with  the  South  London  Electric  Supply 
Co.,  in  which  they  themselves  were  very  large  shareholders. 
They  hoped  that  that  further  interconnection  would  be 
made  by  the  end  of  the  present  year,  and  were  expecting  to 
sell  to  that  company  a  large  amount  of  current.  As  oppor- 
tunity offered  they  were  steadily  pursuing  the  policy  of  link- 
ing-up  and  concentrating  electric  supply  in  a  smaller  number 
of  big  stations  rather  than  in  a  large  number  of  small  sta- 
tions. With  regard  to  their  scheduled  site  at  Barking  for 
a  large  power  house,  that  was  now  carefnlly  protected  and 
secured  beyond  any  question,  so  that  whenever  the  time 
came  to  develop  there  the  site  was  waiting.  They  had  sub- 
scribed £50.000  to  the  5  per  cent.  War  Loan.  As  to  the  cur- 
rent year,  he  preferred  not  to  prophesy.  He  was  afraid  thev 
must  anticipate  the  war  continuing  throughout  this  year,  and 
this  would  probably  mean  that  the  high  price  of  coal  would 
continue,  with  probably  increased  difficulties  in  that  respect 
and  also  restrictions  in  various  other  directions.  The  Summer 
Time  Act  would  come  into  force  "srlier  this  year  than  it  did 
in  1916.  The  second  advance  of  10  per  cent.,  however,  iu 
the  price  of  current  which  came  into  effect  on  April  1st. 
1916.  would  help  their  receipts  in  the  first  quarter  of  the 
present  year;  he  did  not  want  t,>  predict  what  the  final 
result  would  be  for  the  year.  He  thought  the  company 
should  be  able  to  maintain  the  dividend,  with  the  possibility 
of  an   increased   appropriation  to  reserve  this  year: 
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At    the    annual    meeting,    held   at  Man- 
British  Engine     Chester,  Mr.  R.  Charles  Longridge  (chair- 
Boiler  and        man)  announced  that  the  results  of  opera- 
Electrical  tions   during  1916   were  most  satisfactory, 
Insurance         having     regard     to     business     conditions. 
Co.,  Ltd.          There  had   been   a  marked  growth  in  the 
number    of    firms    insuring     their    plant 
against  breakdown,  with  the  result  that  the  premium  income 
had  increased  from  £117,112  to    £126,851— their    largest    ad- 
vance in  any  single  year,  with  one  exception.    They  had  felt 
the  effects  of  a  noticeable  increase  in  the  cost  of  repairs,  and 
in  the  cost  of  travelling  expenses.    The  profit  earned  showed 
only  a.  small  reduction  from  the   previous  year.     There  had 
been    some    further    depreciation   of    the   company's   invest- 
ments, which  the  directors  had  decided  to  meet  by  writing 
off  the  sum  of  £7,553  out  of  profits,  and  after  making  provi- 
sion for  this  and  for  a  final  dividend,  the  total  funds  of  the 
company  stood    at  the  increased    figure  of  £179,777.     Their 
chief   engineer,    Mr.    Michael   Longridge,    had    been    elected 
President  of  the  Institution  of  Mechanical  Engineers. 

Cleveland  &  Durham  Electric  Power  Co.,  Ltd. — The  capi- 
tal expenditure  during  the  year  was  £4,819.  Gross  profits 
.were  £37,130.  as  compared  with  £31.157  in  1915.  The  profits 
shown  are  largely  due  to  the  fact  that  the  majority  of  con- 
sumers have  agreed  to  pay  a  temporary  advance  in  price  and 
to  new  contracts  at  higher  prices.  To  meet  increased  de- 
mands, the  whole  of  the  available  venerating  plant  has  been 
run  continuously.  Less  the  amount  required  for  debenture 
interest,  there  remains  a  net  profit  of  £16,925,  plus  £8,575 
brought  forward.  A  dividend  of  2  per  cent,  on  preference 
shares  absorbs  £6,674 ;  there  is  transferred  to  depreciation 
and  renewals  account  £8, (XX);  and  there  is  applied  in  reduc- 
tion of  expenses  of  issue  of  debentures  £1,000,  carrying  for- 
ward £9,825.  The,  connections  to  the  system  at  the  end  of 
the  year  aggregated  81,469  h.p.,  as  compared  with  75,840  at 
the  end  of  1915,  and  a  further  11,000  h.p.  has  been  arranged 
for.  Regarding  the  suggested  exchange  of  shares  with  the 
Newcastle  Supply  Co.,  the  directors  have  prepared  a  scheme. 
They  are  satisfied  that  the  development  of  the  area  cannot 
otherwise  be  adequately  proceeded  with. 

South  London  Electric  Supply  Corporation,  Ltd. — The 
gross  receipts  during  1916  were  £59,037,  and  the  expenses 
were  £30,649,  leaving  £28,388,  plus  £3,010  brought  forward. 
There  is  placed  to  depreciation  £7,000,  and  after  paying  deben- 
ture interest  and  6  per  cent,  preference  dividend,  the  balance 
is  £16,053,  out  of  which  5  per  cent,  is  paid  on  the  ordinary 
shares,  and  £3,053  is  carried  forward.  New  connections  were 
26,481  lamps  (927  kw.),  making  the  total  392,999  lamps 
(equivalent)  (13,754  kw.).  The  units  sold  were  6,698,357,  an 
increase  of  380,217.  Units  generated  8,372,740;  used  on  works 
378,490;  expended  in  distribution  1,295,893.  Annual  meeting  : 
March   20th. 

Bristol  Tramways  &  Carriage  Co.,  Ltd. — The  gross  re- 
ceipts for  1916  were  £555,907 ;  working  and  general  expenses 
and  renewals,  £450,447;  including  balance  brought  forward, 
net  revenue  £110,516.  After  paying  the  debenture  charges, 
preference  interest,  6  per  cent,  (less  income-tax)  on  the  ordi- 
nary shares,  and  putting  £30,000  to  reserve  fund  for  contin- 
gencies and  renewals,  £9,636  is  to  be  carried  forward.  The 
receipts  of  the  tramway  department  increased  by  £6,241, 
or  2f  per  cent.,  and  those  of  the  carriage  department  by 
£35,552,  or  nearly  14  per  cent.  Passengers  carried  on  cars 
and  omnibuses  were  60,628,342,  an  increase  of  355,942.. 

Northampton  Electric  Light  &  Power  Co.,  Ltd. — The  an- 
nual meeting  was  held  on  Friday,  Aid.  F.  H.  Thornton, 
J. P.,  presiding.  The  chairman  said  that  good  progress  was 
being  made  with  the  new  works  at  Hardingstone.  The  site 
was  being  raised  ii  ft.  to  avoid  the  danger  of  flooding.  In 
connection  with  that  work  £36,(XK)  of  the  £50,000  asked  for 
was  subscribed,  so  that,  with  a  few  debentures  which  would 
be  available,  practically  the  whole  of  the  money  was  obtained. 

Rushden  &  District  Electric  Supply  Co.,  Ltd. — The  annual 
meeting  was  held  on  Friday.  Aid.  F.  H.  Thornton,  J. P., 
said  that  a  new  engine  had  been  installed  during  the  year, 
but  almost  the  whole  of  the  current  supplied  had  been  taken 
up,  and  the  company  had  been  doing  work  of  enormous 
national  importance.  The  increased  cost  of  coal  and  oil  had 
compelled  them  to  raise  their  charges,  but  that  was  inevit 
able,  and  like  action  had  been  taken  by  other  companies. 

Companies  Struck  Off  the  Register. — The  following  com- 
panies have  been  struck  off  the  register,  and  are  dissolved 

Electric  Stores.,  Ltd. 

Hammersmith  Welding,  Engineering  &  Electrical  Ob.,  Ltd. 

New  Electric  Rifle  &  Target  Co.,  Ltd. 

Panama  Electric  Lighting,  Power  A:  Traction   Co.,  Ltd. 

Telephone  Instalment  System  Co.,  Ltd. 

Stewarts  &  Lloyds,  Ltd.— After  setting  aside  ^100,000  for 
depreciation  and  paying  6  per  cent,  on  the  preference,  and 
10  per  cent,  on  preferred  ordinai-y  shares,  a  dividend  is  iv- 
commended  of  2s.  on  deferred  shares,  together  with  a  bonus 
of  6d.  per  share.  £60,000  is  placed  to  general  reserve,  £20,000 
to  employes'  benefit  reserve,  and  £110,000  is  carried  forward. 
— Financial  Times. 

British  Westinghouse  Electric  &  Manufacturing  Co.,  Ltd. 
— The  directors  recommend  a  dividend  of  75  per  cent,  on  the 
preference  shares. 


Bournemouth  &   Poole   Electricity   Supply  Co.,  Ltd. — The 

balance  from  revenue  account  for  1916,  after  deducting  gene 
rating  and  other  costs,  rates,  taxes,  fees,  &c,  is  £35,215, 
plus  £3.607  brought  forward.  Debenture  and  loan  interest 
absorbed  £8,782,  leasehold  and  special  redemption  fund  and 
interest  £2,047,  reserve  for  depreciation,  &c,  £8,000,  leaving 
£19,993.  After  paying  the  preference  dividend  and  6  per 
unt.  on  the  ordinary  shares,  £2,263  remains  to  be  carried 
forward.  Total  applications  increased  by  910  kw.  to  11,459 
kw.  Units  sold  for  all  purposes  4,082,836;  used  on  works 
779,990;  not  accounted  for  826,331;  units  generated  5,689,157. 

Brompton  &  Kensington  Electricity  Supply  Co.,  Ltd. — 
The  accounts  for  1916,  subject  to  audit,  and  after  appro- 
priating £7,150  to  depreciation  and  reserve,  admit  of  a  fiual 
dividend  at  the  rate  of  7  per  cent,  on  the  preferred  shares 
and  a  final  distribution  at  the  rate  of  10  per  cent,  on  the 
ordinary  shares,  making  9  per  cent,  for  the  year,  less  tax, 
carrying  forward   £5,075. 

Scarborough  Electric  Supply  Co.,  Ltd. — The  lamp  con- 
nections at  December  last  totalled  132,542  (30-watt),  an  in- 
crease of  765.  Units  supplied,  618,019.  Profit,  £715.  After 
paying  bank  interest  and  placing  £500  to  depreciation  ac- 
count, the  credit  balance  is  £1,602,  which  is  to  be  carried 
forward. 

Hadfields,  Ltd. — In  addition  to  the  interim  dividend  of 
Is.  per  share,  a  further  dividend  of  4s.  per  ordinary  share  is 
announced,  making  the  rate  the  same  as  last  year,  together 
with  a  bonus  of  Is.  per  share,  all  free  of  tax. 

\V.  T.  Henley's  Telegraph  Works  Co..  Ltd.— Subject  to 
audit,  the  directors  recommend  a  final  dividend  on  the  ordi- 
nary shares  of  10  per  cent.,  less  income-tax,  making  13  per 
cent,  for  the  year,  and  also  a  bonus  of  10s.  per  share,  less 
income-tax,  the  same  as  a  year  ago. 

Direct  Spanish  Telegraph  Co.,  Ltd. — Dividends  at  the 
rate  of  10  per  cent,  per  annum  on  the  preference  shares,  less 
income-tax,  and  at  the  rate  of  6  per  cent,  per  annum,  free  of 
income-tax.  on  the  ordinary  shares  (making  5  per  cent,  for 
the  year  1916),  both  for  the  half-year  ended  December  31st 
last.  In  addition,  a  bonus  on  the  ordinary  shares  of  2  per 
cent,  for  the  year  1916,   free  of  tax. 

Western  Telegraph  Co.,  Ltd. — Second  quarterly  interim 
dividend  of  3s.  per  share,  free,  of  income-tax,  for  the  year 
eliding  June.  30th,  1917,  at  the  rate  of  6  per  cent,  per  annum. 


STOCKS     AND     SHARES. 


Tuesday  Eveninq. 
There  is  a  good  deal  of  strength  about  the  markets  round 
the  House.  The  capture  of  Bagdad  was  hailed  with  a  feeling 
of  relief,  though  this  was  tempered  to  some  extent  by  the 
slight  anxiety  felt  in  regard  to  affairs  in  Russia,  the  food- 
problem,  for  instance,  being  noted  with  some  nervousness. 
The  news  from  the  Western  Front  is  considered  distinctly 
satisfactory;  and,  on  this  account,  capital  is  finding  its  way 
readily  into  gilt-edged  markets  and  those  also  which  offer 
high  rates  of  interest  attached  to  speculative  conditions,  such 
as  surround  the  rubber  industry. 

It  is  pleasant  to  be  able  to  record  a  spurt  in  the  market  for 
Home  Railway  stocks,  although  so  far  the  improvement  is 
mostly  confined  to  what  is  called  the  heavy  brigade.  Pre- 
eminent amongst  these,  North-Western  stands  out  as  most 
in  favour,  it  being  held  that  the  electrification  prospects  add 
to  the  other  attractions  of  the  stock.  In  regard  to  the  purely 
Underground  group,  the  meeting  of  the  Underground  Elec- 
tric Railways,  held  last  week,  produced  dulness  for  the  time 
being. 

Lord  George  Hamilton's  reference  to  the  possibility  of  fares 
being  raised,  while  it  evoked  applause  from  the  stockholders, 
aroused  some  comment  in  the  market  as  to  whether  such  a 
step  might  not  lead  to  curtailment  of  travelling,  though  it 
was  pointed  out.  in  answer  to  this  objection,  that,  as  the 
Tubes  and  'bus  companies  are  nearly  all  under  one  control, 
the  vast  body  of  travellers  would  have  no  option  but  to  pay 
what  the  companies  liked  to  charge  in  order  that  they  might 
get  backwards  and  forwards  to  and  from  their  work.  Under 
ground  income  bonds  fell  back  to  80£,  but  Districts  gained 
LOs.;  the  market  in  Metropolitan  Consolidated  stock  is  sta^ 
mint. 

Electricity  supply  .-.bans  keep  very  firm  upon  the  publica- 
tion of  the  dividends.     Metropolitans  are   i   up.    The  City  of 

London  report  is  , i  the  most   interesting  this  week.    Gross 

nwnue  rose  to  £333,000,  an  increase  of  £28,000,  for  the 
corresponding  period,  but  net  profits  dropped  to  £105,01X1, 
some  £23.000  less  than  those  of  1915.  As  already  noticed,  the 
dividend  is  retained  at  8  per  cent.  The  carry-forward  of 
£17,000  is  slightly  reduced  from  that  of  a  year  ago.  The 
Bournemouth  &  Poole  Co.  has  declared  a  final  dividend  at. 
the  rate  of  7  per  cent.,  making  6  per  cent,  for  the  year,  the 
same  as  that  for  the  previous  twelvemonth. 

Vfareonis  are  again  conspicuous,  with  a  rise  to  2J,  the  usual 
reason  for  the  buying  being  advanced,  namely,  the  expecta- 
tion ,,l  what  the  company  will  receive  from  the  Government 
by  \v,i\  of  compensation  for  its  services  since  the  outbreak  of 
war.  Nothing  has  been  paid,  of  course,  up  to  the  present. 
With  the  rise  in  the  parent  shares  Americans  sympathised  by 
improving  to  16s.  3d.    Canadians  firmed  up  to  8s.  9d.    It  is 
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humorously   hoped  by   some  that  the  Government  will   defer 

king  any  award  until  after  the  conclusion  of  Peace,  since 

it  is  the  uncertainty  which  stimulates  activity  in  the  market, 
and  gives  the  speculator  something  to  "go  for."  There  are 
no  other  changes  to  report  in  the  telegraph  market. 

Brazil  Tractions  have  risen  to  47.  Brazilian  issues  of  all 
kinds  being  decidedlj  firmer  The  apprehension  aroused  bj 
the  action  oi  our  Government  in  forbidding  exports  of  foreign 
grown  coffee  lias  to  a  large  extent  subsided,  and  buyers  are 
on  the  look  out  for  what  they  regard  as  cheap  stock.  Argen- 
tine Tramways  continue  dull,  although  for  other  Argentine 
issues  there  is  more  inquiry.  The  Mexican  group  is  fairly 
steady,  and  a  rise  of  a  point  occurred  in  Mexico  Tramways 
5  p.T  cent,  bonds,  though  it  must  be  confessed  that  what 
little  news  has  come  through  from  Mexico  is  not  particularly 

.heeling.  .  .  .  . 

The  feature  of  the  manufacturing  group  is  a  rise  of  4*  m 
Edison  Swan  4  per  cent,  debenture  stock.  The  Fives  ad- 
vanced to  the  sain.'  figure,  showing  a  gain  in  their  ca.se  of  3 
points.  The'  partly-paid  shares  are  better  at  lis.  3d.,  and 
it  is  expected  with  some  confidence  that  the  new  scheme  will 
enable  the  company  to  advance  within  sight  of  dividends  on 
the  shares.  General  Electrics  are  Ids.  up.  The  prices  in  this 
department  are  firm,  with  few  shares  on  oiler.  In  fact,  in- 
dustrials as  a  whole  show  a  good  deal  of  strength.  The 
nil. her  market  is  still  the  centre  of  attraction  for  those  whose 
fancy  attracts  them  to  speculative  investments.  Considerable 
activity  prevails  throughout  the  list,  and  the  steady  way  in 
which  tli.-  price  of  the  raw  material  hugs  3s.  3d.  per  lb.  is 
conducive  to  confidence  on  the  part  of  the  buyers.  Iron,  arma- 
ment and  steel  shares  have  begun  to  revive.  So  far  as  the 
markets  for  base-metal  shares  are  concerned,  there  is  little 
that  is  new   to  report. 


MARKET     QUOTATIONS. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electbioity  Companies, 

Dividend  Price 

,  Mar.  18,    Rise  or  fall 

1914.  1916.  1917.        this  week. 

Brompton  Ordinary        . .        . .      10  10  6| 

Charing  Cross  Ordinary           ..        6  6  BJ 

do.       do.        do.     4J  Pre!.,       4J  4J  j»r> 

Chelsea       6  4  3                 - 

City  of  London J  " 

do.       do.    6  per  cent.  Pref.       6  6  95 

County  of  London           ..        ..        7  7  »0| 

do.         6  per  cent.  Pref.       6  B 

Kensington  Ordinary     ....        9  5| 

L  indon  Electric  . .        •  •        y        *  J  i. 

do.         do.  6  per  cent.  Pref.        6  6 

Metropolitan         8*  »  ft                 +8 

do.           4*  per  cent.  Pref.       4j  4ft  »4 

St.  James'  and'Pall  Mall          . .      10  8  f  1 

South  London       6  6  2* 

South  Metropolitan  Pref.                   7  J51 

Westminster  Ordinary  ....        9  1  °i 
Tbleoraphs  akd  Telephones, 

Anglo-Am.  Tel.  Pref 6  6  94                  — 

^do.             Del 80/-  83/6  22  ^ 

Chile  '.telephone f  8 

Cuba  Sub.  Ord j>  6  81 

Eastern  Extension          ..        ..  8  13., 

Eastern  Tel.  Ord 7  8  187                  — 

Globe  Tel.  and  T.  Ord 6  114 

do.               Pref.           ..        6  8  91                 — 

Great  Northern  Tel 22  22  31* 

Indo-European 13  }3  46» 

Marconi                   10  10  2j                  +   A 

New  York  Tel.  4J           . .        . .        4  j  4}  101                 — 

Oriental  Telephone  Ord.                  10  10  2J 

United  R.  Plate  Tel 8  8  6|                — 

West  India  and  Pan 6d,  1 

WeBtern  Telegraph        ....        7  8  18J                 — 

Bomb  Rails. 

Central  London,  Ord.  Assented        4  4  60J                — 

Metropolitan         li  1  23               ■  — 

do.        District      ..        ..     Nil  Nil  10*                +*. 

Underground  Electric  Ordinary     Nil  Nil  lj 

do.              do.     "A"     ..      Nil  Nil  6,6                - 

do.              do,     Income         6  6  83J               —1* 

Foreign  Trams,  &o. 

Adelaide  Sup.  6  per  cent.  Pref.         6  6  4TS               — 

Anglo-Arg.  Trams,  First  Pref.          6*  6*  21                -«• 

do.                tad  Pref.  ..        6$  6V  *l                 — 

do.                6  Deb.       ..6  6  64*                 — 

Brazil  Tractions 4  4  47                   +  * 

Bombay  Electric  Pref 6  8  10                  — 

British  Columbia  Elec.  Rly.  Pfce.    6  6  60                  — 

do.             do.           Preferred  —  Nil  43         .        — 

do.             do.           Deferred  —  Nil  37J 

do.              do.           Deb.          4J  4i    ■  64                  — 

Mexico  Trams  5  per  cent.  Bonds     —  Nil  26                   +1 

do.            6  per  cent.  Bonds     —  Nil  22*. 

Mexican  Light  Common          . .        Nil  Nil  7*                 — 

do.            Pref Nil  Nil  HJ               — 

do.            1st  Bonds        . .       Nil  Nil  27|               — 
MANrpACTURTNO  Companies. 

Babcock  &  Wilcox         ....       14  16  2|                 — 

British  Aluminium  Ord.          ..         6  7  27/6               — 

British  Insulated  Ord 16  171  121                — 

British  Westinghouse  Pref.     . .         7J  7j  2ffc               — 

Calenders 16  SO  12|                — 

do.        6  Pref 6  6  4                  — 

Castner-Kellner 20  22  8g           .     — 

Edison  &  Swan,  £3  paid          . .      Nil  —  fit               +  A 

do.       do.     fully  paid      . .     Nil  —  1|               — 

do.        do.  4  per  cent.  Deb.         4  4  66                   +4J 

Electric  Construction   ....         6  74  1                 — 

Gen.  Eleo.  Pref 6  6  9J                 — 

do.         Ord 10  10  11J                 +4 

Henley 20  26  16                 — 

do.      44  Pref 44  44  4                 — 

India-Rubber       10  10  11 3                — 

Telegraph  Con 20  80  87                 — 

•  Dividends  paid  free  of  income-tax. 


•6  16  4 
•6  16  10 
•6  19    2 


IT  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday,  March  14th. 


CHEMICALS,   &c. 


Acid,  Oxalic perl 

Ammoniac  Sal        per  t 

Ammonia.  Muriate  (large  crystal)  ,, 

Bisulphide  of  Carbon      . .         . .  ,, 

Borax „ 

Copper  Sulphate ,, 

i  Potash,  Chlorate per  1 

i        „        Perchlorate         . .        . .  t, 

Shellac  per  c 

!  Sulphate  of  Magnesia      . .         . .  per  t 
r  Sulphur,  Sublimed  Flowers      . .  ,, 

t        „  Lump ,, 

i  Soda,  Chlorate        per  1 

i      „      Crystals        per  t 

t  Sodium  Bichromate,  casks        . .  per  i 


METALS.    &c. 

Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 

„     Tubes  (solid  drawn)  ..  ,, 

,,     Wire,  basis ,, 

:  Copper  Tubes  (solid  drawn)       ..  ,, 

•      ,,       Bars  (best  selected)       . .  per  ton 

■  „        Sheet  , 

„        Rod , 

f      „        (Electrolytic)  Bars         . .  „ 

I      i,  ,,  Sheets     ..  „ 

(      „  „  Wire  Rods         „ 

(      „  „  H.C.  Wire  per  lb. 

Ebonite  Rod ,, 

■  „       Sheet         „ 

i  German  Silver  Wire        ..        ..  ,, 

i  Gutta-percha,  fine ,, 

i  India-rubber,  Para  fine   . .         . .  ,, 

Iron  Pig  (Cleveland  warrants)    . .  per  ton 
„    Wire,  galv.  No.  8,  P.O.  qual,  „ 

r  Lead,  English  Pig „ 

r  Mercury         per  bot, 

r  Mica  (in  original  cases)  small  . .  per  lb. 
.      „                 „             „      medium  „ 

i      ,,  „  ,,      large  ..         ,, 

(  Silicium  Bronze  Wire     . .        . .  per  lb. 

Steel,  Magnet,  in  bars      ..        ..  per  ton 
,  Tin,  Block  (English)        ..        ..  „ 

i    „      Wire,  Nos.  1  to  16    ..        ..  per  lb. 


Latest 

Fortnight's 

Price. 

Inc.  or  Deo, 

lie 

£75 

£64 

£23 

£38 

£4  inc. 

£63 

2/6 

2/- 

18/- 

IS        lin 

£16 

£32 

fi  inc. 

£2J 

1/. 

120/- 

1/8J  to  1/9J 
£174 
£174 
£174 
£161 
£176 
£169 
1/7 

at- 

2/6 
2/3 

6A0 
3/2 
Nom. 
£38 

Nom. 

6d.  to  3/- 

8/6  to  6/- 

7/3  to  14/-  &  up. 

1/10 


Quotations  supplied  by — 

a  G.  Boor  4  Co. 

g  James  &  Shakespeare. 

c  Thos.  Bolton  &  Sons,  Ltd. 

h  Edward  Till  &  Co. 

d  Frederick  Smith  4  Co. 

i  Boiling  A  Lowe. 

>  F.  Wiggins  &  Sons. 

/  Richard  Johnson  &  Nephew,  Ltd. 

f  India-Rubber,  Gutta-Percha  and 

n  P.  Ormiston  &  Sons. 

Telegraph  Works  Co.,  Ltd. 

r  W.  F.  Dennis  &  Co. 

6  12 

•8  10 
'6  16 


Linking-up  Electricity  Works.— A  meeting  of  repre- 
sentatives of  electricity  supply  undertakings  was  held  recently  at  - 
Plymouth,  to  consider  the  linking-up  of  works  in  Devon  and  Corn- 
wall. It  was  decided  to  go  into  the  matter  in  detail,  and  to  prepare 
a  suitable  scheme.  The  area  was  divided  up  into  tour  districts, 
respectively  adjoining  Exeter,  Torquay.  Plymouth,  and  Hayle.  and 
the  eHgineers  of  the  electricity  works  in  these  localities  are  to 
collect  information  and  report  progress  to  Mr.  E.  8.  O'Kell.  of  Ply- 
mouth, who  was  appointed  chairman  of  the  Committee. 

At  the  second  meeting  of  the  North-East  Coast  Committee 
which  has  been  appointed  to  investigate  the  linking-up  of  power 
stations,  it  was  decided  that  load  diagrams  should  be  exchanged 
between  the  Sunderland  and  South  Shields  electrical  undertakings 
and  the  Newcastle  Electric  Supply  Co.,  with  a  view  to  finding  out 
whether  it  would  be  to  the  mutual  advantage  of  the  parties  to 
link  up  in  order  to  give  and  take  a  supply  of  current.  Apart  from ' 
the  cost,  it  would  not  be  a  difficult  matter  to  link  up  Sunderland 
and  South  Shields  undertakings,  because  in  each  case  the  period- 
icity of  the  alternating-current  supply  is  the  same  :  consequently. 
all  that  is  required  is  a  connecting  cable,  or  cables,  between  the 
two  power  stations  (about  7  miles  apart),  and  the  necessary  trans- 
formers, the  voltages  being  5,500  and  2.20ii  volts  respectively. 

With  regard  to  South  Shields  linking-up  with  the  Newcastle 
Electric  Supply  Co.,  the  conditions  are  more  complicated,  in  that 
the  frequencies  of  the  two  supplies  are  different — one  being 
50  cycles  and  the  other  40  cycles  per  second — so  that  it  would  be 
necessary  to  install  frequency  changers. 

Conferences  of  West  London  authorities  are  taking  place  with 
the  idea  of  establishing  on  a  co-operative  basis  a  bulk  supply 
power  station  on  the  banks  of  the  Thames  to  deal  with  the  whole 
of  the  non-peak  supplies  for  the  western  area  of  Greater  London. 

The    British    Empire    Producers'    Organisation. — This 

organisation  held  another  luncheon  meeting  at  the  Savoy  Hotel,  on 
Wednesday.  Viscount  Milner  presided,  and  he  was  supportel  bj 
Sir  Edward  Morris,  Prime  Minister  of  Newfoundland. 

Chemical  Manufacturers'  Association. — The  first  general 

meeting  of  the  Association  of  British  Chemical  Manufacturers  was 
held  last  week.  Dr.  Charles  Carpenter,  who  presided,  said  their' 
object  was  to  do  for  their  industry  what  had  been  done  for  engi- 
neering  in  this  country  and  for  applied  chemistry  in  Germany. 
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FIGHTING     HAIL     AND     STORM     BY 
"ELECTRIC     NIAGARAS." 


{Concluded  from  paqe  275.) 

Installation  and  Maintenance  of  "  Niagaras." — The  electric 
niagara  is  simply  a  large-capacity  lightning  conductor.  Its 
action  in  discharging  storm  clouds  is  generally  in  the  form 
of  invisible  brush-discharge  (or  aigrettes).  During  very 
violent  storms  (or  incipient  violent  storms)  the  brush  dis- 
charge may  be  visible.  This  is  unimportant  if  the  discharge 
is  usually  invisible,  especially  if  there  be  a  second  line  of 
niagaras  in  the  barrage  to  complete  the  protection.  On  the 
other  hand,  if  the  discharge  is  regularly  visible,  the  niagara 
is  probably  of  insufficient  capacity,  but,  before  altering  it,  the 
resistance  of  the  conductor  system  itself,  and  of  the  earth 
connection  and  of  the  surrounding  soil  should  be  measured. 
The  conductor  system  should  be  of  high  conductivity,  with 
ample  surface  rather  than  large  cross-section,  and  the  path 
to  earth  should  be  as  free  -as  possible  from  bends. 

If  lightning  strikes  the  niagara,  this  is  a  still  more  definite 
indication  that  its  capacity  is  inadequate,*  whilst  the  most 
serious  sign  of  all  is  a  lightning  flash  in  the  neighbourhood 
of  a  niagara,  for  this  indicates  a  very  defective  earth  connec- 
tion, and,  so  far  from  the  niagara  being  of  any  value  in  such 
a  state,  it  is  rather  a  source  of  danger,  and  may  disturb  tele- 
graphic operation  in  the  vicinity. 

The  precise  construction  and  arrangement  of  niagaras  varies 
with  the  altitude,  the  frequency,  and  nature  of  storms  hitherto 
noted  in  the  neighbourhood,  the  presence  of  high  buildings, 
trees,  &c.  In  all  cases,  however,  high  conductivity,  large 
turface  of  conductor,  minimum  self-induction,  and  low-resist- 
ance earth  connection  are  essential.  The  closer  together  the 
posts,  the  more  certain  the  protection  afforded,  and  they 
should  always  be  on  the  highest  ground,  so  that  storm  clouds 
may  not  pass  over  them  "  untapped."  The  area  protected  by 
each  niagara  varies  with  the  potential  of  the  storm  clouds, 
with  climatic  conditions,  and  with  the  height,  altitude  of 
erection,  and  general  surroundings  of  the  post.  As  a  rough 
guide,  a  niagara  100  to  130  ft.  in  height  should  protect  an 
area  extending  2J  to  3  miles  right  and  left  of  the  station,  an 
equal  distance  in  the  direction  of  the  storm  wind,  and  from 
550  to  1,100  yd.  against  the  latter. 

Provision  has  been  made  in  Prance  to  ensure  that  the 
proposed  construction  and  location  of  niagaras  (whether 
singly  or  in  barrages)  shall  be  approved  by  a  central  com- 
mittee, in  order  that  the  best  results  possible  shall  be  attained, 
and  in  order  that  a  consistent  and  homogeneous  system  of 
protective  posts  may  gradually  be  developed.  In  laying  out 
a  ban-age.  the  centre  o  of  a  certain  vineyard  or  other  estate 
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Pig.  1. — Laying  Out  a  Barrage  of  "  Niagaras." 

is  marked  on  a  map  or  scale  drawing  (fig.  1),  and  the  usual 
direction  A  o  of  storm-bearing  winds  is  marked,  the  necessary 
information  being  derived  from  local  experience  or  from 
meteorological  statistics.  Lines  bo,  co  are  then  set  out  re- 
presenting the  limiting  directions  of  storm-bearing  winds. 
Naturally,  the  line  A  o  does  not  necessarily  bisect  the  angle 
b  o  c,  and  it  may  happen  that  one  of  the  limiting  directions 
is  practically  opposite  to  the  prevailing  direction  for  the 
district,  owing  to  storm  clouds  being  sometimes  carried  along 
valleys  on  practically  a  semi-circular  course.  The  angle  b  o  c 
represents  the  sector  of  storm-winds  for  the  area  of  which  o 
is  the  centre.  In  similar  manner,  sectors  b'  o'  c'  and  b"  o"  c" 
may  be  set  out  for  the  centres  o',  o"  of  adjoining  areas.  The 
direction  0  v  is  the  "resultant"  of  oa,  o'  a',  o"  a"  and  the 
line  x  Y,  perpendicular  to  u  v,  is  a  suitable  line  for  a  barrage 
intended  to  protect  the  area  considered.  Posts  about  100  ft. 
to  130  ft.' in  height  (and  not  less  than  30  ft. -35  ft.  higher 
than  trees  in  the  neighbourhood)  are  then  set  out  on  or  near 
the  barrage  line  and  on  high  ground,  so  that  they  may  deal 
with  storm  clouds,  whatever  the  direction  of  the  latter  and 
tbeir  undulations  with  regard  to  those  of  the  ground.  Each 
post  of  a  barrage  designed  on  these  principles  becomes  the 
focus  of  a  protected  area,  and  the  curve  enveloping  all  these 
areas  includes  the  whole  district  protected  by  the  barrage. 
According  to  circumstances,  the  barrage  is  set  on  a  straight 
or  curved  line,  or  on  the  sides  of  a  rectilinear  or  other  closed 
figure.    The  posts  may  be  aligned  or  staggered. 

Results  Obtained  in  France. — There  are  at  present  five  bar- 
rages of  niagaras  in   France,   that  of  the  Vienne  being   the 

*  The  St.  Julien  niagara,  which  has  been  very  effective, 
has  been  known  to  be  struck  only  once  during  17  years,  and 
it  very  rarely  shows  visible  brush  discharge. 


oldest,  and  followed  by  those  of  the  Dordo^n 
Gironde,  and  the  Lower  Loire.  The  Vienne  barrage  has  six 
posts,  and,  during  the  storms  which  have  broken  in  Poitiers 
since  this  barrage  was  erected,  very  little  hail  has  fallen  in 
the  protected  zone,  whereas  formerly  the  banks  of  the  (.'lain 
and  the  Boivre  were  often  swept  by  hail.  The  St.  Julien 
niagara  and  the  Chauvigny  post  have  proved  very  Batiefac 
tory,  and  testimony  as  to  the  good  effects  of  the  Paizy-le-Sec 
post  is  to  be  found  in  the  petition  by  the  municipality  that 
the  niagara  should  be  re-erected  after  it  was  thrown  down  by 
a  cyclone  in  1911.  The  St.  Savin-sur-Gartempe  niagara  is 
on  a  basilica  steeple  330  ft.  in  height,  and  the  protection  it 
affords  is  practically  complete.  The  Chitre  post,  established 
in  1912,  protects  a  well-defined  parabolic  area,  the  axis  of 
which  is  the  direction  of  the  wind,  and  the  focus  the  post 
itself. 

On  the  other  hand,  the  Beaujolais  barrage  has  not  given 
satisfactory  results;  indeed,  £400,000  worth  of  damage  was 
done  in  1913,  as  against  £100,000  average  for  the  years 
1901-10,  when  hail  cannon  were  in  use,  and  £280,000  average 
for  the  period  1891-1900,  when  no  protective  measures  were 
in  force.  If  this  unsatisfactory  result  be  compared  with  the 
very  favourable  official  report  from  the  Dordogne  and  Vienne 
districts  (where  exactly  similar  equipment  is  in  use),  it  is 
obvious  that  the  trouble  lies  not  in  the  system,  but  in  local 
conditions  or  faulty  application  of  the  system  thereto.  The 
rocky  nature  of  the  country  in  the  Beaujolais  district  is  very 
unfavourable  to  effective  earth  connection,  and  the  heights 
of  the  very  broken  land  have  little  forest  growth  upon  them. 
Probably  the  unsatisfactory  nature  of  the  earth-contact  an -I 
the  high  resistance  of  the  earth  in  this  district  are  the  cause 
of  the  unsatisfactory  protection  yielded  by  the  niagaras.  Hail- 
stones the  size  of  a  nut  have  been  known  to  fall  on  the 
Regnie  niagara,  and,  during  another  storm,  the  Thion  post 
seemed  to  attract  lightning  flashes  and  to  divert  storm  clouds. 
M.  Chatillon  has  emphasised  the  importance,  when  laying  out 
a  barrage,  of  providing  not  only  for  the  prevailing  storms,  but 
also  for  "return  storm  9  "  from  (or  nearly  from)  the  opposite 
point  of  the  compass.  Under  the  influence  of  low  winds 
(near  the  ground)  developed  and  guided  by  valleys,  gorges. 
&c,  storm  clouds  may  be  temporarily  divided,  and  subse- 
quentlv  brought  into  collision  with  one  another  to  the  accom- 
paniment of  a  deadly  hailfall.  The  Saone  Valley,  for  instance 
which  bounds  the  Beaujolais  district  on  the  east,  runs  S.E. 
to  N.E.  from  Lyons  to  Villefranche,  and  does  much  to  deflect 
storms  coming  from  the  south-west  or  west. 

In  1911  two  niagaras  were  installed  on  the  Eiffel  Tower  for 
experimental  purposes.  Each  of  the  supports  of  the  top  ter- 
race of  the  Tower  carries  a  band  of  electrolytic  copper  termi- 
nating in  four  points  in  the  form  of  an  inverted  Y.  consti- 
tuting the  "diffusing"  system.  Four  strips  of  copper  run 
from  the  diffuser  down  the  whole  height  of  the  tower 
(984  ft.),  and  are  connected  to  the  pipes  serving  the  hydraulic 
lilt  and  to  33-ft.  wells  sunk  specially  for  the  purpose.  Neither 
hail  nor  lightning  was  observed  near  the  Tower  in  1912.  hence 
plans  were  completed  for  the  erection  of  two  more  hail-rods 
in  the  Paris  district,  one  on  the  Pantheon,  the  other  on  the 
Montmartre  basilica. 

Following  the  completion  of  maps  showing  the  direction, 
intensity,  and  frequency  of  storms  all  over  France,  it  is  hoped 
to  erect  a  system  of  barrages  which  will  protect  the  whole 
countrv.  The  principal  frontier  barrage  will  run  from  th? 
Spanish  frontier  to  Bidassoa,  about  half-way  along  the 
Pyrenees  (to  meet  a  barrage  running  alone  the  Gironde),  and 
also  along  the  whole  coast  line  to  Cherbourg.  This  barrage 
will  afford  frontier  protection  against  storms  from  the  south- 
west, and  use  will  be  made  of  lighthouses,  semaphores,  wire- 
less masts,  spires,  &c,  as  supports  for  the  hail  rods  wherever 
practicable.  It  is  hoped  that  all  the  low-lying  (most  dan- 
gerous) clouds  entering  France  from  the  south-west  will  be 
thus  discharged.  Inland  barrages  will,  however,  be  necessary 
to  cover  the  possibility  of  clouds  being  dangerously  electrified 
by  one  means  or  another  after  entering  the  country.  The 
inland  barrages  will  be  across  the  general  direction  of  pre- 
vailing storms,  and  those  contemplated  run  along  the  Gironde. 
the  Charente,  the  lower  reaches  of  the  Loire,  the  Rhone, 
and  upper  reaches  of  the  Loire,  from  Orleans  to  Evreux.  from 
Avranches  to  Nantes  across  Brittany,  from  Bourges  to  Poi- 
tiers, and  on  to  the  coast,  round  the  whole  Mediterranean 
coast  from  Spain  to  Italy,  and  from  Belfort  to  the  Belgian 
frontier.  The  total  cost  of  all  these  barrages  would  I 
in  comparison  with  the  losses  which  are  now  occasioned 
every  year  by  hail  and  lightning:  moreover,  by  manufacturing 
the  component  parts  on  a  large  scale  the  cost  per  unit  would 
be  reduced  materially. 

M.  Turpain  has  suggested  the  use  of  lofty  trees  on  high 
ground  as  supports  for  niagaras,  and,  in  order  to  give  the 
conductors  the  desirable  surface,  they  might  be  composed  of 
two  copper  wires  carrying  between  them  a  strip  of  thin 
brass  sheet  12  in.  to  10  in.  in  width.  It  is  absolutely  essential, 
in  all  cases,  to  obtain  an  earth  connection  of  negligible  resist- 
ance, and,  if  possible,  in  a  direct  continuation  of  the  foot  of 
the  conductor.  Running  water  makes  the  best  earth  connec 
tion,  but  if  this  be  not  available,  connection  may  be  made  to 
permanently  moist  subsoil  or  to  an  "artificial"  earth  made 
by  the  aid  of  coke.  Wells  often  act  as  huge  Leyden  jars,  and 
isolated  layers  of  moist  soil  surrounded  by  roik  or  other 
poorly  conducting  media,  are  often  very  unsatisfactory  as 
earth  connections.  Hail  rods  built  on  this  principle  could  be 
erected  every  500  yd.   or  so,   according  to  the  frequcm  y  and 
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Intensity  of  storms;  more  lofty  rods  of  specially  largo  capacity 
would  be  desirable  at  intervals. 

It  is  not  only  in  France,  but  in  many  other  countries  as 
well,  that  interest  is  being  taken  in  electric  "niagaras." 
From  the  Himalayas  to  the  Andes,  and  from  Russia  to  the 
Transvaal  the  possibilities  of  barrages  are  under  considera- 
tion. In  Argentina,  for  instance,  a  niagara  180  ft.  in  height 
was  recently  installed  in  the  province  of  Mendosa  at  the  foot 
of  the  Andes,  and  four  other  posts  are  under  erection.  Ulti- 
mately, it  is  hoped,  useful  application  will  be  found  for 
the  fast  quantities  of  electricity  collected  by  barrages  of 
niagaras,  so  that  the  latter  may  benefit  crops  by  electro- 
culture,  by  electrically-manufactured  manures,  and  by  elec- 
trically-driven agricultural  machines,  as  well  as  by  protecting 
them  from  the  ravages  of  hail  and  lightning.  For  this 
optimistic  view  of  the  future,  however,  we  accept  no  respon- 
sibility. 


THE     VOLTAGE     REGULATION     OF     ROTARY 
CONVERTERS. 


By  G.  A.  JUHLIN,  M.I.E.E. 

[Abstract  of  paper  read  before  the  INSTITUTION  OF 
Electrical  Engineers.) 
I'm;  importance  of  the  rotary  converter  as  a  link  in  power 
-distribution  is  constantly  increasing,  as  well  as  the  necessity 
of  utilising  to  the  utmost  the  material  at  our  disposal.  In 
order  to  obtain  the  best  possible  results  at  minimum  expense. 
it  is  essential  that  the  exact  conditions  of  operation  as  regards 
voltage  regulation  and  power  factor  should  be  known,  and 
that  the  influence  of  the  one  upon  the  other  should  be  clearly 
understood. 

It  is  of  great  advantage  to  keep  the  range  of  voltage  within 
the  smallest  possible  limits  compatible  with  the  requirements 
■of  the  service  for  which  the  machine  is  intended,  as  the 
difficulties  and  cost  may  be  increased  to  a.  great  extent  by 
a  few  per  cent,  extra  regulation,  which  may  bring  the  range 
outside  the  limit  of  one  system  and,  therefore,  necessitate 
the  adoption  of  a  more  costly  arrangement. 

Reactance  Control. — If  reactance  is  introduced  in  the  line 
or  in  the  transformer  supplying  a  rotary  converter,  and  watt- 
less currents  are  produced  which  flow  through  this  reactance. 
the  e.m.f.  delivered  to  the  converter  slip-rings  can  be  in- 
creased or  decreased,  depending  on  change  in  the  field 
strength  of  the  machine.  This  will  be  clear  when  it  is  con- 
sidered that  a  leading  current  is  90  deg.  ahead  of  the  load 
current,  and  therefore  90  deg.  ahead  of  the  e.m.f.  in  phase 
with  this  current.  The  e.m.f.  of  self-induction  produced  by 
this  wattless  current  lags  90  deg.  behind  it,  and  is,  there- 
fore, in  phase  with  the  e.m.f.  supplied  to  the  converter, 
thus  increasing  it. 

A  lagging  current  is  90  deg.  behind  the  e.m.f.  in  phase 
with  the  load  current,  and  as  the  e.m.f.  of  self-induction  lags 
JKI  deg.  behind  the  current  producing  it,  it  will  lag  180  deg. 


^o      50     6o 

cent   CoCal   rea.cCd.nce 

I'm.  i. — Curves  showing  Relation  between  Reactance  and 

Wattless  Current  required  in  Rotary  Converters  for 

Different  Amounts  of  Over-compounding. 

Resistance  =  3  per  cent. 

behind  the  supplied  e.m.f..  consequently  decreasing  it.  Thus, 
if  a  reactance  is  introduced,  the  e.m.f.  ■  at  the  continuous- 
current  terminals  can  be  increased  by  strengthening  the 
rotary   field,  and  reduced  by   weakening   the  field. 

The  wattless  currents  may  be  produced  by  variation  in  the 
shunt  current,  in  which  case  the  voltage  variation  is  inde- 
pendent of  the  load,  or,  if  the  voltage  regulation  be  desired 
as  a  function  of  the  load,  the  wattless  currents  may  be  pro- 
duced by  a  series  winding. 

In  order  to  determine  the  most  satisfactory  value  of  react- 
ance, for  a  given  compounding,  it  is  necessary  to  know  the 
change  in   wattless  current   with  varying  values  of  reactance. 


The  k.m.i.  of  the  high-tension  side  of  the  transformer  is 
assumed  io  l.i  constant,  and  as  the  E.M.F.  desired  is  fixed  at 
no  load  and  full  load,  an  expression  for  the  transformer 
electromotive  force  is  easily  obtained  assuming  the  power 
factor  at  the  converter  to  be  unity  at  full  load,  from  which 
the  value  of  the  wattless  current  is  obtained.  Fig.  1  shows 
the  approximate  relation  between  wattless  current  and  react- 
ance for  different  values  of  compounding.  The  curves  are 
approximate  in  so  far  that  the  influence  of  saturation  in  the 
converter  has  not  been  taken  into  account.  It  would 
obviously  not  be  possible,  to  make  allowance  for  this,  owing 
to  the  very  wide  range  over  which  it  varies  in  different 
designs.  The  influence  of  the  saturation  on  the  compound- 
ing will,  however,  be  discussed  later.  The  curves  are  based 
on  the  assumption  that  the  e.m.f.  of  self-induction  of  the 
transformer  varies  in  direct  proportion  to  the  current.  A 
total  resistance  drop  of  3  per  cent.,  including  transformer 
and  converter,  has  been  assumed.  This  value  will,  of  course, 
vary  with  the  capacity  and  voltage  of  the  machine  under  con- 
sideration, but  may  be  taken  -as  an  average  for  ordinary 
outputs  and  voltages.  The  ohmic,  as  well  as  the  reactance, 
f,  m.f.'s  are  expressed  as  a  percentage  of  the  no-load  e.m.f., 
end  the  power  factor  has  been  taken  as  unity  at  full  load. 
The  curves  may.  however,  be  used  without  any  appreciable 
error  in  cases  where,  unity  power  factor  is  desired  at  any 
other  load.  In  such  a  case  the  value  obtained  from  the 
curves  does  not  represent  the  wattless  current  at  no  load, 
but  what  may  be  termed  the  change  in  wattless  current  be- 
tween no  load  and  full  load.  For  example,  10  per  cent,  com- 
pounding with  a  reactance  at  '25  per  cent,  gives  63  per  cent, 
wattless  current  at  no  load  with  unity  power  factor  at  full 
load.  If,  instead,  it  should  be  desired  to  obtain  unity  power 
factor  at  half  load,  the  wattless  current  would  be  approxi- 
mately half  of  this  value,  lagging  at  no  load  and  leading  at 
full  load.  The  amount  of  series  field  required  would  there- 
fore be  approximately  the  same  in  either  case. 

It  will  be  seen  that,  except  in  cases  of  high  percentage  of 
compounding,  the  reduction  obtained  with  increased  react 
ance  is  very  small  when  the  reactance  is  higher  than  30  per 
cent.     Higher  values  than  this  are  seldom  met  with  in  prac- 
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tice,  as  transformer  builders  are  unwilling  to  build  trans- 
formers having  very  high  reactance,  and  the  extra  cost  en- 
tailed in  providing  separate  reactance  is  not  compensated  for 
by  the   small  reduction  obtained   in   the  wattless  current. 

The  question  as  to  the  point  of  the  load  at  which  unity 
jiower  factor  at  the  converter  should  be  obtained  is  of  con- 
siderable importance.  Large  lagging  currents  can  be  carried 
by  the  converter  at  no  load  without  difficulty,  and,  so  far 
as  the  system  is  concerned,  a  lagging  power  factor  is  less 
objectionable  at  light  loads  than  at  heavy  loads.  If  the 
lagging  currents  are  large  at  no  load,  the  leading  currents 
required  at  full  load  or  overload  are  reduced,  which  is  advan- 
tageous for  the  converter  as  regards  losses  in  the  armature 
as  well  as  the  field  copper. 

For  railway  service  it  is  usual  to  adjust  the  field  so  that 
unity  power  factor  is  obtained  at  three-quarter  to  full  load. 
In  general,  it  may  be  said  that  it  should  be  at  a  point  some- 
what above  average  load,  and,  in  making  the  choice,  due 
consideration  should  be  given  to  the  extent  and  duration  of 
overloads. 

Low  reactance  and  large  wattless  currents  give,  in  cases 
where  the  saturation  of  the  converter  is  low,  better  com- 
pounding on  overloads  than  high  reactance  and  small  watt- 
less currents,  but  in  machines  where  the  saturation  is  high 
the  reverse  may  be  the  case. 

The.  influence  of  saturation  and  leakage  may  be  seen  in 
fig.  '2,  which  shows  the  voltage  curves  of  a  converter  arranged 
for  16  per  cent,  over-compounding  from  no  load  to  full  load. 
The  total  resistance  drop  of  converter  and  transformer  is 
taken  to  be  3  per  cent.,  and  the  reactance.  '25  per  cent.,  in- 
cluding that  of  the  converter  armature.  The  power  factor 
at  the  converter  has  been  assumed  to  be  unity  at  full  load. 

The  lagging  current  required  at  no  load  would  be  63  per 
cent,  of  the  full-load  current,  and  consequently  the  ampere- 
turns  of  the  series  field  should  be  63  per  cent,  of  the  effective 
armature  ampere-turns  at  full  load,  neglecting  saturation  in 
the  converter.     Owing  to  the  saturation,  however,    the  field 


'.I.  March   16,  1911 


THE    ELECTRICAL    REVIEW. 


£05 


strength  required  ;i t  the  full-load  voltage  is  greater  than  that 
actually  obtained,  as  the  shunt  current  is  only  increased  in 
direct  proportion  to  the  voltage,  and  the  difference  must 
therefore  be  compensated  for  by  means  of  lagging  currents 
from  the  line.  This  would  mean  that  the  power  factor  would 
not  be  unity  at  full  load,  nor  would  the  required  voltage  be 
obtained.  It  is  therefore  necessary  to  increase  the  ampere- 
turns  of  the  series  field,  in  order  to  compensate  for  the  differ- 
ence in  shunt  excitation  required  at  full  load  and  that 
actually  obtained  at  this  load.  In  cases  of  high  saturation, 
this  difference  may  be  considerable,  and  would,  as  already 
pointed  out,  cause  a  diminution  of  the  compounding.  In  the 
case,  under  consideration,  the  increase  in  the  series  field 
amounted  to  8  per  cent.,  so  that  71  per  cent,  instead  of  63 
per  cent,   would   be  necessary. 

Another  point  which  is  of  importance  in  machines  with . 
high  saturation  is  that  the  leakage  is  increased  when  large 
leading  currents  are  produced.  This  means  that  an  increase 
in  field  current  is  required  in  order  to  produce  the  necessary 
flux;  but,  as  no  change  is  made  in  the  field  current,  the 
result  is  a  reduction  in  the  amount  of  leading  current  pro- 
duced by  the  series  field,  and  consequently  in  the  compound- 
ing. The  difference  in  compounding  obtained  with  and  with- 
out allowance  for  saturation  is  shown  by  curves  I  and  II,  fig.  2. 

The  use  of  reactive  iron  in  transformers,  which  is  em- 
ployed when  a  large  amount  of  reactance  is  desired,  has 
considerable  influence  on  the  amount  of  wattless  current  ami 
series  field  required  in  order  to  obtain  a  given  compounding, 
if  the  reactive  iron  is  saturated,  as  in  this  case  the  e.m.f. 
of  self-induction   is  not  proportional  to  the  current. 

In  order  to  show  clearly  the  effect  of  saturated  reactive 
iron  upon  the  amount  of  series  field  required,  and  on  the 
compounding,  a  transformer  has  been  chosen  in  which  the 
reactive  iron  is  practically  saturated  at  full  load  (saturation 
assumed  to  be  reached  at  '22,000  c.o.s.  lines)  :  the  reactance 
is  25  per  cent,  at  this  point,  but  is  15.5  per  cent,  at  quarter 
load.     The  compounding  curve  is  shown  in  fig.  3. 
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Pig.  3. — Compounding  i;y  Means  of  Reactance. 

Reactive   iron  saturated  at  about  full  load. 
Reactance  at  full  load  =  25  per  cent.  Resistance  =  3  per  cent. 

The  requirements  as  regards  compounding  are  the  same  as 
in  the  previous  case,  and  the  transformer  e.m.f.  required  is 
therefore  also  the  same.  The  series  field  neeessarv  to  obtain 
the  compounding  is,  however,  much  smaller,  due  to  the  high 
reactance  at  low  currents;  it  amounts  to  33  per  cent.,  includ- 
ing the  necessary  allowance  for  saturation,  as  against  71  per 
cent,  with  the  straight-line  reactance.  The  wattless  currents 
at  different  loads  are  shown  in  fig.  1,  from  which  it  will  be 
seen  that  with  saturated  reactive  iron  at  no  load  only  Hi  per 
cent.,  and   at  twice   full  load   45  per   cent.,    of  the  value   re- 
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A.  With  straight-line  reactance  and  71  per  cent,  series  field. 

B,  With   reactive  iron  saturated   at   about    full   load,    and  33 

per  cent,   series  field. 

quired  with  straight-line  reactance  are  necessary.  Tt  will  be 
noted  from  fig.  3,  however,  that  although  the  same  percent- 
age compounding  is  obtained  at  full  load,  the  shape  of  the 
compounding  curve  is  not  as  good.  At  licht  loads  the  voltage 
rises  very  rapidly  and  reaches  a  maximum  at  about  full  load. 
Comparing  this  with  curve  I.  fig.  2.  it  will  be  seen  that  in 
this  case  the  voltage  reaches  a  maximum  at  about  100  per 
cent,  overload,  so  that  the  regulation  in  this  case  is  some- 
what better.    The  difference  is  not  great,  and,  in  cases  where 


the  design  of  the  converter  permits  the  use  of  saturated  re- 
active   iron,    the     advantage     would     seem    to    warrant    it- 

adoption. 

The    difference    in   the   shape    of    the    compounding   curve 
requires  some  consideration;  owing   to  the    unequal   voltage 
obtained  at  different  loads,  as  in  extreme  cases  this  o 
to  difficulties  as  regards  division   of   load  between   machim 
provided   with    transformers   having    different    types 
a  nee. 

In  the  case  of  voltage  regulation  being  obtained  bj  shunt 
control,   the  following  conditions  have  been  assumed  :  — 

Voltage  regulation,  15  per  cent.,  i.e.,  +  7.5  per  cent,  on 
either  side  of  the  mean. 

Total  reactance,  25  per  cent. 

Total  resistance   drop,  3   per  cent. 

The  mean  voltage  required  on  the  converter  has  been 
taken  as  the  basis  for  the  reactance  and  resistance,  which  are. 
therefore,  expressed  as  a  percentage  of  this  voltage. 

The  amount  of  reactance  must,  as  in  the  case  of  com- 
pounding, be  determined  by  considerations  of  design  of  the 
converter,  and  also  by  the  conditions  desired  for  the  supply 
circuit. 

With  any  voltage  variation,  the  value  of  the  wattless  cur- 
rent required  with  a  given  reactance  depends  on  the  condi- 
tions as  to  power  factor  desired  on  the  high-tension  side  of 
the  transformer.  In  the  absence  of  any  definite  specification 
in  this  respect,  the  conditions  most  favourable  to  the  con- 
verter are  equal  leading  and  lagging  currents  at  the  extreme 
voltages,  as  this  will  give  minimum  heating  of  the  armature 
winding,  which  is  ;i  most  desirable  condition.  This  condi- 
tion should  be  obtained  at  the  maximum  continuous  load  of 
the  converter. 

From  the  point  of  view  of  field  heating,  large  leading  cur- 
rents are  undesirable,  but  as  it  is  generally  possible  to  pro- 
vide room  for  the  field  copper,  this  is  not  a  limiting  feature 
in  design.  In  the  case  under  consideration,  the  wattless  cur- 
rent has  been  proportioned  for  minimum  armature  copper 
lesses  at  full  load.  Under  these  conditions  the  wattless  cur- 
rent required  at  the  high  voltage  will  increase  with  the  load, 
whereas  at  the  low  voltage  the  wattless  current  is  a  maxi- 
mum at  no  load.  The  wattless  currents  required  at  different 
loads  for  the  maximum  and  minimum  voltages  are  shown 
in  fig.  5. 

In  the  case,  of  compounding  it  was  seen  that  the  wattless 
current  and  the  series  field  required  were  reduced  by  the  use 
of  saturated  reactive  iron.  With  shunt  coritrol  the  wattless 
current  required  is  practically  the  same  from  about  full  load 
and  over,  with  straight-line  reactance,  as  with  saturated  re- 
active  iron. 
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5.— Curves  showing   Wattless  Current  in  Shunt- 
wound  Rotary  Converter. 

I.  Leading  current  with  straight-line  reactance. 

II.  Leading  current   with  reactive    iron   saturated 
full  load. 

III.  Lagging  current   with  straight-line  reactance. 

IV.  Lagging  current  with  reactive  iron   saturated. 
Regulation   ±  7.5  percent.    Reactance   =  25  per  cent. 

Resistance  =   3  per  cent. 

There  is  no  advantage,  as  far  as  the  converter  is  con- 
cerned, in  using  saturated  reactive  iron  v.  lien  the  voltage 
variation  is  obtained    by   shunt    control. 

The    question    of   power    factor    obtainable   on    converters 

where  voltage  variation  is  obtained  bj  reactance  control,  is 
of  considerable  importance  from  the  point  of  view  of  both 
the  designer  anil  the  operating  engineer.  Tower  factor  cor- 
rection cannot  be  obtained  at  will  by  a  converter  operating 
under  these  conditions,  as  it  is  a  fixed  quantity  for  a  given 
voltage    :mi\     load    depending     on     the    amount     oi      regulation 

required,  as  well  as  on  the  point  at  which  unity  power  factor 
is  desired.     The   power  factor  at  the  converter  for  a   given 

load    is  fixed   by   the  amount    of    wattless    current,    leading    i.r 

lagging,  necessary  to  obtain  the  specified  regulation.  The 
power   factor    on    the    high-tension    side    differs,    of    course, 

materially    from    that    ..I    the   eonveiter    itself,    a 8    the    voltage 

on  the  primarj  side  is  displaced  from  that  of  the  secondary 
side  through  the  introduction  of  the  reactance.  Further- 
more, the  magnetising  current  of  the  transformer  affects  the 
amount  of  wattless  current  on  the  high-tension  side,  increas- 
ing the  current  when  lagging,  but  decreasing  or  increasing 
it  when  leading,  depending  on  the  relative  value  of  the  watt- 
less current  in  the  converter  and  the  magnetising  current. 

For  the  case  under  consideration,  the  power  factor  of  the 
rotary  converter  and  on  the  bigh-teusion  side  of  the  trans- 
former  would   be  as  follows:  — 

Voltage     1076  %     100  % 

Power  factor  at  converter        0'96  I'O  0'96 

Power  factor  on  H:T.  side        10  09« (lagging) 084 Gagging) 
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In  arriving  at  these  figures  the  magnetising  current  has 
been  taken  as  5  per  cent. 

By  careful  consideration  of  the  requirements  as  to  voltage 
variation  and  power  factor  obtainable,  it  is  possible  to  apply 
reactance  control  up  to  fairly  large  variations  in  voltage  with- 
out serious  interference  with  the  power  factor. 

In  cases  where  two  distinct  ranges  of  voltage  are  required, 
a  combination  of  reactance  control  and  tapping?  on  the  trans- 
former is  capable  of  wide  application,  and  deserves  more  con- 
sideration than  it  has  received  up  to  the  present.  In  many 
cases  pressures  of  400  to  440  volts  are  required  for  lighting 
and  500  to  550  volts  for  traction.  The  following  table  shows 
the  power  factor  at  the  converter  and  on  the  high-tension 
side  of  the  transformer  which  can  be  obtained  without  ex- 
cessive wattless  currents.  These  currents  are  also  given  in 
the  table: —  ,„, 

Mas.  volts  440.  Mean  volts  420.  Mill,  volts  400. 
Wattless  current  ...  47%  (leading  26%  (leading)  6%  (leading) 
Full-load   power  factor 

at  converter 09         ..  0967         ..       0-fl98 

Power  factor  on  H.T.  side    099       ..  0998  (lagging)  0"97  (lagging) 

Xo-load  wattless  current    22%  0  „       19% 

For  the  500-  to  550-volt  range,  the  wattless  current  can 
be  kept  within  the  same  values  as  the  above,  and  the  power 
factor   would  therefore   be  approximately    the    same. 

By  increasing  the  leading  current  at  the  maximum  volt- 
age," it  would,  of  course,  be  possible  to  obtain  unity  or  even  a 
leading  power  factor  at  the  lower  voltage,  which  may  be  of 
advantage,  in  special  cases. 

The  range  of  voltage  variation  obtainable  with  reactance 
control  is  limited  on  account  of  the  excessive  wattless  currents 
required,  and  the  low  power  factor  resulting  therefrom.  It 
is  hardly  possible  to  fix  any  definite  limit,  as  it  depends 
largely  on  the  power  factor  permissible  on  the  high-tension 
side. 

The  wattless  currents  necessary  to  obtain  +  7^  per  cent, 
voltage  variation,  with  25  per  cent,  reactance  may  be  ob- 
tained from  fig.  5.  These  values  were  based  on  the  conditions 
of  minimum  heating  in  the  converter,  and  the  power  factor 
on  the  high-tension  side  of  the  transformer  would  for  this 
reason  be  somewhat  low.     The  figures  are  as  follows:  — 

Max.  volts.  Mean  volts.  Min.  volts. 

Full  load— 

Wattless  current      ...  31%  0  31% 
Power  factor  at  con- 
verter          0955  (leading)  in                   0955  (lagging) 

Power   factor  on  h.t. 

side  l'O  0'963  (lagging)  084 

Considerably  better  power  factors  can  be  obtained  by  in- 
creasing the  wattless  current,  which  may  be  done  without 
causing  any  difficulties.  How  far  the  current  can  be  increased 
depends  on  the  particular  design  under  consideration,  but 
it  is  safe  to  assume  that  50  to  60  per  cent,  wattless  current 
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Fig.  6. — Power  Factors  obtainable  on  the  High-Tension 

Side   of  the  Transformer  of  a  Rotary  Converter. 

Voltage  regulation  of  +   7.5  per  cent,  obtained  by  shunt 

control. 

I.  Maximum  voltage,  n.  Mean  voltage.  HI.  Minimum  voltage. 

can  be  carried.  Fixing  the  limit  at  55  per  cent.,  and  assuming 
as  before  a  reactance  of  25  per  cent.,  the  following  table 
gives  the  results  as  regards  wattless  current  and  power  factor 
at  the  different  voltages : — 

Max.  volts.  "Mean  volts.  Min.  volts. 
Full  load- 
Wattless  current       ...   55%  (leading) 24%  (leading)  6%  (lajrginsr) 
Power  factor  at  con- 
verter          OS75        ..         n-97         ..        0998 

Power  factor  on  H.T. 

side 0-98         ..         0-997       ,.        0'935 

No  load — 

Wattless  current      ...28%         .,  3%  (lagging)  31% 

These  power  factors  are  sufficiently  high  to  be  permissible 
on  most  systems,  and  indicate  that  the  reeulation  considered 
is    within  the   limits  for  practical   working. 

The  change  in  power  factor  with  varying  reactance  is  shown 
in  fig.  6,  and  it  is  interesting  to  note  that  no  improvement 
is  obtained  by  increasing  the  reactance  above  30  per  cent. 

In  general,  it  may  be  said  that  the  limit  of  voltage  varia- 
tion, for  which  reactance  control  is  applicable,  is  about 
±  7i  per  cent.,  but  it  should  be  noted  that  if  the  question  of 
power  factor  is  not  of  great  importance,  greater  range  than 
this  can  be  obtained  with  a  wattless  current  of  55  per  cent, 
at   full  load. 

A  point  of  considerable  importance  in  this  connection  is 
that  it  is  possible  to  provide  for  a  greater  range  in  cases 
where  the  extreme  limits  are  required  for  a  short  time  only, 


as  in  the  case  of  paralleling,  due  to  the  fact  that  larger 
wattless  currents  may  be  carried  for  short  periods  than  would 
be  the  case  for  continuous  operation.  In  such  cases  it  may  be 
of  advantage  to  consider  the  reactance  control  for  ranges 
which  would  otherwise  be  considered  outside  the  limits  as 
regards  power  factor  and  wattless  current  on  the  converter. 
[To  he  continued.) 


^Dlt-CCSSION. 

Mr.  A.  ,M.  Taylor,  in  opening  the  discussion,  aaid  the 
author  evidently  wanted  to  show  the  advantages  of  reactance 
control  over  booster  control  for  rotary  converters.  He  (the 
speaker)  felt  that  exception  must  be  taken  to  the  reactance- 
control  type  for  certain  purposes — for  instance,  in  a  sub- 
station at  the  distant  end  of  the  system,  where  both  voltage 
and  power  factor  might  be  low,  it  would  be  an  advantage  it 
some  means  of  boosting  were  provided  there.  He  was  inter- 
ested in  the  battery  sub-station,  and  felt  that  what  was 
wanted  was  to  be  able  to  run  a  rotary  inverted  to  give  a  feed 
iuto  the  system  coupled  with  high  power  factor;  this  would 
be  really  useful,  especially  if  battery  plant  were  involved. 
It  would  be  useful  to  have  an  arrangement  such  that  they 
could  draw  a  large  leading  current  both  on  charge  and  dis- 
charge from  the  line. 

Mr.  Brazil  said  where  the  regulation  was  3  or  4  per  cent. 
of  the  total,  reactance  control  was  much  the  best  thing.  He 
had  made  use  of  a  method  of  reactance  control  in  conjunc- 
tion with  a  direct-current  booster  driven  from  the  converter 
shaft,  and  considered  that  for  battery  charging  this  arrange- 
ment was  much  more  effective,  but  it  could  be  used  for  other 
purposes.  The  effect  on  power  factor  of  a  D.c.  booster  was. 
the  same  as  in  the  case  of  an  a.c.  booster,  and  it  gave  spark- 
less  commutation  over  a  wide  range  of  load. 

Mr.  R.  A.  Chattock  asked  if  the  reactance  machine  would 
not  give  a  leading  power  factor,  if  over-excited  and  with 
transformer  tappings  suitably  arranged.  He  thought  they 
might  have  to  revert  to  the  reactance  type  owing  to  its  sim- 
plicity. 

Mr.  W.  B.  Woodhouse  said  the  conditions  of  working 
referred  to  by  Mr.  A.  M.  Taylor  were  the  practical  ones,  and 
he  was  afraid  they  would  have  to  retain  the  booster-controlled 
machine  if  they  wanted  to  correct  power  factor  as  well 
as  voltage.  As  regarded  comparative  costs,  he  asked  what 
the  author's  estimate  was  for  a  booster  with  a  very  small 
range  of  voltage-and  a  change-over  switch  for  changing  from 
high  to  low -voltage  ranges. 

Mr.  H.  Burge  said  it  appeared  undesirable  to  depart  from 
the  simple  converter,  with  its  good  commutating  features, 
and  it  might  be  practicable  to  adopt  an  independently  driven 
booster  arrangement. 

Dr.  R.  Smith  thought  it  was  agreed  that  booster  control 
had  been  overdone  in  the  past;  difficulties  of  commutation 
prevented  the  designer  from  using  the  materials  to  the  beet 
advantage,  unless  refinements  were  introduced.  As  regards 
reactance  control,  he  could  not  see  how  thej  could  design  a 
transformer  to  give  a  straight-line  reactance  up  to  300  per- 
cent, overload,  as  appeared  to  be  suggested  by  the  author; 
it  must  be  an  abnormal  design.  It  was  not  only  booster- 
control  which  introduced  difficulties  in  commutation;  it  was 
only  fair  to  state  the  disadvantages  of  reactance  control,  if 
they  were  going  to  use  saturated  iron,  as  trouble  was  likely 
to  occur   through    sparking   in   that  case. 

Mr.  Whittaker  said  the  booster-control  arrangement  was 
perfectly  satisfactory  if  a.  liberal  design  was  adopted,  but 
to-day  reactance  machines  could  be  built  to  run  at  a  speed 
which  was  out  of  the  question  for  the  booster  type.  In  any 
case,  the  induction  regulator  type  of  machine  was  more 
efficient  than  the  booster  type,  and  to-day  such  machines 
were  designed  as  self-contained  equipments,  and  to  meet 
conditions  which  other  types   could  not  meet. 

Mr.  A.  M.  Taylor  interposed  to  say  that  he  did  not 
think  the  D.c.  booster  arrangement  would  influence  power 
factor  adjustment. 

The  Author,  in  replying,  said  the  inverted  rotary  was 
rather  a  difficult  proposition  as  regarded  power  factor  cor- 
rection: clearly,  one  could  obtain  a  leading  current  from  an 
inverted  machine,  as  it  was  then  acting  as,  a  generator,  but 
it  was  hard  to  expect  the  rotary  to  do  'everything.  The 
booster-controlled  rotary  operated  very  satisfactorily,  but  it 
was  not  possible  to  utili"  th»  material  to  such  advantage  as 
in  the  reactance  type.  The  direct-current  booster  gave  iden- 
tical conditions  with  the  a.c.  booster,  and  the  latter  had  no 
influence  on  power  factor.  He  agreed  with  Mr.  Chattock's 
remarks,  but  it  was  a  rather  cumbersome  thing  to  change 
transformer  tappings.  He  thought  the  arrangement  referred 
to  by  Mr.  Woodhouse  would  save  probably  6  or  7  per  cent, 
in  cost.  The  separately  driven  booster  meant  another  motor, 
though  it  did  away  with  interference  with  commutation.  In 
regard  to  Dr.  Smith's  remarks,  the  paper  referred  to  300 
.per  cent.  load,  or  200  per  cent,  overload,  and  straieht-line 
reactance  could  be  obtained  in  practice  for  such  loads.  He 
believed  it  was  correct  to  say  that  reactance  was  used  and 
that  saturation  was  controlled  to  meet  the  requirements.  He 
quite  agreed  that  the  induction  regulator-control  was  not  fully 
appreciated,  but  suggested  that  it  would  be  even  more  profit- 
able to  investigate  the  booster-transformer  type  of  control. 
The  induction  regulator  controlled  machine  cost  more  than 
the  transformer  type,  and  the  latter  was  considerably  more 
efficient  on  high  loads. 
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CORRESPONDENCE. 

letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  untu 
the  following  week.  Correspondent*  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  1X0  letter  can  be  published 
unless  we  have  the  writer's  name  ami  address  in  our  possession. 


Re  "  Alternating  Current  Work." 

In  the  very  kind  review  of  the  above  book  of  mine  in  your 
issue  of  9th  inst.,  there  are  two  or  three  points  on  which  I 
hope  you  will  allow  me  to  comment. 

Your  reviewer  says:  "Following  the  recent  suggestions  of 
Dr.  Drysdale,  a  number  of  remarkably  sound  mechanical  and 
hydraulic  analogies  have  been  given."  As  a  matter  of  fact, 
Dr.  Drysdale  is  only  cited  as  a  supporter  of  the  use  of  such 
analogies.  Those  (of  a  mechanical  nature)  in  the  book  are 
extensions  of  some  introduced  by  Prof.  George  Forbes,  F.R.S.. 
at  the  Royal  Institution  in  1895,  and  they  are  much  simpler 
than,  and  quite  different  from,  those  usually  met  with. 

In  criticising  what  I  say  about  "  the  indispensable  commer- 
cial engineer,"  your  reviewer  changes  "  commercial "  into 
"electrical,"  and  remarks:  "We  are  disposed  to  doubt  the 
indispensability  of  any  electrical  engineer  to-day  who  does 
not  possess  any  special  knowledge  of  either  theory  or  prac- 
tice. The  existence  of  such  gentlemen  is  beyond  dispute,  but 
their  desirability  is  open  to  question."  By  '•'  commercial  engi- 
neer "  I  mean,  of  course,  the  man  whose  work  is  chiefly  on 
the  business  side,  and  I  quote  the  following  from  Mr.  C.  P. 
Sparks's  presidential  address  in  December,  1915: — "I  be- 
lieve that  the  commercial  engineer  is  just  as  much  a  recog- 
nised member  of  our  profession  as  a  pure  scientist."  It  is 
one  thing  to  design  a  turbo-alternator  or  a  tumbler  switch, 
and  quite  another  to  sell  it.  The  designer  and  the  selling 
man  are  near  the  opposite  ends  of  quite  a  long  chain  of  other 
indispensable  individuals. 

Lastly,  as  there  are  numerous  gentlemen  to  whom  the 
names  "  Mr.  Hughes  "  and  "  Mr.  Bishop  "  might  be  taken  to 
apply,  I  would  like  to  particularise  those  who  assisted  me  as 
Mr.  Edward  Hughes,  B.Sc.  Eng.  (Lond.).  A.M.I.E.E.,  of  the 
Heriot-Watt  College.  Edinburgh,  and  Mr.  Harold  Bishop, 
Graduate  I.E.E.  Whatever  technical  merits  the  book  pos- 
sesses, they  are  as  much  due  to  Mr.  Hughes  as  to  myself. 
W.   Perren   Mavcock. 

London,  S.E.;  March   10th,  1917. 


Electric    Radiators. 

It  seems  to  me  that  your  contributor,  "  Experiment," 
misses  a  highly  important  point  in  his  article  on  this  subject 
in  your  issue  of  last   week. 

Your  contributor  is  handicapped  in  discussing  the  question- 
of  ideal  electric  heater  design,  because  this  question  cannot 
finally  be  decided  until  we  are  first  clear  in  our  minds,  and 
all  agreed,  as  to  the  most  practically  effective  temperature 
to  which  the  radiating  body  should  be  raised. 

In  his  opening  paragraph,  he  suggests  that  "  real  red 
heat"  is  the  desirable  point  on  the  temperature  scale,  but 
later  on  he  talks  of  a  fireclay  bar  in  a  certain  type  of  radiator 
as  being  a  very  effective  source  of  radiation,  and  certainly 
this  fireclay  bar  cannot  be  red  hot. 

Your  contributor  advocates  the  use  of  large  masses  of  fire- 
clay, but  I  would  ask  him  to  calculate  the  heat  units  that 
would  be  absorbed  by  these  masses  of  fireclay  in  attaining 
the  temperature  at  which  they  would  commence  to  radiate 
what  he  terms  "  useful  heat."  and  I  presume  by  this  that  he 
means  "useful  quality  of  heat."  as  distinct  horn  quantity 
•of  heat. 

Of  course,  all  electric  radiators  are  of  100  per  cent,  efficiency 
in  their  output  of  heat  units,  but  the  man  in  the  street 
knows  nothing  whatever  about  heat  units,  and  only  con- 
siders the  quality  of  the  heat,  and  insists  on  that  quality 
(temperature)  which  most  nearly  represents  the  comforting 
glow  of  the  coal  fire,  as  this  produces  what  Mr.  Wordingham 
has  termed   the  correct  "physiological  effect." 

Is  it  not  better  to  bow  to  the  demands  of  the  man'  in  the 
street  than  yield  to  the  dictates  of  pre-conceived  ideas  and 
text-book  acquired  doctrines  so  often  propounded  by  mere 
engineers  and   architects? 

When  we  talk  about  the  efficiency  of  an  electric  heater, 
we  can  only  do  so  with  reference  to  the  purpose  for  which 
the  particular  apparatus  was  designed.  A  low  temperature 
heater  may  have  an  efficiency  in  the  neighbourhood  of  100 
per  cent,  for  boiling  water,  but  the  same  low  temperature 
heating  element  would  have  no  efficiency  at  all  for  making 
toast.  This  is  such  an  obvious  truth  that  it  very  seldom 
receives  the  consideration  it  deserves,  and  it  has  become  the 
custom  to  talk  in  an  exceedingly  loose  and  incoherent  way 
about  the  efficiency  of  electric  heating  apparatus.  It  also 
leads  to  great  confusion  of  ideas  that  quantity  of  heat  and 
temperature  should  be  so  often  indiscriminately  referred  to 
as  "  heat." 

C.  Orme  Bastian. 

I/oridon.   W..   March  9th,  1917. 


closures,  for,  in  competition  with  our  energetic  friends  the 
gas  companies,  nothing,  in  my  opinion,  should  be  left  till 
absolute  maximum  efficiency  is  obtained. 

The  fact  that  heating  by  electricity  will  become,  general 
in  the  future  is  certain,  but  I  think  its  certainty  would  be 
more  swiftly  assured  if  the  manufacturers  turned  their  atten- 
tion more  to  heat  output  than  fancy  design. 

When  it  is  considered  that  a  radiator  casts  so  much  per 
hour  definitely,  one  sometimes  feels  ashamed  of  some  of  the 
devices  designed  to  produce  heat,  and  the  writer  has  up  to 
the  present  only  found  one  particular  make  that  can  truly 
be  said  to  give  satisfaction,  which  is  the  one  "  Experiment  " 
describes;  it  will  burn  trousers,  skirts,  coats,  and  furniture. 
in  fact,  everything  that  a  coke  fire  would  do  if  not  placed 
in  its  proper  position  in  a  room. 

Further,  a  real  difficulty-  to  intending  clients  is  that  they 
have  to  rely  chiefly  on  the  advice  of  their  particular  con- 
tractor, but  facilities  should  be  available  for  them  to  view 
various  makes.  This  idea  may  be  criticised,  but  in  the  in- 
terest of  the  electricity  supply  industry  and  a  contented  client 
it  is,  in  my  opinion,   essential. 

There  seems,  however,  to  be  a  difficulty  with  the  supply 
authorities  (chiefly  municipal)  in  deciding  upon  opening  a 
showroom;  perhaps  local  opposition  has  a  word  here,  or 
managers  are  loath  to  venture  for  fear  of  a  dead  loss  (if  the 
sales  are  not  good)  to  the  undertaking,  but  I  would  suggest 
that  electricity  supply  committees  or  managers  could  ap- 
proach manufacturers  to  meet  the  showroom  expenditure  in 
the  various  districts,  relying  on  sales  and  a  working  arrange- 
ment for  the  good  of  all  parties. 

I  feel  sure  that  the  time  is  fast  arriving  when  it  will  be  to 
the  interest  of  the  electrical  industry  to  supply  a  standard 
piece  of  apparatus  to  all  who  apply. 

.Mains    Engineer. 

March  &th,  1917. 

The  Inspection  of  Munitions. 

It  is  very  gratifying  to  find  "Commercial"  adopting  a 
saner  and  more  reasonable  attitude  towards  the  question  of 
inspection  of  munitions.  He  suggests  that  in  his  wisdom  he 
has  refrained  from  saying  all  he  knows  about  the  defects  and 
deficiencies  of  the  officers  and  inspectors  engaged  in  this  work, 
but  w:hy  not  have  shown  a  little  more  wisdom,  and  refrain 
altogether?  Most  men  who  have  had  a  fair  amount  of  ex- 
perience have  acquired  wisdom,  and  a  few  have  even  learnt 
how  to  ignore  trivial  matters,  and  to  devote  their  energies 
to  remedying  the  more  serious  ones. 

I  am  prepared  to  believe  that  at  heart  ' '  Commercial  ' ' 
would  like  to  assist  the  authorities  in  the  production  of  muni- 
tions, and  in  doing  this  he  is  quite  safe  in  exposing  any 
serious  deficiency  he  may  find  in  the  personnel  of  the  dif- 
ferent departments.  But  his  proper  course  would  be  to 
make  his  •  complaints  to  the  heads  of  the  departments,  who. 
as  he  is  probably  aware,  have  requested  the  manufacturers 
to  notify  them  of  any  lack  of  energy,  ability,  or  tact  on  the 
part  of  the  inspectors.  In  this  way  he  would  be  acting 
patriotically,  and  at  the  same  time  doing  useful  service  to 
the  general  body  of  skilled  men  who  are  acting  as  inspectors 
as  a  matter  of  duty,  and  at  a  considerable  sacrifice.  Such 
exposure  of  flagrant  cases  of  incompetence  would  be  wel- 
comed, and  it  would  be  much  more  effective  in  weeding  out 
any  incompetent  ones  than  by  mere-  pin-pricking  in  the 
Press. 

As  regards  the  list  of  questions  which  are  put  forward  for 
my  deliberation,  while  I  consider  them  most  superficial  and 
futile  in  their  purpose,  I  will  not  undertake  to  reply  to  them 
in  the  w-ay  "  Commercial  "  dictates.  At  the  same  time,  I 
ask  "  Commercial  "  to  take  a  wider  and  loftier  view  of  the 
subject.  Inspectors  and  manufacturers  are  alike  in  their 
fallibility,  and,  as  is  usual  with  purchaser  and  seller,  are  apt 
to  look  on  opposite  sides  of  the  question.  Lack  of  apprecia- 
tion of  each  other's  view  leads  to  misunderstandings,  and  mis- 
understanding leads  to  biased  minds.  When  both  sides  take 
up  such  an  attitude  it  opens  out  the  possibility  of  unpleasant- 
ness, and  this,  again,  reflects  on  the  work  which  is  being 
turned   out. 

My  advice  to  "  Commercial  "  is  to  keep  a  keen  eye  on  all 
inspectors,  and  if  he  finds  one  incompetent  in  his  duties  to 
inform  the  chief  of  the  department  of  such  failing.  I  can 
assure  him  that  if  his  complaint  is  justified  he  will  have  the 
satisfaction  of  seeing  the  culprit  relieved  of  his  post.  This 
would  be  a  much  more  honourable  course  to  take  than  to 
brand  them  all — officers  and  inspectors — as  a  lot  of  ignorant 
fools. 

Albion. 


In  reference  to  the  article  on  radiators  bv  "  Experiment  " 
m  the.  issue  of  March  2nd.  I  should  like  to  take  the  oppor- 
tunity of  acclaiming  ore   mtundo  accord  in  support  of  its  dis- 


THE     RONTGEN     SOCIETY. 


At  the  meeting  of  the  Rontgen  Society  on  March  5th,  Mr 
T.  Thorne  Baker,  A.M.I.E.E..  read  a  paper  on  the  use  of  the 
X-ray  intensifying  screen.  He  said  that  before  many  months 
were  past,  the  celerators  was  likely 

to  be  increased  by  200  or  300  per  cent.  Methods  had  also 
been  evolved  whereby  the  size  of  the  crystals  could  be  con 
trolled,  with  the  result  that  the  grain  of  the  intensifying 
screen  was  practically  no  larger  than  thai  of  the  photographic 
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plate  with  which  it  was  used  in  contact.  It  was  advisable 
'"  have  the  screen  above  the  plate,  sensitive  side  downwards, 
and  not  pia  versa,  as  some  recommended.  He  would  not  say 
definitely  whether  a  special  X-ray  plate  or  an  ordinarj  plate 
wae  the  bettei  foi  screen  work.  This  depended  upon  circnm- 
stances.  A  fact  which  needed  to  be  taken  into  account  was 
that  the  grain  of  ordinary  plates  w.^  apt  to  be  much  coarser 

than  that   of   g i  X-ray  plates;   the   silver  bromide  in  the 

\  ray  plate  was  precipitated  in  an  exceedingly  fine  form. 

At  the  same  meeting  further  discussion  took  place  on  the 
subject  of  sources  of  ultra-violet  radiation  in  relation  to  treat- 
ment by  ultra-violet  lays  Major  W.  J.  Tcrreli.  said  that 
spectroscopic  results  showed  that  tungsten,  provided  it  burned 
steadily  and  evenly,  was  the  right  metal  to  use  for  ultra 
violet  radiation.  The  therapeutic  value  of  tungsten  radiation 
consisted  first  in  its  destructive  action  on  micro-organisms, 
and.  in  the  next  place,  upon  the  erythema  which  it  produced 
and  which  resulted  in  an  increased  blood  supply  and  nutri- 
tion of  the  tissues.  Since  a  recent  meeting  of  the  Society 
when  this  subject  was  discussed,  he  had  been  experimenting 
with  tungsten  powder  and  with  pure  tungsten  for  electrodes. 
The  difficulty  of  using  powder  in  rods  was  that  of  getting  .suffi- 
cient compactness.  The  98  per  cent,  tungsten  burned  away 
very  quickly  compared  with  the  pure  tungsten.  In  bis  hands 
a  7  in.  rod  of  pure  tungsten,  costing  between  18s.  and  20s., 
burned  for  768  minutes,  and  this  was  a  very  good  result;  on 
the  other  hand,  a  rod  of  98  per  cent,  tungsten  burned  only 
for  2'21  minutes,  or  one-third  of  the  time.  In  terms  of 
ampere-minutes,  the  numbers  were  respectively  4,489  and 
1.254;  accordingly,  lie  thought  it  worth  while,  in  spite  of  the 
additional  expense,  to  go  on  using  this  pure  tungsten  unless 
some  better  method  of  preparing  the  98  per  cent,  pure  was 
forthcoming. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     OOODS. 


SWITZERLAND.— A  Decree,  dated  December  21st,  of  the 
Swiss  Federal  Assembly  amends  Article  14  of  the  Federal 
Customs  Tariff  Law  of  October  10th,  1902,  and  provides  that  a 
statistical  tax  at  the  following  rate  is  to  be  levied  on  all 
goods  passing  over  the  Swiss  Customs  frontier  :  — 

For  goods  dutiable  (declared)  by  weight,    2  cents,  per  100  kg. 

For  goods  dutiable   (declared)   by   unit.      2  cents,  per  unit. 

The  tax  is  to  be  not  less  than  5  centimes  for  each  consign- 
ment or  each  postal  parcel. 

The  Decree  is  to  come  into  force  on  a  date  to  be  fixed  by 
the  Federal  Council,  and  its  effect  will  be  that  the  following 
classes  of  goods,  which  have  hitherto  been  exempted  from 
payment  of  the  statistical  tax.  will  then  become  subject  there- 
to, viz.  :  — 

"  Goods  subject  to  the  payment  of  Customs  duty. 

'"  Goods  imported  or  exported  in  the  course  of  frontier 
tiaffic. 

"Goods  imported  or  exported  in  local  market  trade. 

"  Consignments  of  goods  sent  through  the  post." 

TERRITORY  KNOWN  AS  "  GERMAN  EAST  AFRICA." 
— Regulations  in  regard  to  trading  facilities  in  the  occupied 
territories  of  "German  East  Africa"  are  published  in  .i 
recent  issue  of  the  East  Africa  Protectorate  Gazette.  The 
ports  of  Pangani.  Sadani,  and  Bagamoyo  are  declared  to  be 
open  for  coastwise  traffic  only,  no  direct  foreign  trade  being 
allowed.  This  traffic  will  be  controlled  from  Tanga  and 
Dar-es-Salaam,  and  direct  coasting  trade  between  the  three 
ports  is  not  allowed,  unless  specially  authorised  by  the  Cus- 
toms Authorities  at  Tanga  and  Dar-es-Salaam.  Coasting 
traffic  is  at  present  limited  to  these  three  ports.  [All  goods 
entering  the  .port  of  Tanga  have  to  pay  an  import  duty  of 
10  per  cent,  ad  valorem — see  the  Review  of  December  22nd.] 

BERMUDA. — A  Government  notice,  dated  December  15th, 
prescribes  a  new  method  for  ascertaining  the  value  of  goods 
subject  on  importation  to  ad  valorem  duties.  Such  value  is 
now  to  be  ascertained  by  the  declaration  of  the  importer,  or 
his  agent,  made  or  subscribed  before  the  proper  officer  of 
the  Revenue  Department,  and  shall  include  the  invoice  cost 
of  the  goods,  tlic  cost  of  all  barrels,  cases,  crates,  boxes,  sacks, 
and  other  external  packages  and  coverings  of  every  kind,  and 
all  other  costs,  charges,  and  expenses  incurred  in  placing 
such  goods  in  condition  for  shipment  to  the  Colony  from  the 
port  of  shipment  in  the  country  from  which  the  same  were 
directly  or  indirectly  imported. 


NEW     PATENTS     APPLIED     FOR,      1917. 

(NOT    YET    PUBLISHED). 

Compiled  expressly  for  this  journal  bv  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London.  W.C.,  and  at 
Liverpool   ani    Bradford. 


W.     C.      FaIRWE 


2,764.     "  Lighting    equipment     for    motor    i 
February   26th. 

-.77:1      "  Electric    heaters    for    use    with    internal-combus1 
FAIKIRK    Ikon    Co.   &    C.   G.    Nobbs.      February    26th. 


2,788.     "  Apparatus   producing 

Wilson.      February    2u'rh. 
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lectrical   ox-illati, 


i-Otis,    Li:.. 
"      W.     H. 


-  *»  I  m  "     I!     \,s,RS.,n  &    II.   j.   Cari    : 

-■*"'■  "  '-'■■  I     O.    Bovwe.     1  I   ,:. 

1  M.    Bonora.     February   26th. 

Febraa"  '^!ectrob"ic  Im"  metal    'rem    scrap."     I-..    Popper. 

2,865.  "  Electric  water  heater."     E.  C.  Webster.     Februar    27th 

2,874.  "Receivers    for   wi  ."    o    |>,   Lucas.     February  27th 

.'-••7.8;,  ''Prr*'ess^    <<"    beating,    melting,    and     annealm;. 
tncity.       11.  Alexander,  A.  Imrkiv  &   w.  t.   v»jt.     F.  bru.-.r.*   27th. 

a-890  "System    ,.f    telephony."     I..    Ma22a.      February  27th. 

2.895-  "IgnWor,     systems      lor     internal-combustion     '.-nKin.  s."         Philips 

Brinton  to.     February  87th.      (U.S.A.,    March    23rd,    1911 

2,900.  "  Electric    cabh     ranneclors."      Chloride     Electrii 

and   H.  Dean.     Februar)  27th. 

2,903.  "Excess    wattmeters/'      \     W.    Burke.      February    27th.        I 

February    24th.    1916.) 
2.1)07.     "Portable    electric    lamp."     A.    Fletcher.      Februai       25 
2.!U2.     '•  Mercury     rectifier    distributing    systems."      British     XX'estingiiouse 

EuKTZX  &    Mv.rillSK,.    1  |V-      ..,,,gh,i..c     El-t.x    A     >l    njf.ciuf:-.r    CT 

I  ,S.A.)  February   27th. 

2,991  'Sparkplugs."     A.    L.    Ricgs.     February  28th. 

3.1112.  "  Sparking  plugs  (or  internal-combustion  engines."  C  F  I.  Kin.. 
.March  1st. 

3,039.  ••  Wireless  radio-signalling  b\  the  arc  system  "  I  Cohen  March 
1st. 

3,044.    "Electric    switches    f.,r    handlamps,  .v."     J.    G.    Ellis.     March    1--. 
3.046.     "  Drawn    filaments   for    electric    incandescence   l.imps  "      p     F     GuaR- 
dicla.     March   1st. 
3,061.    "Lifting  magnets."     A.    H.  Curtis  &  Igrantc   Electric  Co.     March 


3,062. 


1st. 


■  Resistance  grids."     A.   H.   Curtis  &   Igkvnk   Ki  i 


Co.      March 


3.091.     "Carrier    for    supporting    electric    lamp,    &c      -  reflectors,    &c." 

A.    P.    Kl  THBRFORD.       March    2nd. 

3.102.     "Holders   or  adapters  (or  ctrk   arc    I. .rips."     N.    Eales. 

and  T.    L.   Grimstone.     March  2nd. 

3,113  "Manufacture  of  carbon  lor  electrochemical,  metallurgical  1c  ser- 
vices."     T.    W.    S.    HriCHINs.      March    2nd. 

3.12.">.  "  Apparatus  for  electrolytic  production  of  copper  ic."  M  V 
G.IRIN      (nee   Bailly).      March  2nd.  ' 

3.127.  "  Electromagnetic  switches  or  contactors."  A.  West  &  Co.  AND 
XV.    L.   Wise.     March   2nd. 

3.128.  "  Electromagnetic  switches  nr  contactors."  F.  N.  Pickett  and  A. 
West   &    Co.     March  2nd. 

3,131.  "  Electric  ignition  systems  for  internal-combustion  engines. "  Etvr- 
iissements  de  Dion-Bouton  Soc.  Anon.  March  2nd.  (Fran,..  Apri!  22n.', 
1916.) 

3,155.     "  Electrical   generators    and    motors."     J.    Shepherd.      March    3rd. 

3,160.  "  Manufacture  of  clay,  lumbago,  &-c,  articles  bv  electro-deposi- 
tion   on    metal    moulds."     B.    J.'  Allen     'March   3rd. 

3.179.  "Sparking  plugs  fo'  internal-combustion  Engines."  G.  Parsons 
AND    T.    C.    E.    Rowland.'    March    3rd. 


PUBLISHED     SPECIFICATIONS. 


1915. 

10.226.  Interconnecting  no  Electrical  Conductors  of  Two  Railway 
Cars.     J.    Wollenmann.      July    14th. 

1918. 

The  numbers  in  parentheses  arc  those  under  which  *h'  specification  mill 
be  printed    and  abridged,    and    all    subsequent  proceedings  will    be   taken. 

88.  Apparatus  for  Concentrating  and  Projecting  Radiant  Energy.  S. 
Salto.      January   3rd,    1916.      (103,830.) 

224.  Driving  and  Controlling  Dynamo-electric  Generators.  W.  F.  W 
Rhodes    &    J.    Firth.      May   22nd,    1916.      (103,835.) 

1,705.  Means  and  Apparatus  for  Controlling  Alternating  Currents  si  ci> 
as  are  used  in  Wireless  Signalling  Systems.  British  Thomson-Houston  Co 
(General    Electric    Co..    U.S.A.)     February  4th,    1916.     (103.842.) 

1.843.     Alarm    Thermometers.      E.    Gethin.      February    8th,   1916.      (103.848  , 

2.24't.  Means  for  Passing  Through  the  Human  Bodv  Currents  Derived 
from  the  Ordinary  Town  Main  Electric  Supply.  E.  E.  Greville.  February 
15th.      (Cognate    applications,    8,240/16    and    11,363/16.)      (103.859.) 

2.288.     Massage  Apparatus.     J.   C.   Johansen. .  Februar)    15th.  1916.  1103.863.) 

2.32U.  Mexns  for  Producing  Alternating  Currents.  British  Thomson- 
Houston   Co.    (General   Electric   Co.,    U.S.A.).      February    16th.    1916.     (103.865.) 

2,350.  Electric  Pocket  Lamps.  A.  Weinmann  &  E.  Kuhn-Frei.  February 
16th.   1916.      (103,871.) 

2, 524  Method  of  and  Apparatus  for  Transforming  Motion  into  Elec- 
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THE   AGKICULTURAL   ELECTEIC 
SUPPLY  AND  ELECTRIC  POWER 

COMMITTEES. 


A  most  welcome  announcement  is  that  which  we 
received  early  in  the  week,  intimating  the  forma- 
tion of  a  "  Committee  on  the  development  of  elec- 
tricity in  agricultural  areas  "  by  the  Council  of  the 
Incorporated  Municipal  Electrical  Association,  and 
we  take  this  opportunity  of  congratulating  the  Pre- 
sident of  that  body.  Mr.  F.  M.  Long,  on  having 
brought  this  important  matter  forward,  and  equally 
the  (  ouncil,  on  the  celerity  with  which  it  has  given 
practical  effect  to  his  wishes.  As  our  readers"  are. 
no  doubt,  aware,  the  Electrical  Review,  "  plough- 
ing a  lonely  furrow,"  has  in  recent  years  devoted  a 
large  amount  of  space  to  this  subject,  and  has  fre- 
quently urged  that  the  time  had  arrived  when  the 
use  of  electricity  in  agriculture  could,  and  should, 
be  treated  seriously,  and  regarded  as  a  factor  of 
essential  importance  in  the  economic  development 
and  progress  of  our  rural  communities.  Possibly 
all  such  suggestions  would  have  fallen  on  deaf  ears 
had  not  the  war  supervened  and  changed  the  public 
outlook  from  things  parochial  to  things  national, 
and  particularly  to  those  matters  which  are  material 
to  the  winning  of  the  war.  than  which — as  we  can 
now  fully  realise — none  is  more  urgent  than  the  in- 
creased prosperity  and  productiveness  of  our  agri- 
cultural and  allied  rural  industries.  It  is.  tnerefore. 
singularly  appropriate  that  this  year's  President  of 
the  I.M.E.A..  whose  domiciliary-  city.  Norwich,  is 
the  centre  of  one  of  our  premier  agricultural  coun- 
ties, should  have  given  practical  shape  to  the  various 
ideas  and  suggestions  on  this  subject  which  have 
Keen  made  from  time  to  time  in  our  columns. 

The  present  Committee  is.  of  course,  only  a 
nucleus,  with  powers  to  add  to  itself  representatives 
of  the  various  interests  which  are  essential  to  the 
proper  organisation  of  this  branch  of  the  industry, 
which,  it  will  be  gathered  by  reference  to  the  objects 
in  view,  covers  a  fairly  extensive  range  to  com- 
mence with.  In  passing',  we  would  suggest  that  an 
early  opportunity  should  be  taken  to  include  repre- 
sentatives of  the  company  undertakings,  whose  in- 
terest in  rural  supply  developments  is  undoubtedly 
as  great  as,  and  possibly  greater  than,  that  of  the 
municipal  fraternity,  for  although  the  future  will 
probably  show  the  necessity  of  forming  provincial 
sub-committees — purely  on  the  ground  of  conveni- 
ence in  dealing  with  an  extremely  widespread  in- 
dustry-yet it  is  essential  that  all  the  interests  in- 
volved shall  be  amalgamated  and  unity  of  effort 
secured  throughout  the  country.  To  us  it  appears 
that  the  primary  objects  of  such  an  organisation 
are  (i)  the  creation  of  a  favourable  body  of  opinion 
amongst  the  farming  community  in  the  proposed 
areas  of  supply,  anil  (2)  the  provision  of  the  neces- 
sary transmission  systems  to  meet  the  demand  for 
electricity  as  it  arise-.  A-  regards  the  former,  no 
great  difficulty  should  he  encountered,  as  the  initial 
areas  to  be  supplied  will  be  those  in  the  vicinity  of. 
and  intimately  in  touch  with,  towns,  for  the  most 
part,  and  as  experience  teaches  that  propaganda  of 
this  kind  is  cumulative  in  effect,  progress  further 
afield  will  be  facilitated  in  the  future.  The  provi- 
sion of  transmission  facilities  is  likely  to  be  a  much 
11, ore  knotty  problem,  however,  particularly  where 
the  areas  of  adjoining  authorities  are  involved,  and 
•h  the  Board   of  Trade  car   granl  the  neces- 
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sarj  facilities,  and  all  the  omens  portend  that  the 
Board  will  in  the  future  place  a  wide  and  favourable 
interpretation  on  its  powers  relating  to  electricity 
supply,  much  still  remains  to  be  accomplished  to 
ensure  that  such  transmission  schemes,  when  re- 
quired by  rural  communities,  shall  be  provided 
expeditiously. 

In  addition  to  legislative  facilities  it  may.  for  in- 
stance, be  necessary,  in  the  case  of  small  under- 
takings, to  invoke  financial  assistance  in  the  form 
of  guarantees  in  the  early  years,  and  this  is  a  matter 
which  should  appeal  directly  to  the  Development 
Commissioners  of  the  Board  of  Agriculture,  whose 
raison  d'etre  i-  presumably  the  support  of  necessary 
and  useful  developments  in  connection  with  agri- 
culture, such  as-,  for  instance,  the  50-acre  electro- 
culture  experiment  which  will  be  carried  out  at 
Hereford  thi>  year. 

The  whole  subject  of  electricity  supply  in  its 
relation  to  industrial  progress  is,  of  course,  attract- 
ing much  more  attention  in  official  circles  now  than 
at  any  previous  period,  and  it  is  somewhat  signifi- 
cant that  the  President  of  the  Board  of  Trade 
is  appointing  a  Departmental  Committee  to  con- 
sider and  report  on  the  steps  which  should  be  taken, 
whether  by  legislation  or  otherwise,  to  ensure  that 
there  shall  be  an  adequate  and  economical  supply  of 
electric  power  for  all  classes  of  consumers  in  the 
L  nited  Kingdom,  and  particularly  industries  which 
depend;  upon  a  cheap  supply  of  power  for  their 
proper  development. 

The  scope  of  the  Committee's  inquiry  is  such  that 
it  must  necessarily  include  the  rural  consumer,  pre- 
sent and  prospective,  in  its  survey,  and  thus,  in- 
directly, the  needs  of  the  farming"  industry.  Rural 
England  is.  perhaps,  more  awake  to  the  advantages 
of  electricity  supply  than  is  usually  supposed,  as 
witness  the  recent  resolution  of  the  Ewell  Parish 
Council  which  was  submitted  to  the  Board  of  Trade. 
pointing  out  that  the  Council  was  of  opinion  that 
one  of  the  greatest  needs  of  rural  parishes  in  the 
South  of  England  was  cheap  and  reliable  power. 
and  that  this  would  do  more  than  anything  to  keep 
the  village  industries  alive,  and  expressing  a  desire 
for  a  cheap  supply  of  electricity  in  the  parish  at  the 
earliest  possible  moment. 

We  can  only  add  the  hope  that  the  efforts  of  the 
above  Committees  and  of  those  already  at  work,  to 
which  attention  has  been  drawn  in  our  columns,  will 
result  in  that  widespread  development  of  electricity 
supply  which  is  undoubtedly  vital  to  our  national 
prosperity. 


The    case     of    the    Metropolitan 
F.ffectof  the       Water  Board  v.   Dick,   Kerr  &  Co., 
War  on  Ltd.,  decided   by  the   Court  of  Ap- 

Construction  peal  on  March  5th.  involves  the 
Contracts.  consideration  of  a  point  of  great  in- 
terest to  those  whose  contracts  are 
affected  or  suspended  by  the  war.  The  Board  had 
emploved  the  defendants  to  construct  certain  reser- 
voirs for  £673.000.  In  February.  1916.  while  the 
work  was  being  executed,  the  Ministry  of  Munitions 
decreed  that  it  should  cease.  Subsequently  the 
Board  claimed,  in  an  action  at  law.  a  declaration  to 
the  effect  that  the  contract  was  still  subsisting,  and 
that  the  defendants  were  bound  to  perform  it.  Mr. 
Tustice  Bray,  in  a  judgment  upon  which  we  com- 
mented at  the  time,  decided  that  this  was  so.  The 
contractors  appealed  from  his  decision,  which  was 
based  on  this :  that  the  engineer  under  the  contract 
had  power  to  extend  the  time  of  completion,  and 
that,  notwithstanding  the  order  of  the  Ministry,  the 
contract  had  not  been  frustrated  or  its  completion 
rendered  physically  impossible.  The  Court  of  Ap- 
peal have  reversed  this  decision,  pointing  out  that, 
upon  the  authority  of  the  decided  cases,  every  liar 
gain  must  be  presumed  to  have  been  made  on  the 
footing  that   a  particular  thing,  or  state  of  things. 


would  continue  to  exist.  The  .Master  of  the  Rolls 
found  that  the  contract  could  not  be  performed  after 
the  receipt  of  the  notice  from  the  Ministry.  "This," 
be  said,  "  was  not  a  temporary  prohibition.  .  .  ." 
The  contractors  treated  it  as  of  such  a  nature  as  to 
terminate  their  liabilities  under  the  contract,  and 
the  fact  that  the  restraint,  which  had  been  in  force 
for  six  months  at  the  date  of  the  trial,  has  now  been 
in  existence  for  12  months,  is  a  matter  to  which  the 
Court  is  entitled  to  have  regard.  On  this  ground 
alone  he  thought  the  appeal  should  succeed.  Hav- 
ing regard  to  the  large  number  of  contracts  which 
must  be  in  a  state  of  suspended  animation  owing  to 
the  war,  this  decision  is  likely  to  be  far-reaching  in 
its  effect.  Serious,  indeed,  would  be  the  liabilities 
of  contractors  if  they  had  to  recommence  work  upon 
pre-war  term^  at  such  time  as  the  Ministry  of  Muni- 
tions might  lie  able  to  allow  the  resumption  of  work. 
Phe  case  may  possibly  go  to  a  higher  Court. 

Men  and  women  who  are  living 
Problems  of  conscientiously  in  these  days  have 
ihe  Moment,  few  idle  hours.  We  do  not  pretend 
that  this  is  a  good  thing  for  us. 
change  and  recreation  of  some  kind  or  other  being 
essential  if  we  are  to  give  our  maximum  efficient 
output  during  our  working  hours.  Creatures  of  cir- 
cumstance, however,  we  work  under  the  pressure 
imposed  by  necessity:  patriots,  in  earnest  concern- 
righteous  conflict,  we  labour  under  the  im- 
pulse of  Duty.  Most  of  us  are  trying  to  reconcile 
these  two  calls  of  the  moment.  Depleted  staffs  im- 
pose heavier  burdens,  and  National  Service  demands 
add  an  almost  irresistible  appeal.  The  manifold 
<  .overnmental  restrictions  of  war-time — the  "Thou 
shah's  "  and  "  Thou  shalt  nots  " — are  themselves, 
if  they  are  intelligently  followed  and  consistently 
complied  with,  a  bundle  of  obligations  accentuating 
the  burdens  imposed  by  necessitv.  and  obstructing 
the  path  of  him  who  tries  to  supplement  his  normal 
activities  with  other  service.  But  we  have  got  to 
win  the  war,  and  though  we  may  often  be  irritated 
because  we  think  that  some  things  might  have  been 
done  differently,  we  yield  to  the  imperative  pressure 
of  the  moment  and  get  things  done.  We  are  not 
suggesting  that  everybody  is  employed  to  the  best 
of  his  ability,  or  upon  the  tasks  for  which  he  is  by 
experience  and  training  most  fitted,  but  some  men 
who  are  so  engaged  find  themselves  in  a  quandary 
'twixt  the  calls  of  present  duty  and  the  appeal  to 
change  to  other  forms  of  service.  So  long  as  the 
call  for  National  Service  is  on  a  voluntary  basis  the 
individual  conscience  must  play  a  very  important 
part.  The  electrical  industries  are  in  the  main  an 
important  National  Service;  but  there  are  demands 
from  the  Military  and  Naval  Services  for  men  from 
those  industries,  because  the  actual  and  prospec- 
tive operations  of  the  Forces  necessarily  have  a 
large  claim  upon  us  all.  The  difficulties  of  recon- 
ciling the  two  claims  are  not  always  easily  solved 
by  tliose  in  authority,  and  men  have  to  leave  more 
or  less  congenial  occupations,  for  which  they 
thought  theywere  best  fitted  to  serve  the  national 
>.\use.  and  take  up  some  other  class  of  work,  per- 
haps a  lower  class  of  duty  in  the  same  line  of  occu- 
pation and  at  a  less  remuneration,  because  those 
responsible  for  carrying  out  the  provisions  of  the 
Acts  decide  that  the  'emergencies  of  the  moment  or 
the  possibilities  of  the  situation  demand  the  change. 
For  this  we  must  blame  the  enemy  first  and  fore- 
most, and  work  harder  to  defeat  him:  but,  second, 
we  will  ask  to  be  allowed  to  remember  that  we  live 
in  a  verv  human  and  inefficiently  conducted  world. 
The  thoughts  of  some  of  our  readers  we  believe  to 
run  along  the  foregoing  lines  just  now,  especially 
those  who  are  placed  in  managerial  capacities  in 
industrial  concerns  and  in  important  commercial 
offices:  these  will  hardly  be  relieved  in  days  of  ex- 
ceptional pressure  when  they  read  Press  reports  of 
speeches  such  as  Mr.  Gordon  Selfridge  delivered  at 
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Gresbam  College  the  other  day.  Copy-book 
maxims  on  how  to  succeed  in  business  are  all  very 
well  in  peace  time,  or  for  instilling  into  juvenile 
minds  even  in  war  time,  but  to  tell  us  all  in  these 
days  that  "  the  head  of  the  business  should  not  be 
busy,  because  he  would  then  have  no  time  to  see 
that  others  were  busy,"  is  to  utter  a  platitude  which 
everybody  should  have  known  in  normal  times,  and 
will  practise  again  when  the  stress  of  war-time 
passes  away;  but  where  are  the  head;  of  businesses 
who  in  these  days  of  depleted  staffs,  manifold 
restrictions,  and  urgings  toward  business  develop- 
ment for  the  future,  are  not  busy?  Of  course,  it 
makes  for  efficient  conduct  of  any  business  of  size 
for  the  heads  to  be  able  to  think  and  plan  while 
the  employes  develop  and  carry  out  the  details  of 
policy  in  their  own*  efficiency;  but  in  our  experi- 
ence most  managers  are  thinking,  planning,  and 
working  hard  as  well  at  present.  In  normal  times 
the  efficient  manager  knows  it  is  correct  policy  not 
to  be  too  much  tied  up  with  detail,  but  surely  in 
these  days  most  of  us  are  doing  many  unaccus- 
tomed tasks  because  necessity  and  duty  compel ; 
maxims  such  as  this  from  what  Mr.  Gordon  Self- 
ridge  calls  his  "  Commercial  Bible  "  hardly  help  us 
just  now — we  wiy  get  on  with  the  work  which 
must  be  done,  whatever  it  may  be,  and  leave  others 
to  do  the  talking. 


In    common    with    almost     every 
The  other   controlled  industry,  the    wire 

Wire=  Drawing  manufacturing  section  has  had  to 
Industries.  face  an  increasing  variety  of 
difficulties;  but.  although  the  dis- 
location caused  by  the  exigencies  of  the  situation 
has  in  some  cases  proved  of  a  somewhat  serious 
nature,  resourcefulness  and  perseverance  have  mate- 
rially eased  the  situation.  The  complete  control 
exercised  by  the  Ministry  of  Munitions  on  all  sup- 
plies of  raw  copper,  while  dispensing  with  a 
considerable  amount  of  duplication,  has  doubtless 
reacted  somewhat  unfortunately,  as  regards  fluctua- 
tions in  market  prices,  against  those  firms  which 
had  bought  some  months  ahead.  So  far.  only  Class 
A  men  in  the  unskilled  section  appear  to  have  been 
called  up  from  the  most  important  firms,  but  there 
is  likely  to  be  a  heavy  pruning-out  very  shortly  of 
semi-skilled  men,  and  possibly  certain  classes  of 
skilled  men  also.  It  is,  perhaps,  fortunate  for 
British  wire  manufacturers  that  nearly  all  their 
most  important  pre-war  customers  are  themselves 
engaged  in  the  production  of  war  material  for  which 
copper  goods  are  largely  required.  The  transition 
after  the  war  from  munition  requirements  to  the 
demands  of  peaceful  trading  should,  in  consequence, 
involve  the  minimum  expenditure  of  time  and 
money. 

A  new  law  in  regard  to  the  partial 

Water  Power     diversion    of    public    waterways     in 

in  Italy.         Italy  was  brought  into  operation  on 

January  ist,    1917.     The  coal  crisis 

in   the   country  has  demonstrated   the  necessity  for 

at  once   utilising  to  a  greater  extent  the   available 

water    powers   with    more   certain   guarantees   than 

those    comprised    as   a    matter    of    urgency    in   the 

decrees    issued   in   January    and   September* of   last 

year.     Under  the  new  law  the  duty  of  dealing  with 

the  problem  has  been  entrusted  to  a  Superior  Water 

Council,  formed  in  connection  with  the  Ministry  for 

Public  Works. 

The  procedure  for  obtaining  a  water-power 
concession  has  been  simplified.  The  criterion  of 
priority,  which  permitted  injurious  monopolies,  has 
been  modified,  and  replaced  by  those  of  greater  and 
better  utilisation.  Concessions  are  to  be  granted 
fo'-  a  period  not  exceeding"  50  years  for  diversions 
for  motive  power  purposes,  and  for  not  over  70 
years    for    those    for    irrigation    and    potable    pur- 


poses. If  the  objects  for  which  the  concessions 
are  issued  continue,  the  latter  will  be  prolonged  at 
the  normal  time  of  expiration.  The  concession^ 
which  lapse  will  pass  into  the  possession  of  the  State 
without  any  compensation  being  payable  for  t  la- 
water  collecting  and  regulating  works,  the  canaL 
and  the  conduits,  whilst  the  State  will  have  the  right 
of  acquiring,  at  the  then  value,  the  machinery  and 
installations  for  producing,  transforming,  and  dis- 
tributing electrical  energy. 

The  introduction  of  the  law  has  not  fully  met  the 
wishes  of  the  Associazione  Elettrotecnica  Italiana. 
Shortly  before  the  measure  came  into  force  a  con- 
ference was  held,  at  the  instance  of  the  Association. 
to  consider  the  situation  created  by  the  scheme,  and  a 
resolution  was  adopted  expressing'  regret  that  the 
problem  of  amending  the  law  had  not  been  postponed 
until  aften  the  war,  so  that  the  questions  raised 
could  have  been  properly  discussed  and  definite 
measures  adopted  with  the  assistance  of  Parliament 
and  the  country.  At  the  same  time,  and  recognising 
the  urgency  of  providing  for  the  increasing  demand 
for  electrical  energy  during  the  course  of  hostilities, 
the  resolution  submitted  that  the  construction  of 
hydro-electric  works  would  be  facilitated  by  an  ex- 
tension of  the  decree  of  last  September  so  as  to 
apply  to  all  requests  for  concessions  for  new  diver- 
sions of  waterways,  irrespective  of  the  applicant. 
The  conference  finally  decided  to  form  a  permanent 
committee  on  public  waterways,  composed  of  repre- 
sentatives of  all  technical,  industrial,  and  agricul- 
tural associations. 

In  a  recent   speech,  which  excited 
Irish  a  great  deal  of  interest  in  the  Times 

Water  Power,  and  Daily  Mail,  Lord  Northcliffe 
declared  "that  the  Irish  problem,  in 
his  opinion,  was  an  economic  one.  and  suggested 
that  the  solution  would  be  found  in  the  development 
of  the  water  power  available  in  Ireland.  He  had 
"'  sought  eagerly  for  any  recent  expert  report  on 
t lie  water  power  of  Ireland,"  but  without  success; 
unfortunatelv.  he  did  not  seek  our  assistance — had  he 
done  so,  he  would  have  speedily  arrived  at  the  desired 
end,  for  the  subject  has  been  dealt  with  on  various 
occasions.  Lord  Northcliffe's  enthusiastic  accounts 
of  the  "  white  coal  "  resources  of  Ireland  are  un- 
fortunatelv, in  the  absence  of  expert  guidance,  based 
upon  supposition  to  a  great  extent,  and  we  fear  that 
the  reality  will  prove  disappointing  to  him.  It  is  true 
that  at  certain  seasons  there  is  a  great. deal  of  energy 
running-  to  waste,  but  the  minimum  flow  of  the 
Irish  rivers  is  only  about  one-sixth  of  the  ordinary 
maximum,  and  for  industrial  purposes,  unless  the 
hydraulic  plant  is  supplemented  (at  great  additional 
cost)  with  steam  or  gas-driven  plant,  is  is  the 
minimum  flow  that  fixes  the  capacity  of  the 
undertaking.  There  are  certain  sites  at  which  power 
could  be  obtained  close  to  the  sea.  and  therefore 
under  highly  favourable  conditions;  and  on  the  Shan- 
non, which  Lord  Northcliffe  describes  as  the  great- 
est river  of  the  British  Isles,  water  carriage  to  the 
sea  is  available.  At  other  places  transmission  lines 
would  be  necessary  to  carry  the  power  to  suitable 
sites  for  factories.  A  valuable  feature  is  the  fact 
that  in  main  cases  the  rivers  are  fed  from  large 
lakes  which  could  he  utilised  for  the  storage  of 
water,  greatly  improving  the  possibilities.  On  the 
other  hand,  there  are  vested  interests  to  be  dealt 
with,  such  as  navigation  and  fishing  rights,  com 
pensation  for  the  disturbance  of  which  would  in- 
volve heavv  outlay*  moreover,  in  many  cases  the 
hydraulic  works  would  be  ver\  OOStly.  That  there 
is  a  good  deal  of  water  power  available  '"  Ireland 
appears  to  be  the  fact ;  hut  whether  it  could  be  deve- 
loped profitably  is.  except  in  a  few  instances,  very 
doubtful,  and  we  fear  that  those  who  build  their 
hopes  on  Lord  Northcliffe's  optimistic  guessing  are 
doomed  to   suffer  a  painful   disillusionment. 
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ELECTRIC 


COOKING  AT 
CANTEEN. 


A     Y.M.C.A. 


Throi  1,11  tlic  courtesy  of  the  British  Electric  Transformer 

Co.,  of  Hayes,  we  are  able  to  illustrate  the  very  complete 

lectric  cooking  installation  which  lias  recently  been  sup- 


Fig.  1.  -Y.M.i'. A.  ■  Electrical' 


The  ovens  are  of  the  well-known  Tricity  pattern,  with 
bright,  polished  exteriors,  each  single  oven  having  a  top 
and  a  bottom  heater  plate  of  the  ribbed  type,  while  the 
double  ovens  have  two  top  and  two  bottom  heaters. 

The  heaters  are  each  controlled  by  adjacent  "  high- low  " 

ty[>e  switches    giving  900   or  250-watt   leadings,  and  are 

coupled  to  standard  control  panels  arranged  round  the  edge 

of  the  table,  each  panel    containing    a 

fuse,   n.!'.    switch,   lamp   indicator,   and 

plug  connection. 

The  ovens  are  provided  on  the  tup 
with  hoods  for  simmering  puddings, 
sufficient  heat  being  available  for  this 
purpose  from  the  top  oven  heater. 
•  In  all,  14  plain  boiling  plates  have 
been  supplied,  the  majority  being  fitted 
on  the  table  :  each  plate  has  two  working 
loadings  giving  225  and  850  watts,  with 
near-by  control  by  means  of  "high-low" 
switches,  and  coupled  to  a  standard 
control  panel,  as  in  the  case  of  the  ovens. 
For  use  in  connection  with  these  plates, 
there  have  been  supplied  four  large 
Canteen  in  Xorth  London.  boilers    f2(!    in.    x     15    in.    x     12   in.). 


Pig.  -.—  -Interior  of  Dining  II  \i 

plied  by  them  for  a  new  Y.M.C.A. 
canteen  in  North  London.  This  can- 
teen is  a  spacious  structure,  standing 
apart  from  the  works,  and  containing 
a  general  dining  room  and  smaller  rooms 
reserved  tor  the  works  staff  and  admin- 
istrative purposes  ;  the  architect  was  Mr. 
A.  Alban  EL  Scott,  of  Lincoln's  Inn. 
W.C. 

;  Some  idea  of  the  interior  can  be 
gathered"  from  fig.  2,  which  shows  the 
large  hall  from  behind  the  pocking 
apparatus,  which  it  will  be  noted  is  in 
the  hall  itself — there,  of  course,  being 
ii"  objection  to  such  a  situation  in  the 
case  of  electrical  cooking  apparatus, 
owing  to  the  absence  of  smoke  and 
fumes,  and  absolute  cleanliness  of  elec- 
trical cooking  operations. 

The  principal  cooking  apparatus  is 
concentrated  on  a  large  table,  whieli 
carries  two  double  and  two  single 
"  Tricity "  ovens,  and  a  number  of 
••  Tricity  "  boiling  plates,  for  cooking 
vegetables,  &c.  In  addition,  a  carving  table  and  four  hot 
cupboards  adjacent  to  the  counters  are  installed. 


Apparatus  in  the  Foreground, 


Fig.  3.— Electrical  Boilers  and  Carving  Table. 

fitted  with  wire  baskets   and    draw-off  taps,   for   cooking 
potatoes,  vegetables,  puddings,  &c.  ;  three  similar  boilers. 
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each  of  10  gallons  capacity,  for  boiling  water  for  making 
tea  :  three  ham  boilers  ;  also  six  saucepans  of  6  to  12  pints 
capacity.  Two  cover  plates  are  provided  for  standing  over 
the  boiling  plates,  so  that  several  utensils  can  be  heated  at 
the  same  time. 


through  a  east-iron  distribution  box  installed  tinder  the 
cooking  table,  the  outgoing  circuits  being  carried  in 
conduit,  with  flexible  armoured  connecting  cables  to  the 

apparatus.  Special  beat  insulated  urns  are  provided  on  the 
counters  for  keeping  the  tea  warm  for  serving. 

The  water  for  kitchen  requirements 
is  obtained  from  a  small  Beeston  Domestic 
coke-fired  boiler,  and  an  [deal  boiler, 
working  in  conjunction  with  a  small 
electrically-driven  centrifugal  circulating 
pump,  supplies  the  hot  water  required 
for  heating  the  building. 

The  canteen  is  under  the  charge  of  a 
lady  superintendent,  who  is  assisted  by 
a  staff  of  voluntary  and  paid  workers, 
and  at  the  present  time  about  150  hot 
meals  arc  supplied  at  midday  and  a 
similar  number  of  light  meals  in  the 
evenings.  Very  few  firms  indeed  can 
boast  of  such  an  excellently  situated 
and  well-equipped  establishment  in  con- 
nection with  their  works,  and  both  the 
promoters  and  users  are,  in  this  case, 
to  be  congratulated  on  a  happy  result. 


i.— '■' TRICITV  "    HOT-CUPBOARDS   AT   A    Y.M.C'.A.   CANTEE.N 


QThe  carving  table,  6  ft.  li  in.  x  2  ft.  wide  and  oft,  high, 
is  fitted  with  two  tinned  copper  meat  dishes  and  nickel- 
plated  covers,  and  with  l£  KW.  of  heaters  of  the  maker's 
new  ".Flamingo"  (red  hot)  pattern.  The  four  hot 
cupboards,  each  7  ft.  long,  3  ft.  3  in.  high,  and  1  ft.  wide. 
which  form  part  of  the  counter  enclosing  the  cooking  space, 
are  built  up  of  sheet  steel,  with  angle-iron  frames.  Three 
of  these  are  fitted  with  eight  shelves  to  take  plates  of  meat 


DECIMAL    COINAGE    AND    THE 
'  METRIC     SYSTEM. 


0UB  readers  will  remember  that  in 
the  autumn  of  1915  we  devoted  a  con- 
siderable amount  of  space  to  the  advocacy  of  drastic 
reforms  in  our  currency  and  weights  and  measures — 
reforms  which,  in  our  opinion,  are  long  overdue,  and  for 
which  the  present  circumstances  afford  the  most  favourable 
opportunity  imaginable.  We  showed  that,  as  a  result  of 
a  series  of  questions  which  we  addressed  to  a  large  number 
of  manufacturing  firms  in  the  electrical  and  allied  indus- 
tries, the    replies  were  in   a   majority  of   four   to   one    in 


Fin.  ."..     "Tricity"  Ovens  and  Boilers  at  a  Y.M.C.A.  Canteen. 


and  vegetables — (64  in  each),  in  order  to  facilitate  serving, 
while  one  has  five  shelves  for  warming-up  food  supplied  by 
the  men  themselves. 

Each  hot-cupboard  is  heated  by  elements  of  the 
-  Flamingo  "  type,  with  a  total  loading  of  3  kw.,  controlled 
by  three  switches.  This  apparatus  is  all  operated  on  120 
volts,  the  ovens  and  boilers  being  balanced  on  either  side  of 
a  240-volt  three-wire  system  of  supply,  which  is  introduced 


favour  of  the  adoption  of  decimal  coinage  and  ol  metric 
weights  and  measures  in  this  country,  and  we  endeavoured 
to  demonstrate  by  detailed  argument  and  illustration  that 
the  change  was 'desirable  in  the  interests  of  our  manu- 
facturing industries  and  trade,  both  internal  and  external  ; 
that  it  presented  no  serious  difficulties;  that  the  cost  and 
disturbance  to  manufacturing  operations  would  be  rastw 
less  than  was  alleged  by  the  opponents  of  the  Scheme,  and 
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that  in  view  of  t lie  general  reorganisation  of  our  industries 

and  the  fierce  trade  war  that  would  follow  the  cessation  of 
hostilities,  it  was  imperatively  necessary  to  proceed  with  the 
matter  without  loss  of  time.  That  the  opportunity  to  do  so 
is  ideal  and  unique  is  obvious,  for  the  people  of  this  country 
have  been  roused  from  lethargy  by  the  German  attempt  to 
break  up  and  destroy  the  British  Empire,  and  are  ready  to 
receive  and  consider  new  ideas  ;  the  prices  of  commodities  have 
been  inflated  to  50  or  100  per  cent,  above  their  normal  value, 
so  that  the  slight  change  required  to  decimalise  our  coinage 
would  be  a  mere  flea-bite  ;  and  the  reorganisation  on  an 
enormous  scale  of  factories  and  workshops  that  have  been 
employed  for  the  manufacture  of  munitions  would  greatly 
facilitate  the  introduction  of  metric  measures  on  the  return 
of  peace,  when,  moreover,  prices  will  be  falling,  so  that  the 
adoption  of  metric  weights  for  ordinary  commercial  trans- 
actions would  take  place  in  a  time  of  flux.  Further,  some 
millions  of  our  fighting  men  will  be  returning  from  the 
front,  where  they  have  acquired  a  familiarity  with  decimal 
coinage  and  the  metric  system  which,  beyond  all  doubt, 
will  have  dispelled  their  latent  aversion  towards  foreign 
methods,  and  will  exert  a  tremendous  influence  upon  public 
opinion  at  home. 

Arising  out  of  our  articles  on  this  subject,  correspondence 
followed,  both  in  our  pages  and  privately,  the  latter  con- 
tinning  at  intervals  for  over  twelve  months,  and  it  has 
become  clearly  manifest  that  public  interest  in  the  matter 
is  steadily  growing.  One  of  the  most  important  develop- 
ments of  the  past  year  in  this  relation  was  the  formation 
of  the  Manchester  and  District  Decimal  Association,  under 
the  patronage  of  the  Lord  Mayor  of  Manchester  and  many 
other  distinguished  leaders  in  industry  and  commerce,  with 
Mr.  Harry  Allcock  as  hon.  secretary.  A  particularly 
significant  feature  of  this  movement  is  the  fact  that 
amongst  the  vice-presidents  and  on  the  Council  are  many 
of  the  most  prominent  men  at  the  head  of  the  textile 
industry  in  this  country,  including  the  chairman  of 
Council,  the  hon.  treasurer,  and  the  hon.  secretary  of  the 
Textile  Institute  (it  has  always  been  maintained  by 
opponents  of  the  metric  system  that  our  textile  manu- 
facturers could  not,  and  would  not,  adopt  metric 
measures).  The  Chambers  of  Commerce  of  this  country 
have  for  many  years  repeatedly  passed  resolutions  calling 
for  the  adoption  of  the  decimal  system,  and  quite 
recently  many  of  our  Borough  Councils  and  Corpora- 
tions have  likewise  expressed  their  views  in  favour  of  the 
reform,  and  it  will  be  remembered  that  the  Council  of  the 
Institution  of  Electrical  Engineers  included  it  in  its  pro- 
gramme recommended  to  the  Board  of  Trade  Committee  on 
the  Electrical  Industries  after  the  War,  while  the 
B.E.A.M.A.  similarly  commended  it  to  the  attention  of  the 
Committee.  The  Associated  Chambers  of  Commerce  of  the 
United  Kingdom  have  gone  further  still,  having  drafted 
two  Bills  relating  respectively  to  decimal  coinage  and  to 
the  adoption  of  metric  weights  and  measures,  which  they 
have  circulated  to  Chambers  of  Commerce  for  criticism  or 
approval  ;  and,  lastly,  we  may  remind  our  readers  that  the 
Institution  of  Civil  Engineers  has  arranged  to  hold  a  dis- 
cussion on  the  subject  next  Tuesday  evening  (March  27th), 
to  which  members  of  the  Institution  of  Electrical  Engineers 
and  other  kindred  associations  are  invited. 

In  these  circumstances,  it  will  be  admitted  that  the  sub- 
ject is  very  much  alive  at  this  time,  and  it  may  be  useful 
to  discuss  briefly  some  of  the  points  which  crop  up  when 
this  very  important  matter  is  under  consideration. 

In  the  first  place,  the  proposal  to  adopt  decimal  coinage 
claims  attention.  This,  it  is  urged  by  the  Decimal  Asso- 
ciation— which  for  many  years  has  carried  on  the  campaign 
with  admirable  persistency,  though  hampered  by  want  of 
funds — should  be  carried  through  before  the  conversion  of 
our  weights  and  measures  to  a  rational  system,  so  that  the 
public  may  become  familiarised  with  the  modified  coinage 
first ;  we  say  "  modified  "  advisedly,  for  our  present  coinage 
can  be  decimalised  with  the  greatest  ease,  and  without 
altering  the  value  of  the  sovereign  or  of  any  of  our  silver 
coins,  whilst  the  change  in  the  bronze  coins  would  not 
exceed  4  per  cent,  (this  need  occasion  no  loss  to  the  public, 
as  the  Government  would  call  in  all  existing  bronze  coins 
and  pay  for  them  at  the  true  equivalent  rate).  We  have 
contended  that  the  sovereign  shall  be  permanently  retained 


as  a  fundamental  standard,  thus  maintaining  continuity 
with  past  records,  and  we  are  pleased  to  note  that  the  Coinage 
Bill  of  the  Association  of  Chambers  of  Commerce  endorses  this 
view  ("Clause  4.  The  sovereign  shall  remain  as  hitherto 
the  •essential  unit'  of  value.  The  florin,  the  tenth  part  of 
the  said  sovereign,  and  the  hundredth  part  of  the  said  florin 
(hereafter  called  the  '  British  cent')  shall  become  Coins  of 
Account  .  .  ."),  though  we  do  not  necessarily  agree  with 
the  nomenclature  contemplated  in  the  Bill. 

We  do  not  propose  to  dwell  at  length  on  the  subject  of 
decimal  coinage,  as  its  merits  are  so  generally  conceded  : 
the  whole  world,  with  the  exception  of  the  British 
Empire  (and  not  by  any  means  the  whole  of  that),  Siam, 
and  Persia,  has  already  adopted  decimal  coinage,  and 
the  opposition  to  the  change  in  this  country  is  weak 
and  of  little  weight.  The  saving  in  time  and  labour 
that  would  result  from  the  reform  would  be  enormous,  and 
would  be  particularly  appreciated  in  commercial  circles  1  il 
would,  for  instance,  be  possible  to  adopt  adding  machines  of  the 
same  pattern  as  are  used  in  other  countries,  instead  of  the  more 
complicated  type  required  to  deal  with  our  factors  20  and  12. 
and  the  casting  up  of  columns  of  figures  without  mechanical 
aid,  the  calculation  of  interest.  &<■.,  would  be  immensely 
facilitated.  The  very  fact  that  we  reckon  so  largely  in 
percentages  itself  affords  proof  that  the  handiness  of  the 
decimal  system  is  already  fully  appreciated  in  this  country. 
and  we  feel  sure  that  there  woidd  be  no  greater  difficulty  in 
adopting  it  than  has  been  experienced  elsewhere.  We  hope, 
therefore,  that  this  most  salutary  measure  will  be  pressed 
forward  and  carried  into  effect  with  as  little  delay  as 
possible. 

Turning  to  the  metric  system  of  weights  and  measures, 
we  find  that  the  opposition  to  their  compulsory  adoption  is 
far  more  serious  and  weighty  than  in  the  case  of  coinage. 
The  objection  which  is  perhaps  most  frequently  advanced 
is  that  the  change  from  our  existing  units  will  be  very 
costly  to  engineering  manufacturers,  involving  the  scrapping 
of  tools,  jigs,  templets,  patterns,  drawings,  and  measuring 
instruments,  and  the  adoption  of  new  standard  designs  for 
machines,  &c.  While  there  is  a  proportion  of  truth  in  this 
view,  it  is  so  small  a  proportion  that  it  would  be  more 
correct  to  describe  the  statement  as  almost  entirely 
erroneous.  No  alteration  would  be  required  in  workshop 
plant,  and  no  alteration  would  lie  compulsory,  for  the  draft 
Metric  Bill  expressly  states  that  compulsion  would  apply 
solely  to  sales  and  purchases,  and  not  at  all  to  manufacturing- 
processes.  Take  the  case  of  a  dynamo  maker  who  preferred 
to  continue  manufacturing  to  British  measures  ;  he  would 
not  be  affected  by  the  Bill  except  in  the  compilation  of  his 
catalogues  and  price  lists,  and  as  a  very  large  number  of 
manufacturers  already  embody  metric  equivalents  in  their 
lists,  the  only  effect  of  the  change  would  be  the  omission 
of  the  British  measures — actually  a  saving  in  the  cist  of 
printing  and  landing  !  Needless  to  say,  we  do  not  suggest 
that  he  would  be  pursuing  a  wise  policy  in  thus  depriving 
himself  of  the  benefits  of  the  metric  system  in  his 
workshops ;  we  only  wish  to  show  that  the  passing 
of  the  Bill  into  an  Act  would  not  necessarily  put  him 
to  any  expense  — though  we  should  think  that  he  would 
soon  find  it  to  his  advantage  to  adopt  metric  units,  on 
account  of  the  handicap  which  he  otherwise  would  impose 
upon  himself  by  his  adherence  to  obsolete  practice. 

So  far  as  existing  drawings  and  designs  are  concerned,  it 
cannot  be  too  strongly  emphasised  that  no  changes  in  dimen- 
sions will  be  necessary — it  is  only  the  nanus  of  the  liimen- 
simtx  that  must  lie  uttered  in  order  to  put  the  metric  system 
into  force.  We  have  shown  conclusively  that  measurements 
usually  stated  in  thousandths  of  an  inch  can  be  expressed  in 
hundredths  of  a  millimetre  to  a  closer  degree  of  approxi- 
mation than  can  be  worked  to  in  the  shops.  A  mil  is  very 
nearly  equal  to  ->\  huudredtlis  of  a  millimetre,  and 
dimensions  stated  in  mils  are  expressed  in  terms  of  the 
nearest  hundredth  of  a  millimetre  the  maximum  error  cannot 
be  half  a  hundredth  of  a  millimetre,  and  the  average  error 
will  be  \  of  (Vol  mm.,  or  0"1  mil.  Now,  it  has  been  proved 
by  extended  investigations  conducted  by  the  National 
Physical  Laboratory  that  in  practice  the  accuracy  of 
measurement  attained  in  the  workshop  is  seldom  as  close  as 
half  a  mil,  and  the  accuracy  of  the  dimensions  of  the  finished 
work  is  still   lower,  the  error  averaging  more  than  \\  mils,- 
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or  7'j  times  the  maximum  error  that  need  occur  in 
figuring  the  drawings  in  hundredths  of  a  milli- 
metre. (We  use  both  vulgar  and  decimal  fractions  of 
set  purpose.)  But  the  great  majority  of  dimensions  of 
machinery  do  not  require  anything  like  so  high  a  degree  of 
accuracy — frequently  the  nearest  millimetre  would  serve 
perfectlv  well,  and  the  cases  in  which  the  equivalence  must 
be  carried  beyond  ,',-,  mm.  are  comparativelj  few.  In  proof 
of  this  statement  we  cite  the  actual  example  of  a  dynamo 
spindle,  which  we  discussed  very  fully  in  our  issue  of 
November  L2th,  1915  ;  out  of  the  28  dimensions,  expressed 
in  tenths  of  a  millimetre,  is  were  correct  to  less  than  one 
mil.  24  to  less  than  two  mils,  and  not  a  single  dimension 
Heed  have  been  figured  beyond  the  nearest  tenth  of  a  milli- 
metre. For  very  Hue  work  (which,  in  English  units, 
invariably  necessitates  measurement  to  the  fourth  place  of 
decimals),  the  hundredth  of  a  mm.  serves  all  ordinary  pur- 
poses, giving  a  maximum  departure  from  true  equivalence 
of  \  of  a  mil  (0-0002  in.).  Under  modern  conditions,  the 
use  of  limit  gauges  being  almost  universal,  a  tolerance, 
rarely  less  than  one  mil,  and  often  much  greater,  is  always 
specified,  so  that  in  such  cases  to  go  beyond  the  hundredth  of 
a  millimetre  would  be  mere  pedantry.  Working  to  gaflges, 
jigs,  and  templets,  the  operator  has  nothing  to  do  with  the 
figured  dimensions  at  all,  and  therefore  no  trouble  can  arise 
from  the  use  of  the  metric  system  on  drawings  :  those  who 
have  to  take  measurements  direct  from  drawings  are,  ipso 
facto,  shown  to  possess  a  reasonable  degree  of  intelligence, 
and.  therefore,  readily  become  accustomed  to  the  use  of  the 
new  units.  That  this  is  so  is  abundantly  proved,  if,  indeed, 
at  this  date  proof  is  needed,  by  the  fact  that  in  innumerable 
engineering  workshops  on  both  sides  of  the  Atlantic,  jobs 
are  in  progress  to  both  English  and  metric  measures. 
and  no  trouble  has  resulted. .  It  may  be  interesting  to 
quote  here  some  statements  published  in  the  "Correspondence" 
columns  of  the  American  Machinist,  emanating  from  readers 
who  disagree  with  the  strongly  hostile  attitude  of  thai 
journal  towards  the  metric  system  : — 

"  I  have  worked  in  shops  using  the  two  systems  for  the  past  20 
years,  and  I  have  yet  to  hear  the  first  complaint  from  a  practical 
simp  point  of  view  against  the  metric  system.  At  the  works 
where  I  am  at  present,  the  tool  makers  ami  machinists,  when  they 
have  a  job  to  do  where  the  dimensions  are  given  in  inches  (such  as 
locating'  holes  in  jigs.  \e.),  invariably  transpose  them  to  milli- 
metres, as  there  is  less  chance  of  error  in  reading  measuring  instru- 
ments  in  millimetres  than  in  inches,  notwithstanding  the  fact  that 
an  equal  number  of  measuring  tools  are  provided  for  each  system. 
I  have  had  a  number  of  apprentices  under  my  charge  from  time  to 
time,  and  I  have  found  that  in  every  case  they  grasp  the  method 
of  reading  the  instruments  in  the  metric  system  in  about  as  many 
minutes  as  they  do  the  other  system  in  the  same  number  of  weeks." 
"  Shop  calculations  are  much  simpler  with  the  metric  system." 
"  I  have  also  observed  that  it  is  much  easier  for  draughtsmen  to 
visualise  sizes  in  millimetres  than  in  fractions  of  an  inch. — 
.1.  Pearmas,  of  Walthamstow. 

"  A  good  many  of  our  manufacturers  are  already  using  the  metric 
system  in  filling  foreign  orders,  and  I  believe  that  it  has  become  so 
much  the  international  standard  that  no  foreign  buyer  asks  for 
any  other."  "  It  did  not  take  me  long  to  become  perfectly  familiar 
with  such  of  the  dimensions  as  we  used.  It  was  certainly  not  over 
a  month  or  so  before- 1  could  think  in  centimetres  as  readily  as  in 
inches — without  any  translating  of  one  into  the  other.'—  W.  B. 
(iREENLEAF,  of  Plymouth.  Mioh. 

"While  we  are  talking  about  the  'cost'  ami  the  'confusion' 
likely  to  accompany  the  adoption  of  the  metric  system  in  this 
country,  the  system  is  being  adopted  here  anil  there  practically 
without  the  slightest  confusion,  and  at  a  cost  so  nominal,  that  it  is 
not  to  be  considered.  Orders  from  other  lands  for  materials  made 
to  metric  dimensions  are  being  taken  ami  filled  almost  daily  by 
many  of  our  leading  industries.  It  appears  to  take  us  no  longer 
to  handle  an  order  from  Fiance  than  one  from  England,  the  one  in 
metres  and  the  one  in  inches,  the  one  to  be  paid  for  in  francs  and 
the  other  in  pounds,  shillings  and  pence.  While  some  learned  pro- 
fessor is  telling'  us  how  '  impossible '  it.  would  lie  for  us  to  work  in 
metrics  without  the  utmost  disturbance  and  at  great  expense,  we 
are  busily  engaged  in  doing  exactly  that  thing,  without  any 
appreciable  disturbance,  and  at  an  expense  readily  absorbed  by  the 
selling  price." — Valve  World,  quoted  by  H.  V.  Haight.  of 
Sherhrooke.  Quebec. 

"  The  metric  system  was  established  in  Sweden  about  1888  to 
the  exclusion  of  all  other  systems  of  measurement.  .  .  .  At 
the  time  when  this  law  was  passed  I  was  connected  with  the 
Gothenburg  Mechanical  Works,  employing  between  1,000  and  1.200 
men.  The  lines  of  manufacture  were  steam  engines,  Steam  boats, 
rolling  stock  for  railroads,  bridges  and  other  structural  work, 
paper-making  machinery,  agricultural  implements.  \e.  The  change 
from  inches  to  millimetres  was  immediately  started.  All  new 
drawings  were  made  in  the  metric  system,  and  when  an  old  drawing 
was  to  be  used  the  dimensions  in  inches  wire  enclosed  by  paren- 
theses,   ami    the  dimensions   in    millimetres    added,       Vt   that    ti 


Swedish.  English,  and  Prussian  inches  were  used  in  shop  work. 
It  was  a  relief  to  throw  them  out  and  use  millimetres.  In  t bi- 
shop the  metric  system  reduced  the  number  of  errors  in  the  drafting 
room  and  the  cost  of  manufacture. 

"  The  change  was  carried  through  with  practically  no  expense 
whatsoever.  The  taps  in  the  Whitworth  system  were  kept,  as  they 
had  to  be  used  for  repair  work.  Later  on  metric  taps  were 
gradually  substituted.     The  only   direct   outlay  was   Eoi 

reater  number  had  to  be  procured  at  once  than  ivere  required  for 
replacing  worn  ones,  This  extrn  expense  did  not  amount  to 
$200. 

"It  is  surprising  to  see  how  the  use  of  the  metric  system  is 
spreading  in  this  country  [  I'.S.  .  and  the  time  seems  to  lie  drawing 
near  when  this  adoption  will  be  general  CARL  F.  JBAJJSEN, 
Ordnance  Engineer.  Washington  Navy  Yard.  D.C. 

The  following  quotations  from  oilier  sources  may  also  be 
of  interest  :  — 

"  It  is  surprising  with  what  facility  the  average  soldier  becomes 
accustomed  to  French  money.  Everything  out  here  is  bought  and 
paid  for  on  the  decimal  system.  The  men  and  officers  receive  their 
pay  in  French  money.  I  have  seen  bills  made  out  and  paid  by 
officers'  orderlies  which  show  that  they  are  quite  at  home  in  the 
French  system.  .  .  .  Everybody  out  here  has  become  familiar 
with  decimal  money,  weights,  and  lengths,  and  knows  roughly  the 
ratios  between  them  and  corresponding  British  measures.  The 
present  opportunity  is  one  which  ought  not  to  be  missed.  C.  I 
France,  in  .Xutiire. 

"  We  who  live  and  do  business  on  the  Continent  of  Europe  art 
perhaps,  better  able  to  judge  than  the  great  mass  of  people  in 
England  of  the  enormous  advantage  this  change  would  bring  to 
England  and  English  post-war  trade  and  commerce  with  foreign 
countries.  It  would  also  doubtless  be  greatly  appreciated  in 
England  itself  after  it  had  been  given  a  short  trial,  entailing  as  it 
would  the  abolition  of  our  present  complicated  and  well-nigh  incom- 
prehensible system  of  weights  and  measures.  The  present  moment 
would  appear  to  be  a  very  favourable  one  for  the  change.'  -J:  T. 
Trewhella.  in  the  Bulletin  of  the  British  Chamber  of  Commerce 
for  Italy. 

"  Two  years  ago  American  factories  worked  under  (as  we  do  to- 
day! the  'foot  and  inch'  measurements  :  then  orders  for  millions 
of  shells  and  other  war  materials  came  from  countries  who  used 
the  metric  system,  and  their  orders  were  as  described  in  their 
specifications. 

"  The  engineers  in  America  now  find  it  easier  to  work  on  the 
'  metric'  measurements  than  to  reduce  them  to  the  '  foot  and  inch. 
consequently  the  workers  as  well  as  the  employers  have  a  very 
extensive  and  practical  knowledge  of  its  use.  and  it  has  been  a 
revelation  to  tliern  to  find  how  much  simpler  it  is  compared  with 
the  '  foot  and  inch  '  and  its  unwieldy  fractions.  There  is  now  very 
little  doubt  that  by  the  end  of  the  war  it  will  have  become  their 
standard  measure  in  America. 

This  is  an- important  point  for  consideration,  as  to  whether 
England  should  not  at  once  decide  on  adopting  it,  for  if  the 
Americans  use  it  as  their  standard,  it  will  greatly  influence  tie- 
markets  of  South  America,  where  only  the  metric  system  is  in 
use:  it  would  also  handicap  us  in  competing  with  America  in 
countries  where  we  now  find  considerable  difficulty  in  doing  trade, 
on  account  of  our  different  measurements."  T.  B.  C.vi.i.arh.  of 
Chesham  Bois.  Bucks,  in  the  Times. 

"The  question  of  introducing  the  metric  system  into  the  United 
Kingdom  after  the  war  is  receiving  close  attention.  We  sincerely 
hope  that  means  may  be  found  to  do  this.  as.  apart  from  Its  inherent 
convenience  and  superiority  over  the  existing  system,  its  adop- 
tion, more  particularly  as  regards  weights  and  measures,  would 
undoubtedly  tend  to  facilitate  and  to  augment  trade  with  many 
foreign  countries,  particularly  the  South  American   Republics. 

Itrrinr  of  tilt   Hurl    Plate. 

We  could  goon  to  quote  from  the  utterances  of  nnmerous 
authorities  in  commerce,  finance,  and  engineering  as  in  the 
.pressing  need  lor  the  reform  thai  we  an-  advocating,  bill 
considerations  of  space  forbid  it.  though  we  possess  abun- 
dant material.  We  can  only  deal  with  a  lew  of  the  stock 
arguments  with  which  the  proposal  is  met.  Arguments 
aboui  the  inaccuracy  of  measurement  of  the  earth-quadrant 
are  irrelevant;  the  metre,  as  we  know  ii.is  the  distance 
between  two  points  on  a  certain  metal  bar,  ami  no  one  cares 
a  doit  about  iis  relation  to  the  earth's  circumference. 

Willi  regard  to  flic  effect  on  standards,  sueli  as  those  of 
the  British  Engineering  Standards  Committee,  a  point  on 
which  Dr.  C.  C.  Garrard  laid  stress  in  a  letter  to  the  Time.* 
Engineering  Supplement,  it  is  a  mistake  to  suppose  that,  as 
he  suggests,  they  would  all  have  to  be  scrapped.  Thej 
need  not  be  altered  at  all.  though,  as  the)  came  undei 
sion  (and  standards,  if  they  are  to  be  of  any  use,  must  lie 
revised  from  time  to  time)' they  could  be  modified  if  ii  were 
found  desirable.  Steel  rails,  for  example,  could  be  sold  by 
the  metre  or  metric  toil  as  easily  and  conveniently  as  by  the 
yard  or  ton,  and,  in  course  of  time,  on  the  reissue  of  the 
specifications,  the  dimensions  of  the  treads,  flanges,  >v.e.. 
could  i>e  retiguivd  in  millimetres.  Ii  should  lie  borne  in 
mind  that  no  standards  ever  are.  or  ever  can  be.  umt ; 
allowance  is  invariably  made  for  variat  ion  from  the  specified 
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dimensions,  and  this,  in  the  case  of  steel  rails,  covers  a 
range  of  1  per  cent.  (03  weight).  Hence  it  is  not  necessary 
to  employ  equivalents  precise  to  the  tenth  of  a  millimetre 
in  Buch  tallies.  In  figuring  to  the  nearest  millimetre,  the 
maximum  error  is  only  z\~,t}\  of  an  inch,  and  the  average 
error  TJx>th  inch.  As  a  first  step,  the  metric  equivalents 
may  be  added  to  the  English  measures,  and  eventually  the 
latter  will  fall  out.  In  this  connection  it  is  interesting 
to  note  that  the  Newcastle  Local  Section  of  the  Institu- 
tion of  Electrical  Engineers  has  adopted  unanimously  a 
resolution  urging  the  Standards  Committee  to  prepare 
modified  specifications  in  readiness  for  the  adoption  of  the 
metric  system,  and  to  state  new  standards  in  even  metric 
measurements.  Now,  Tyneside  is  one  of  our  principal 
engineering  centres. 

Another  point  of  importance  in  this  relation  is  the  fact 
that  many  "  standards  "  are  merely  nominal,  and  might  just 
as  well  be  denoted  by  letters  or  numbers  as  by  figured 
dimensions,  as  the  latter  are  not  used  in  practice.  Take,  for 
example,  the  case  of  steel  conduit ;  the  outside  diameters  are 
specified  with  limit  gauges  having  tolerances  varying  from 
2  to  8  mils,  but  the  inside  diameters  are  nominal,  and  are 
determined  by  the  weight,  which  must  fall  between  limits 
affording  a  range  of  10  to  18  per  cent.  The  thicknesses  of 
dielectric  and  lead  sheathing  for  copper  conductors  are  mostly 
stated  in  mils  ;  but- a  variation  of  10  per  cent,  below  the 
standard  minimum  thickness  is  allowed,  and  the  thickness 
may  exceed  the  specified  value  at  pleasure.  Similar  latitude 
is  met  with  in  scores  of  cases  in  the  standard  specifications, 
indicating  plainly  that  the  substitution  of  metric  units 
would  not  usually  necessitate  any  modification  in  the  actual 
sizes.  The  standards  for  the  heads  of  small  screws  ( Report 
No.  57)  are  all  based  on  mm.  and  converted  to  mils,  using 
the  nearest  mil. 

Having  examined  many  of  the  B.E.S.  specifications,  we 
have  come  to  the  conclusion  that  no  difficulty  need  be 
anticipated  in  adapting  them  to  the  metric  system,  with 
practically  no  breach  of  continuity  or  inconvenience  to 
manufacturers  or  users  of  the  materials  dealt  with.  On 
the  other  hand,  there  is  undoubtedly  a  difficulty  in  con- 
nection with  rolled  and  drawn  metal  sections,  such  as  rods 
and  bars,  shafting,  &c,  of  which  during  the  transitional 
period  it  might  be  necessary  to  carry  stocks  in  both 
dimensions  ;  these,  as  well  as  drills,  would  eventually  have 
to  be  provided  to  even  metric  sizes — but  in  very  few  other 
cases  would  even  measures  be  necessary.  The  wire  and 
sheet  gauges  need  not  be  altered,  and  their  metric  equiva- 
lents are  already  given  in  the  tables.  In  this  connection 
we  would  enter  a  plea  that  in  giving  equivalents  in  the  two 
systems,  the  figures  be  confined  to  the  necessary  and  suffi- 
cient limits.  Fine  work  may  be  measured  and  wrought  to 
the  ten-thousandth  part  of  an  inch,  and  that  is  the  extreme 
limit  with  hardly  any  exceptions  ;  there  is  never  any  need, 
therefore,  to  carry  the  English  equivalents  beyond  the  fifth 
place  of  decimals,  which  enables  the  fourth  to  be  correctly 
defined,  and  it  is  rarely  necessary  to  go  beyond  four  places. 
Similarly  in  giving  metric  equivalents  of  English  measures, 
it  is  sufficient  to  give  at  most  three  decimal  places.  The 
foregoing  applies  to  small  length  measurements  in  terms  of 
inches  and  millimetres,  but  when  larger  sizes  are  in  question, 
still  fewer  decimal  places  will  often  suffice,  and  when  dealing 
with  areas,  volumes,  and  weights,  five  significant  figures 
(giving  a  minimum  accuracy  of  the  order  of  one  part  in 
10,000)  meet  all  practical  requirements.  We  refer,  of 
course,  to  workshop  conditions. 

As  regards  the  textile  industries,  which  are  usually  held 
up  as  inveterate  opponents  of  the  metric  system,  we  have 
already  mentioned  that  in  Manchester  leading  textile  autho- 
rities are  actively  supporting  the  movement  towards  its 
adoption.  Metric  measures  have  actually  been  employed 
in  the  Department  of  Textile  Industries  of  the  Bradford 
Technical  College  during  a  term  by  way  of  experiment, 
"under  Prof.  A.  F.  Barker.  Director  of  the  Department,  who 
reported  that  "were  it  a  necessity  to  change  from  the 
various  English  to  the  metric  measures,  such  a  change 
would  be  made  as  easily  as  the  transition  from  the  Leeds  to 
the  Bradford,  or  Bradford  to  Manchester  trade  ;  in  fact, 
greater  changes  have  already  been  introduced  into  certain 
•trades  with  little  disturbance.  ...  It  was  truly  sur- 
prising how  quickly  one  adjusted  oneself  to  the  new  con- 


ditions." In  Germany  last  year,  a  committee  of  German 
cotton-spinning  organisations,  representing  90  per  cent,  of 
the  12,000.000  spindles  in  the  Empire,  unanimously  decided 
to  recommend  to  the  Imperial  Government  the  introduction 
of  the  metric  system  of  numbering  yarns,  the  preseni  time 
being  considered  favourable  for  making  the  change. 

In  conclusion,  to  those  who  are  opposed  to  the  metric 
system  on  the  ground  that  they  consider  the  English  units 
superior,  we  would  say  •  if  you  asked  a  "metric  "  country 
to  adopt  our  measures,  what  answer  would  you  expect  to 
receive?  Would  any  such  country  entertain  for  one 
moment  such  a  suggestion  ?     If  not,  why  ? 


NEW     ELECTRICAL    DEVICES,    FITTINQS, 
AND     PLANT. 


Headers  are  invited  to  stibm/U  particulars  of  new  or  improved 
devices  and  apparatus,  which  will  be  published  if  considered  of 
sufficient  interest. 

New  Electrolysers. 

The  use  of  electrolysis  for  the  production  of  sterilising  liquid 
has  proved  highly  successful  during1  the  war.  on  board  ship  and  in 
hospitals  and  laundries,  and  Messks.  Vincent  Roberts  &  Co..  of 
Leeds,  who  hare  acquired  much  experience  in  this  connection, 
have  recently  introduced  improved  types  of  apparatus  designed  to 
facilitate  and  extend  the  employment  of  electroylsed  brine  and  sea- 
water.  Their  patent  electrolyser,  which  is  illustrated  herewith 
(fig.  1),  consists  of  a  rectangular  box  of  porcelain  divided  by  the 
electrodes  into  a  number  of  compartments,  so  arranged  that  the 
brine  entering  at  the  highest  point  at  one' end  flows  down  under  and 
over  the  electrodes  until  it  passes  out  at  the  lower  end.  charged 
with  hypochlorite  of  soda.  The  illustration  shows  a  complete 
installation,  comprising  the  brine  dissolver  and  agitator  on  a  strong 


Fig.  ]. — Laundry 
Electrolyser. 


Fig.  2.— ''Recss  \  Roberts' 
Electrolyser  for  Ship  Fse 


wooden  stand,  automatic  supply  tank,  slate  storage  tank  witli 
liquor  level  and  stone  tap,  and  the  electrolyser  with  its  switch- 
board and  accessories. 

The  strength  of  the  solution,  with  a  constant  current,  is  regulated 
by  the  rate  of  flow  of  the  liquid,  which  can  be  adjusted  to  suit 
requirements,  and  kept  there  by  means  of  the  automatic  feed  tank, 
which  is  provided  with  a  float  valve  and  adjustable  feed  valve  set 
to  deliver  12  gallons  of  brine  per  hour.  The  current  required  is 
8  to  10  amperes  at  110  volts,  aud  the  product  contains  3  gm.  of 
available  chlorine  per  litre  (=  0'3  per  cent.).  Besides  its  property 
of  sterilising  clothing.  &».,  the  liquid  has  the  power  of  bleaching 
all  vegetable  fibres,  without  destroying  the  material,  and  does  not. 
curdle  soap,  but  rather  saves  it  by  promoting  lathering;  Test^ 
made  by  the  medical  officer  of  the  L.C.C.  Asylum  at  Bexley  show 
that  with  the  electrolysed  product  diluted  to  a  strength  of  0'5  per 
thousand,  any  fabric  can  be  bleached  and  sterilised  with  safety  and 
economy. 

Of  course,  the  type  of  apparatus  referred  to  could  not  be  used  on 
board  a  ship,  owing  to  the  movement  of  the  latter  ;  but  fig.  l'  shows 
a  new  patent  type  which  meets  the  conditions,  the  whole  apparatus 
being  suspended  from  above,  and  the  connections  made  with 
flexible  tubing,  so  that  the  process  can  be  carried  on  continuously, 
independently  of  the  ship's  motion.  The  electrolyser  itself  can  be 
set    at    the   proper  inclination    by   moving  the   suspension   hook 


Vol.  80.    No.  2,052,  March  23,  1917,]       THE     ELECTRICAL     EEVIEW, 


317 


towards  one  or  other  end  of  the  beam  which  is  pivoted  on  it  ;  the 
porcelain  spouts  at  the  ends  serve  as  pivots,  as  well  as  inlet  and 
outlet,  and  thus  enable  the  vessel  to  be  inverted  for  cleaning. 
The  automatic  brine  tank  also  has  to  be  slung,  to  prevent 
interference  with  the  action  of  the  float  controlling  the  feed  ;  and 
the  collecting  tank  is  slung  below  the  rest  of  the  apparatus,  to 
prevent  the  liquid  from  being  churned  up  in  contact  with  air, 
which  would  tend  to  decompose  it. 

Wadsworth„Lifts  and  Transporters. 
MESSRS.  Wadsworth  &  Sons,  Ltd.,  of  Bolton,  manufacture  a 
great  variety  of  lifts,  hoists  and  transporter  gear,  of  which  we 
illustrate  typical  examples.  Wadsworth  lifts  are  built  for 
either  continuous  or  alternating-current  working,  and  for  the 
following  methods  of  control  : — (1)  Hand-rope:  (2)  switch-in-car  ; 
(3)  semi-automatic  ("up."  "down"  and  "stop"),  pushes  on 
landings  and  in  car,  and  (41  full  automatic  push  control  from 
landings  and  car. 

The  first  and  second  systems  are  suitable  for  slow  and  fast  speed, 
goods  and  passenger  work  respectively  ;  the  semi-automatic  type  is 

generally  used  on 
light  goods'  lifts, 
and  occasionally  for 
passenger  work, 
while  the  complete 
automatic  type  is  for 
passenger  work. 

We  illustrate  a 
Wadsworth  under- 
type  lift  machine 
in  fig.  4  ;  with  the 
exception  of  the 
motor,  it  is  manu- 
factured throughout 
by  the  firm,  as  also 
over-type  machines 
for  similar  work. 


movement  required  of  the  transporter.  Two  types  of  transporter 
carriage  are  supplied  ;  one  of  rigid  construction,  suitable  for  short- 
distance  travel  where  fast  speed  is  not  really  essential,  and  one, 
arranged  with  swinging  pulleys,  to  allow  of  goods  being  picked  up 
or  deposited  at  each  side  of  the  traveller  beam.  The  carriage  is 
provided  with  safety  catches  to  automatically  arrest  the  carriage  at 
each  erftl  of  the  travel  without  exerting  any  strain  on  the  stop 
blocks. 

Messrs.   Wadsworth   are   also   makers  of   warehouse    jib  cranes, 
friction  hoists  for  electric  or  belt  drive,  and  hand  lifts. 


THE    NEW    BUFFALO     POWER    STATION. 


Recent  issues  of  the  Electrical  World  and  Power  describe  the 
new  steam  power  station  of  the  Buffalo  General  Electric  Co., 
which  has  come  into  being  through  the  curtailment  of  Niagara 
power  imported  into  the  United  States  from  Canada. 

The  supply  to  the  Buffalo  Co.  from  Niagara  sources  is  said 
to  fall  at  least  25,000  h.p.  below  requirements.  The  new 
plant  will  provide  sufficient  energy  to  carry  all  peaks  at  pre- 
sent and  to  meet  additional  load  demands  for  some  time.  The 
new  station  is  built  on  the  bank  of  the  Niagara  river  about 
seven  miles  north  of  Buffalo,  and  has  an  initial  equipment 
of  three  20,000-kw.  horizontal  turbine  sets,  while  a  35,000- 
kw.  set  is  on  order  for  starting  up  early  next  year.  The 
ultimate  capacity  of  the  station  is  given  as  210,000  kw.  Parti- 
cular interest  attaches  to  this  installation,  as  it  has  been 
designed  with  a  view  to  competing  with  the  power  now 
purchased  by  the  company  from  Niagara  hydro-electric 
sources. 


Fig.  3. — Electric  Lift:,7jth 
Overtype  Machine. 


-Standard  Electric  Lift 
Gear. 


, — Transporter  in  Messrs. 
Lever  Bros.'  Works. 


The  lifts  are  fitted  with  collapsible  gates  or  hinged  doors,  which 
are  provided  with  the  firm's  improved  electromechanical  lock. 

Fig.  3  shows  a  lift  fitted  with  collapsible  gates  and  with  hoisting- 
gear  mounted  above.  Messrs.  Wadsworth  also  supply  a  patent 
belt-driven  lift  in  which  the  belt  movement  "on  "-or  "off  "is 
electrically  operated  by  a  switch  in  the  car,  this  arrangement 
placing  the  belt-driven  lift  on  the  same  plane  as  the  car-switch 
controlled  electric  lift.     The  absence  of  hand-ropes  and  chains  is  an 


Fro.  C— FIVE  Electric  Transporters  AT  P<>kt   Si  \i.ioin 


obvious  advantage,  and  the  doors  can  be  fitted  with  safety 
mechanism  preventing  starting  unless  the  doors  are  closed  and 
bolted. . 

Figs.  5  and  6  illustrate  Wadsworth  transporters  in  use.  These 
are  built  in  sizes  ranging  from  3  cwt.  to  80  cwt..  and  for  any  speed, 
and  can  be  arranged  to  travel  any  distance  in  a  straight  line. 

These  transporters  are  rope  or  motor-driven,  one  handle  con- 
trolling all  motions,   the  handle  movement  corresponding  to    the 


Construction  was  begun  in  Jauuary,  1916,  and  the  first 
turbine  was  in  commission  on  November  20th  of  the  same 
year. 

The  building  is  a  steel  frame  structure,  with  outside  walls 
of  brick,  consisting  of  a  boiler-house  with  overhead  bunkers, 
turbine  and  switch  houses;  the  foundations  rest  on  167  con- 
crete caissons  sunk  to  bed  rock. 

Coal  is  received  by  railway,  and  dumped  into  hoppers,  each 
holding  several  car  loads,  which  discharge  into  crushers, 
which  are  in  duplicate,  and  each  of  which  feeds  a  bucket 
elevator  for  lifting  the  coal  to  a  belt  conveyor  running  above 
the  coal  bunkers.  Two  30-in.  wide  belt  conveyors  run  oyer 
the  bunkers;  the  conveyor  and  elevator,  and  crusher  feeding 
the  latter,  are  provided  with  emergency  push-button  control 
at  several  points. 

The  completed  design  provides  for  an  external  coal  yard 
with  travelling  bridge  crane  and  a  storage  capacity  of  50,000 
tons,  which  will  be  connected  by  belt  conveyors  with  barge 
unloading  hoists  on  a  coal  wharf  on  the  river  side.  The  over- 
head bunker  capacity  is  2,500  tons,  fuel  being  spout  fed  to 
the  stoker  hopoers  below. 

Five  double-ended  Babcock  boilers  are  installed  at  present, 
the  firing  aisles  being  arranged  across  the.  building,  so  that 
both  ends  are  accessible,  with  a  central  connecting  gancway 
running  the  length  of  the  building.  The  boilers  are  designed 
to  supply  steam  at  275  lb.  working  pressure,  with  2io  deg.  1;. 
superheat;  each  has  11,400  sq.  ft.  of  heating  surface,  and  is 
fired  by  two  15-retort  Sanfo.d  Riley  stokers,  one  at  either 
end,  the  ratio  of  heating  surface  to  grate  area  being  36  to  1. 

The  stokers  are  of  great  size,  the  furnace  width  being 
nearly  24  ft.,  and  the  combined  depth  13  ft.  4  in.  giving  a 
total  grate  area  of  319  sq.  ft.  The  distance  from  the  top  of 
the  grate  to  the  front  header  is  10  ft.  10  in.,  and  from,  the 
top  of  the  grate  to  the  rear  header  6  ft.  Each  stoker  is  driven 
bv  a  25-h.p.  Sturtevant  engine  through  link  belt  chains. 
Forced  draught  is  supplied  to  tile  stokers  by  three  tons  «»cta 
driven  by  300-h.p.  geared  turbines,  the  air  being  normally 
drawn  from  the  main  generator  system  .."'•■ 

The  boiler  setting  walls   are  of   firebrick,  covered  by  i-in. 

asbestos  millboards  and  magnesia  blocks  4  ,n.  thick,  the  whole 

ffclosed    in   airtight    steel   casings,    with   removable 
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panels.  The  boiler  fronts  are  of  steel  plate  lined  with  2i-in. 
magnesia. 

When  burning  coal  at  the  rate  of  700  lb.  per  hour  per 
stoker  retort  it  is  expected  that  each  boiler  will  show  an 
•actual  evaporation  of  approximately  140,000  lb.  of  steam  per 
hour. 

Each  boiler  is  provided  with  a  Creen  .economiser  of  9,435 
sq.  ft.  heating  surface  in  570  1'2-t't .  tubes,  designed  for  a 
working  pressur    of  323  lb.     The  economises  are  arranged  in 

pairs  over  tht  firing  aisles  oi  the  boili  re    and  i sed  in  steel 

with  asbestos  heat  insulation  thi  oo1  i  ithdrawn  b>  an 
e.jectoi  s  sti  m  \n  indni  ed  draught  Ian  i  in  tall  A  al  the 
exit  of   each    er miser,    giving    .i    static   pressure  of    from 


T  m~n  t  j  •*  1  n  1  "Y  1  ' 


T^n 


I'm-,   ind  Elp.vatiojn  of  the  new  Buffalo   (U.S.A.)  Power  Station 


25  ii'    ("  I  5  in  .  tli.   upwei   required  varying  between  I  8  h  p. 
ami  130  ii.e.    The  fai  into  two  superposed  brick 

lined  steel  stacks  each   is  ft     in   diameter  inside  and  185  ft. 

high    abo\e   Th.-    li 

The  make-up  -..it.i  foi  the  plant  is  obtained  from  the 
Niagara  River,  an. I  distilled  in  an  evaporating  plant  with  a 
capacity  of  15  tons  .it  distilled  water  per  hour:  the  guaran 
aporation  i  2  •  lb  per  lb  oi  steam  supplied.  The 
apparatus  includes  a  feed  heater,  a  heat  excbanger,_a  desu'per- 
three  evaporators,  m  condenser,  and  a  special  distiller 
For  furnishing  dunking  water,  with  an  aerating  liltei 

Tin-  use  i.i  distilled  watei    was  justified  by  the  intention  to 
inn  the  boileravat  high  rates  oi  evaporation,  towards   which 
i   ...  ,  .  ssity. 


The  three  turbines  are  of  the  single-cylinder  horizontal 
Curtis  type  running  at  1,500  r.p.m.  The  steam  guarantees 
were:  at  7,500  kw,  11.85  lb.  per  unit;  10,000  kw,  11.05  lb.; 
15,000  kw.,  10.25  lb.;  and  20,000  kw.,  10.60  lb.;  the  turbine 
rated  capacity  per  sq.  ft.  of  floor  area  is  24  kw. 

Three  300-kw.  exciters  are  installed,  each  coupled  to  an 
induction  motor  and  steam  turbine,  the  governing  of  the 
latter  being  so  arranged  that  the  turbine  will  pick  up  the  load 
if  the  motor  fails.  The  main  turbines  exhaust  into  33,00t 
sq  It  Westinghouse  condensers,  each  of  which  has  two 
25,000-gal.  centrifugal  pumps  driven  by  geared  turbines,  two 
turbine  driven  hut  well  pumps,  and  one  double  Le  Blanc 
dry-vacuum  pump,  also  turbine  driven,  'lie  condensate  from 
the  turbines  is  delivered  to  three  10,00U-H.r. 
Cochrane  horizontal  heaters,  which  use  the 
exhaust  steam  from  auxiliaries,  enough  of 
which  are  run  non-condensing  to  supply  the 
necessary  steam  to  give  a  normal  water 
temperature  of  160  deg.  F.,  which  is  best 
suited  for  the  eeonomisers. 

The  exhausts  are  those  from  the  turbines 
driving  exciters  and  forced  draught  fans: 
boiler  feed,  low  .service,  hot  well,  condenser 
water  circulating  and  air  removal  pumps, 
which  are,  of  course,  free  from  oil,  also  the 
exhaust  from  the  Stoker  engines,  which  is 
passed  through  an  oil  filter.  The  drips  from 
the  high-pressure  steam  piping  and  conden- 
sation from  the  station  steam  heating 
system  are  also  led  to  the  heaters,  and 
should  the.  water  level  in  the.  latter  hill 
below  a  fixed  point,  distilled  water  is 
allowed  to  enter  through  a  float  valve,  while 
in  emergency  raw  river  water  can  be  in- 
troduced. 

Three.  1,000-gal.  per  min.  three-stage 
pumps  driven  by  turbines  force  the  feed 
water  either  direct  or  through  economises, 
to  the  boilers,  which  it  enters  at  270  deg.  F., 
the  amount  of  water  being  automatically 
governed  by  apparatus  controlled  by  the 
rise  and  fall  of  steam  pressure  in  the  pipe 
lines.  Duplicate  steel  steam  and  feed  pipe 
ines  are  installed,  with  cast  steel  fittings, 
valves,  &c.  The  condensers  are  spring  sup- 
porter, with  no  expansion  joint  between 
condenser  and  turbine,  hut  rubber  expan- 
sion tubes  are  provided  in  all  water  con- 
nections, &c,  to  the  condenser.  The  stokers 
are  provided  with  electric  tachometers  hav- 
ing two  scales,  showing  speed  of  shafting 
and  pounds  of  fuel  per  hour;  stoker  air 
pressure  is  also  indicated,  and  recorders  are 
installed  for  feed  and  flue  gas  tempera- 
tures and  CO.. 

A  10-in.  low  pressure  connection  is  pro- 
vided on  each  main  turbine  to  take  surplus 
exhaust  steam  from  the  auxiliaries  beyond 
that  required  for  water  heating.  Solenoid- 
operated  trips  are  connected  with  the  main 
throttle,  auxiliary  throttle  and  vacuum 
breaker  of  each  unit,  so  that  the  opening  of 
the  main  generator  circuit  simultaneously 
shuts  off  all  steam  from  the  machine  and 
destroys  the  vacuum. 

The  complete  permanent  testing  plant  is  a 
feature  of  the  station ;  a  rotating  dry 
vacuum  pump  is  installed  to  allow  of  tests 
on  the  main  condensers,  which  are  operated 
with  hydraulic  dry  vacuum  pumps,  and  a 
gasometer  to  allow  of  volumetric  tests  being 
made.  The  testing  plant  for  the  station  auxi- 
liaries includes  a  1,400  sq.  ft.  surface  con- 
denser, with  a  weir  for  measuring  condens- 
ate, &c.  An  automatic  coal  samplin"  plant 
is  installed  in  the  coal  elevator  tower  with 
a  crusher,  for  each  elevator. 

The  three  alternators  are  each  two-pole  sell- 
ventilating  machines  rated  at  22,222  K.V.A., 
supplying  three-phase,  25-cycle  current  at 
12,000  volts  direct  to  the  bus-bars  and  out- 
going lines.  The  electrical  bay  extends  the 
entire  length' of  the,  building,  and  has  six 
floors  containing  the  main  switchboard 
equipment,  of  which  a  feature  is  the  provi- 
sion for  a  great  number  of  outgoing  feeders. 
Each  generator  is  connected  through  disconnecting  and  non- 
automatic  oil  switches  to  a  reactor  bus,  and  from  the  latter 
through  2  per  cent,  synchronising  reactors  and  oil  switches  to 
a  common  svnehronising  bus,  also  through  5,.per  cent,  gene- 
rator reactors  and  non-automatic  selector  oil  switches  to  sec- 
tionalised  feeder  buses  in  duplicate,  one  generator  having  its 
own  feeder-bus  section  for  12  feeders.  Each  feeder  has  an 
automatic  oil  switch,  and  provision  is  made  for  feeder  re- 
actors. A  length  of  45  ft.  per  Generating  unit  is  provided  in 
tin  electrical  bay.-and  is  separated  by  concrete  walls  from 
adjoining  spaces.  The  neutral  connection  of  tli.-  Y -wound 
generators  is  grounded  through  an  oil  switch  and  5-ohin  resist- 
ance. The  generator  leads  are  varnished  cambric  insulated, 
carried   in  concrete -cased  fibre  duct,  and  connected  to  strap- 
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copper  buses,  all  main  conductors  beyond  being  of  strap- 
copper  separated  by  barriers.  The  main  control  board  is  of 
the  Westinghouse  vertical  panel  type.  Direct  current  for  oil 
switch  operation  and  emergency  service  is  supplied  by  a  60- 
cell  battery  of  200  amp.  rating  for  one  hour. 

The  late  Mr.  Henry  G.  Stott  was  the  consulting  engineer, 
and  the  Stone  &  Webster  Construction  Co.  were  the  designers 
and   constructors,  under   his  direction,   of  this  plant. 


WAR     ITEMS. 


Power  Station  Volunteers.— At  Philadelphia  (Co.  Dur- 
ham), a.  power  station  platoon  is  being  formed  in  connection 
with  the  County  Volunteer  Regiment. 

Exports  to  Liberia. — 'The  "London  Gazette  "  for  March 
16th  contains  a.  lengthy  list  of  persons  and  bodies  to  whom 
exports  to  Liberia  may  be  consigned. 

Trading  with  the  Enemy. — The  "  London  Gazette  "  for 
March  16th  contains  additions  to,  aud  corrections  in,  the  lists 
of  persons  and  bodies  with  whom  trading  is  prohibited  in 
Argentina  and  Uruguay,  Bolivia,  Brazil,  Chile,  Netherlands, 
Norway,  Spain,   Venezuela,  &o. 

Loans  for  New  Works. — The  Local  Government  Board 
explain  that,  by  arrangement  with  the  Treasury,  they  cannot 
sanction  loaus  for  new  works  except  those  of  pressing  neces- 
sity either  for  reasons  of  public  health  or  on  account  of  war 
requirements. — Times. 

Station  Staff  Separation  Allowances. — The  Shoredilch 
B.C.  Electric  Lighting  Committee  has  reported  that  the  rate 
of  Government  separation  allowances  payable  to  wives  and 
families  of  men  serving  with  H.M.  Naval  and  Military  Forces 
having  recently  been  increased  in  view  of  the  additional  cost 
of  living,  the  question  has  arisen  as  to  whether,  in  cases 
where  the  increased  separation  allowance  is  received  by  de- 
pendents of  officers  and  men  in  the  Council's  employ,  tie- 
Council's  allowance  should  be.  correspondingly  reduced.  The 
Committee  recognises  that  the  increase  in  the  allowances  has 
been  made  solely  on  account  of  the  increased  cost  of  living, 
anil  recommends  that,  notwithstanding  any  increase  in  separa- 
tion allowances  in  consequence  of  increased  cost  of  living,  the 
Council's  present  allowances  to  wives  of  men  on  active  er- 
vice  be  continued  in  all  cases  at  the  rates  now  being  paid. 

Restriction   of    Electrical    Imports. — We   learn   from    the 

Journal  of  the  Tramways  and  Light  Railways  Association  that 
the  Board  of  Trade  requested  the  B.E.A.M.A.  to  collect  in 
detail  and  without  loss  of  time  the  essential  requirements 
for  the.  home  trade  of  the  following  electrical  accessories  for 
twelve  months  ahead  :  — 

Bells  (electric)  and   relays  lor  same. 

Adaptors  for   lampholders. 

Fans    (electric)  and    parts   thereof 

Lampholders    (with    and    without    switches). 

Electric    lighting    accessories,    porcelain   with    metal   filmenU. 

Cut-outs,    round    and   oblong. 

Ceiling  roses,   two-plate. 

Counterweights,    pullevs    and    ring 

Wall    switches,    tumbler  and    lotar}. 

Reflectors,    metal    and    glass. 

Brass   and  copper  component  part's   [c-l    electril    lighting    i     i        ' 

Electro-medical    apparatus    or   material. 

Telephone   relajs. 

The  secretary  of  the  B.E.A.M.A.  wrote  to  secretaries  of 
the  Tramways  and  Light  Railways  Association  and  of  the 
Municipal  Tramways  Association,  under  date  January  12th, 
1017,  stating  :  "  In  order  that  your  members  may  not  ex- 
perience undue  inconvenience  through  shortage,  it  is  e 
tial  that  they  should  provide  this  information  as  quickly  and 
accurately  as  possihle." 

Birmingham  Electrical  Engineers  Volunteers. — The  ser- 
vicer of  the  Birmingham  Electrical  Engineers  (V.I,  attached 
to  the  Royal  Naval  Volunteer  Reserve,  are  highly  appreciated 
by  the  Admiralty,  and  their  usefulness  is  fully  recognised. 
Probably  engineer's  throughout  the  country  will  be  interested 
to  know  what  the  Corps  is  doing.  Recruits  are  drawn  from 
the  following  skilled  trades :  Turners  and  fitters  (with  ex- 
perience in  screw-cutting),  electrical  instrument  makers  and 
repairers,  wiremen  (with  experience  in  turning  and  fitting), 
armature  winders,  coppersmiths,  acetylene  welders,  black- 
smiths, moulders  (metal),  carpenters  and  joiners,  and  mecha- 
nical draughtsmen.  They  are  sent  to  depot  ships,  where  they 
are  engaged  in  experimental  and  constructional  work.  Fifteen 
months  ago  the  Corps  made  arrangements  with  the  Admiralty 
whereby  members  were  accepted  for  periods  of  temporary 
service,  and  the  scheme  was  started  by  10  Volunteers  being 
sent  to  H.M.S.  Vernon  at  Portsmouth.  The  numbers  gradu- 
ally increased,  and  the  Admiralty  was  so  pleased  with  the 
work  done  that  it  opened  two  more  depot  ships — H.M.S. 
Defiance,  at  Devonport,  and  H.M.S.  Actaeon,  at  Sheerness — 
to  Birmingham  recruits.  Seventy  Birmingham  men  are  now 
on  board  these  three  depot  ships,  but  altogether  170  men  from 
the  Corps  have  served  varying  periods  since  January.  1916. 
Recruits  skilled  in  the  above  trades  are  still  needed  urgently, 


and  they  can  enrol  either  for  continuous  service  or  for  ser- 
vice at  regular  intervals  for  not  less  than  two  weeks  at  a 
time.  The  pay  for  temporary  periods  of  service  is  17s.  6d. 
per  week,  with  food  and  uniform,  and  for  those  who  enrol 
for  continuous  service  .-,  Deration  allowances  will  be  avail- 
able. Travelling  expenses  are  paid  by  the  Admiralty.  The 
Corps  provides  a  splendid  opportunity  for  those  who  wish  to 
do  their  duty  to  the  country,  but  who  are  under  or  over  mili- 
tary age,  are  physically  unfit  for  military  service,  are  dis- 
charged from  the  Army  a«  unfit,  or  have  been  badged  by  tho 
Ministry  of  Munitions.  In  the  latter  ease  the  men  may  serve, 
in  periods,  but  they  must  obtain  Hen  employer's  written 
permission   to  do  so. 

Mr.   I)avid  Shanks,   .1.1'.,    i.  I  r,  and  Mr. 

S.  Thos.  Pemberton,  VM.I.E.E..  i-  Company  Commander 
and  Adjutant.  Full  particulars  of  the  movement  can  be  ob- 
tained from  the  litter  ,o  8,  Church  Street,  Birmingham. 

Exemption  Applications. — At  the  Shoreditch  Tribunal, 
Mr.  R.  J.  Jacobs,  aged  30  years,  of  94,  Leonard  Street,  E.C., 
electric  pocket-lamp  manufacturer,  came  under  review  under 
the  new  Order,  being  under  31  years  of  age.  He  said  he  had 
been  in  the  trade  some  time,  but  started  this  business  in  July, 
L915,  with  tie/  patriotic  motive  of  trying  to  capture  the  German 
trade  in  these  things,  Mr.  Harwood  said  he  wished  to  point 
out  that  he  started  12  months  after  the  war.  Captain  Fisher 
said  it  was  clear  that  thai  wai  tie'  time  when  the  electric 
pocket  flashlamp  came  so  much  into  use.  In  reply  to  Mr.  Har- 
wood, Mr.  Jacobs  -.aid  he  got  his  machinery  from  America.  He 
employed  from  60  to  65  hands,  but  of  these  only  four  were 
males,'  two  men  and  two  boys.  When  he  got  the  full  amount 
of  machinery  he  required  he  would  be,  employing  100  per- 
sons. The  demand  was  jiow  much  greater  than  it  had  ever 
been  before.  His  brother,  who  was  three  years  older  than 
himself,  had  gone,  and  he  was  the  only  one  left  w'ho  could 
on  the  business.  The  Tribunal  decided  that  it  was  a 
very  necessary  and  prosperous  business,  and  allowed  another 
si\  months'   exemption. 

\t  Batley  Tribunal,  Mr.  S.  D.  Jones,  ot  the  Corporation 
electricity  department,  applied  on  behalf  of  14  men  at  the. 
works,  rt  transpired  that  one  or  two  of  the  men  were  leaving 
and  getting  work  elsewhere.  The  Chairman  of  the  Tribunal 
questioned  whether  they  had  any  right  to  do  so,  and  Mr. 
Jones  replied  that  the  electricity  works  of  Batley  was  not 
•  ,i  certified  or  controlled  place.  They  supplied  power  to  muni- 
lion  works,  but  the  Munitions  Department  would  not  give 
them'  a  certificate  as  a  controlled  undertaking.  A  member 
of  the  Tribunal  remarked  that  men  between  16  aud  61  were 
not  allowed  now  to  change  situations  without  permission  of 
the  Director  of  National  Service,  and  the  Chairman  added  : 
"  If  anybody  is  retained,  it  should  be  in  a  place  like  yours. 
Mr.  Jones  said  ho  had  lost  his  chief  assistant,  who  had  gone 
"away  with  the  permission  of  the  Council,  and  he  had  adver- 
idsed  and  could  not  get  a  man  to  fill  the  position.  The  Mili- 
tary Representative  said  these  men  who  were  leaving  would 
have  to  be  followed  up.  Mr.  Jones  said  he  could  not  spare 
R  Greenwood  (19),  single,  the  junior  engineer,  as  there  was 
nobody  to  replace  him.  He  was  competent  to  take  charge  ot 
mai  hue  i  v  in  the  absence  of  the  chief  engineer.  The  Tribunal 
thought  SO  voiing  a  man  ought  to  be  spared.  Eventually  the 
following  wore  the  decisions  :— Conditional  exemption,  J. 
Krown  35.  single,  stoker;  A.  Reid.  41.  roamed,  engine  fitter; 
i  1)  Mosley,  10,  married,  cable  jointer;  S.  Y\  adsw-orth,  3h. 
married,  stoker.  Temporary  exemption  to  May  loth:  H. 
,,  30,  married,  engine  driver;  P.  M.  Maxwell.  -:>K 
ingle,  mains  superintendent;  P.  Crossland,  3i.  married, 
jointer's  mate.  Grace  to  May  1st  :  R.  J.  Greenwood,  junior 
engineer;  A.  Russling,  '23,  single,  station  superintendent.  Dis- 
allowed, without  grace  J.  Ainscough,  3b  married  shift 
neer  I  Gill,  30,  married,  labourer.  Adjourned  for  medical 
examination:  S.  J-  Kench.  '26.  single,  clerk;  J.  Allerfoi 
married,  general  labourer;  J.  Mono-ban.  33.  manned- 

U  Faversham,  the  Corporation  appealed  tor  W.  J.  L.loya 
(29)  engine  driver  and  switchboard  attendant  at  the  elec- 
tricity work...  and  H.  J.  Gregory  (28),  switchboard  attendant. 
The  Military    Representative    asserted    thai    there   bad    been 

sufficient  tune  to  get  substitute,  or  to  Ham  men  lor  the  Work, 

but  the  electrical  engineer  (Mr.  Sommepille)  replied  that 
when  he  consulted  the  Labour  Exchange  there  was  not  a  mau 
available.  A  final  two  months  was  granted  m  each  case  to 
give  an   opportunity  to  tram   other  men. 

\t  Folkestone,  12  employes  were  appealed  tor  by  the  Elec- 
tric Light  Co.,  and  conditional  exemption  was  granted  to  t&e 
engineer-in-charge  of  the  power  house,  two  fitters,  a  com 
„„,vlal  and  analytical  clerk,  a  stoker,  and  a  confidential 
clerk.  The  others  were  exempted  unless  and  until  substitutes 
could  be  found.  „i„;_.j 

\t  Hastings  the  Corporation  electricity  department  claimc'l 
the.  retention,  as  being  indispensable  to. the  running  of  the 
works  of  E  A  Down  (18,  in  Bl).  junior  engineer,  and  J. 
G  Francis  (IS  Bl),  apprentice  in  the  meter  test  room.  Mr. 
R  F  Ferguson  said  that  the  works  were  run  with  a  start 
down  to  the  absolute  limit,  and  men  capable  of  doing  the 
work  could  net   ho    got.     Two  months  were  allowed  m  each 

C<Tt  Oxford,  the  Military  appealed  against  exemption  granted 
last  May  to  W.  G.  Pavne  ('29),  electric  fitter  and  wireman 
with  Messrs.  Hill.  Cpton  4-  Co..  electrical  engineer^  Por 
the  firm  it  was  stated  that  Payne  was  engaged  nearlv  trio 
whole  of  his  time  on  Government  contracts,  and  often  for 
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seven  days  a  week.  He  was  the  only  skilled  man  on  the 
present  work  of  installing  the  electric  light  at  Christ  Church, 
and  at  Pembroke,  for  the  Royal  Flying  Corps,  and  when 
that  was  finished  he  had  other  military  work  at  the  base 
hospital  and  New  College.  Out  of  24  men,  the  firm  had  only 
four  left,  and  they  had  11  female  employes.  Captain  Fox 
said  that  the  man's  qualification's  would  make  him  useful  in 
the  Army.  The  certificate  was  withdrawn,  with  a  month's 
grace. 

At  Gloucester,  the  Corporation  electricity  department  ap- 
pealed foi  two  tramway  motormen.  It  was  stated  that  there 
was  a  considerable  shortage  of  motor  men,  and  that  it  was 
in-possible  to  obtain  candidates  for  instruction.  The  Military 
contended  that  both  men  could  be  spared  if  the  YVestgate 
Street  route  was  again  closed  down.  One  of  the  men  was 
conditionally  exempted,   and  the  other  appeal  was  refused. 

At  Bexhill-on-Sea,  the  Corporation  applied  for  exemption 
for  two  shift  engineers  at  the  electricity  works,  aged  respec- 
tively 21  and  22.  Mr.  Frost  stated  that  (mWH+nfa.*  had  been 
advertised  for,  and  out  of  three  applicants  only  one  was  of 
use  to  them.  A  woman,  he  added,  would  be  no  good.  The 
appeals  were  respited  for  a  month  for  substitution. 

The  Military  applied,  at  Reigate,  for  a  review  of  exemp- 
tion held  by'  R.  Partridge  (34),  electrician,  with  Messrs. 
Tamplin  &  Makovski,  electrical  engineers.  Mr.  Makovski 
said  that  Partridge  was  his  principal  outdoor  man,  and  they 
had  a  large  amount  of  Government  and  public  work  on  hand. 
He  told  the  Tribunal  that  last  May  one  of  his  emploves  was 
called  up,  but  he  was  sent  back  and  told  to  wait.  He  hung 
about  until  November,  and  he  then  got  his  Trade  Union  to 
get  him  badged.  He  was  now  with  a  competitive  firm  hang- 
ing lights  at  Holborn,  work  which  his  own  firm  should  have 
done.  The  Tribunal  cancelled  the  certificate,  and  gave  tem- 
porary  exemption  until  June   13th. 

At  'Aldershot,  on  March  12th,  a  review  was  made  of  the 
case  of  F.  Woodley  (27),  electrical  engineer,  with  Messrs. 
Burch  &  Vertue.  it  was  claimed  by  the  firm  that  he  was 
engaged  entirely  upon  electrical  work  in  the  Aldershot  Com- 
mand, and  that  he  was  doing  National  Service.  The  Chair- 
man (Mr.  W.  T.  Robertson,  J.P.)  said  that  if  the  man's  ser- 
vices were  so  valuable  to  the  military,  it  was  up  to  the  mili- 
tary to  find  a  man  to  do  the  work.  The  exemption  was  with- 
drawn. 

At  Stratford-on-Avon,  an  appeal  was  made  by  J.  Clifford 
(27),  formerlv  an  electrical  turbine  worker  at  the  works  of 
the  British  Thomson-Houston  Co.,  Ltd.,  at  Rugby.  It  ap- 
peared that  he  left  when  de-badged,  and  recently  was'  given 
14  days  in  which  to  obtain  work  of  national  importance,  the 
idea  being  that  he  could  get  reinstated  at  Rugby,  in  which 
case  he  would  be  given  exemption.  It  was  stated  that  the 
B.T.H.  Co.  were  willing  to  reinstate  Clifford,  providing  the 
Tribunal  granted  exemption.  This  was  conceded,  but  the 
Militarv  threatened  an  appeal. 

Before  the  Dartford  Rural  Tribunal,  the  Military  appealed 
against  exemption  held  by  F.  W.  Montgomery,  electrician 
with  the  Wallpaper  Co.,  on  the  ground  that  he  was  now  in 
an  uncertified  occupation.  The  firm  urged  thnt  :+  — -^  most 
important  that  a  competent  man  should  be  in  charge  of  then- 
large  plant,  as  two  men  had  been  electrocuted.  It  trans- 
pired that,  bv  arrangement,  the  firm  had  released  all  men 
who  could  be' spared,  and  the  Tribunal  dismissed  the  appeal_ 

The  British  Mechanical  Electric  Vehicles,  Ltd..  applied 
at  Southport  Tribunal  for  exemption  for  J.  E.  Stott, 
Group  40,  passed  B 1,  manager  and  designer  of  electric 
trucks.  A  director  of  the  firm  said  their's  was  the 
first  British  company  of  that  kind,  and  the  Ministry  of  Muni- 
tions had  given  them  permission  to  manufacture  these  trucks 
for  railway  and  shipping  companies.  There  were  some  3.300 
of  such  trucks  in  use  in  America,  but  under  300  in  Great 
Britain,  and  he  came  from  Australia  to  start  the  industry  in 
England.     Exemption  to  April  16th  granted. 

Mr.  A.  S.  Black,  Corporation  electrical  engineer,  appealed 
at  Southport,  on  Friday,  for  W.  Johnson,  nearly  41.  a  skilled 
man  engaged  in  the  maintenance  of  consumers'  installations; 
J.  Hesketh,  storekeeper,  C2,  and  R.  A.  Twist,  meter  tester, 
B  2.  The  appeal  for  Twist  was  refused,  and  others  were 
given  exemption  to  June  1st. 


THE    PRINCIPLES    INVOLVED  IN    COMPUTING 
THE     DEPRECIATION     OF    PLANT. 


On  March  12th  Messrs.  Gill  and  Cook's  paper  was  read  and 
discussed  before  the  Newcastle  Local  Section  of  the  Institu- 
tion of  Electrical  Engineers. 

Mr.  Gill,  in  introducing  the  paper,  said  its  object  was  to 
arrive  at  a  solution  of  the  principles  by  which  the  cost  of 
depreciation  could  be  arrived  at.  They  were,  at  the  moment, 
concerned  with  the  ascertainment  of  depreciation,  and  not 
how  it  was  to  be  met.  It  was  an  actual  cost,  and  there 
should  be  some  common  method  of  arriving  at  it. 

Mr.  F.  G.  C.  Baldwin  thought  the  paper  solved  many  of 
the  difficulties  that  had  confronted  them  for  several  vears. 
He  was  especially  pleased  to  see  it  stated  that  depreciation 
aJfe'cfett  the.  design  of  plant.    There  Was  a  general  tenaency 


amongst  those  who  controlled  capital  to  look  first  to  capita' 
cost  and  then  to  charges.  He  agreed  that  it  might  be  advan- 
tageous to  spend  extra  capital  '-  ~i>Xtuv  annual  charges.  Too 
often  that  was  disregarded.  Engineers  should  be  a  little 
more  interested  in  the  financial  aspect  of  the  business  than 
at  present. 

Mr.  Turnbdll  referred  to  the  Telephone  Arbitration,  and 
pointed  out  that  in  that  case  the  "  6traight-line  "  method  of 
deprecation  was  accepted.  He  also  referred  to  the  wav  the 
railway  companies  had  treated  the  question,  and  asked  Mr. 
Gill's  opinion  in  regard  to  "  negative  "  depreciation.  In  the 
case  of  the  adoption  of  the  sinking-fund  method,  he  thought 
some  allowance  should  be  made  in  the  early  years  of  an 
undertaking. 

Mr.  A.  C.  Hovey,  speaking  from  a  gas  engineer's  point  of 
view,  thought  there  should  be  greater  co-operation  between 
the  accountancy  and  the  engineering  departments.  He  men- 
tioned that  large  gas  undertakings,  on  going  to  Parliament 
for  new  powers,  were  being  severely  dealt  with,  especially  in 
respect  of  anything  they  asked  for  in  regard  to  improved 
methods  of  finance.  In  some  cases  the  renewals  funds  had 
been  struck  out,  and  would  not  be  allowed  in  future.  They 
were  very  necessary  and  important  funds,  and  it  seemed  a 
great  pity  they  should  have  been  done  away  with. 

Mr.  Beard  said  he  thought  the  sinking-fund  method  must 
be  the  right  one:  he  was  of  opinion,  however,  that  there 
might  be  some  difficulty  in  arriving  at  the  "life"  of  some 
plant.  He  did  not  see  how  the  economic  life  of  plant  could 
be  estimated :  also,  the  amount  to  be  put  to  depreciation  fluc- 
tuated year  by  year,  and  by  altering  it  the*-  were  able  to 
keep  the  rate  of  interest  more  uniform,  paying  more  to  depre- 
ciation one  year  and  less  the  next. 

Mr.  Nicholson  commented  on  one  of  the  "eewfrtisil  condi- 
tions" in  the  paper,  that  the  plant  should  be  charged 
with  a  yearly  sum  sufficient,  inter  alia,  to  provide  the  money 
to  enable  the  company  to  take  advantage  of  improvements, 
and  take  out  of  commission,  when  desirable,  plant  which 
still  had  some  years  of  life  left  in  it.  and  questioned  the  effect 
of  the  operation  on  the  sinking  fund. 

Mr.  Gill,  in  reply,  said  that  while  there  was  difficulty  in 
estimating  the  life  of  plant,  it  was  not  more  difficult  than 
to  estimate  the  life  of  a  person ;  and  yet  insurance  societies 
throve  on  the  latter.  In  the  case  of  plant  upon  which  money 
had  to  be  spent  to  bring  it  into  commission,  the  cost  6hould 
be  charged  to  revenue.  As  to  the  engineer's  knowledge  of 
finance,  it  seemed  to  him  that  the  engineer  ought  to  en- 
deavour to  appreciate  his  responsibility  in  regard  to  finance 
rrore.  It  was  he  who  ultimately  selected  the  plant,  and  the 
plant  was  put  down  on  his  calculations  and  estimate,  and  the 
engineer,  in  putting  down  the  plant,  practically  settled  the 
dividend ;  therefore  the  dividend  was  fixed,  depreciation  was 
really  fixed  because  it  depended  on  the  kind  of  plant  put 
down,  and  the  operating  costs  were  fixed.  If  the  engineer 
was  going  to  do  his  duty  he  must  take  up  the  question  of 
finance.  As  to  the  suggestion  that  some  allowance  might 
he  made  in  the  early  days  of  an  undertaking,  some  such 
course  was  often  pursued,  but  it  hardly  touched  the  principle 
of  the  paper.  The  way  to  do  was  properly  to  estimate  the 
depreciation,  and  then  carry  it  forward  as  a  debit. 


REVIEWS. 


The  Emission  of  Electricity  from  Hot  Bodies.  By  Prof.  O.  W. 
Richardson,  F.R.S.  London  :  Longmans,  Green  &  Co. 
Price  9s.  net. 

This  work  is  one  of  the  monographs  on  physics  edited  con- 
jointly by  Sir  J.  J.  Thomson  and  Prof.  Horton.  In  its  300 
pages  it  gives  a  very  complete  account  of  what  is  known  at 
present  on  the  emission  of  electricity  from  hot  bodies,  a 
subject  which  has  of  late  years  received  much  attention,  and 
which  is  making  wonderful  progress.  There  are  many  diffi- 
culties encountered  in  its  investigation,  and  the  author  6tates 
that  the  absence  of  a  satisfactory  and  comprehensive  theory 
of  conduction  for  conductors  of  the  metallic  type,  and  the 
interpretation  of  the  facts  bearing  on  the  true  nature  of  the 
contact  potential  difference  between  metals  are  not  the  least, 
Then  there  are  experimental  troubles  of  various  kinds,  and 
the  difficulties  of  the  correct  recognition  of  results. 

Prof.  Richardson  puts  the  electronic  theory  of  conduction 
and  its  inference  with  regard  to  electronic  emission  in  a  suc- 
cinct and  convincing  way.  He  says:  "According  to  theory, 
the  conductivity  of  metals  arises  from  the  presence  in  them 
of  an  atmosphere  of  electrons.  These  are  supposed  to  be  in 
violent  motion,  like  the  molecules  of  a  gas  according  to  the 
kinetic  theory  of  gases.  The  effect  of  an  applied  electric  field 
is  to  superpose  on  the  haphazard  heat  motion  of  these  elec- 
trons a  definite  average  velocity  of  drift  in  the  direction  of 
the  electric  potential  gradient.  This  drifting  of  the  electrons 
constitute?  the  electric  current.  The  energy  of  the  heat 
motion  of  these  internal  '  free  electrons,'  as  they  are  often 
called,  will  increase  with  rising  temperature;  and  one  might 
expect  that  at  sufficiently  high  temperatures  this  energy 
would  be  great  enough  to  carry  them  out  through  the  sur- 
face of  the  hot  bqdy.  From  this  standpoint.  i  the  escape  of 
negative  electricity  from  hot  bodies  is  closely  aaalo'go'UB  to 
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the  escape  of  the  molecules  of  a  vapour  from  a  solid  or  liquid 
during  evaporation.  It  is,  in  fact,  a  kind  of  evaporation  of 
electricity." 

In  the  first  chapter  the  author  discusses  considerations  of 
a  general  character,  and  gives  a  historical  review  of  the  sub- 
ject. Elster  and  Geitels'  investigations  of  the  'eighties  of  last 
century  are  gone  into.  Then  the  theory  of  ions,  the  pro- 
perties of  the  gases  drawn  away  from  the  neighbourhood  of 
incandescent  bodies,  the  specific  charge  of  the  ions,  general 
experimental  methods,  relation  between  the  currents  and 
electromotive  force  and  gas  pressure,  and  the  electron  theory 
are  discussed  in  turn  with  a  view  to  a  better  appreciation  of 
the  more  detailed  work  which  follows. 

Some  idea  of  the  difficulties  involved  in  the  investigation  of 
electronic  emission  can  be  glimpsed  by  the  fact  of  the  exist- 
ence of  the  two  schools  of  thought  with  regard  to  the  magni- 
tude of  contact  difference  of  potential  between  metals  whose 
surfaces  are  free  from  gas  and  in  a  good  vacuum.  One  school 
has  it  that  these  differences  are  accounted  for  by  chemical 
action  between  metals  and  the  surrounding  atmosphere,  and 
the  other  looks  upon  them  as  the  intrinsic  properties  of  the 
metals  affected.  Most  of  those  who  have  experimented  have 
up  to  recently  favoured  the  chemical  theorv.  But  in  1912 
the  author  showed  that  in  all  experiments  hitherto  performed 
secondary  actions  occurred  which  enabled  the  results  to  be 
explained  on  the  intrinsic  theory  just  as  well  as  on  the  chemi- 
cal. And,  moreover,  a  lot  of  new  evidence  has  lately  come  to 
hand  which  actually  favours  the  intrinsic  theory. 

There  is  a  long  and  comprehensive  chapter  on  the  tempera- 
ture variation  of  electronic  emission.  The  author  and  manv 
others  have  experimented  in_  this  field,  and  although  there  is 
much  difference  of  opinion  in  the  final  interpretation  of  the 
experimental  results,  there  is  none  as  to  the  fact  of  the 
general  character  of  the  variation  of  the  rate  of  emission  of 
the  electrons  by  various  hot  bodies  with  temperature.  Tn  all 
cases  experimenters  have  found  that,  under  stable  conditions, 
the  rate  of  emission  of  electrons  increases  extremelv  rapidly 
with  increase  of  temnerature.  Towards  the  end  of  the 
chapter  there  are  a  -few  paees  on  the  emission  of  electrons 
from  various  compounds,  and  on  photoelectric  emission.  Be- 
cause with  the  high  rise  of  temperature  all  substances  give  out 
light,  an  emission  of  electrons  from  hot  bodies  owins  to  the 
action  of  licrht  occurs,  even  when  there  is  no  external  source 
of  lieht  illuminating  them.  The  author  calls  this  the  auto- 
photoelectric  effect.  Hence,  it  is  of  the  utmost  importance  to 
settle  whether  thermionic  emission  is  due  to  photoelectric 
action  or  not,  and  the  investieation  is  very  troublesome.  The 
author  states  that  all  the  indications  available  point  to  the 
conclusion  that  the  autophotoele^tric  currents  are  smaller 
than  the  observed  thermionic  currents,  although  an  absolute 
verdict  is  impossible  at  present. 

There  is  much  interesting  work  on  the  effect  of  rrases  on 
the  emission  of  electrons,  the  cases  considered  being  the  emis- 
sion from  platinum  in  an  atmosphere  of  hvdroeren.  and  the 
effects  of  various  gases  on  the  emission  from  tungsten ;  then 
there  is  a  discussion  on  the  relative  importance  of  various 
factors  in  causing  emission,  and  an  analysis  of  the  chief 
causes  of  confusion.  The  chief  factors  are  :  (1)  the  escape  of 
electrons  owing  to  the  purely  thermal  increase  of  their 
kinetic  energy,  (2)  the  liberation  of  electrons  as  one  of  the 
products  of  chemical  action,  and  (3)  the  complete  photo- 
electric emission.  The  relative  claims  of  purely  thermal 
effect  and  of  chemical  action  are  dpalt  with  at  some  length. 
The  question  is  most  involved.  The  author  details  experi- 
ments he  has  made  on  tungsten,  and  sives  it  as  his  con- 
sidered iudgmpnt  that  thev  definitely  exclude  chermVal  action 
as  the  cause  of  the  emission  from  this  substance.  This  is  sup- 
ported by  the  results  of  Langmuir.  who  .finds  that  with  tan- 
talum, molybdenum,  carbon,  and  platinum,  as  well  as  tung- 
sten, the  emission  is  increased  with  progressive  elimination 
of  gaseous  contamination  and  corresponding  freedom  from 
liability  to  chemical  action. 

Chanter  V  deals  with  the  energetics  of  electron  emission, 
involving  the  kinetic  enerey  of  the  emitted  electrons,  latent 
thermal  effects,  and  heat  liberated  during  electron  absorption. 

Other  subjects  dealt  with  are  the  emission  of  positive  ions 
by  hot  metals,  the  effect  of  cases  on  the  liberation  of  positive 
ions  bv  hot  metals,  and  the  emission  of  ions  by  heated  salts. 

In  the  last  chapter,  the  author  has  included  a  short  account 
of  the  results  of  some  experiments  he  has  recently  made  on 
the  electrons  liberated  by  chemical  action.  Part  of  the  cost 
of  this  investigation  was  defrayed  by  a  Government  grant 
through  the  Eoyal  Society. 

There  is  no  doubt  whatever  that  the  work  under  review  is 
a  valuable  addition  to  the  literature  of  the  subject.  It  gives 
a  most  comprehensive  statement  of  what  has  been  so  far 
accomplished ;  it  states  the  results  of  investigation  of  many 
workers  of  the  past;  and  it  brings  up  experimental  research 
to  practically  the  present  moment.  The  author  has  a  pleasant 
habit  of  being  able  to  summarise  where  necessary,  and  to 
expand  where  necessary.     His  judgment  is  always  keen 


mental  instructions  as  to  the  apparatus  to  be  used  and  the 
procedure  to  be  adopted,  and  concludes  by  putting  a  number 
of  questions  relevant  to  the  experiment  performed.  Occa- 
sional notes  and  cautions  are  included  to  prevent  beginners 
falling  into  the  usual  errors,  and  most  of  the  sheets  give 
clear  and  workmanlike  directions  which,  if  followed,  would 
lead  to  satisfactory  results.  Clearly-drawn  diagrams  are  used 
to  illustrate  the  text,  and  in  most  cases  these  would  suffice 
to  ensure  that  suitable  instruments  were  used  and  correct 
connections  made. 

The  mo6t  important  experiments  described  are  those  which 
deal  with  such  essentially  practical  questions  as  potential  drop 
in  feeders,  commercial  potentiometers,  operation  of  the 
various  types  of  d.c.  and  a.c.  generators  and  motors,  trans- 
former connections,  and  the  operating  characteristics  of 
rotary  converters.  Some  elementary  sections  are  devoted  to 
connections  for  batteries,  bells,  gas  lighters,  &c,  but  the 
majority  of  the  sheets  deal  with  real  electrical  engineering 
problems. 

The  method  of  numbering  the  sheets  appears  to  be  unduly 
complicated,  and,  although  there  is  much  that  is  useful  and 
satisfactory,  it  is  probable  that  most  electrical  engineering 
laboratories  possess  similar  sets  of  instruction  sheets,  and  will 
not  be  tempted  to  adopt  Mr.  Dawes's  methods  in  preference 
to  their  own. 

The  experiments  have  apparently  been  chosen  to  illustrate 
Timbie's  "  Electrical  Measurements  in  Alternating  and  Direct 
Current,"  and  Karapetoff's  "  Elementary  Electrical  Testing  " 
— two  books  which  are  common  enough  in  the  States,  but 
seldom  seen  in  this  country.  It  is,  therefore,  very  likely  that, 
whereas  Mr.  Dawes's  students  at  Harvard^  will  "enthuse" 
over  this  manual,  it  will  attract  little  attention,  and  less  sale, 
on  this  side  of  the  Atlantic. — P.  H.  S.  K. 


BUSINESS   NOTES. 


Electrical  Measurements  and  Testing:  Direct  and  Alternating 
Current.     By  Chester  L.   Dawes.    New  York,  U.S.A.  : 
John  Wiley  &  Sons.    Price  3s.  net. 
The  Wiley  "Technical  Series"  includes  a  loose-leaf  labora- 
tory manual,  and   this  series  of  40  sheets  comprises  the  see 
tion  -do  elet-trrcal  testing.    Each  sheet  gfvts  detailed  expwr- 


Patents  and  Alien  Enemie.s.— Application  has  been 
made  by  Messrs.  Edward  Bennis  &  Co.,  Ltd.,  to  the  Board  of 
Trade  to  avoid  or  suspend  Patent  No.  5,041/13,  granted  to  L.  &  C. 
Steinmuller,  for  travelling  grates  for  furnaces. 

Trade   Announcements.— Messrs.    Simplex  Conduits, 

Ltd.,  of  Birmingham,  have  recently  enlarged  the  accommo- 
dation at  their  showrooms  and  warehouses  at  113-117,  Charing 
Cross  Road,  to  give  the  trade  an  improved  "Simplex  Service" 
in  London  and  the  South  of  England.  The  warehouse  on  the 
basement  will  continue  to  carry  the  stores  of  conduits  and 
fittings,  and  on  the  ground  floor  the  showrooms  are  being 
extended  as  time  and  convenience  permit.  On  the  first  floor 
of  the  building  there  will  be  the  offices  of  Mr.  L.  M.  Waterhouse. 
the  managing  director,  of  Mr.  Bennett,  the  London  and  South  of 
England  manager,  and  of  the  general  office  staff  of  the  London 
sales  department.  On  the  second  floor  there  will  be  a  trade  counter 
for  accessories,  such  as  electric  light  fittings,  heating  and  cooking- 
apparatus,  lamps,  and  cables.  Stocks  are  warehoused  on  the  upper 
floors. 

Messrs.  John  Moores  k  Co.,  New  Bailey  Street,  Salford,  have 
removed  to  Brougham  Street  Works,  Blackfriars  Road,  Salford. 

Dissolutions  and  Liquidations.— Anchor  Electric  Co.. 

Ltd. — This  company  is  winding  up  voluntarily,  with  Mr.  T.  T. 
Rankin,  of  Anchor  Electric  Works,  Chadwell  Heath,  Essex,  as 
liquidator.  Meeting  of  creditors  March  30th,  at  5,  Lincoln's  Inn 
Fields.  W.i .'. 
Coyentrv  Magneto  REPAIRING  Co.,  !»a.  Fleet  street.  Coventry. 
-Messrs.  W.  V.  Wakefield  &  ('.  F.  H.  Foster  have  dissolved 
partership. 

Condensing  Plant —The  Mirrlees  Watsox  Co.,  Ltd.. 

Glasgow,  have  recently  received  orders  for  69  sets  of  condensers, 
practically  all  for  war-service  work,  aggregating  approximately 
1,400,000  lb.  steam  duty  per  hour. 

Catalogues   and   Lists.— Messrs.  Dick.  Kerr  &  Co., 

Ltd.,  Abchurch  Yard,  Cannon  Street,  London,  E.C. — Card  giving 
prices  of  Britannia  drawn-wire  lamps. 

Messrs.  Brayshaw  Furnaces  and  Tools,  Ltd..  Mulberry 
Street,  Hulme,  Manchester.— Illustrated  circular  showing  several 
views  of  furnace  installations  supplied  by  them.  In  their  new 
demonstration  room  at  the  works  they  have  put  down  their  latest 
types  of  furnaces  for  the  heat-treatment  and  annealing  of  steel, 
the  melting  of  metal.  &c. 

Swedish  General  Electric.  Ltd..  5,  Chancery  Lane,  London, 
W.C. — Current  Stock  List  No.  10,  giving  particulars  of  electric 
motors,  from  i  to  no  H.p.,  that  they  have  in  stock. 

British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London.  E.C. — Handbook  No.  2  in  the  company's  series  of 
incandescent  electric  lamp  handbooks.  In  the  course  of  its  68  pages 
it  gives  very  full  information  and  technical  data  relating  to  lamps 
for  battery  service  (20  volts  and  below)  for  automobiles,  general 
batteries,  flashlight  lamps  and  surgical  lamps,  and  dimensional 
drawings  of  all  lamps  and  the  lamp  caps.  Electrical  traders  and 
trade  users  can  have  copies  of  the  handbook  on  applying  to  the 
company's  L.  and  W.S.  department. 

Mf«rs  S.  a.  Leach  ,t  Co..  Ltd..  26-30.  Artillery  Lane, 
London.  E.C— Hlustrated  price  list  (LM  5),  giving  particulars  of 
pttti'Jte  fcn'd  gtaXianuTy  air  comprtsrerrs. 
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Bankruptcy  Proceedings. — VT.    I».    Birkett,  factor  of 

electrical  goods,  Whitley  Bay.-  -Trustee  released.  March  2nd; 

Book  Notices. — "  Journal  of  the  Institution  of  Electrical 

Engineers."  Vol.  LV,  No.  264.  March,  1917.  This  issue  contains 
the  following  papers :—" Frequency  Changers,"  by  Mr.  R. 
Townend.  ami    "Telegraph    Poles    in    New    Zealand."    by   Mr.  J. 

I'lvln-Ci 


LIGHTING  AND  POWER  NOTES. 


Barnsley.— I'Rocosed    Loan.— The  T.C.  has  approved 

the  recommendation  of  the  Electricity  Committee  bo  apply  for  per- 
mission to  borrow  a  further  £4,000  in  connection  with  extensions 
at  the  electricity  works.  The  extra  expenditure,  it  was  reported, 
had  become  necessary  owing  to  the  abnormal  period,  but  the  outlay 
would  be  justifieo. 

Bedford. — Plant  Extension.— The  Electricity  Com- 
mittee reported  that  the  B.  of  T.  had  given  its  consent  to  the  supply 
of  electricity  to  a  works  outside  the  borough,  and  that  the  L.G.B. 
had  sanctioned  the  following  loans  without  a  public  inquiry  : — 
Buildings,  £S.450  :  boiler  house  plant,  steel  .chimneys,  pumps, 
turbo-generator,  engine  room  accessories,  switchgear,  and  trans- 
formers, £20,711:  mains.  £1.502;  mechanical  stokers.  £1,140; 
coal  bunkers.  £900  ;  a  total  of  £32,703.  Consent  has  been  obtained 
from  the  Midland  and  London  and  North-Western  Railway  Com- 
panies to  the  laying  of  cables  across  their  respective  bridges. 

Brighouse. — Year's  Working. — There  has  been  a  gross 

profit  of  £1.013  on  the  working  of  the  electricity  undertaking  for 
the  year  ended  March  31st,  1916. 

Bristol. — Price  Increase. — The  T.C,  on  the  recom- 
mendation of  the  Electricity  Committee,  has  increased  the  charges 
for  electricity  to  general  consumers,  as  from  the  last  readings  for 
the  current  quarter,  by  a  further  8i  per  cent.,  thus  making 
altogether  an  advance  of  33J  per  cent,  on  the  scale  charges  for 
both  light  and  power. 

Canada. — Sir  Adam  Heck,  in  giving  information  relating 

to  the  Ontario  hydro-electric  system  for  the  year  ending  October 
:<lst.  1916,  says  that  the  total  average  H.P.  used  in  the  system  was 
109,583.  at  an  average  cost  of  $9.10  per  H.P.  The  total  receipts 
were  $2,038,792.  As  regards  the  Severn  system,  the  total  expenses, 
including  generating,  amounted  to  s:,j.i:fs,  and  the  revenue  to 
$94,694.     Canadian  Engineer. 

Clayton. — At  a  special  meeting  of  the  D.C%,  lasl  week,  a 
letter  was  submitted  from  the  Yorkshire  Electric  Power  Co.. 
intimating  that  March  20th  was  the  date  for  hearing  objections 
against  the  company's  Bill  for  powers  to  supply  certain  districts, 
including  Clayton,  with  current,  and  asking  that,  in  view  of  the 
strong  opposition  of  the  Bradford  and  Halifax  Corporations,  the 
Council  should  send  a  representative  to  give  evidence  m  support  of 
the  Bill.  It  was  decided,  after  discussion,  not  to  send  a  repre- 
sentative, but  to  send  a  copy  of  the  Council's  resolution  agreeing  to 
support  the  company's  Bill. 

Continental. — France. — La  Sociefie  des  Forces  Motrices 

de  la  Durance  is  the  name  of  a  new  undertaking  which  has  recently 
been  formed  in  Lyons  (it.  Rue  Grolee"),  with  a  capital  of  £600,000, 
to  establish  a  plant  to  utilise  three  waterfalls  on  the  River  Durance 
in  the  generation  of  electrical  energy  for  lighting  and  power 
purposes. 

[TAbY.  A  Supreme  Council  for  Public  Waters  has  now  been 
established  as  the  chief  administrative  authority  in  all  matters  con- 
nected with  the  development  of  water  power  "in  Italy.  The  chief 
duties  ot  this  new  organisation  are  :— (1)  to  draw  up  a-list  of  all 
the  public  waters  of  Italy:  (2)  to  examine  and  verify  existing 
rights  :  CO  to  discuss  and  decide  on  schemes  submitted  for  con- 
cession- to  develop  and  apply  public  water-  lor  use  as  motive  power 
and  in  factories. — Bonn/  of  Ti-ade  Journal. 

Cronton. — The  electrical  equipment  of  the  Hnlton  Co.'s 

new  collieries  at  (ronton,  near  Rainliill.  is  now  practically  .com- 
pleted. 

Cuddington.— E.L.  Proposals.— The  Epsom  R.D.C., 
after  discussing  the  E.L.  schemes  of  the  Wimbledon  T.C.  and  the 
South  Metropolitan  Electric  Tramways  and  Lighting  Co..  has 
decided  to  consent  to  the  prov.  order  for  the  latter,  subject  to  a 
sealed  agreement.  The  company  proposes  to  supply  energy  to 
South  Cuddington,  whereas  the  Wimbledon  Corporation  could  not 
supply  without  a  guarantee,  for  at  least  two  years,  of  20  per  cent. 
per  annum  on  the  outlay  incurred. 

Dublin.— The  Electricity  Supply  Committee  has  reported 
that  the  estimate  for  the  ensuing  year  requires  no  demand  on  the 
rates.  The  secretary  reports  that,  after  making  allowance  for  the 
small  income  from  temporary  premises  of  consumers  affected  by  the 
Rebellion  of  last  year,  the  net  loss  to  the  undertaking  amounted  to 
-  £7,000.  A  serious  item  was  the  special  amount  for  extra  capital 
charges  entailed  by  the  calling  in  of  one  of  the  loans,  and  the 
compulsory  issue  of  Corporation  stock  to  meet  same. 

Folkestone.— The  T.C.  has  decided  to  have  a  permanent 
ectric  i  be  Museum 


India. — The   Madras   Administration  P.W.D.  Report  for 

1915-16  states  that  the  necessity  for  economy  owing  to  the  war  has 
restricted  the  operations  of  the  Department.  As  regards  electrical 
schemes  and  works,  the  Coimbatore  and  Pykara  hydro-electric 
schemes  were  both  under  consideration,  the  former  for  the  supply 
of  electricity  to  the  town  of  Coimbatore,  from  the  Siruvani  River, 
and  the  other  for  the  supply  to  Ootacamund  from  the  Pykara' 
Palls.  The  latter  has  been  held  in  abeyance  pending  some  decision 
regarding  the  Siruvani  scheme,  the  possibilities  of  which  had  to  lie 
I  nit  her  considered  in  view  of  the  decision  of  the  South  Indian 
Railway  to  erect  larjre  workshops  at  Podanur.  There  are  quite  a 
large  number  of  installations  in  progress  or  under  consideration , 
chiefly  in  connection  with  public  buildings  and  offices  in  Madras. 
During  the  year  under  notice  the  number  of  consumers  increased 
from  1.777  to  2,009,  and  the  electricity  consumed  from  4.704. coo 
units  to  5,586,609  units.  With  a  view  to  meeting  the  increasing 
demand  in  Madras  City,  extensions  of  the  alternating-current 
system  were  projected  for  the  suburbs  of  Kilpauk  and  Royapuram, 
but  the  schemes  have  lieen  indefinitely  hung  up.  owing  to  the 
impossibility  of  getting  materials  from  England  on  account  of 
the  war. 

An  accident  having  occurred  by  which  a  visitor  was  nearly 
electrocuted  at  a  friend's  house  lately,  owiujr  to  a  leakage  of  the 
electric  current  to  a  hath  tap,  the  Mysore  Government  has  now- 
ruled  that  no  interior  wiring  for  power  and  light  in  Bangalore  and 
My  -on  shall  be  carried  out  by  a  contractor  who  is  not  the  holder 
of  a  licence  issued  by  the  Electrical  Department.  —  Indian  Textile 
Journal. 

Leigh.— Messrs.  Speakman  have  had  a  generating  station 

built  at  their  Woodend  Collieries,  where  developments  are  taking 
place  in  connection  with  the  opening  of  new  mines. 

London. — Poplar. — The  interconnection  of  the  Council's 

undertaking  with  that  of  Hackney  was  completed  on  February  12th. 
and  a  supply  for  the  northern  district  has  been  taken  since  that 
date,  materially  assisting  in  reducing  the  pressure  on  the  Poplar 
undertaking  in  meeting  the  demands  of  Stepney.  The  Stepney 
Electricity  Committee  wrote  expressing  appreciation  of  the  help 
the  Poplar  Committee  had  rendered  during  the  abnormal  difficulties 
which  it  had.  and  is,  experiencing  with  regard  to  the  steam 
supply  at  Limehouse. 

The  electrical  engineer's  report  for  the  December  quarter  shows 
that  the  total  units  sold  were  6,231,591,  an  increase  of  218,590 
units  over  the  corresponding  quarter  last  year  ;  the  net  surplus 
income  is  £-1.224.  a  decrease  of  £921.  The  net  profit  from  April  1st 
to  December  31st  is  £7,519,  as  compared  with  68,503.  The  net 
surplus  estimated  in  March  last  was  £5,383,  and  the  £7,519  is  due 
almost  entirely  to  the  lower  coal  prices  actually  obtained  than  were 
estimated  for. 

The  Electricity  Committee  has  approved  the  sale  of  two 
500-KW.  Willans  reciprocating  sets  for  £2.500  ;  their  removal  will 
make  room  for  another  large  turbine  generating  6et  at  a  later 
date  without  extension  of  the  station.  The  sale  of  these  sets  neces- 
sitates the  provision  of  a  new  converter,  and  the  engineer  is  to 
provisionally  accept  a  firm  tender  subject  to  sanction. 

Woolwich. — At  the  B.C.  meeting  last  week,  held  to  consider 
the  annual  estimates,  the  Electricity  Committee  reported  that  no 
loss  is  anticipated  for  next  year,  the  only  amount  necessary  to  be 
raised  being  the  approximate  deficit  at  March  31st  in  respect  of 
the  present  year — namely,  £2,986.  The  chairman  of  the  Finance 
Committee  stated  that  the  electricity  department  seemed  to  have 
turned  the  corner,  and  its  income  balanced  its  expenditure. 

L.C.C. — The  Finance  Committee  recommends  the  CouncU  to 
sanction  the  borrowing  of  £5,141  by  the  Islington  B.C.  for  elec- 
tricity purposes  :  the  Council's  application  was  for  £5.403. 

Westminster. — The  Contracts  Committee  of»the  Council  reports 
having  considered  the  contracts  with  the  Charing  Cross,  the 
Metropolitan  E.S..  and  the  St.  James's  E.L.  Companies  tor  the  supply 
of  electrical  energy  to  the  Council's  buildings.  The  Committee  went 
into  the  question  of  the  advisability  of  substituting  gas  lighting 
in  the  buddings  now  supplied  with  electricity,  but  it  was  decided, 
having  regard  to  the  high  cost  of  labour  and  materials  and  the 
circumstances  generally  brought  about  by  the  war.  that  it  is 
inadvisable  to  pursue  the  question  further  at  the  present  time  : 
the  three  contracts  are  therefore  to  be  continued. 

St.  Panckas.  -It  has  been  agreed  to  remove  the  two  old  Babcook 
boilers  at  the  destructor  works  when  the  new  Niclausse  boiler  at 
the  electricity  works  is  installed.  The  Finance  Committee 
anticipates  that  the  profit  from  the  electricity  department  tor  the. 
year  ending  March  31st  will  be  upwards  of  ti  10,000. 

Monaskweven  (Co.  Kildare).— E.L.  Scheme.— A  public 

meeting  has  taken  the  initial  steps  to  provide  electric  lighting  for 
the  town,  a  scheme  submitted  by  Mr.  Griffiths,  electrical  engineer, 
being  approved.  Mr.  Griffiths  has  already  obtained  the  County 
Council's  permission  for  the  erection  of  the  necessary  poles. 

Morecambe. — Proposed  .Loan. — The  T.C.  has  at;reed  to 

apply  for  sanction  to  borrow  £6,000  for  the  extension  of  the  elec- 
tricity works  after  the  war. 

Newcastle-under-Lyme.  —  Female   Labour.  —  As   an 

outcome  of  suggestions  made  at  the  Tribunal,  the  T.C.  has  referred 
to  the  chairman  of  the  Electricity  Committee  and  the  electrical 
engineer,  with  power  to  act,  the  question  of  introducing  female 
labour  at  the  electricity  works. 

New    Zealand. — Hydro-Electric   Schemes   for   the 

North  Island. — The  Minister  of  Public  Works  states  that  investi- 
gations are  being    made   in    connection   with   proposals  to  install 
m  the  North  Island.     It  is  thought  that  three 
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generating  stations  will  be  necessary,  on  account  of  the  large  and 
rough  area  over  which  it  would  be  essential  to  run  transmission 
wires.  Surveys  are  being:  made  in  the  Auckland  district  for  the 
purpose  of  harnessing  the  Waikato  River  :  the  other  two  stations 
will  probably  be  located  in  the  Manawatu  and  Waikaremoano  dis- 
tricts. It  is  also  stated  that,  at  a  conference  held  recently  of  about 
a  dozen  local  bodies  in  the  Auckland  district,  including  the  North 
Shore  boroughs,  it  was  unanimously  decided  to  urge  the  Govern- 
ment to  provide  hydro-electric  power  in  the  Province  of  Auckland, 
owing  to  its  substantial  increase  of  population  and  rapid  develop- 
ment. It  is  estimated  that  if  an  up-to-date  scheme,  costing  from 
£200,000  to  £300,000,  were  introduced,  ;i  saving  of  no  less  than 
£50,000  a  year  could  be  effected  in  Auckland  and  suburbs. — Board 
of  Trade  Journal. 

Rotherham. — Proposed    Nbw    Poweb    Station: — The 

Council  has  decided  to  make  application  to  the  L.G.B.  for  sanction 
to  borrow  £400,000  for  the  erection  and  equipment  of  a  new 
power  station. 

Surbiton. — Price  Inckkask. — Subject  to  the  consulting 

engineer.  Sir  .lohn  Snell,  being  satisfied  that  the  existing  conditions 
justify  an  alteration,  the  !>.''.  Ii n  =  decided  to  increase  the  maximum 
charge  for  electricity  supplied  in  the  district  from  7d.  to  84  per  unit. 

Swansea. — The    electrical    engineer    reports    that    the 

approximate  cost  of  the  necessary  cable.  &c.  for  the  supply  "to  the 
new1  pumping  station  of  the  waterworks  department  at  Cwmbwrla 
would  be  £1,200.  of  which  the  waterworks  department  has  agreed 
to  pay  7  per  cent,  per  annum,  or  20  per  cent,  of  the  capital  outlay. 
by  way  of  payment  for  energy  consumed.  The  electrical  engineer 
suggests  that  the  charge  should  be  ljd.  per  unit,  varying  on  a 
sliding  scale  agreed  upon,  the  actual  amount  depending  on  the 
load  factor  of  the  plant. 

Taunton. — Price  Increase. — The  T.C  has  decided  to 

increase  the  charges  for  electricity  by  a  further  8 i  per  cent.. 
making  altogether  an  advance  of  33j  per  cent.,  on  the  scale  charges 
for  both  lighting  and  power. 

Worcester. — The  city  electrical  engineer  has  recently 
pointed  out  the  necessity  of  increasing  the  boiler  plant,  and  advised 
the  installation  of  a  new  boiler,  at  a  cost  of  £4,350,  which  would 
result  in  a  considerable  annual  saving  and  facilitate  the  work  of 
cleaning  the  existing  boilers.  The  Electricity  Committee  decided 
to  postpone  the  matter,  but  the  Council  has  referred  the  question 
back  for  further  consideration. 

The  Electricity  Committee  recommends  that  the  price  of  elec- 
tricity for  lighting  be  increased  from  fid.  to  .id.  per  unit,  and  that 
it  be  made  obligator}-  on  consumers  on  the  rateable  assessment 
tariff  to  put  in  a  heating  or  cooking  device  capable  of  consuming 
one  or  two  units  per  hour,  according  as  the  rateable  value  is  below 
or  above  830 

Weymouth. — Loax  Sanction. — The  L.G.B.  has  given 
the  T.C.  permission  to  borrow  £5.560  for  cables,  and  £1,050  for 
switcb^ear  and  boosters. 


bonus  of  6s.  ]ier  week  and  to  have  themselves  put  on  the  same 
scale  of  wages  as  applies  in  Bradford.  It  is  understood  that  they 
intend  to  take  the  matter  to  arbitration  if  the  demand  is  not  com- 
plied with  promptly. 

London. — L.C.O. — The   finance  Committee  recommends 

that  the  question  of  expediting  the  repayment  of  the  debt  in 
reaped  "t  obsolete  capital  expenditure  outstanding-  on  the  horsed 
tramways  be  postponed  for  a  further  three  years,  or  earlier  if  and 
when  there  is  any  surplus  available  alter  the  renewal  fund-  shall 
have  been  made  up  to  the  lull  amount  necessary  on  the 'basis 
agreed  upon. 

Owing  to  unforeseen  circumstances,  the  Bakerlou  service  over 
the  L.  &  N.W.  line  to  Watford  will  not  In-  available  on  April  2nd. 
as  announced,  and  it  is  expected  that  there  will  be  a  further  delay 
of  about  a.  fortnight. 

Newcastle-on-Tyne. — Wheu  the  estimates  were  con- 
sidered by  the  City  Council,  last  week.  Councillor  R.  Mayne  (chair- 
man of  the  Tramways  Committee)  announced  that  it  might  be 
found  possible  to  open  the  reserve  fund  and  rind  some  money,  if 
the  Council  desired  it.  to  prevent  any  increase  in  the  rati  -. 

Rawtenstall. — Recently  Councillor  Barnes,  asked  hov,  the 

Tramways  Committee  s  application  for  a  sum  of  £3,000  for  tram- 
way purposes  during  the  year  was  made  up.  Aid.  Coupe  replied 
that  there  was  an  all-round  increase  in  expenditure,  and  they  had 
to  pay  more  interest  on  money  borrowed  and  more  rates,  the 
interest,  Sc.  showing  an  increase  of  about  £1,500.  They  wanted 
each  year  to  bear  its  own  burden,  instead  of  carrying  the  extra  cost 
over  and  allowing  it  to  accumulate. 

South    Lancashire. — Female  Employes. — The   women 

employes  on  various  tramway  systems  which  were  affected  by  the 
award  of  the  Committee  on~Production  have  given  notice  that 
they  will  cease  work  at  the  end  of  21  days,  failing  an  extension  of 
the  award  to  them. 

Southend-on-Sea.  —  Female    Labour.  —  The    efforts 

which  have  been  made  to  secure  male  drivers  have  only  resulted  in 
six  being  appointed  :  as  33  more  drivers  are  required  to  maintain 
the  service,  arrangements  have  been  made  for  the  instruction  of 
women  drivers.  In  future  all  drivers,  while  being  instructed,  are 
to  receive  wages  at  the  rate  of  3d.  per  hour  during  a  period  not 
exceeding  11  days,  and  subject  to  the  condition  that  they  continue 
in  the  Corporation's  service  upon-beconiing  qualified  to  drive.  The 
wages  of  women  drivers  are  fixed  at  Gd.  an  hour,  and  a  woman 
inspector  is  to  be  appointed  to  supervise  all  female  conductors  and 
drivers. 

Southport. — Aid.  Griffiths,  in  moving  the  adoption  of 

the  Tramways  Committee's  minutes,  referred  to  the  vast  increase 
in  working  expenses,  and  said  that  in  spite  of  this  they  had  not 
raised  their  fares.  If  they  found  it  necessary  to  rai=e  the  fares 
to  not  more  than  Id.  per  mile,  he  hoped  they  would  have  the 
support  of  the  public. 


TRAMWAY  and  RAILWAY  NOTES.       TELEGRAPH  and  TELEPHONE  NOTES. 


Atherton. — The    South    Lancashire   Tramways  <_'o.  has. 

applied  to  the  U.D.C.  for  consent  to  take  up  the  rails  in  Bag  Lane, 
and  the  Council  has  decided  to  consider  the  matter  at  its  next 
meeting. 

Dublin. — Messrs.  John  J.  Clancy  and   .lohn  O'Connor, 

M.P.'s.  have  joined  in  the  representations  that  are  being  made  to 
the  B.  of  T.  for  the  taking  over  by  the  State  of  the  Dublin  and 
Lucan  Electric  Railway,  an  1  Sir  A.  Stanley  has  promised  to  inti- 
mate to  thsm  the  nature  of  any  objections  that  may  be  lodged. 
'The  claim  of  the  railway  employes  to  better  condition-  is  one  of 
the  reasons'  influencing  those  who  wish   to  have   the    line  taken 

over. 

Glasgow. — Accident. — <>n  Saturday  night  a  Corporation 

Iramcar  collided  with  another  at  Glasgow  Cross,  causing  it  to  leave 
the  rails  and  knock  over  an  electric  section  box  on  the  pavement 
Some  of  the  connections  in  the  box  were  broken,  with  the  result 
that  the  car  became  electrically  charged,  and  several  of  the 
passengers  suffered  from  shock,  and  were  unable  to  leave  until 
assisted  by  officials,  who  were  protected  by  rubber  gloves. 

Hull. — Tramway     Power    Supply. — It    is    proposed, 

owing  to  the  age  of  certain  of  the  plant  in  the  Osborne  Street 
tramway  generating  station,  to  transfer  a  part  of  the  load  to  the 
electricity  department's  Sculcoates  Lane  plant,  where  it  is  intended 
in  the  near  future  to  install  an  additional  5,000-KW.  turbine  set. 
It  is  proposed  then  to  lay  the  necessary  cable  and  install  convert- 
ing plant  at  Osborne  Street,  the  old  plant  in  which  will  be  disposed 
of  by  degrees. 

Keighley.-^AR  Boxes. — The  offer  by  the  Corporation 

War  Bonus  Committee  of  a  bonus  of  3s.  to  employes  over  21  years  of 
ol  Is.  6d.  to  employes  under  tha  a  declined  by  the 

.tramway  workers,  who  have  now  put  in  an  application  for  a  war 


P.O.  Tube  Railway.-  Up  to  March  31st  last  a  total  of 
£355,497  had  been  spent  on  the  underground  railway  which  is 
being  constructed  in  London  for  the  conveyance  of  mails.  At  that 
date  the  unexpended  balance  of  the  authorised  expenditure  on  thi 
undertaking  was  £744,503. — Daily  Telegraph. 

Storm  Damage. — Great  damage  «as  done  by  recent 
gales  to  telegraph  and  telephone  wires  on  the  moors  around 
Hudderstield.  and  between  Huddersfield  and  Manchester  and 
Huddersfield  and  Brighousc.  On  the  Manchester  Road,  over 
standedge  Hill  at  Marsden,  four  telegraph  poles  were  completely 
broken  off  about  a  yard  from  the  ground,  and  many  other-  were 
forced  out  of  the  perpendicular,  with  a  breakage  and  intermixing 
of  wires  which  made  communication  between  Huddersfield  and 
Manchester  by  that  route  quite  impossible.  Residents  expressed 
the  opinion  that  the  gale  was  the  worst  for  30  years. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Aberdare. —  U.D.C.  Electricity  Department.  Battery 
of  accumulators,  complete.     See  "Official  Xotices  "  March  16th. 

Birkenhead. — April  3rd.  Corporation  Electricity  Works. 
Washed  and  unwashed  rough  slack  and  coke  breeze  for  a  year. 
The  Electrical  Engineer.  Craven  Street. 

Bray.  — April  3rd.     U.D.C.     Stores  for  clectrio  light 

:'  Notices"  to-day. 
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Dundee. — March  28th.     Corporation.    Twelve  months' 

supply  of  electrical  stores,  SyC.  Specifications  from  the  Electricity 
Department.  Dudhope  Crescent  Road. 

Glasgow. — April  5th.     Corporation.     Turbo-alternators 

(15,000  kw.X  transformers,  and  condensing  plant  for  the  new 
generating  station  at.  Dalmarnoek.  Particulars  from  Mr.  W.  W. 
Lackie,  chief  Engineer  and  Manager,  7.",.  Waterloo  Street,  Glasgow. 

Hull. —  April  li'ih.  Electricity  Committee.  Cooling 
towers.     Nee  "  Official  Notices"  to-day. 

London. — St.  Pakcras. — April  12th.     H.C     Arc  lump 

i  ifficial  Notices  "  March  9th. 
L.(  l.C. — The  Council    is   recommended   to    invite   tenders  for   the 
provision  of  cables  and  switchgear  in  connection  with  the  supply 
of  additional  power  in  the  Woolwich  district. 

Manchester. — March  26th.  L.  &  Y.  Railway.  Various 
stores,  including  (32)  signal,  telegraph,  and  electric  fittings, 
(33)  signal,  telegraph,  and  electric  light  wires,  for  12  months. 
Mr.  Waring,  Stores  Department.  Osborne  street.  Manchester. 

April  3rd.  Turbo-alternator  and  condensing  plant  for  Stuart, 
Street  generating  station.  Mr.  V.  E.  Hughes,  Secretary.  Electricity 
Department.  Town  Hall. 

Spain. — April  20th.     Municipal  authorities  of  Segovia. 

Concession  for  the  electric  lighting  of  the  town.  New  invitation 
of  tenders. 

'Warrington. —  April    tlth.     Electricity  ami   Tramways 

Committee.  One  3,000-KW.  turbo-alternator  and  surface  condensing 
plant.     See  "  Official  Notices  "  March  16th. 

April  11th.  Electricity  and  Tramways  Committee.  Motors  and 
transformers.     See  "  Official  Notices"  to-day. 


FORTHCOMING     EVENTS. 


CLOSED. 

Australia. — P.M.G.'fi  Department,  N.S.W.  : — 

20,000  glazed  earthenware  conduits,  two  ducts;  5.000  ditto,  three  ducts; 
9,000  ditto,  four  ducts  ;  5,000  ditto,  six  ducts  ;  £4,439.— Brunswick 
Brick,  Tile  4-  Potten  Works  I'tv.,  Lei. 

P.M.G.'S  Department,  South  Australia  :  — 
10  miles   twisted-pair,    insulated  wire,  £22  15s.  per  mile  ;   30  miles  ditto, 
£•33  10s.  per  mile;  30  miles  ditto,   £23  15s.  per  mile;  ."•  miles  dm  >. 
single,  £11  5s.  per  mile:  8  miles  twisted  conductor  wire,  £13  l.'.s.  per 
mile  ;  total  £2,111.— Calender's  Cable  .t  Construction  Co.,  Ltd. 

-    Tenders. 

Barnsley. — Electricity  and  Lighting  Committee.  Supply 
of  50  tons  of  coal  per  week,  delivery  between  February  16th  and 
June  30th  :  Messrs.  J.  Wilby,  Ltd. 

Government  Contracts. — List  of  new  contracts   placed 

during  February.  1917  : — 

WAB  OfTICE. 

Electric  cable  and  wire.— Calender's  Cable  4  Construction  Co.,   Ltd. ; 
W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.  ;   Hooper's  Telegraph  and 
India-Rubber  Works,  Ltd.  ;  St.  Helens  Cable  &  Rubber  Co.,  Ltd. 
Electric  cells. — Premier  Accumulator  Co.,  Ltd. 

Air-compressor  sets.— Broom  &  Wade,  Ltd. ;  Lacev-Hulbert  it  Co..  Ltd. 
Conduits  and  fittings.— Barton  &  Sons,  Ltd. ;  Credenda  Conduits  Co.,  Ltd.  : 
Eureka  Conduits  A  Fittings  Co.,  Ltd. :  General  Electric  Co.,   Ltd. ; 
J.  Griffiths  &  Sons  ;  Oriental  Tube  Co.,  Ltd. ;  Simplex  Conduit*  . 
Motor-converters.— Bruce  Peebles  ,\  Co..  Ltd. 
Electric  light  fittings.— Edison  Swan    Electric  Co.,   Ltd. ;  Johnson  and 

Phillips,  Ltd. :  G.  Roe  &  Sons. 
Generating  sets  and  parts.— Aster  Engineering  Co.,  Ltd. ;  W.  H.  Dorman 
and  Co.,  Ltd.;  R.  A.  Lister  &  Co.,  Ltd.;  A.  Lyon  *  Wrench.  Ltd.  , 
Petters,  Ltd. 
Generators  and  dynamos.— Siemens  Bros.  Dynamo  Works,  Ltd. 
Wire  and  copper-covered  rope.— B.I.  &  Helsbv  Cables.  Ltd. 
Electric    torches    and    parts.— British    Ever  Ready  Co.,   Ltd.  ;    Efandem 

Co.,  Ltd. 
steel  wire — W.  Bain  A  Co.,  Ltd. ;  P..  Johnson  A  Nephew,  Ltd. ;  Lancashire 

Wire  Co.,  Ltd.  ;   Longford  Wire  Co..  Ltd.  ;  Whitecross  Co.,  Ltd. 
Works  services.— Electric  light  installation  at  Hilsea  :  Foot  &  Milne,  Ltd. 
Electric  light  installation  at  Montrose  :  Edmundson's  Electricity  Cor- 
poration, Ltd.    Extensions  to  electric  lighting  at  Northolt  ;  C.  Cooper 
and  Co. 

India  Office  Store  Department. 
Alternators.— Lancashire  Dynamo  Co.,  Ltd. 
Engines. — Parsons  Motor  Co.,  Ltd. 
Fans.— J.  Stone  &  Co.,  Ltd. 
Switches. — Siemens  Bros.  &  Co.,  Ltd. 

H.M.  Office  or  Works. 
Engineering    services.— Bramley    electric    lighting    plaut  ;    Johnson    and 
Phillips,  Ltd. 

Post  Office. 
Telegraph  apparatus.— Automatic  Telephone  Mtg.  Co.,  Ltd. 
Wood  arms.— W.  F.  Hollowav  &  Bros. ;  Rudder  X  Pavnes,  Ltd. 
Telegraph    cable.— W.  T.  Glover  &  Co.,   Ltd.  ;   I.B.,  G.P.  &  Telegraph 
Works  Co..  Ltd.;  Johnson  A-  Phillips,  Ltd.;  Telegraph  Construction 
and  Maintenance  Co.,  Ltd.;  Union  Cable  Co..  Ltd.!  Western  Electric 
Co.,  Ltd. 
Dry  cells.— Siemens  Bros.  &  Co.,  Ltd, 
Clamps.— Walls,  Ltd. 

Instrument  cords.— B.I.  A  Heisbv  Cables,  Ltd. 
Iron  terminals. — Walls.  Ltd. 

Telephone  mouthpieces.— Xorth  British  Rubber  Co.,  Ltd. 
Cable  distribution  plugs.— B.I.  A  Helsby  Cables,  Ltd. 
Stay-rods. — Bullers^Ltd. 

Insulator  spindles.— Bayliss,  Jones  A  Bayliss,   Ltd.;  Buller.-,    Ltd.;  F.  W. 
Cotterill,  Ltd. ;  Guest,  Keen  A  Xettlefold,  Ltd. 
.    Telephones.— Automatic  Telephone  Mfg.  Co.,  Ltd. 
Copper  binding  wire.— B.I.  A  Helsby  Cables,  Ltd.    - 

Copper  strand  wire.— T.  Bolton  &  Sons,  Ltd. ;  B.I.  &  Helsby  Cables,  Ltd. ; 
Shropshire  Iron  Co.,  Ltd. 

London. — Poplak. — The  B.C.  has  accepted  a  tender  at 
£745  for  a  Bessemer  petrol  wagon  for  the  Electricity  Department. 

Swansea.  —  T.C.  Electrical  pumping  plant  for  the 
Waterworks  Ccanmittei  ..k.  Mather  &  Piatt. 


Institution  of  Civil  Engineers.— Tuesday,  March  27th.  At  5.30  p.m.  At 
Great  George  street,  S.W.  Lecture  on  "  The  Decimal  System  of  Coinage, 
Weights  and  Measures,"  by  Mr.  Harry-  Allcock. 

Institution    of    Electrical    Engineers     Birmingham    Local    Section  . 

Wednesday,  March  28th.    At  7  p.m.    At  the  University,  Edmund  Street. 
Paper  on  "  Machine  Switching  Telephone  Gear,"  by  Mr.  F.  R.  McBerty. 

Royal  Institution  of  Great  Britain.— Thursday,  March  29th.  At  3  v.m 
At  Albemarle  Street.  Piccadilly.  Lecture  till  on  "  Modern  Improvements 
in  Telegraphy  and  Telephony  :'  Telephony,"  by  Prof.  J.  A.  Fleming,  F.R.S. 

Greenock  Electrical  Society.— Thursday,  March  29th.  At  7.45  p.m.  At 
22,  West  Stewart  Street.    General  meeting. 

Association  of  Mining  Electrical  Engineers  (Lancashire.  Cheshire  and 
North  Staffs.  Branch  .—Joint  meeting  with  the  Colliery  Managers' 
\--,',-iation.  Saturday,  March  31st.  At  3  p.m.  At  the  Technical  College, 
Stoke.  Paper  on  "Tie-  Electrification  of  a  Group  of  Collieries,"  by  Mr. 
H.  Green, 


NOTES. 


Easter  Holidays. — We  shall  be  glad  if  our  correspondents 
and  advertisers  will  take  note  that  the  Electrical  Review  for 
April  6th  will  appear  on  the  morning  of  April  4th.  All  matter 
for  inclusion  in  that  issue  most  therefore  reach  us  much  earlier 
than  usual.  An  announcement  respecting  the  closing  times  for 
advertisements  appears  in  our  advertisement  pages  to-day. 

Government  Measures  to  Assist  Trade. — The  decision 

of  the  Government  to  increase  the  number  of  His  Majesty's 
Trade  Commissioners  from  four  to  16  is  most  welcome.  It  is  one 
of  those  measures  that  ought  to  have  been  adopted  many  years 
ago.  We  have  argued  for  it  for  a  long  time,  ever  since  we  first 
saw  the  possibility  of  usefulness  proved  by  existing  officials  in  the 
same  class — not  without  hope  latterly,  we  confess.  One  Trade 
Commissioner  for  the  vast  Canadian  territories  !  Four  for  the 
entire  British  Empire  '.  Xow  we  are  to  have  16.  and  the  industries 
of  the  Empire  should  feel  the  benefit  in  a  very  short  space  of  time. 
\\«>  trust  that  the  appointment  of  the  new  Commissioners  will  not 
be  delayed — we  believe  that  Sir  Albert  Stanley  will  see  that  they 
are  not — for  we  need  to  do  everything  in  reason  to  lie  ready  to 
;i--ist  trade  development  throughout  the  whole  of  our  Dominions 
for  their  and  our  own  industrial  benefit  immediately  the  situation 
improves.  In  announcing  the  above  important  step  at  the  meeting 
of  the  Association  of  Chambers  of  Commerce,  on  Tuesday.  Sir 
Albert  also  made  other  equally  acceptable  statements.  He  repeated 
what  we  have  now  become  accustomed  to  from  most  lips  of 
authority — namely,  that  the  key  industries  must  be  Secured  to  the 
country.  Further,  that  there  must  be  improvements  introduced 
respecting  the  generation  of  electricity  (doubtless  he  had  in 
mind  the  appointment  of  his  Departmental  Committee);  that  onr 
transportation  facilities  must  be  reformed ;  and  that  a  big 
financial  institution  could  render  great  assistance  in  connection 
with  the  industrial  extensions  of  the  future.  It  appears,  in  the  last - 
named  connection,  that  a  scheme  has  been  completed,  which  the 
Government  will  support  and  encourage,  to  establish  a  British  Trade 
Corporation  to  facilitate  and  establish  large  credit  banks  for  the 
purpose  of  developing  British  trade.  That  Corporation  would 
receive  a.  charter  ;  it  would  not  uuduly  interfere  with  the  opera- 
tions of  existing  banking  institutions,  but  would  do  work  which 
could  not  very  well  be  done  by  them.  Its  Board  would  consist  of 
representatives  of  industry -and  commerce,  and  associated  with  it, 
would  be  experts  from  various  industries  who  had  a  very  wide 
knowledge  of  the  world  and  its  affairs.  Attached  to  the  Corpora- 
tion would  be  an  Information  Bureau  and  Intelligence  Department. 

Legal. — Munitions  Court  Case. — Before  the  Tees  and 

Darlington  Munitions  Tribunal,  at  Stockton-on-Tees,  last  week, 
four  electricians  were  charged  with  having  refused  to  work  a 
reasonable  amount  of  overtime.  Fines  of  10s.  were  imposed. 
One  of  the  defendants  observed  that  "  the  man  who  is  prosecuting 
can  come  in  at  8  o'clock  and  leave  at  5."  He  added  that  he  worked 
79  hours  one  week.  The  Chairman  :  But  the  next  week  you  put 
in  63  hours.  Defendant :  Yes.T  had  a  right  to  ;  I  was  five  days  in 
bed  over  the  job.  The  Chairman  said  the  Tribunal  were  pleased  to 
see  that  the  defendants  had  been  working  well  lately,  their  time- 
sheets  being  the  best  they  had  seen  for  a  considerable  time. 

BRinsa  Thoiisox-Hocstox  Co.,  Ltd.,  r.  Dcram.  Ltd.— Judg- 
ment was  given  on  Tuesday  dismissing  the  plaintiffs'  appeal  in  this 
patent  action,  the  Court  confirming  the  decision  of  Mr.  Justice 
Astbnry  a=  to  want  of  subject-matter. 

Training  for  the  Air  Services. — With  a  view  to  affording 

to  young  men  below  the  age  of  18  a  preliminary  training  for  the 
Air  Services,  the  Aeronautical  Institute  has  decided  to  establish  a 
course  of  instruction  covering  a  working  knowledge  of  aviation 
motors,  and  of  the  function  and  construction  of  the  various  parts 
of  the  aeroplane  concerned  with  its  sustentation.  propulsion,  and 
evolution  both  in  flight  and  on  the  ground.  The  course  will  last 
about  three  months,  and  will  entail  a  full-day  attendance  five 
days  a  week.  It  will  be  independent  of  any  other  organisation, 
whether  Governmental  or  not,  and  will  not  be  a  guarantee  that 
any  of  its  students  will  be  granted  commissions  in  the  Air  Services. 
Full  particulars  can  be  obtained  from  the  Hon.  Secretary  of  the 
Aeronautical  Institute.  3,  Arlington  Street,  London,  S.W.  1. 

Electrical  Excavating  Data.  -Electrically  operated 
excavators  are  being  used'  on  a  large  drainage  scheme  in  Idaho, 
U.S.A.     Energy  is  obtained  at  a  pressurfe  of  44,t'0'0  Volts  from  an 
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overhead  Hue  ;  the  average  power  consumed  is  0'88  KW.-hour  per 
cubic  yard  of  material  excavated,  varying  with  the  material  exca- 
vated, being  as  low  as  0'39  KW.-hour  in  light  sandy  loam,  including 
all  line  and  transformer  losses. — Canadian  Engineer. 

The  J.I.E.   and    Engineering  Students.— The   Council 

of  the  Junior  Institution  of  Engineers,  on  January  25th,  passed  a 
resolution  having  reference  to  extending  the  advantages  of  mem- 
bership to  apprentices  at  approved  works  and  students  of  such 
technical  schools  and  colleges  as  may  be  approved  by  the  Council 
from  time  to  time.  Such  students  would  be  admitted  at  a  reduced 
subscription,  be  permitted  to  attend  all  meetings  and  visits,  and, 
by  means  of  the  existing  J. I.E.  "  Engineers'  Register,"  would  be 
assisted  in  obtaining  employment  in  engineering  works  when  their 
course  of  technical  study  had  been  sufficiently  advanced. 

A  Committee  has  been  appointed  to  prepare  the  preliminary 
details  of  such  a  scheme  for  further  consideration. 

The  activities  of  the  Institution — by  Juniors  for  Juniors — are 
already  well  appreciated,  and  the  spirit  of  comradeship  existing  in 
its  ranks  has  become  proverbial  throughout  the  engineering  pro- 
fession. No  other  Institution  even  in  its  "  Student  "  or  "  Graduate  " 
Section  offers  quite  the  same  advantages  to  its  members.  Informal 
discussions  upon  engineering  subjects  take  place  every  Friday 
evening,  from  October  to  May  inclusive.  Papers  presented  by 
specialists  are  read  and  discussed  monthly  in  London,  Manchester, 
Sheffield,  and  Birmingham  ;  and  each  month,  even  under  the  pre- 
sent unfavourable  conditions,  a  visit  is  paid  to  works  containing 
features  of  engineering  interest.  In  this  way  students  at  recog- 
nised engineering  schools  and  colleges  and  apprentices  in  engineer- 
ing works  may  obtain  a  grip  of  the  essentials  of  their  future  work 
which  study  alone  can  never  give. 

Before  proceeding  to  consider  and  discuss  the  matter  the  Com- 
mittee is  anxious  to  obtain,  more  particularly  from  principals  and 
professors  of  technical  schools  and  from  works  managers;  promises 
of  support  and  comment.  Communications  are.  therefore  invited, 
in  order  that  the  Committee  may  be  guided  by  the  experience  of 
others  to  whom  the  project  is  of  interest  either  directly  or 
indirectly. 

Electric  Furnaces  for  Treating  Steel.— Speaking  in  the 

discussion  on  the  heat  treatment  of  steel  at  the  Institution  of 
Mechanical  Engineers,  on  Friday  last,  Sir  Robert  Hadfield.  F.R.S., 
said  that  even  the  very  best  gas-fired  or  coal-fired  furnaces  did  not 
enable  steel  makers  to  get  the  uniform  temperatures  that  were 
absolutely  necessary  for  them.  Steel  was  a  most  delicate  material, 
far  more  delicate  than  most  people  imagined,  and  he  hoped  that 
before  long  we  should  have  some  form  of  electrically-heated  furnace 
for  the  purpose.  There  was  no  doubt  whatever  that  with  an 
electrically-heated  furnace  it  was  possible  to  get  more  uniform 
control  over  variations  in  temperature,  and  he  believed  that  the 
electric  furnace  was  coming.  Considerable  attention  was  being 
given  to  this  matter  in  America,  and  he  hoped  we  should  not  be 
behind  in  this  country.  One  direction  in  which  this  end  might  be 
the  more  easily  attained  was  in  the  production  of  cheaper  electric 
power.  He  hoped  to  live  to  see  the  day  when  we  should  have  large 
furnaces — not  laboratory  furnaces — heated  electrically,  because  in 
that  way  it  would  be  possible  to  get  a  more  uniform  quality  of 
steel,  simply  because  the  crystals  of  the  steel  could  be  controlled  in 
a  better  manner. 

Foreign  Trade. — The  February  Figures. — The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  mechanical  figures  : — 


Imports. 

February, 
1917.  ' 

/»,-.  or 
tier. 

1 

2  months 

1917. 

Inc.  or 

dec. 

Electrical  goods. 
Machinery 

kc.    . 

107,34(1   , 
509,72a 

.+ 

10,846 
103,966 

+ 

67,998 
$7,158 

Exports. 

Electrical  goods. 
Machinery 

kc.    . 

270,910 
..    1,808.321 

+ 

27,698 
283,671 

+ 
+ 

63,453 

791,801 

L.C.C.  Committees. — The  L.C.C.  is  recommended  to  con- 
firm the  appointment  of  the  following  Committees  for  1917-18  : — 

Highways  Committee. — Sir  John  Benn,  D.  Davies,  W.  H.  P. 
Gibson,  G.'M.  Gillett,  A.  O.  Goodrich,  F.  C.  Harrison,  W.  Haydon. 
T).  Hazel,  G.  H.  Hume,  W.  Hunt,  J.  Little,  H.  Marks,  W.  A. 
Nieholls,  A.  H.  Scott,  H.  Ward,  A.  W.  Yeo. 

Stores  mill  Contracts  Committee. — W.  H.  Ecroyd,  W.  C.  Johnson, 
Miss  A.  S.  Lawrence,  H.  Marks.  H.  Parsons.  I.  Salmon,  H.  R. 
Taylor  ;  the  Asylums,  Education,  Fire  Brigade.  Highways,  Main 
Drainage,  and  Parks  Committees  have  each  to  elect  a  representative. 

Volunteer   Notes. — First   London   Engineer  Volun- 

TKERS. — Headquarters  :  Balderton  Street,  Oxford  Street,  W. 

Monday,  March  2&th.— Technical  for  Platoon  No.  9,  at  Regency  Street.  Squad 
and  Platoon  Drill,  Platoon  No.  10.    Signalling  Class.    Recruits'  Drill,  6.80—8. 

Wednesday,  March  28th Instructional  Class,  8.15.     Platoon  Drill,  Platoon 

Ho.  2 

Thursday,  March  29th.— Platoon  Drill,  Platoon  No6.  5  and  6.  Ambulance 
.Class  bv  M.O.,  6.30.    Signalling  class. 

Friday,  March  30th.— Technical  for  Platoon  No.  10,  Regency  Street.  S«uad 
and  Platoon  Drill,  No:  9.    Recruits'  Drill,  6.30—8.30. 

Saturday,  March  3lst.— Commandant's  parade,  2.15.  Uniform  for  drill  in 
Eyie  Park, 

Sunday,  April  Irt. — Special  work  at  Bombing  School.  Parade  Clapham 
Common  Station  (City  &  S.L.  Tube  Ry.i,  9.45  a.m. 

(By  order),  Macleod  Yearslev,  Captain  and  Adjutant, 

Educational  Facilities  for  British  Prisoners  of  War.— 

At  a  Conference  of  Examining  Bodies  in  Great  Britain,  held  last 
Ve'ek  at  tab  Board  o'f  Education  un'de'r  the  p'rcEid'eacy  of  Mr.  A.  T. 


Davies,  C.B.,  chairman  of  the  British  Prisoners  of  War  Book 
Scheme  (Educational),  it  was  unanimously  decided  to  approve  cer- 
tain proposals  for  the  encouragement  and  recognition  of  the  studies 
pursued  by  prisoners  during  their  internment.  Various  examining 
bodies  (including  most  of  the  Universities)  have  already  intimated 
their  willingness  to  recognise  w< >rk  done  and  examinations  pa  ed 
in  camps,  and  to  extend  to  the  men,  on  their  return,  facilities  for 
sitting  for  examinations  under  conditions  which  will  take  account 
both  of  their  special  circumstances  and  their  needs.  It  is  intended 
that  the  decision  arrived  at  shall  be  communicated,  as  soon  as 
possible,  to  the  various  internment  camps  in  enemy  and  neutral 
countries.  In  the  meantime,  it  is  suggested  that  friends  of 
student  prisoners  when  writing  to  them,  should  draw  their  atten- 
tion to  the  steps  in  this  connection  which  are  being  taken  on  their 
behalf. 
B.  of  T.  Departmental  Committee  on  Electric  Supply. 

The  President  of  the  Board  of  Trade  having  intimated  to  the 
L.C.C.  that  he  proposes  to  appoint  a  Departmental  Committee  to 
consider  and  report  what  steps  should  be  taken,  whether  by  legis- 
lation or  otherwise,  to  ensure  that  there  shall  be  an  adequate  and 
economical  supply  of  electric  power  for  all  classes  of  consumers  in 
the  United  Kingdom,  particularly  industries  which  depend  upon  a 
cheap  supply  of  power  for  their  proper  development,  and  having 
expressed  a  desire  that  Mr.  G.  H.  Hume  should  represent  the 
Council  on  the  Committee,  it  has  been  agreed  to  nominate  Mr. 
Hume,  on  the  understanding  that  the  Council  is  in  no  way  com- 
mitted  as  to  its  policy  in  the  matter. 

Linking-up  Electricity  Works.— A  conference  was  held 

last  month  at  the  Ealing  Town  Hall,  when  the  chair  was  taken  by 
Aid.  Peal,  chairman  of  the  Ealing  Electricity  Committee,  who 
explained  the  reasons  actuating  the  Ealing  Borough  Council  in 
moving  in  the  matter  of  bulk  supply.  After  considerable  discus- 
sion, it  was  elicited  that  the  Ealing  Borough  Council  was  in  favour 
of  laying  down,  on  co-operative  lines,  a  large  bulk  supply  power 
house  on  the  bank  of  the  river,  of  such  capacity  as  would  enable  it 
to  deal  with  the  non-peak  supplies  for  the  whole  of  the  western 
area.  The  Council  would  accept  responsibility  for  a  share  of  the 
capital  required.  The  chairman  of  the  Barnes  U.D.C.  expressed 
the  opinion  that  his  Council  would  be  prepared  to  confer  further 
on  the  above  lines.  It  was  suggested  that  the  Ealing  representatives 
should  ask  all  the  neighbouring  authorities  to  meet  at  Hammer- 
smith to  consider  the  proposals,  with  the  view  of  instructing  the 
engineer  to  prepare  a  draft  scheme. 

'    The  Metric  System. — At  a  meeting  of  Newpastle-upon- 

Tyne  Local  Section  of  the  Institution  of  Electrical  Engineers  mi 
March  12th,  the  chairman  (Mr.  H.  W.  Clothier)  said  it  would  be. 
remembered  that  at  their  last  meeting  Mr.  Maccall  raised  the 
question  of  the  metric  system  in  connection  with  engineering 
standards  and  specifications,  and,  after  discussion,  proposed  that  a 
recommendation  from  the  Section  be  sent  to  the  British  Engineer- 
ing Standards  Committee  that  they  should  draw  up  their  specifica- 
tions with  a  view  to  the  possible  future  adoption  of  the  metric 
system.  At  that  Section's  Committee  meeting,  which  had  just 
been  held,  the  following  resolution  had  been  passed  — "  That  this 
Local  Section  being  ot  the  opinion  that  the  use  of  the  metric 
system  may  be  made  compulsory  in  a  few  years,  request  the  Council 
to  approach  the  British  Engineering  Standards  Committee  with  a 
view  of  the  latter  preparing  modified  specifications  in  readiness  for 
this  change,  and  that  wherever  convenient  new  standards  be  made 
in  even  metric  measurements."  The  suggestion  was  formally 
approved. 

At  the  annual  meeting  of  John  Wright  &  Eagle  Range.  Ltd..  last 
week,  the  chairman  (Mr.  H.  J.  Yates)  said  the  need  of  the  metric, 
system  in  this  country  was  never  so  clamant  as  now.  Instead  of 
waiting  for  dilatory  legislation,  let  every  merchant  and  manufac- 
turer in  the  country  make  an  immediate  start  by  having  all  dimen- 
sions and  weights  in  his  next  catalogues  expressed  in  the  decimal 
system  as  well  as  in  the  present  method.  This  would  gradually 
familiarise  people  with  the  new  system.  It  was  also  essential  that 
catalogues  should  be  in  the  customer's  own  language,  and  that 
prices  should  include  delivery  in  his  own  country. 

At  the  meeting  of  the  Association  of  Chambers  of  Commerce  of 
the  United  Kingdom  on  Wednesday,  the  Executive  Council's  Bills 
for  decimalising  our  coinage  and  weights  and  measures  were 
approved,  and  it  was  recommended  that  the  Government  should 
address  inquiries  to  the  Governments  of  Russia  and  the  United 
States  with  a  view  to  bringing  about  the  adoption  of  the  metric 
system  in  all  the  civilised  countries  of  the  world. 

Bavarian    Canal     Scheme.— The    Bavarian    Diet    has 

adopted  a  Bill  for  the  construction  of  a  canal  from  the  -Main  to  the 
Danube.  The  canal  will  begin  at  AsohaSenbnrg  and  end  at  Passau 
(near  the  Austro-German  frontier).     Bavarians  expect  the  canal  to 

lie  of  the  greatest  importance  in  the  future. 

The  Engineers'  Club.— On  Tuesday  night,  at  Man- 
chester, Mr.  J.  Drummond  Paton  opened  a  debate  on  "  German 
Banking."  The  annual  general  meeting  takes  place  at  the  Club  on 
Tuesday  next,  at  6  p.m.  The  annual  club  dinner  follows  al 
a  presentation  will  then  be  made  to  Mr.  Edmund  L.  Hill,  the  late 
honorary  secretary. 

Light   Alloys  for   Aircraft.— The  Advisory*  Committee 

for  Aeronautics  has  appointed  a  Light  Alloys  Sub-Committee  to 
advise  Government  Departments  on  questions  relating  to  light  alloys, 
to  institute  research  for  the  development  and  improvement  of  such 
alloys,  and  the  methods  of  working  them,  and  to  assist  in  tho 
re'racA-al  of  difficuitie::  which  may  arise  ia  their  .proUuctioa  asd  us& 
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Institution  and  Lecture  Notes.— Engineering  Standards 

Committee.— The  chairman  of  the  Committee.  Sir  John  Wolfe 
Barry,  K.C.B.,  F.R.S..  has  accepted  the  invitation  of  the  Council  of 
the  Institution  oi  Civil  Engineere  to  give  the  "James  Forrest" 
Lecture  on  Wednesday,  May  2nd,  at  5.30  p.m.  As  the  initiator  of 
the  organised  movement  of  standardisation  in  this  country,  the 
lecturer  has  very  appropriately  taken  as  his  subject  "  The  Standard- 
isation of  Engineering  Materials  and  its  Influence  on  the  Trade  and 
Prosperity  of  the  Country.", 
The  growth  of  the  principle  ot  .standardisation  has  been  due  in 
measure  to  the  steady  work  of  the  Engineering  Standards 
Committee  during  the  past  16  years,  covering,  as  it  does,  most  of 
the  branches  of  engineering  practice.  The  lecturer  intends  to  draw 
particular  attention  to  the  new  and  important  step  taken  by  the 
Committee,  which  has  for  it-  object  the  furthering  of  British  trade 
abroad  through  the  wider  dissemination  in  the  British  Dominions 
and  m  foreign  countries  of  the  British  Standard  Specifications 
translated  into  French.  Spanish  and  Russian.  Xo  doubt  the  dimen- 
sions and  weights  involved  will  lie  expressed  in  terms  of  the  metric 
svstem  :  to  use  the  English  units  would  obviously  be  futile. 

Mention  will  also  be  made  of  the  local  Standards  Committees 
which  are  being  formed  in  some  12  countries  abroad;  and.  lastly, 
of  the  fact  that,  when  the  necessary  arrangements  can  be  com- 
pleted. British  Standard  Specifications  will  be  available  to  the 
public,  both  in  their  English  and  foreign  editions,  at  a  flat  rate  of 
Is.  each,  or  its  equivalent  in  foreign  moneys 

In  connection  with  this  new  development  we  are  informed  that 
the  appeal  which  the  Committee  has  lately  issued  to  the  engi- 
neering industry  of  the  country  has.  so  far.  resulted  in  the  receipt 
of  contribution's  amounting  to  over  £12,000  from  the  leading 
technical  institutions,  trade  associations,  and  manufacturing  firms, 
and  that  ELM.  Treasury  has  quite  recently  intimated  the  intention 
to  a.-k  Parliament  to 'giant  the  Committee  a  sum.  of  610,000  lor 
this  special  purpose.  There  can  be  no  doubt  as  to  the  benefits 
which  are  bound  to  accrue  to  British  tradeandtethe  country  at  large 

through  the  widening  of  the   SCO] f  the   Committee's  activities 

now  proposed,  and  we  confidently  expect  that  all  those  who  are 
interested  in  the  development  of  the  export  trade  of  the  country 
will  co-operate  with  the  Committee  in  every  way.  and  thus  ensure 
the  complete  success  of  this  important  movement. 

Institution  of  Electrical  Engineers.  At  the  monthly  meeting 
of  the  Scottish  Local  Section  at  Edinburgh  on  Tuesday  last. 
Mr.  Qt.  A  Juhlin  read  his  paper  on  "Voltage  Regulation  of  Rotary 
Converters." 

Association  of  Mining  Electrical  Engineers.— At  a  meeting  of 
the  West  Of  SCOTLAND  BRANCH,  in  Glasgow,  Mr.  Matthew  Baird. 
jun.  (Hamilton"),  read  a  paper  on  "  The  Installation.  Care,  and 
"Maintenance  of  Electrical  Plant"  and  Mr.  A.  F.  Stevenson 
(Glasgow)  introduced  a  discussion  on  "Cable  Protection  Devices." 

Books    for    Naval    Engineers. —Am-  readers  who  have 

no  further  use  for  their  test-books  on  dynamo  design  and  con- 
struction, and  will  kindly  lend  these  to  engineers  in  the  Royal 
Navy,  will  greatly  help  them  to  spend  many  a  long  hour  usefully. 
The  books  will  be  returned  in  good  condition.  They  should  be 
sent,  in  the  first  instance,  to  the  Electrical  Review. 

The    Siemens    Shares.— From    an   advertisement    that 

appears  in  this  issue,  it  will  be  seen  that   the   Public  Trustee  has 
nded  the  time  for  sending  in  tenders  for  the  shares  in  Siemens 
Bros,  .v  Co..  Ltd.,  from  April  2nd  to  June  Hth. 

Gas  Fatality. — An  inkiest  was  held  at  Leeds,  on  Monday, 

on  John  William  Xaylor  (33),  electrical  engineer,  and  his  wife.  Ida 
"Savior  (20).  of.  Bristol  Road.  Lewis,  who  were  found  dead  in  bed 
on' Friday.  Death  was  due  to  coal  gas  poisoning.  Verdict. 
"  Accidental  death. " 

Scientific     and     Industrial    Research.  -  -In    the    Civil 

Service  Estimates  relating  to  Education.  Science  and  Art  for  the 
year  ending  March  Hist.  1918,  published  on  Monday,  provision  is 
made  for  a  Grant  in  Aid  of  scientific  and  industrial  research  of 
£1,000,000.  This  will  be  paid  to  the  account  of  the  Imperial 
Trust  for  the  encouragement  of  scientific  and  industrial  research. 
The  expenditure  of  the  Trust  will  be  audited  by  the  Comptroller 
and  Auditor-General,  but  any  balance  remaining  on  the  account 
will  not  be  surrendered  at  the  close  of  the  financial  Mar.  Grants 
will  be  made  by  the  direction:,  ol  a  Committee  of  the  Privy  Council 
over  an  agreed  period  to  approved  trade  associations  for  research, 
supplement  the  funds  of  the  associations,  and  payments  in 
lect  of  such  grants  will  not  be  liable  to  surrender  by  the 
g  rantees  at  the  end  of  the  financial  year. — Moral 

Refillable  Fuses. — Referring  to  the  article  in  our  issue 

of  March  9th  (page  261)  on  this  subject,  we  pointed  out  that  the 
report  of  the  Bureau  of  Standards  contained  no  illustration  of  the 
type  of  fuse  chiefly  concerned— that  of  the  Economy  Fuse  and  Manu- 
facturing Co    -it  Chicago.     Mr.  D.  A.  Dawson,  of  Belfast  Electricity- 


Fire. — Hazelbeach  Hall,  near  Northampton,  was  recently 

destroyed  by  fire.  due.  it  is  reported,  to  an  electric  iron  which  was 
left  by  a  servant  with  the  current  on.  The  iron  had  been  in  use 
between  1  and  2  p.m..  and  the  fire  was  discovered  about  8.30  p.m., 
and,  owing  to  the  distance — 13  miles — to  be  traversed  by  the  fire 
brigade,  the  building  was  gutted  before  the  fire  was  got  under 
control.  It  is  a  great  pity  that  large  country  houses  are  not 
equipped  throughout  with  electric  fire  alarms,  and  that  electric 
irons  are  not  always  provided  with  thermal  cut-outs. 

Electric  Stabiliser. — Mr.  Orville  Wright  lias  invented  a 

new  type  of  electric  stabiliser  for  aeroplanes,  which   consists  of  a 
pendulum  swinging  in  a  liquid  bath  and  controlling  the  supply  ot 
current    to  a  small   propeller  placed   just  above  the  pilot's  head.  - 
The  Car. 
Appointments  Vacant.— Meter-tester  tor  the  Borough  of 

Salford  Electricity  Department;  electrical  engineer  (£1,200  to 
£1,500)  for  the  L.C.C.  Tramways  Department:  the  L.C.C.  is  also 
inviting  applications  for  the  posts  of  operation  superintendent  and 
development  superintendent.  See  our  advertisement  pages  to-day. 
Electrical  Artificers. — The  Admiralty  has  established  a 

new  Continuous  Service  Rating  of  Electrical  Artificer  5th  Clas=. 
with  the  relative  rating  of  leading  seamen,  and  pay  at  the  rate  of 
3s.  a  day.  The  decision  is  announced  in  the  London  Gazette  for 
March  ittth. 

Electricity    Supply    in     India. — Commenting    on    the 

growing  importance  of  public  electricity  supply,  and  the  efficient 
conditions  of  management  obtaining  in  company-owned  under- 
takings. Indian  Engineering  points  out  that  with  municipally- 
controlled  concerns  the  case  is  different,  especially  in  India,  as  the 
decisions  of  the  managing  committee  in  both  engineering  and 
economic  questions  are  largely  governed  by  political  considerat  ous. 
Our  contemporary,  therefore,  suggests  that  every  municpd 
electricity  supply  undertaking  should  have  at  least  one  expert  oa 
the  committee  of  management,  nominated  by  the  Government,  and 
that  all  such  undertakings  should  be  obliged  to  run  on  the 
principle  of  a  dividend-paying  concern. 

Inquiries. — Makers  of  arc   welding  plant   and   of   the 

Kenrick  electric  iron  are  asked  for. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry., 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


"Works,   has  kindly   pointed   out   that   the   fuse   is   illustrated  in 
American  advertisement  pages,  and  we  are  thus  enabled  to  repro- 
duce the  accompanying  figure  from  the  Electrical   World,  which 
he. construction  of  the  fuse,  '. 


Central  Station  Officials.— The  Bexhill-on-Sea  Electric 
Light  Committee  has  appointed  Mr.  E.  C.  Carter  as  assistant 
engineer  at  £150  a  year. 

On  Saturday  last  officials  and  workmen  of  the  Blaenaven 
Co..  Ltd..  presented  a  gold  watch  to  Mr.  Rowland  Jones. 
manager  of  the  electric  plant,  on  the  occasion  of  his  departure 
for  Sheffield ;  Mrs.  Jones  was  presented  with  a  gold  bangle. 

The  General  Purposes  Committee  of  the  Stoke  Newington 
B.C.  has  recommended  that  the  salary  of  Mr.  H.  Large. 
chief  assistant  in  the  electric  lighting  department,  be  iu- 
I  i  £180  per  annum,  and  that  he  receive  an  honora- 
rium ot  i"25  for  his  services  as  acting  borough  electrical  engi- 
neer. Small  increases  were  recommended  to  other  members 
of  the  electricity  staff.  It  was  further  recommended  that 
consideration  ol  the  salaries  of  Mr.  S.  Hann.  borough  elec- 
trical engineer,  Mr.  E.  G.  McKenzie.  sub-station  assistant. 
Mr.  S.  Bone,  and  Mr.  F.  Rayner,  who  are  serving  with  H.M. 
be  deferred  until  then  return. 
In  succession  to  Mr.  Arch.  Page,  who  has  been  appointed 
assistant  general  manager  of  the  Clyde  Valley  Electrical 
Power  Co.,  the  Glasgow  T.C.  Electricity  Committee  has  ap- 
pointed Mr.  K.  B.  Mitchell,  superintendent  of  street-  mains, 
as  assistant  electrical  engineer,  at  £600  per  annum,  rising 
bj  annual  increments  oi  £50  to  £800*per  annum.  Mr.  <■.  L. 
Black,  district  mains  superintendent,  was  appointed  mains 
superintendent  at  £300,   rising  to  £500. 

General.— The  Times  states  that  Sir  William  Crookes, 
O.M.,  F.R.S..  has  been  elected  a  Foreign  Member  of  the 
Swedish  Roval  Academv  of  Science. 

On  10th  inst.,  at  Stretford.  Mr.  W.  Reginald  Chilton,  of  the 
works  power  department,  British  \Yestinghouse  Electric  and 
Manufacturing  Co.,  Ltd..  was  married  to  Miss  Blanche  May 
Molyneux,  of  Manchester.  The  bridegroom  was  the  recipient 
of  a  handsome  case  of  cutlery,  presented  by  his  colleagues. 

Mr.  C.  Hamilton  Wickes,  H.M.  Trade  Commissioner  for 
Canada,  who  is  now  in  this  country,  is,  as  on  previous  occa- 
sions, interviewing  in  London,  at  the  Offices  of  the  Depart- 
ment of  Commercial  Intelligence,  representatives  of  firms  who 
make  appointments  with  him.  Immediately  after  Easter  he 
will  visit  trade  and  industrial  centres  in  the  provinces  for  the 
same  purpose.  Firms  in  the  electrical  and  engineering  indus- 
"  tries  who  desire  to  have  the  benefit  of  his  advice,  and  the 
information  at  his  disposal,  concerning  British  trade  with 
Canada,  should  communicate  with  ihe  Controller-General  of 
■  the  above  Department,  at  73.  Basinghall  Street,  E.C. 

Mr.  James  Bastian,  who  for  many  years  represented  the 
Bastian    Meter    Co.,    L  '      £nd    the  Dussek    Bitumen    Co. 
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throughout  the  United  Kingdom,  and  has  latterly  held  the 
position  of  sales  manager  for  the  Bastian  Electric  Co.,  Ltd., 
has  accepted  an  appointment  under  the  Ministry  of  Muni- 
tions. 

Roll  of  Honour.— Second-Lieutenant  Cyril  D.  McCourt, 
whose  death  while  leading  as  bombing  officer  in  France  is 
announced,  was  34  years  of  age.  He  gained  an  Institute 
Scholarship  at  the  City  and  Guilds  of  London  Central  Tech- 
nical College,  and,  after  gaining  his  diploma  in  chemistry,  he 
served  for  a  brief  period  as  private  assistant  to  Prof  H.  E 
Armstrong.  P.R.S.  In  1903  he  was  appointed  chief  chemist 
to  the  Morgan  Crucible  Co'.,  Ltd.,  which  post  he  resigned 
six  years  later  in  order  to  collaborate  with  Prof.  W.  A.  Bone, 
F.R.8.  (then  of  the  University  of  Leeds),  on  the  industrial 
applications  of  the  new  principle  of  incandescent  surface  com- 
bustion, which  collaboration  speedily  resulted  in  the  many 
important  inventions  comprised  under  the  "  Bonecourt "  sys- 
tem i>t  surface  combustion.  In  pursuance  of  this  work,  Mr. 
McCourt  became  successively  managing  director  of  Radiant 
Heating,  Ltd.,  and  chemist  and  technical  adviser  of  the  Bone 
court  Surface  Combustion  Co.,  Ltd.,  and,  later  on,  also  of  the 
Commercial  Laboratories,  Ltd".  He  was  subsequently  ap- 
pointed consulting  chemist  to  the  Morgan  Crucible  Co.,  Ltd., 
which  position  he  held  up  to  the  date  of  his  death.  He  car- 
ried out  numerous  researches  on  ore  concentration,  on  refrac- 
tory materials,  on  the  applications  of  surface  combustion,  and 
on  problems  of  furnace  construction. 

Rifleman  A.  Wood,  who  has  been  killed  in  action,  was 
formerly  employed  in  the  meter  department  of  Messrs.  Fer- 
ranti,  Ltd.,  Hollinwood. 

Private  Reg.  Ormerod,  Seaforth  Highlanders,  has  been 
wounded  in  Mesopotamia,  and  is  now  in  hospital."  He  was  on 
the  staff  of  the  British  Westingbouse  Co.,  Ltd.,  Trafford 
Park. 

A  Mihtan  Msd.il  for  gallant  service  whilct  in  inn:-,  v, 1 1 h 
an  anti-aircraft  battery,  has  been  awarded  to  Driver  Bass, 
of  the  Dover  Corporation  tramway  staff. 

Sergeant  Wm.  Boden,  East  Lanes.  Regiment,  who  had  since 
1907  been  on  the  Burnley  Corporation  electricity  staff,  has 
died  at  Plymouth  from  pneumonia.  He  had  only  just  re- 
covered from  shrapnel   wounds. 

Corporal  E.  Jackson,  formerly  with  Mr.  R.  F.  Winder, 
elecfeical  engineer,  of  Leeds,  has  been  mentioned  by  his  com- 
manding officer  for  the  second  time  for  distinguished  conduct 
in  the  field. 

Private  -1.  II.  Dowson,  Machine  Gun  Corps,  who  was  elec- 
trician at  Thornley  Colliery  (Co.  Durham),  has  died  from 
Wound's  received  in  Macedonia. 

Private  .Tames  Smith  (-23),  East  Lancashire  Regiment,  re- 
ported killed  in  action,  was  employed  as  clerk  to  Mr.  Cowell, 
tramways  manager,  Blackburn. 

Private  S.  MugG,  of  Durham,  who  was  formerly  an  elec- 
trician with  Messrs.  Laidler,  has  died  whilst  on  military  ser- 
vice. 

Private  John  Marriott,  R.A.M.C,  who  was  employed  with 
Messrs.  J.  W.  &  R.  Graham,  electricians,  Huddersfield,  has 
just  been  awarded  the  Military  Medal  for  gallantly  and  devo- 
tion to  duty  on  the  battlefield. 

Obituary.— Mr.  C.  K.  Hamilton. — We  regret  to  record  the 
death,  which  occurred  on  March  loth,  of  Mr.  ('.  K.  Hamilton, 
who  was  a  member  of  the  staff  of  Messrs.  W.  T.  Glover  A  Co., 
Ltd.,  for  some  15  years.  For  the  greater  part  of  that  period 
lie  represented  the  firm  in  the  South  of  England.  Mr. 
Hamilton  had  been  in  failing  health  for  the  past  two  or  three 
years. 


NEW     COMPANIES     REGISTERED. 


IndiC'Rubber  Manufacturers*  Association,  Ltd.  (146,506). 

—Private  companv.  This  company  was  registered  on  March  15th,  as  a  com- 
pany limited  by  guarantee,  with  not  more  titan  100  members,  each  liable  to 
ft  in  the  event  of  winding  up,  to  protect  ihe  interest  of  india-rubber  manu- 
l.i. Hirers  in  the  United  Kingdom,  to  collect  status  information,  &c.  Annual 
subscription,  £10.  The  first  members  of  the  committee  of  management  are: 
-I  T  Goudie,  Levland  &  Birmingham  Rubber  Co.,  Ltd.,  Leyland,  near 
Pres'on;  P  Hate,  Castle  Rubber  Co.,  Ltd.,  Warrington;  P.  ft.  Hirley,  Chas. 
Mackintosh  &  Co.,  Ltd.,  Cambridge  Street,  Manchester;  I.  11.  C.  Brooking. 
v,  Helens  Cable  &  Rubber  Co.,  Ltd.,  Warrington;  R.  Eccles,  I'.  Reddcwa) 
■,,,.  Co  Ltd.,  Pendleton,  Manchester;  J.  Henderson,  Ancoats  Vale  Ruhh.  r 
Co  ltd  \ncoats  Manchester;  l>  Moselcv.  David  Me,sele\  ft  Sons,  Ltd., 
\-,i.  i,k  'Manchester-  |.  Tint..,  li  well  &  Eastern  Rubber  Co.,  S.illur.l.  Mun- 
ch-ster;  K.  Webster.  Avon  [ndia-Rubber  Co.,  Ltd.,  39,  King  Street  West, 
Manchester,      Registered    office:   16,   Deansgate,    Manchi    tci 

E.    Reader  &    Sons,    Ltd.    (146,472).— Private   companv. 
I mnany  was  registered  on  March  14th,  with   a   capital  ol    ESO.OO ti 

.|.,,  .  .  io  take  DVei  lb.-  I- a-  bold  PhceniN  Works.  Nottingham,  and  to  carry 
on   the    business   of   .,^,r I,  under*,    smith       ' ctrical   engi- 

neers      .V.  The     subscribers     (each     with     one    share)     are  :— A    Ogilv.e,     108, 

Brampton  Road,  St.  Albans,  engineer;  S.  II.  Fearce,  33,  Kellett  Road,  Br.x- 
ton  SW  engineer;  H.  W.  Spencer,  1.  Longton  Avenue,  Sydenham,  S.L., 
'  eno'ineer-  M  F  Stevens,  2,  Rookfield  Close.  .Cranmore  Way.  N.  10.  engineer; 
A.  A.  Mackintosh,  24.  Loraine  Road,  N.,  engineer.  The  first  directors  are 
to  be  appointed  bv  the  subscribers.  Solicitors  :  Mills  &  Morley,  38.  Lincoln  s 
Inn   Fields,    W.C. 

Sentinel    Co.,    Ltd.     (146,485).— Private  comoany.      Inis 

conwany  was  registered Ton  March  14th.  with  a  capital  of  £3,000  in  40G  pref. 
si,  r'  s  of  £10  each  and  BOO  oid.  shares  of  10s.  each,  to  carry  on  the  business 
at  elect? clan"  elecrrical  mechanical,  motor,  telephone,  heating,  ventilating, 
and  general  engineers,  'manufacturers  of  scientific,  time  recorders  signals, 
wreical  "nautical,  optical,  and  other  instruments,  &c  The  subscribers  (each 
witn  one  share,  ire:-].  F.  j.  M.don, ,  88,  Rothbury  Terrace.  -NewcastlMn- 
Tyne;  II  V.  Riselev,  Westfield  House,  Gosforth,  engineer,  V.  fc.  n anmy, 
,;i.  Osborne  Road.  Newcastle-on -Tyne  solictor ;  E.  Hannay,  a  lea.  h  Road. 
South    Shields,    solicitor.      The    first    directors  ai      J.    K    I     Matone,    II 

Riselev,  F    E.    Hanhay,  and    E.    Harm,,..     Sol -      r,    I      Hannay,    Norm- 

Bank  Chambers,   South    Shields. 


National    Time    Recorder    Co.,    Ltd.    (146,424).— Private 

company.     This    companv    was    registered    on    March    12th,    with    a    capital    ol 
£10,000    in    £1    shares,    to    carry   on    the    business    of    manufacturers   of    time- 
recording    machines    an]     clocks,    electrical     engineei  I  subscribers 
(each   with    one   pref.    share)    are  :— G.    W.    Low.-,    Rosenau,    St.    Iv  . 
St.    Margarets-on-Thames,    sales    manager;    A.    T.     1 

For.-st  Gate,  E.,  engineer.  The  first  directors  are  A.  t  Krausc  (chairman 
and  permanent  governing  director),  F.  W.  Low-',  s  i;  Causer,  and  \  I 
Brown.      s,,li,  it,.,  :    N.  (,.    Driver,  20,    Warwick   Court,   Grav".    Inn,   U  I 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 

Central     Klectric     Supply    Co.,     Ltd.     (53,080).     Capital! 

C100.000   in    la  shares       Return   dated    Februari    S7tli     191"        Ml    ■ 
up;  £100,000  paid.     Mortgages  and  .barges:   6500,000 

Alpha  Electrical   Co.,  Ltd.   (138,040).— Capital,  £2,000  in 

£1    shares       Return    dated    December    31st,     1916.      lie.,- 
nothing    called    up.      Mortgages   and    charges:    Nil. 

Alliance      Electrical     Stores.      Ltd.      (111,884)  .-^-Capital 

£35,000  in    17, aoo   prel    ord     shares  ol    10s    i     I I    1,2 ■  i.  ord.  shar 

£1    each.     Return   dated   February    16th,    1917.      Ml    shares  taken  up;    10s     pei 

share  called    up   on  seven    pref.  ord.;    £3  10..  paid;    £24,996   10 

paid  on   47,4)3  prel.  ord.  and    1 ,2.".o  del.   ord.     Mortgages  and  charges:    Nil 

Vaughan     Engineering    Works,    Ltd. — Second    mortgagt 

debenture    foi     £2,500,     dated    March     8th,    1017,     charged     on    the    company's 

undertaking  and  property,  present  and  future,  including  uncalled  capital. 
Holders  :    Morris   &   Whitham,    Ltd. 

David  Bridge  &  Co.,  Ltd.   (106,016).— Capital,   -£25,000  in 

10,000  pref.   and  a.000   ord.    shares   of  £1   each.      Return   dated    Februar)    5th 

1017.      15,830   pref.    and    4.170  ord.    shares    ...ken    up;    £20,0 onsidered    as 

paid.  Mortgages  and  charges  :  £8,800,  secured  by  debenrure  trust  deed.  Also 
charge  on  land  to  guarantee  a  perpetual  yearly  rent  charge  of  £54  until 
buildings  erected   on  other   land 

British    Electrical    Export   Co.,   Ltd.    (138,028).— Capital, 

£.',000    in    £1    shares.      Return    dated     March    10th.    1916     (filed    lanuary    9th, 
10171.     103  shares   taken   up;    £103  paid.     Mortgages   and    charges:    Nil 
Bogota   Telephone    Co.,    Ltd.    (69,059).— Capital,  ,£45,000 

in  20,000  pref,  and  25,000  def.  shares  of  £1  each.  Return  dated  Novembci 
3rd,  1916.  18,200  pref.  and  18,007  ord.  shares  taken  up;  £27,807  paid  on 
3,200  pref.  and  18.607  ord.;  £9,000  considered  as  paid  on  0,000  prel.  Mort- 
gages and  charges  :    Nil. 

Robert    W.    Blackwell    &    Co..    Ltd.    (63,446).— Capital, 

£JO,000  in  £1  shares  (reduced  from  £250,000  in  May,  191(1).  Return  ,1  ited 
January  13th,  1017.  All  shares  taken  up;  £18.338  paid;  £31,602  considered 
as  paid.      Mortgages    and   charges  :    Nil. 

Bullers,  Ltd.    (62,020).— Capital,  £400,000  in   ,£10  shares 

(20,000  pref.).  Return  dated  Decemb.  r  27th,  1010.  15,000  ord.  and  15,000 
prel  shares  taken  up;  £150,070  paid  on  7  ord.  and  15,000  pref.;  £143,930 
considered    as   paid   on    14,0113    ord.      Mortgages    and    charges:    Nil. 

British   Batten    Co.,    Ltd.    (137,905).— Capital,  £1,000   in 

£1  shares  18OO  pref.).  Return  dated  January  2nd.  1017.  sun  prel  and  199 
r.,,1.    shares   taken    up;   £'.190    paid.     Mortgages  and   charges;    £1,000 

Burnish  Electric  Tramways  &  Lighting  Co.,  Ltd.  (75,090). 

—Capital.    £200.000    in     £5    sh.it,  s    (ill, prel. I.      Return    dated     January    4th, 

I'll:        All    sl,.,r.-    taken    up.      £100.000    paid   on    the    prel    ;     '  I 

as  paid    on   the  ord.      Mortgages  and   charges;    Nil 

London  Electron  Works  Co.,  Ltd. — A.  Tavlor,  of  Thames 

House     Queen   Street    Place,    E.C.,  ceased    to    ...  i    a-    i ved  oi    managei    ...t 

February  19th,    1017. 


CITY     NOTES. 


The    annual    meetings    oi    the    Alby 
The    Alby    United  United   Carbide   Factories,    Ltd.,  and   oi 
and  Nitrogen       the    Nitrogen   Products   &    Carbide    Co., 
Products  Ltd.,  in  which  it  holds  a  quarter  inter- 

Companies,         est,  were  held  in  London  last  week.   Mr. 
A.    E.   Barton   presiding        Speaking  al 
the  All.v  United  meeting,   the  chairman   said  that   the  Odda 
Works  Were  producing  at  the  rate  of  nearly  90,000  tons  ol 
carbide   per   annum,  and   the  demand    was  so   insistent  thai 
they  were  quite   unable  to  cope  with   it.     Of   that   quantitj 
57,000  tons   was  delivered   under  a   pre-war  contract    for  con 
version  into  cvanamide.    The  demand  for  carbide  for  lighting 
had   been    maintained,   while  the;  demand    for  industrial    pur 
puses,  such   as  oxv-acetylene   welding  and  cutting,  &c      had 
exceeded   all    anticipations,    and    there    was   everj    indication 
thai    this  would  prove  permanent;   and  would    increase  ven 
considerably   under   norma!    conditions.     The    North-western 
Cvanamide  Co.  paid   15  per  cent.,  as  against   10  per  cent,  foi 
p.|-,     the  Mb\   United  Co.  now  held  a  controlling  holding  in 
that'eompanj      Nitrogen  Products  &  Carbide  Co    had  reached 
the   profit-earning  stage.    The    Mh\    I  uited  Co.  was  erecting 
al    Newcastle  an  electrode  factory.     They   consumed   a  ver\ 
large  quantity  ol  electrodes  (about  4,000  tons  o  year),   i 
was  a  matter  which  had  given  thi    direi  toi    a  grea    d'  al   ' 
anxiety     Prior  to  the  war  they  were  purchased  in  G 
and    Vustria,   but  since  the  war  commenced   they   ha 
purchasing  them  in   America.    Shipping,  howevi  i 

easy  matter  in  these  I ■-.  and  the.    tie 

few    months   ago    to    build 

starting  with  a  capscitj  oi  5, ton  .  which t was  afterwards 

to  be   Increased    and   this  would  mean  a  aaving  when  these 

electrode  works  were  completed  about  six   months 

abou    £15000  a  veai  to  thi  I  D°  (io,lbt 

SSFthe  faTory  ,ld  be  considerably  e, 

„,,,,.  ,•„„,,,.,  ionise   be  firmly   believed  that   after 

there  would  be  „,  England  a. very  big  , Inchon ,  of 

electric  processes.     It   was  going  ahead   > 
,     i,  ,,.|,t   it  would  consume   very   larj  ol  •■!•;; 

T,',",,!;,,  h,    had  every  hope  that  this  would  be  quite 
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a  profitable   branch  of   their  business,   in   addition  to  giving 
them  a-  supply  to  meet  their  own  requirements. 

At  the  mooting  of  the  Nitrogen  Products  Co.,  Mr.  Barton 
said  that  tin  Swedish  factory  had- worked  continuously  dur- 
ing the  y.;ii'  producing  both  carbide  and  cyanamide,  which 
were  meeting  with  a  ready  sale  in  that  country  at  satisfac- 
tory prices.  The  English  factory  for  the  production  of  nitric 
acid  and  nitrate  of  ammonia  by  their  catalytic  process  had 
commenced  working,  but  it  would^  not  attain  its  full  output 
for  some  weeks.  This  was  the  first  plant  of  the  description 
to  be  erected  in  great  Britain,  and  as  the  greater  part  of  it 
was  entirely  new  in  design  it  spoke  volumes  for  the  ability 
and  resource  of  British  manufacturers  that  they  had  been 
able  to  undertake  such  work  under  very  difficult  conditions. 
The  plant  erected  by  their  licensees  in  France  has  been  run- 
ning for  some  months;  further  factories  were  being  put  up 
there,  and  an  installation  was  well  under  way  in  Italy.  This 
company,  with  the  large  water  power  at  its  disposal,  would 
be  in  a  unique  position  to  assist  not  only  this  country,  but 
the  whole  world,  by  the  production  on  a  large  scale  of  a 
cheap  nitrogenous  fertiliser.  The  harnessing  up  of  the  Aura 
water  power  was  being  proceeded  with.  They  expected  to  be 
able  to  make  a  substantial  further  distribution  for  the  year 
ending  June,  1917.  He  was  convinced  that  within  the  next 
ten  years  the  whole  of  the  company's  1,000,000  h.p.  would  be 
used  in  the  direction  of  nitrolin  for  both  chemical  and  ferti- 
lising processes. 

Mr.  R.  H.  Benson  presided  at  the  an- 
London  Elec=  mini  meeting  held  in  February.  The  re- 
tric  Supply  port  for  1916  then  adopted  showed  that 
Corpn.,  Ltd.  the  profit  was  £55,214,  against  £77,688  for 
1915.  After  paying  debenture  interest  and 
sinking  fund  charges,  and  4  per  cent,  on  the  preference 
shares,  £7,068  remained  to  be  carried  forward.  The  number 
of  units  sold  was  49,810, .105,  as  against  50.757,584.  Total  costs 
per  unit  sold  .S0d.,  as  against  .6-id.,  owing  to  coal  and  wages 
costs.  Average  receipt  per  unit  sold  (lighting  and  power) 
1.02d.,  as  against  ,96d.  for  1915.  Expenses  of  generation  in- 
creased 73  per  cent,  compared  with  1914  owing  to  the.  war, 
viz.,  from  £67,693  to  £127,897,  while  the  units  sold  increased 
by  7  per  cent.  An  accident  to  the  generating  station  during 
the  year  caused  considerable  damage  and  a  temporary  stop- 
page of  the  supply.  Mr.  Benson  said  that  the  year  had  been 
a  bad  one  for  everybody  whose  profit  depended  mainly  on 
cost  of  coal  and  wages.  To  their  great  regret,  in  spite  of  all 
efforts  to  economise  in  generation  and  to  increase  the  price 
charged,  the  net  result  was  4  per  cent,  paid  on  the  prefer- 
ence shares  instead  of  6  per  cent.,  and  nothing  on  the  ordi- 
nary shares.  Coal  had  cost  10s.  per  ton  more  than  in  L91S 
The  situation  of  the  generating  station  on  the  river  at  Dept- 
ford,  which  enabled  them  to  use  the  cheapest  coal,  sea-borne, 
and  the  best  f£r  their  purpose,  was  not  so  economical  now 
that  they  had  to  rely  on  rail-borne  coal  plus  the  cost  of 
lighterage  and  handling,  beside  a  varying,  and  not  always 
satisfactory,  quality.  The  riverside  position  of  their  station, 
which  in  normal  times  was  their  greatest  source  of  strength, 
was,  owing  to  the  war,  their  weakness,  though  only  tem- 
porarily, and  they  hoped  it  would  not  last  much  longer. 
Later,  the  speaker  referred  to  the  general  question  of  power 
supply.  He  said  that  two  remedies  were  possible  for  the 
much-harassed  enterprise  of  producing  electrical  power  in  the 
London  district;  one  was  amalgamation  or  "association,"  as 
the  Act  of  1908  called  it,  combining  plants  so  as  to  reach  the 
utmost  economy  in  generation  (as  yet  no  company  had  seen 
its  way  to  amalgamate  under  that  Act);  the  other  was  to 
profit  by  the  example  of  our  American  cousins,  abolishing 
fixed  rates  and  taxes  as  a.  charge,  or  clog,  on  industry  and 
production,  and  to  substitute  a  share  'of  the  profits  to  the 
municipal  authority  instead.  The  initiative  for  a  better  state 
of  things  here  could  not  come  from  within  the  companies, 
but  must  come  from  above.  Necessity  was  the  mother  of 
invention,  and  though  it  might  be  temporarily  impossible 
to  obtain  an  increased  price  for  power  commensurate  with  the 
ised  cost  of  generation, -still,  the  tendency  was  for  the 
price  as  well  as  the  quantity  of  units  sold  to  increase.  When- 
ever iln  cost  of  coal  began  to  go  down  again,  and  good  sea- 
borne coal  was  obtainable  instead  of  irregular  supplies  of  in- 
different coal,  involving  the  expense  of  selecting  and  sort- 
ing, their  prospects  would  rapidly  change.  Mr.  R.  S.  Bain. 
the  managing  director,  said  that  during  the  year  2,419  H.P. 
of  motors  had  been  connected  for  industrial  supply  purposes 
making  the  total  at  the  end  of  the  year  16,102  h.p.'.  while  800 
h.p.  had  been  receive!  since.  While  the  receipts  increased 
by  over  £8,000,  the  expenditure  increased  by  nearly  £31,000, 
coal  beinc  responsible  I'm-  over  £20,000.  Steamers  becoming 
almost  unobtainable  and  freights  six  times  the  pre-war  rate, 
they  had  to  get  rail-borne  coal,  and  the  nearest  docks  for 
such  were  at  Poplar,  which  meant  trans-shipment  across  the 
river,  a  costly  and  difficult  proceeding. 

Mr.  A.  W.  Tut  presided  at   the  .annual 
Metropolitan       meeting  on  March  13th.     He  said  that  the 
Electric  Supply     gross  revenue  increased  by  £48, 70S,  or  21 
Co.,  Ltd.  per    cent.     The    units    sold    increased    by 

4,750.388  (or  24  per  cent.)  to  24.595,118. 
The  gross  revenue  was  the  largest  since  they  lost  the  Maryle- 
bone  area,  but  they  were  living  in  exceptional  times,  and  a 
large  part  of  the  increase  was  for  power  for  important  pur- 
poses, particularly  in  the  Western  area,  and  part  was  attribut- 
able to  the  increased  charges  for  supply  to  cover  part  of  the 


great  increase  in  cost  of  generation.  They  believed  that  with 
proper  development  the  Western  area  would  continue  to 
show  an  increasing  revenue.  A  large  amount  of  revenue  had 
been  lost  owing  to  the  lighting  restrictions,  but  they  hoped 
that  with  the-  improved  oti'easi-ve-  and-  defensive  measures  now 
available  against  air  attacks,  the  restrictions  would  be  gradu- 
ally relaxed,  and  that -some  of  the  revenue  would  be  regained 
during  the  current  year.  There  was  also  a  certain  loss  of 
revenue  due  to  the- Summer-Time  Act,  which  Act  looked  like 
becoming  permanent.  In  the.  expenses,'  the  only  item  that 
showed  any  serious  advance  was- coal,-  and  this  they  would 
naturally  .expect  in  consequence  of. .the.  larger  output.  There 
was  an  increase  of  25  per  cent,  on  the -average  priee  paid  per 
ton  in  1915,  ■  and  they  must  expect  further  substantial  ad- 
vance this  year  while  abnormal  conditions" prevailed.  At  pre- 
sent they  held  a  reasonable  stock,  and  were  well  covered  for 
future  supplies.  There  were  also  increases  in  costs  of  mate- 
rials, labour,  and  insurance.  The  amount  put  to  deprecia- 
tion and  reserve  was  £40,000,-  as  compared  with  £27,000  in 
the  previous  year.  They  had  written  £4,047  off  stores 
account,  as  they  had  consolidated  and  cleaned  up  certain  of 
the  stores,  and  had  reorganised  the  sales  department  in  the 
London  area.  A  certain  amount  of  old  stock  had  been  got 
rid  of,  and  some  further  charge  in  this  respect  would  occur 
in  the  present  year,  though  the  amount  would  not  be  con- 
siderable. Certain  revisions  and  alterations  were  being  made 
in  the  system  of  administration  which  would  lead  to  greater 
efficiency  and  economy,  but  this  process  must  necessarily  be 
gradual,  so  that  there  would  be  no  interruption  in  the  proper 
development  and  operation  of  the  business.  They  had  at  pre- 
sent fairly  large  capital  commitments  in  connection  with  the 
installation  sf  a  further  4,000-kw.  turbine  and  new  boilers  at 
\\  illesden  station,  w;hich  would  increase  economy  in  genera- 
tion and  enable  them  efficiently  to  supply  the  increasing 
demand,  particularly  in  the  Western  area.  Further  plant 
was  also  being  installed  at  Acton  .and  Ironbridge  for  the  same 
reason,  and  additional  mains  were  being  laid.  Including  the 
£40.000  added  now,  the  depreciation  and  reserve  fund  stood 
at  £377,358.  The  amount  appropriated  had  not  been  arrived 
at  by  any  process  of  taking  certain  percentages  on  the  various 
items  of  capital  expenditure^  based  upon  the  assumption  of 
their  probable  life,  but  it  had  been  considered  a  reasonable 
provision  for  a  company  whose  assets  were  of  such  magnitude, 
to  set  aside  for  the  purposes  of  depreciation  and  reserve.  He 
hoped  that  they  would  be  able  to  regard  this  amount  as  a 
minimum  contribution  to  that  account,  and  he  would  be 
pleased  if  they  were  able  as  time  went  on  to  increase  it  sub- 
stantially. Mr.  Harrison  Cripps,  when  presiding  in  March, 
1915,  dealt  fully  with  the  schemes  then  under  consideration 
for  the  consolidation  of  the  electric  supply  undertakings  of 
London,  and  he  expressed  the  belief  that  a  proper  combina- 
tion of  the  present  companies  would  reduce  costs  and  would 
ultimately  be  of  advantage  to  the  consumer.  He  could  only 
reiterate  that  belief  on  behalf  of  the  new  members  of  the 
board,  and  hope  that  when  the  proper  time  arrived  for  the 
negotiations  to  be  taken  up  again  the  subject  would  be 
approached  with  a  broad  give-and-take  spirit  by  all  the  Lon- 
don supply  companies  and  by  the  L.C.C.  The  board  as  re- 
organised had  only  been  in  harness  since  October  last,  but 
certain  progress  had  been  made  and  economies  effected.  So 
far  there  had  been  no  difference  of  opinion  as  to  the  proper 
policy  to  be  pursued  with  regard  to  the  development  of  the 
company's  areas  and  the  general  operation  of  the  business. 
All  the  members  of  the  board  had  one  object  in  view — the 
efficient  development  of  their  areas,  and  particularly  that  in 
the  west.  The  chairman  paid  a  tribute-  to  the  work  of  the 
staff  during  a  difficult  time,  especially  the  general  manager, 
Captain  Rendell.  They  had  recently  appointed  Mr.  Markby 
to  the  post  of  chief  engineer,  and  they  felt  confident  that 
he  would  be  an  able  successor  to  Mr.  Highfield,  with  whom 
he  had  been  associated  for  many  years  in  .the  company's 
service.  Mr.  Markby  had  been  seriously  ill,  but  he  was  re- 
covering. Mr.  Highfield's  continued  connection  with  the 
company  as  consulting  engineer  would  be  of  the  greatest 
possible  value.  Mr.  Cunlifl'e  Owen,  the  secretary,  had  also 
rendered  good  service,  doing  everything  possible  to  assist 
the  reorganisation  of  staff  which  was  now  taking  place. 

Mr.  F.  E.  Andrews  presided  at  the  an- 
Bruce  Peebles  nual  meeting,  at  Edinburgh,  on  March 
and  Co.,  Ltd.  10th.  After  referring  to  the  nature  of  the 
work  of  the  year,  he  said  that  in  order  to 
cope  with  the  increased  business,  and  to  expedite  and  improve 
the  output,  they  had,  as  opportunity  offered,  continued  the 
rearrangement  of  the  works  with  marked  results  as  regards 
efficiency,  but  owing  to  the  abnormal  times  the  management 
of  such  a  manufacturing  concern  had  been  one  of  continual 
difficulty;  materials  and  labour,  fuel  and  transport,  all  had 
been  a  source  of  anxiety,  without  mentioning  the  ever-vary- 
ing prices.  The  turnover  was  larger  than  in  any  similar 
period  of  their  existence,  the  volume  of  orders  obtained  was 
greater,  and  the  value  of  work  sent  out  from  the  shops  was 
also  appreciably  greater.  They  had  always  given  careful  and 
special  attention  to  export  trade  to  the  Colonies  and  other 
countries,  as  they  had  always  attached  very  great  importance 
to  this  part  of  the  business.  They  had  been  very  anxious 
that,  if  possible,  none  of  this  trade,  which  had  been  so 
assiduously  fostered  by  them,  and  on  cultivating  which  they 
had  spent  appreciable  sums  of  money,  should  pass  into  the 
hands  of  foreign  competitors.    He  was  glad  to  say  that  up  to 
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the  present  tbey  had  been  able  to  keep  closely  in  touch  with 
all  their  customers  abroad,  and  had  managed  to  retain  a 
certain  portion  of  their  business  with  them,  though,  natur- 
ally, nowadays  the  acceptance  and  execution  of  orders  for 
export  presented '  considerable'  difficulties,  and  were  always 
subject  to  the  permission  of  the  Ministry  of  Munitions.  It 
was,  therefore,  all  the  more  gratifying  that  in  spite  of  all 
obstacles,  and  under  the  onerous  conditions  prevailing  at 
the  present  time,  they  had  been  able  to  do  so  well  in  that 
direction.  With  reference  to  the  company  in  which  they, 
in  conjunction  with  several  other  electrical  manufacturing 
firms,  were  interested,  for  dealing  with  business  in  Russia, 
offices  had  been  opened  there  under  a  well-known  engineer, 
the  company  was  getting  steadily  to  work,  and  they  antici- 
pated that  after  the  conclusion  of  hostilities  it  would  be  of 
considerable  use  to  them,  and  fully  justify  their  expectations 
by  helping  them  to  obtain  a  reasonable  share  of  the  trade 
in  electrical  plant  in  that  country.  They  had  taken  advantage 
of  present  circumstances  in  order  to  push  their  machinery  in 
a  neutral  country  where  previously  they  had  done  little  or  no 
work;  they  had  already  obtained  several  good  orders,  and  he 
had  every  hope  that  later  on  this  nucleus  would  enable  them 
to  build  up  a  quite  satisfactory  business  there.  After  briefly 
alluding  to  the  company's  war  relief  fund,  Mr.  Andrews  dealt 
with  the  accounts.  The  gross  profit  from  manufacturing  and 
trading  amounted  to  £ -24.469,  compared  with  £13,945  in  1915, 
and  £11,649  in  1914.  The  total  gross  profit  for  1916  was 
£26,249,  as  compared  with  £14.916  for  1915.  They  had  a 
balance  of  £11,930  to  be  carried  to  the  credit  of  profit  and 
loss  account,  but  this  was  subject  to  the  Excess  Profits  Duty 
and  Munitions  Levy  for  1915  and  1916,  the  amounts  of  which 
it  had  not  yet  been  possible  to  finally  determine.  These  taxes 
were  obviously  a  considerable  burden,  and  this  company  was 
very  hard  hit  by  them,  for  they  were  based  on  the  average 
profits  of  the  years  immediately  preceding  the  war.  During 
those  years  the  electrical  manufacturing  industry  was  emerg- 
ing from  a  long  period  of  depression,  and  in  their  own  parti- 
cular case  they  were  just  making  good  headway  after  a  time 
of  misfortune.  However,  money  had  to  be  raised  for  prose- 
cuting the  war,  and  they  therefore  must  bear  cheerfully  that 
portion  of  the  financial  burden  which  fell  upon  their  shoulders. 
The  question  of  goodwill  had  already  been  discussed  on  pre- 
vious occasions,  and  would  be  carefully  considered  and  duly 
dealt  with  when  the  opportunity  offered.  After  much  uphill 
work,  the  balance  sheet  had  been  gradually  and  steadily  put 
into  a  fairly  healthy  condition.  Last  year  he  told  them  that 
the  question  of  a  reorganisation  of  the  capital  account  would 
have  to  be  dealt  with  at  the  proper  moment.  That  time  had 
now  arrived,  and  the  matter  had  been  receiving  the  careful 
attention  and  consideration  of  the  directors.  A  scheme  was 
being  formulated  which  the  board  considered  fair  and  just 
to  the  holders  of  the  different  classes  of  securities.  The  future 
held  many  problems  for  all,  but  especially  for  engineering 
works  such  as  theirs — problems  of  export  trade,  and  of  output,  of 
organisation  and  of  labour — all  of  which  they  would  face  and 
overcome  in  the  way  engineers  always  overcame  every  diffi- 
cult problem  presented  to  them.  They  looked  forward  to  tin- 
future  of  the  company  with  every  confidence. 

Sir  Henry  Mance  presided  at  the  recent 
Oxford  Electric     annual  meeting.     In   his  financial  memor- 

Co.,  Ltd.  andum,  read  by  the  secretary,  it  was  stated 

that  the  cost  of  fuel  had  been  £600  more 
than  in  1915,  though  the  units  generated  had  decreased  by  G 
per  cent.  In  the  cost  of  coal  the  increase  of  the  year  was 
20  per  cent. ;  compared  with  the  pre-war  period  the  increase 
in  cost  was  nearly  40  per  cent.  The  gross  profit  was  less 
than  for  1915  by  £1.500,  and  the  decrease  in  the  amount 
available  for  distribution  was  £1,600.  Sir  Henry  said  that 
compared  with  the  results  obtained  by  other  provincial  elec- 
tric lighting  companies  who,  like  themselves,  depended  mainly 
upon  lighting  load,  they  might  congratulate  themselves  that 
the  reduction  on  the  ordinary  shares  was  not  more  serious. 
The  colleges  were  practically  all  closed,  and  the  lodging-houses 
most  of  them  empty ;  the  Daylight  Savin"  Bill  had  probably 
caused  a  loss  of  £1,000,  and  restricted  lighting  affected  their 
revenue  very  appreciably.  The  demand  for  power,  heating, 
and  cooking  helped  them  to  some  extent,  and  the  hospitals 
made  up  for  the  loss  of  one  or  two  colleges.  They  had  in- 
curred no  capital  expenditure,  and  had  practised  economy 
wherever  possible.  The  prohibitive  price  of  copper  and  the 
difficulty  in  obtaining  cable  compelled  them  to  adopt  a  con- 
servative policy  in  regard  to  the  extension  of  mains,  except 
for  military  purposes.  They  had  made  a  modest  increase  in 
the  price  of  current.  In  regard  to  the  future,  they  would 
have  to  wait  until  the  end  of  the  war  before  they  could  ex- 
pect to  see  any  considerable  increase  in  their  business. 

Profit  for   1910.  after  estimating  Excess 

Automatic         Profits  Duty    and   com 

Telephone         plus   £6,774    brought   forward.      Directors' 
Manufacturing    fees     require      £2,450;      depreciation      on 
Co.,  Ltd.         patents,    goodwill,    braidings,     plant    and 
machinery,    £10.000;     written    off    under- 
writing commission  on  shares,  £4.000;  written  off  preliminary 
expenses,    £2,000;    dividend    on   preference    shares,    £12,000; 
dividend  of   5  ner   cent,    (less  taxi    on   the  ordinary   shares, 
£18,000;  carry  forward,  £14,774.     No  orders  have  been  taken 
for  new  Post  Office  public  exchanges,  the  Department  having 
necessarily  to  .curtail  work  of  this  description.    The  exchanges 
at  Portsmouth,  Paisley,  and  Blackburn  were,  however,   com- 


pleted and  put  into  use  during  the  year,  and  continued  to  give 
satisfaction.     Several   smaller   exchanges   for   v 
been  completed,   and  one  lor  a  public  institution.     Meetine  • 
Liverpool,   March   26th. 

The  profit  for  1916,  after  making  provi- 

British  Insulated  sion     for    estimated    liability    for    Excess 

and  Helsby       Profits  Duties  to  date,  was  £300  466    plus 

Cables,  Ltd.       £160,096  brought  forward  =  £460)562.   This 

total  is  dealt  with  as  follows:  Directors' 
and  debenture  trustees'  fees  and  remuneration  to  Works' 
Committee,  £5,915;  interest  on  first  debenture  stock,  £22  500- 
interest  on  second  debenture  stock,  £10,000;  dividend  on 'pre- 
ference shares,  £30,000;  depreciation  on  buildings,  plant 
machinery,  Ac.  £25,000;  special  depreciation  on  plant  and 
machinery,  £20.000;  transfer  to  reserve  account,  £70  000- 
transfer  to  special  reserve  account,  £8,500;  transfer  to 'first 
mortgage  debenture  stock  redemption  account,  £5,000;  15  per 
cent,  dividend  and  5  per  cent,  bonus  on  the  ordinary  shares 
£100,000;  carrying  forward,  after  making  provision  for  esti- 
mated liability  for  Excess  Profits  Duties,  £163,647.  The  busi- 
ness has  been  well  maintained  during  the  year.  Meetin"  ■ 
Liverpool,  March  26th.  '      •  ' 


Windermere    &    District    Electricity    Supnly    Co.,    Ltd  — 

Receipts  from  sales  of  current  during  1916  fell  off  by  £544 
Charges  for  lighting  current  were  increased  bv  10  per  cent 
m  July  last.  The  Diesel  oil  plant  has  been  'in  use  durinf 
nearly  the  whole  year,  and  has  worked  well,  and  as  the  result 
of  a  favourable  contract  for  fuel  oil  made  towards  the  end 
of  1915  there  has  been  a  considerable  reduction  in  expenses 
Keswick  Electric  Light  Co.  has  again  had  smaller  sales  of 
current,  and  has  only  been  able  to  pav  2  per  cent,  on  account 

01  arrears  of  interest  on  its  debentures.  The  present  hi<m 
price  of  fuel  may  cause  a  considerable  increase  in  expenses 
this  year,  and  the 'directors  do  not  expect  to  be  able  to  de- 
clare an  interim  dividend  on  the  preference  shares  in  October 
The  revenue  balance  was  £1,656,  plus  £148  interest  on  Kes- 
wick debentures.  2  per  cent,  is  to  be  paid  on  the  preference 
shares,  and  £63  is  to  be  carried  forward. 

Edison  Swan  Electric  Co,.  Ltd.— Mr.  C.  J.  Ford  ex- 
plained at  meetings  of  different  classes  of  shareholders,  on 
14th  inst.,  that  the  company  must  have  more  working  capital 
available  in  order  to  take  advantage  of  opportunities  for  in- 
creased trading,  and  the  scheme  of  arrangement  submitted 
was  prepared  with  that  as  its  main  object.  He  explained  the 
details,  of  the  scheme,  and  said  that  though  the  concessions 
mad,'  tii  the  debenture-holders  for  giving  up  their  right  to 
£200,000  of  security  would  place  upon  the  company  an  addi- 
tional charge  for  interest  and  sinking  fund  of  £6,468  that 
was  far  more  than  compensated  for  by  the  benefit  that 
would  accrue  from  the  additional  working  capital  secured. 

Prospectus.— Shropshire  and  Worcestershire  and  Stafford- 
shire Electric  Power  Co.— With  the  consent  of  the  T 
this  company  is  offering  for  subscription  an  issue  of  50,000 
!  per  cent,  redeemable  cumulative  preference  shares  of '£1 
each  at  par.  The  plant  installed  at  the  end  of  1916  was 
20,325  kw..  and  a  further  set  of  8.000  kw.  will  be  in  service 
in  the  course  of  a  few  weeks.  The  gross  revenue  for  1915 
-  ;i-  675,936,  for  1916  £158,000  (approx.),  and  the  estimate 
for  the  current  year  is  £210,000.  The  list  closes  on  March 
27  th. 

Gateshead  &  District  Tramways  Co.— The  revenue  for 
1916  was  677,333,  and  after  deducting  expenses,  including 
renewals  £3.000,  the  balance  is  £35,136,  plus  £4,239  brought 
forward.  There  is  put  to  special  reserve  £7.-500,  to 
£5,500,  to  sinking  fund  for  redemption  of  mortgaee- 
G  per  cent.  pref.  dividend  £757.  5  per  cent.  pref.  dividend 
£6,000.  After  paying  a  dividend  of  12s.  per  share,  and  a 
bonus  of  8s.  per  share  on  the  ordinary  shares.  £3,579  is  to 
be  carried  forward.  The  special  reserve  stands  at  £17,500 
and  to  this  £6,239  there  has  been  charged  Excess  Profits  Dutv 
for  1914  and  1915. 

British    Aluminium  Co.,  Ltd.— The  directo 
placing   660,000  to  depreciation  and  £75,000  to 

dividend  at  the  rate  of  12  per  cent,  per  annum  on   the  ordi- 
nary share  capital,  making  10  per  cent,  for  the  year, 
is  to  lie  carried  forward. 

Hadfields,  Ltd.— Th-  directors  propose  to  add  ^85,000  to 
the    reserve    and    renewals   account,    and    to    carry    forward 

the   intei  im  di\  idi  nd    oj 
share  paid  in  Julj  on  the  ordinary  shares,  a  further  dividend 

of  Js.  per  share  (making  the  rate  the  same  as  last  year)  is  to 
be  paid,  together  with  a  bonus  of  Is.  per  share,  all  free  of  tax. 

Canadian  General  Electric  Co.,  Ltd. — Quarterly  dividend, 

2  per  cent,  to  March  31st  on  the  common  stock,  and  a  half- 
yearly  dividend  of  3J  per  cent,  on  the  preference  stock. 

Browett,  Lindley  &  Co.,  Ltd. — According  to  the  "  Finan- 
cial Times."  this  company  is  recoi  dividend  on  the 
ordinary  shares  for  the  first  time  since  1900.  The  rate  is  to 
be  4  per  cent.  In  June  last  50,000  ordinary  shares  were 
written  down  from  20s.  to  15s. 

Manila  Electric  Railroad  &  Lighting  Corporation. — Divi- 
dend, 1J  per  cent.  ($1.50  per  share)  for  the  quarter  on  the, 
common  capital  stock. 
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Waste  Heat  and  Gas  Electricity  Generating  Stations,  Ltd. 

—The  annual  meeting  was  held  in  Newcastle-upon-Tyne  on 
March  14th.  Mr.  P.  S.  New  all,  presiding,  said  that  the 
amount  of  waste  gas,  heat,  and  steam  which  they  had  re- 
ceived during  the  year  had,  under  the  exceptional  circum- 
stances, been  well  maintained.  It  had  been  slightly  less  at 
some  parts,  and  rather  more  at  others.  By  becoming  the  in- 
termediary between  coal  owners  and  iron  masters,  the  power 
companies,  who  were  the  authorised  distributors  of  electrical 
power  in  their  respective  areas,  had  been  able  to  utilise  the 
whole  waste  beat  and  gas  in  tbe  most  efficient  way  possible 
bj  converting  it  into  electrical  power.  The  power  thus  gene- 
rated in  the,  company's  stations  had   been  invaluable  to  the 

power  c panies,  and  through  them  to  the  manufacturers  in 

the  districts,  and  particularly  when  the  price  of  coal  had  been 
so  high. 

Veritys,  Ltd. — According  to  the  "  Financial  Times,"  7 
per  cent,  per  annum  (7s.  per  share)  is  to  be  paid  on  the  pre- 
ferred ordinary  shares  for  hall-year,  making  7  per  cent,  for 
year;  £1,517  forward.  Last  year,  6  per  cent,  for  the  year, 
£1,084  forward. 

Isle  of  Wight  Electric  Light  &  Power,  Co.,  Ltd.— After 
paying  the  preference  dividend  and  putting  £2,000  to  re- 
newal fund  account,  £338  is  to  be  carried  forward. 

Doulton  &  Co.,  Ltd. — A  dividend  of  5  per  cent.,  less  in- 
come-tax, is  announced  on  the  preference  shares  for  1915. 

Simplex  Conduits,  Ltd. — Dividend  10  per  cent.,  and  bonus 
111  per  cent.,  both  free  of  tax,  for  1916. 

Mirrlees  Watson  Co.,  Ltd.— Dividend  for  1916,  10  per 
cent.,  less  tax,  putting  £17,500  to  general  reserve  and  carry- 
ing  forward   £6,960. 

British  Electric  Transformer  Co.,  Ltd. — Dividend  on  ordi- 
nary shares  for  1916,  7^  per  cent,  per  annum,  carrying  for- 
ward £5,781. 


STOCKS     AND     SHARES. 


Tut.sD.iv  Evening. 
The  very  excellent  character  of  the  news  from  the  Western 
Front  provided  great  encouragement  not  only  to  the  man 
with  money  to  invest,  but  also  to  him  who  is  already 
the  bolder  of  shares  and  who  has  been  a  little  doubtful  as 
to  whether  he  ought  to  sell  or  to  hold.  In  the  latter  case. 
the  news  of  the  capture  of  Bapaume  and  Perorme  had  the 
direct  result  nt  causing  a  fair  number  of  previous  selling  orders 
to  be  cancelled;  and  the  Stock  Exchange  complaint  is  now 
that  there  is  very  little  stock  about  to  supply  the  felt  want. 
Undoubtedly,  when  the  market  in  the  new  War  Loan  stocks 
opens,  there  will  be  a  warm  welcome  for  it;  and  unless  condi- 
tions change  rapidly  the  stock,  we  venture  to  predict,  will 
command  a   premium'  from  the  outset. 

Electric  lighting  shares  are  firm,  with  the  rest  of  the  in- 
vestment departments.  The  approach  of  Summer  Time 
carries  no  terrors  with  it  this  year.  City  of  London  ordinary- 
are  fits,  better.  Counties  recovered  their  dividend,  and  so 
did  Westminsters.  There  is  a  scarcity  of  floating  supply ;  and 
although  buyers  are  not  paying  what  they  deem  fancy  prices, 
they  are  open  to  temptation  at  current  quotations.  The 
trouble,   however,  is  to  get  shares. 

The  difficulties  of  the  supply  companies  were  well  put  the 
other  day  at  the  meeting  of  the  Bournemouth  &  Poole  Elec- 
tric Co.,  but  the  chairman  pointed  out  that  the  falling-off 
in  the  amount  of  lighting  was  compensated  to  a  large  extent 
by  increased  sales  for  heating  and  national  work!  The  tone 
of  the  market 'is  good  throughout,  but  business  remains  quiet. 

Home  Railway  stocks  further  benefited  by  the  strength  of 
Consols.  The  premier  security — Consols  occupying  that  posi- 
tion until  the  War  Loan  dealings  start — has  crossed  54,  de- 
mand coming  largely  from  holders  who  have  had  their  Ameri- 
can securities  commandeered  by  the  Treasury.  The  money 
thus  released  has  overflowed  into  other  investment  depart- 
ments, including  that  for  Home  Rails;  and  during  the  past 
lew  days  a  feature  has  been  the  buying  of  low-price  stock-. 
from  which  it  would  appear  that  the  spirit  of  speculation  is 
by  no  means  dead,   even   amongst    Home   Railways. 

The  Undergrounds  are  slow  to  recover  from  the  depressing 
effect  induced  by  the  speech  of  Lord  George  Hamilton  at  the 
meeting  of  the  Underground  Electric  Co.  However,  Metro- 
politans an  better,  t  bough  there  remains  a  dnWeh  tendencv 
in  the  income  bonds  of  the  holding  concern.  Quite  a  feature 
is  the  advance  of  most  of  the  debenture  and  preference  stocks, 
these  putting  on  several  points  in  most  cases  during  the  past 
week,  while  still  the  buyers  lament  that  they  have  to  go 
unsatisfied. 

This  week's  dividend  record  embraces  the  declaration  of 
15s.  per  share  on  British  Insulated  &  Helsbv  Cable  shares 
including  the  bonus.  The  profit  for  the  year  came  to  £300,000. 
and  £163,600  was  carried  forward,  being  £3,600  more  than 
was  brought  into  the  accounts.  The  Henlev's  Telegraph 
Works  board  recommend  a  final  dividend  on  the  ordinary 
shares  oi   HI   per   cent.,   making    15    per   cent,   for    the    year 

not  13  per  cent.,  as  given  m  our  "City  Notes"  last  week) 
together  with  a  bonus  of  10s,  per  share.  The  Western  Tele- 
graph Co    has  declared  the  usual   quarterly   dividend  ol  3e 


per  share,  free  of  tax;  and  the  Automatic  Telephone  Co.  is 
going  to  pay  5  per  cent,  on  the  ordinary  shares  for  the  year. 
British  Westinghouse  repeats  the  previous  performance  of  7.J 
per  cent,  on  the  preference  shares. 

Save  dn  the  last-named,  no  particular  changes  have  resulted 
from  these  declarations,  but  the  market  for  all  good  indus- 
trials is  a  strong  one.  British  Westinghouse  preference  rose 
3/16  to  50s.  on  the  hope  of  an  increased  dividend  next  time. 
The  rise  in  Edison  Swan  debenture  stocks  which  we  men- 
tioned last  week  has-  been  fullj  maintained  Castner-rTellDers 
are  I/lfi   lower. 

Mexican  industrials  are  harder,  and  British  Columbia 
sticks  attracted  buyers  because  of  an  unexpectedly  good  divi- 
dend declaration  by  the  Grand  Trunk  Railway  of  Canada, 
which  helped  to  spread  optimism  far  beyond  its  own  imme- 
diate circle.  Rio  Tramways  bonds  are  again  higher.  Brazi- 
lian Tractions  are  depressed,  and  show  a  fall  of  15  on  the 
week.  In  the  home  group,  North  Metropolitan  debenture  is 
•2   ixiints  down   at  87. 

Telegraph  stocks  and  shares  are  quiet.  Marconis  keep 
steady  at  -i.    Globe  preference  gave  way  a  little. 

The  rubber  market  is  by  far  the  most  active  in  the  Stock 
Exchange,  and  buying  has  been  resumed  on  a  large  scab'. 
principally  by  the  provinces.  With  the  price  of. the  material 
showing  a  slight  improvement  and  dividend  declarations  being 
very  satisfactory,  a  bout  of  speculative  activity  is  once  more 
a  feature,  the  only  fly  in  the  ointment  being  the  possibility 
of  an  increase  in  the  Excess  Profits  Duty  in  the  forthcoming 
Budget.  People  who  declare  that  speculation  is  impossible 
under  the  present  Treasury  regulations  evidently  do  not  know 
their  rubber  share  market.  Baser  metal  shares  have  benefited 
by  a  rise  m  the  price  of  tin,  but  there  is  very  little  going  nn 
amongst  the  copper  issues. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electrictty  Companies. 

Dividend  Price 

, »— ^  Mar.  20,    Rise  or  (all 

1914.  1916.  1917.        this  week, 

Brompton  Ordinary       ....      10  10  8S  — 

Charing  Cross  Ordinary                    6  G  8f  — 

do.       do.         do.     4J  Pref..       44.  i\  8^-  — 

Chelsea        6  4  8  — 

City  of  London "9  8  114  +  4. 

do.       do.    6  per  cent.  Pref.       6  6  9i  — 

County  of  London           ..        ..        7  7  lOjxd  +6/9 

do.         6  per  cent.  Pref .       6  6  9gxd  +  J 

Kensington  Ordinary     ..        ..        9  7  5Jxd  — 

London  Electric 4  8  1  — 

do.        do.  6  per  cent.  Pref.       6  8  8f  — 

Metropolitan         ..       ". .        ..        84  8  2n*xd  — 

do.           44  per  cent.  Pref.       4J  44  Si  — 

8t.  James'  and  Pall  Mall          . .      10  8  6Jxd  +  \ 

South  London       6  6  2  \  — 

South  Metropolitan  Pref.         ..7  7  3l/-xd  — 

Westminster  Ordinary  ..        ..        9  7  6fxd  +    , 

Teieoraphs  and  Telephones. 

Anglo-Am.  Tel.  Pref 6         6  94  — 

do.            Det 80/-  88/6  32  — 

Chile  Telephone 8         8  (A^  — 

Cuba  Sub.  Ord 6         6  74  —  j 

Eastern  Extension          ....        7         8  ISf  — 

Eastern  Tel.  Ord.            ....        7         8  187  — 

Globe  Tel.  and  T.  Ord 6         7  114  — 

do.              Pref.           ..6         8  9*  —  J 

Great  Northern  Tel 22  22  814  — 

Indo-European 18  13  464 

Marconi       10  10  2J  — 

New  York  Tel.  44.           . .        . .        4}        14  101  — 

Oriental  Telephone  Ord.                10  10  2|  — 

United  R.  Plate  Tel 8         8  6ft  +  ,*, 

West  India  and  Pan 1          6d.  1  — 

Western  Telegraph        ....       7         8  18|  — 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  60)  — 

Metropolitan        li       1  24  +1 

do.         District      ..        ..      Nil  Nil  164  — 

Underground  Electric  Ordinary     Nil  Nil  l|  — 

do.              do.     "A"     ..     Nil  Nil  6,6  — 

do,              do.     Income         6         6  8J  —\ 

Foreign  Trams,  &a. 

Adelaide  Sup.  6  per  cent.  Pref.         6         6  445  — 

Anglo-Arg.  Trams,  First  Pref.          El        5)  2J  — 

do.                2nd  Pref.            6 J        6}  8S  — 

do.               6  Deb.      ..6         6  6)4  — 

Brazil  Tractions 4         4  46)  —14 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Elec.  Rly.  Pfce.    6         6  6)  +2 

do.             do.           Preferred  —  Nil  43  — 

do.             do.           Deferred  —  Nil  89*  +2 

do.             do.           Deb.          4J,        44  b21xd  — 

Mexico  Trams  6  per  cent.  Bonds     —  NU  27'.  +U 

do.           6  per  cent.  Bonds     —  Nil  26"  +  2) 

Mexican  Light  Common          . .        Nil  Nil  74  — 

do.             Pref NU  Nil  144  — 

do.            1st  Bonds       ..       Nil  Nil  374  — 

MANCTACTtTRINQ    COMPANIES. 

Babcock  4  Wilcox         ....      14  15  2|  — 

British  Aluminium  Ord.          ..6         7  28-  +6d. 

British  Insulated  Ord 16  174  12|  — 

British  Westinghouse  Pref,     . .         7$        7J"  24  +  A 

Callenders 16  SO  12  j  — 

do.       6  Pref 6         6  4  — 

Castner-Kellner 20  22  &&  —  A 

Edison  &  Swan,  £3  paid          . .      NU  —  .=,  — 

do.       do.     fully  paid      . .     Nil  —  l|  — 

do.       do.  4  per  cent.  Deb.        4         4  66  — 

Electric  Construction  . .        . .        6         7J  1  — 

Gen.  Elec.  Pref 6         6  9*  — 

do.        Ord 10  10  144  — 

Benley 20  26  16  — 

do.      4j  Pref II       44  4  — 

IndiaRubber       10  10  li;  — 

Telegraph  Con 20  90  88  -1 

'  Dividends  paid  free  ol  Income  in, 


7    < 
6  10    8 
6  19 
6  IS 


6    7    8 

6  16 

6  IS    3 

8  IS 
•B  16 
•6  16  11 
•6  19 

6    4    8 

6    7    6 
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SOME     THOUGHTS     ON     THE     CAPITAL     AND 
LABOUR     PROBLEM. 


By    W.    T.    WARDALE.    A.M.Lnst.E.E. 

In  discussing  the  problem  of  obtaining  greater  mutual  respect 
and  helpfulness  between  Capital  and  Labour,  most  people  are 
content  to  generalise  by  saying  that  Capital  must  cease  to 
regard  wages  as  something  to  be  relentlessly  cut  down,  and 
labour  simply  as  a  rather  awkward  money-making  device ; 
whilst,  on  the  other  hand,  Labour  must  cease  to  regard  the 
enhanced  output  as  a  sure  ground  for  the  "  >ack  "  the  month 
after  next. 

Wonder  is  expressed  that  the  two  bodies  cannot  see  the 
very  simple  sense  of  the  two  facts  quoted  above,  and  there 
the  matter  is  left;  if  the  matter  was  so  simple,  it  would  have 
been  settled  long  ago. 

As  a  rule,  the  workman  will  not  look  at  the  commercial 
side  of  the  trade  which  employs  him,  and,  generally,  be  mi 
thoroughly  despises  the  business  of  selling  that  he  can  hardly 
be.  brought  to  believe  that  many  articles  take  more  time  and 
money  to  sell  than  to  make.  Now,  if  the  workman  would 
only  attempt  to  understand  the  selling,  or  commercial,  side 
of  the  trade,  he  would  have  taken  a  most  important  step 
towards  understanding  the  peculiar  handicaps  often  encoun- 
tered by  the  employer  in  endeavouring  to  find  profit  for  him- 
self, and  work  and  wages  for  his  men. 

This  brings  us  to  another  point  :  the  workman  is  often  told 
that  his  employer  does  not  find  work  for  him,  but  that  it  is 
the  customer  who  finds  the  work  for  him,  the  employer  merely 
acting  the  part  of  a  greedy  middleman,  who  is  quite  un- 
necessary. 

Like  so  many  other  freely-used  phrases,  this  idea  is  theo- 
retically correct  only  for  a  theoretically  perfect  state;  it  is 
not  practically  true  under  our  present  conditions,  and  even 
under  idealistic  and  Utopian  conditions  the  connection  be- 
tween maker  and  user  could  seldom  be  as  direct  as  this  idea 
suggests. 

Take  the  case  of  a  man  opening  a  factory  for  electrical 
motors,  and  motor-starters,  in  a  district  possessing  do  such 
industry.  This  man  struggles  for  custom  in  the  open  markets. 
and  spends  time,  money,  and  energy  in  order  to  bring  work 
to  his  factory ;  true,  his  aim  in  doing  so  is  to  fill  his  own 
pocket,  but  in  pursuing  this  aim  he  is  exercising  ;i  valuable 
function,  and  must,  in  order  to  carry  it  through,  find  work 
for  his  workmen. 

Now,  let  this  man  invent  a  patent  motor-starter  which  is 
more  reliable,  and  costs,  say,  30  per  cent,  less  than  any  motor 
starter  then  on  the  market.  As  soon  as  this  fact  is  known 
orders  simply  flow  to  his  works,  and,  due  to  his  brains. 
energy,  and  pluck,  he  finds  work  for  a  larger  and  larger  num- 
ber of  workmen. 

Thus,  in  the  present  conditions,  the  employer  does  find 
work  for  his  workmen ;  and  there  are  many  cases  of  firms 
which,  due  to  one  cause  or  another,  have  found  work  for 
their  men  for  many  years,  but  never  a  dividend  for  the 
shareholders. 

In  the  same  way,  all  the  great  inventors,  such  as  Marconi. 
find  work  for  many  thousands  of  people  by  creating  new 
demands  for  new  apparatus. 

Thus,  the  successful  solution  of  the  commercial  problem  is 
of  the  utmost  importance  to  the  workman. 

In  this  connection,  the  writer  knows  of  a  very  interesting 
case  of  the  refusal  of  the  workmen  to  work  to  commercial 
conditions.  The  example  has  the  additional  merit  of  being 
in  connection  with  a  firm  run  by  the  workmen  themselves. 

Some  years  ago  the  men  at  a  certain  shear  works  quarrelled 
hopelessly  with  their  employers,  the  upshot  being  that  a 
works  fitted  with  water  power  was  taken,  and  a  co-operative 
and  co-partnership  firm  established. 

Friendly  buyers  offered  to  find  a  market  for  the  goods 
turned  out.  and  there  was  the  added  advantage  that  the 
goods  would  not  have  to  be  designed,  but  simply  made  to 
designs  supplied. 

The  outcome  of  the  adventure,  which  still  pursues  a  peripa- 
tetic way,  was  as  follows  : — The  workers  are  in  two  bodies 
roughly  speaking,  forgers  and  grinders;  obviously,  if  the' 
forgers  do  not  work  the  grinders  have  nothing  to  grind.  The 
'district  in  which  the  works  are  situated  happens  to  be  largely 
agricultural,  whilst  the  workmen  of  the  locality  are  enthu- 
siastic gardeners.  Living  and  rents  in  the  country  are  cheap, 
whilst  many  of  the  men  have  one  or  two  cottages,  usually 
left  to  them  by  relatives.  In  consequence,  these  men  find 
that  an  income  of  between  20s.  and  30s.  a  week,  in  normal 
times,  will  allow  them  to  live  comfortably  in  the  style  in 
which  they  were  brought  up.  Not  being  beholden  to  any 
capitalistic  boss,  they  knock  off  when  they  have  earned  the 
amount  which  will  last  them  for  the  next  week,  and  devote 
the  rest  of  the  time  to  gardening  and  other  pursuits  of  which 
they  are  fond.  The  writer  knows  for  a  fact  that  several 
times  there  has  been  risk  of  serious  trouble,  and  of  the  works 
being  shut  up,  because  the  grinders,  who  wish  to  make  a  full 
week,   and  to  earn,  say,  50s.   or  thereabouts  each   week,  are 


hung  up  by  the  forgers  refusing  to  work  more  than  three  or 
four  days  a  week,  the  attitude  being,  "I've  got  enough  for 
myself  this  week,  and  I'm  not  going  to  work  any  longer  for 
anybody  who  wishes  to  make  more."  In  peace  times  the 
concern  finds  that  it  only  gets  the  dribblings  which  are  left 
over  from  the  market  when  other  firms  are  full  up.  The 
factors  and  merchants  cannot  be  humbusced  by  waiting  on 
the  pleasure  of  the  gardening  fraternity.  Naturally,  the  more 
industrious  men  become  irritated  at  this  sort  of  thing,  but. 
having  a  stake  in  the  concern,  cannot  close  the  place  down 
without  some  pecuniary  loss  to  themselves. 

If  these  same  men.  who  will  not  work  a  full  week,  wen 
to  walk  up  to  the  local  tobacco  shop  and  be  told  by  the 
proprietor,  "Oh,  I'm  not  selling  any  more  this  week;  I've 
made  my  week's  living,  I'm  going  fishing  to-day  and  to- 
morrow: you  can  have  some  more  tobacco  on  Saturday,  when 
I  come  back,"  they  would  be  positively  enraged  at  the 
tobacconist  treating  them  to  their  own  medicine.  "  How." 
they  would  ask.  "  does  he  expect  to  keep  his  trade  if  he 
won't  consider  his  customers'?  "  They,  however,  tell  the 
prospective  buyer  of  shears  that  he  must  wait  their  good  plea- 
sure. They  neglect  the  commercial  proposition,  and  the  result 
is  that,  in  normal  times,  what  could  he  a  really  well-filled 
busy  works  simply  drags  on  earning  no  more  than  a  pittance 
for  anybody. 

Thus,  the  neglect  of  the  commercial  factor  must  cease;  in- 
stead, the  workman  must  be  brought  to  realise  that  wrapped 
up  with  this  same  factor  is  that  of  increased  output  which 
will  mean  a  full  order  book  for  his  employer,  and  a  full  and 
regular  wage-packet  for  himself.  How  is  he  to  be  brought 
to  realise  the  truth  of  this  fact,  and  what  is  the  obstacle  now 
standing  in  the  way?    The  answer  is:   Suspicion. 

Why.  and  how,  has  this  suspicion  arisen,  and  why  is  it 
so  stubbornly  maintained"?  And  to  what  lengths  does  it 
lead  the  workman?  It  will  be  best,  perhaps,  to  answer  the 
last  query  first,  by  giving  an  example  of  the  dire  effects  of 
this  feeling,  the  example  being  well  known  in  the  quarter  in 
which  it  happened. 

Many  years  ago,  a  well-known  firm  of  engine-builders, 
whose  care  for  their  men  was  well  recognised,  decided  to 
give  the  men  employed  at  their  works  a  chance  to  save  money 
at  a  rather  more  rapid  rate  than  usual.  To  this  end,  they 
arranged  to  take  what  savings  the  men  cared  to  leave  with 
them  week  by  week,  allow  2i  per  cent,  interest  from  the  firm, 
bank  the  whole  with  a  well-known  banking  company,  who 
were  prepared  to  give  another  2$  per  cent,  on  the  amounts, 
making  the  rate  of  interest  5  per  cent,  in  all.  Note  that  this 
money  was  not  used  in  the  business  of  the  company,  but 
was  withdrawable  at  very  short  notice,  or  in  small  sums  on 
demand.  The  object  was  simply  to  show  the  men  what  could 
be  done  by  regular  small  savings  of  their  own  money,  and  to 
encourage  thrift  by  a  good  rate  of  interest;  this  interest  of 
5  per  cent.,  by  the"  way,  was  given  at  a  time  when  debenture 
stocks  were  issued  at  3J  per  cent,  to  4  per  cent,  at  the 
outside. 

For  some  time  the  deposits  grew,  and  it  almost  seemed  as 
if  some  real  and  lasting  good  was  to  be  the  outcome  of  the 
scheme.  Then,  without  any  warning,  without  any  shadow 
of  trouble  looming  on  the  horizon,  the  deposits  were  with- 
drawn first  one  by  one,  and  then  by  larger  and  larger  num- 
bers of  men,  until  in  three,  months  from  the  start  of  the  un- 
usual withdrawals  there  was  not  £10  standing  to  the  credit 
of  the  scheme.  It  might  be  thought  that  rumour  had  set 
about  the  report  that  the  firm  were  in  low  water;  this  was 
not  so.  and,  incredible  as  it  may  seem,  the  sole  reason  for  the 
emptying  of  the  savings  account  was  that  same  jaundiced 
and  envious  individual  had  gone  round  the  works  and  told 
the  men  concerned  the  following  tale  :,  "  Ah,  it's  all  very 
well  you  thinking  that  it's  being  done  for  your  benefit,  but 
wait  and  see  !  All  they  want  to  find  out  is  how  much  you 
are  able  to  save,  and  to  reckon  up  how  much  you  have  over 
what  it  costs  to  keep  you.  You  see  if.  in  a  few  months'  time. 
they  don't  use  the  fact  of  so  much  having  been  saved  to  cut 
wages  down.  It's  been  done  before,  with  similar  tricks,  at 
So-and-So's  place  (mentioning  works  where  rate-cutting  mana- 
gers had  been  allowed  full  sway),  and  it  will  be  done  here  as 
well."  That  tale,  and  that  tale  alone,  told  first  to  one.  and 
then  to  another,  with  references  to  other  works,  settled  the 
whole  matter. 

The  heads  of  the  firm  satisfied  themselves,  after  full  in- 
quiry, that  the  cause  of  the  withdrawals  was  as  stated  above: 
small  wonder  that  it  effectually  put  an  end  to  the  philanthropic 
interest  they  felt  in  their  men. 

Most  people  would  state  that  the  above  distrustful  and  sus- 
picions attitude  was  .-imply  and  solely  due  to  the  unscrupulous 
rate-cutting  indulged  in  in  practically  every  engineering  shop 
in  the  district  at  that  period.  The  matter,  however,  goes 
further  back  than  this,  and  is  much  more  deeply  rooted  in 
the  men's  minds. 

The  writer  has  satisfied  himself,  as  the  result  of  long  and 
careful  inquiry  extending  over  many  years,  that  the  root 
cause  is  the.  wrongs  inflicted  on  the  working  population  in 
the  early  days  of   the  rise  of  the  industrial   system. 

In  particular,  the  manner  in  which  children  of  extremely 
tender  age  were  wmked  long  hours  under  cruel  supervision 
is  largely  to  Maine,  not  only  for  the  bitterness  felt  by  the 
workman  toward  his  master,  but  also  for  the  spirit  of  dis- 
trust shown  even  towards  a  well-meaning  employer,  and  for 
the  often   short-sighted  policy  which  the  men  adopt  and  are 
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The  Lancashire  or  West   Riding   workmen   of  to-day  have 
spoken    with    the  men    who,   as   children,   went  through  the 
terrible    times   so   well   and    strongly    condemned    by    Prof. 
Sadler.     It  has  not  been  a   matter  of  reading  or  hearing  of 
such    things   being   done   in  far-off  lands;  the   mischief    was 
perpetrated  on  their  own  lathers  and  grandfathers,  and  per- 
haps, even  worse  still  from  a  national  point  of  view,  on  their 
and  grandmothers. 
In  consequence  of  this  treatment,  the  workman  of  70  years 
qoI    onlj    learnt    to   distrust    the    master,    but,    by   the 
-  he  endured   in   the  mills  at  a    very   early   age.  practi- 
cally had  his  mental  faculties  blunted  and  stunted.    The  same 
thing   happened  to  the  women  of  that  class  and  generation; 
in  consequence,  the  children  raised  from  such  parents  cannot 
1>     blamed   if.   in    addition   to   a   feeling   of  bitter   opposition 
towards    the   employing   class,    they   were    born   with    a   very 
stunted  and  short-sighted  outlook  on  life. 

The  men  had  to  have  Trade  Unions  to  get  fair  play;  40 
years  ago  most  unions  had  to  tight  for  existence.  Can  it  be 
i  that,  now  they  have  become  strong,  they  should 
be  used  at  times  in  a  short-sighted  and  tyrannous  manner? 
If  one  rears  up  three  generations  to  learn  as  a  basic  fact  that 
they  can  only  secure*  living  wage  and  decent  conditions  by 
_  ready  to  fight  the  employer,  what  else  has  one  the 
right  to  expect  than  the  present-day  distrust  and  short- 
sighted policy  of  most  of  the  union  members'? 

Those  members  of  the  unions  who  have  worked  themselves 
into  leading  positions  generally  get  the  opportunity  to  study 
the  economic  side  of  the  matter  from  a  better  and  more  all- 
round  point  of  view  than  the  ordinary  union  member  can 
hope  to  have;  and  what  is  the  consequence?  Simply  that 
i-  soon  as  these  more  enlightened  views  are  put  forward,  the 
leader  in  question  is  dubbed  a  traitor,  and  his  arrangements 
with  the  employers  flouted  and  flung  in  his  face.  The  evil 
has.  of  course,  been  aggravated  and  perpetuated  by  those 
managers  who.  often  sprung  from  the  men  themselves,  have 
taken  a  delight  in  cutting  wages  and  prices,  and,  wherever 
possible,  making  of  no  avail  the  concessions  obtained  by  the 
men  from  the  employers.  The  workman  of  50  years  ago  told 
his  son  to  watch  the  employer,  who  would  try  to  deceive  him 
at  all  times  and  at  every  opportunity.  He  also  solemnly 
warned  him  that  if  too  much  work  was  done  in  one  month, 
or  a  machine  capable  of  increasing  the  output  was  permitted 
to  be  used,  then  the  next  month  or  two  would,  as  sure  as 
the  sun  rose,  see  unemployment,  and  the  permanent  "sack" 
for  many  of  the  men.  He  also  handed  down  the  tradition 
that  the  commercial  problem  did  not  matter  to  the  man. 

The  younger  workman  found  out  pretty  quickly,  owing  to 
the  machinations  of  the  rate-cutting,  nigger-driving  manager, 
th.it  the  first  portion  of  his  father's  advice  had  come  literally 
true,  and  that  he  got  nothing  from  the  employer  which  he 
could   not,  through  his  union,  force  from  him. 

i  in  we  wonder,  then,  that  the  other  two  traditional 
axioms  of  the  workman,  handed  down  by  the  same  father 
who  had  warned  him  of  the  rate-cutting  manager,  have  been 
accepted  by  him  as  essentially  true?  Thus,  the  matter  of 
removing  this  unhappy  feeling  is  no  light  one,  as  the  cause 
i-  far  deeper  than  is  usually  believed. 
Only  years  of  absolutely  straight  working  will  restore  the 
ii  thr  employer,  which  is  so  necessary  for  securing  the 
best  results.  The  slightest  sharp  practice,  or  slim  tactics  on  the 
part  of  any  manager  or  foreman  will  at  once  arouse  feelings 
which  it  has  taken  perhaps  years  to  allay:  and  after  the  war 
these  men  must  no  longer  be  allowed  the  freedom  they  have 
enjoyed  They  must  be  given  to  understand  that  any  sharp 
trick-  in  connection  with  the  men  will  be  punished  sharply 
and   drastically. 

The  workman,  on  his  side,  must  be  ready  to  forget  old- 
standing  ideas  and  prejudices,  and  must,  when  he  sees  fail- 
working,  meet  it  with  fair  working  in  return.  He  may  be 
assured  that  if  he  will  not  work  with  the  employer,  and  will 
not  consider  and  allow  for  commercial  conditions,  trade 
will  decline,  and  employment  at  good  wages  become  an  im- 
possibility.  The  evil  done  80  years  ago  is  not  the  fault  of  the 
employer  of  to-day:  but  he  is  often  made  to  suffer  for  the 
things  clone  in  that  far-off  time.  As  a  class,  he  has  paid  the 
full  penalty  for  the  mistakes  of  those  early  days,  and  this 
fact  ought  to  be.  and  will  have  to  be,  recognised  by  the 
workman. 

Let  the  employer  who  is  irritated  by  the  surly  responses 
to  his  well-meant  efforts  bear  in  mind  the  cause  of  that  surly 
attitude,  and  let  him  stretch  his  patience  even  a  little  more. 
Let  the  workman  look  to  such  places  as  Port  Sunlight  and 
Bournville.  and  remember  that  these  happy  industrial  towns 
were  founded,  not  by  being  forced  out  of  the  employers  in 
question — that  would  never  have  been  possible — but  by  the 
goodwill  and  good  wishes  of  the  employers  towards  the  work- 
people. 

Let  the  workman  take  an  interest  in  the  commercial  side 
of  his  trade;  let  him  save  up  money  collectively,  not  for  the 
purposes  of  a  strike  fund,  but  for  investment  in  the  business 
at  which  he  works.  Such  a  policy  pursued  for  20  years  would 
result  in  many  more  workmen  being  able  to  avoid  seeking  the 
-belter  of  the  workhouse   in   their  declining  years. 

The  idea  is  not  impossible ;  it  only  needs  the  difficulties  on 
each  side  to  be  understood  and  appreciated  in  order  to  set 
on  foot  progress  towards  that  desirable  end. 

The  object  of  these  notes  has  been  to  state  those  difficulties, 
in  the  hope  that  it  may  perhaps  assist  their  solution. 


HIGHER     BOILER      PRESSURES. 


Oi'K  contemporary  Power,  in  a  recent  issue,  recorded  the 
opinions  of  some  well-known  American  engineers  on  the 
question  of  higher  boiler  pressures,  amongst  which  were  the 
following  :  — 

Mr.  F.  Hodgkinson  (Westinghouse  Co.)  considered  that 
the  only  difficulty  was  the  boiler  (for  pressures  such  as  6001b. 
per  sq.  in.),  and  suggested  some  form  of  Hash  boiler.  For 
the  turbine  it  only  meant  the  use  of  heavier  parts  for  the 
extremely  high  pressure  end  af  a  small  increase  of  cost,  and 
in  view  of  the  theoretical  gain  of  10  or  .12  per  cent,  it  was 
important  to  secure  it. 

Mr.  Samuel  Ixsull  (Chicago)- thought  there  was  quite  a 
possibility  of  operating  turbines  and  boilers  at  pressures  as 
high  as  1,000  lb.,  and  regretted  that  the  large-size  turbine 
was  being  developed  before  the  question  of  higher  boiler 
in .  ■--in  i-  was  settled. 

Mr.  E.  J.  S.  Piggott  (Eemington  Arms  and  Ammunition 
Co.).  pointed  out  that  the  vacuum  limit  was  practically 
leached,  and  as  regarded  higher  pressure  and  superheat  the 
characteristics  of  metals  employed  prohibited  higher  tem- 
peratures than  about  700  deg.  F.  He  did  not  much  favoui 
an  exceedingly  high  pressure,  say.  000  lb.,  with  compara- 
tively low  superheat  of  100  dee.  F..  for  the  reason  that  the 
most  serious  windage  and  friction  loss  occurred  in  the  h.p. 
stages  of  the  turbine;  reducing  the  superheat  would  advance 
the  dew  point  well  into  the  h.p.  stages.  The  first  wheels  of 
some  of  the  30,000  and  35,000-kw.  turbine  units  bad  an 
efficiency  of  but  48  per  cent.,  and  although  much  of  this 
apparent  loss  was  recovered  in  later  stages,  the  advancing  of 
the  dew  point  would  increase  losses  due  to  wheel  friction. 
Boiler  plant  might  be  designed  for  a  normal  temperature  of 
600  deg.  F.,  but  it  was  certain  that  this  would  increase  at 
times  to  700  deg.  or  750  deg.  F. 

Mr.  E.  II.  Eicf.  (General  Electric  Co.)  favoured  all  pro- 
positions tending  to  raise  the  limits  of  steam  pressure  and 
temperature,  but  pointed  out  that  with  high  temperatures, 
considerable  heat  losses  occurred  at  starting  and  stopping, 
and  that  such  plant  would  be  best  used  on  24-hour  load-. 

Mr.  L.  C.  Loewlxsteix  (General  Electric  Co.)  -aid  his  cum 
pany  were  prepared  to  handle  temperatures  up  to  800  deu.  F 
Mr.  Frederick  Sargent  (Sargent  &  Lundy)  said  that  both 
the  General  Electric  Co.  and  Westinghouse  Co.  claimed  that 
there  would  be  no  trouble  about  building  a  turbine  for  pres- 
sures of  500  or  600  lb'.,  and  temperatures  of  700  to  750  deg.  F. 
Several  people,  including  Messrs.  Babcock  &  Wilcox,  wen- 
investigating  types  of  boilers  suitable  for  higher  pressures,  but 
preliminary  designs  along  established  lines  were  very  costlj 
In  the  meantime,  his  firm  decided  to  use  the  highest  pressure 
>uited  to  the  present  type,  and  the  boilers  at  the  Joliet  (111.) 
-tation  were  designed  for  350  lb.  pressure  and  225  deg.  F. 
-uperheat.  He  further  referred  to  the  experimental  plant  ot 
the  B.T.H.  Co.  at  Rugby  (which  was  briefly  described  in  our 
report  on  the  I.M.E.A.  proceedings  in  June  last).  Welded 
steam  joints  in  pipe  flanges  and  valves  were  now  being  used: 
the.  35.inh.I-kw.  .set  at  the  North-West  (Chicago)  station  was 
treated  in  this  way — a  thin  weld  being  made  inside  the  bolt 
circle,  to  seal  the  joint  only,  which  was  held  together  by  bolts, 
us  usual.  High  temperature  could  be  obtained  by  low  pressure 
and  high  superheat,  but  the  economy  would  be  greater  if  both 
the  superheat  and  pressure  were  high;  the  present  limit  was 
given  by  the  manufacturers  of  machinery.  The  raising  of  the 
average  temperature  would  be  an  advance,  and  could  be  ob- 
tained by  superheating  the  exhaust  from  the  high-pressure 
end  of  the  turbine  before  it  entered  the  low-pressure  end, 
which  in  conjunction  with  high  initial  temperature  would  giv-- 
a  high  average  temperature.  When  this  was  done,  and  pro 
vided  present  boiler,  superheater,  and  econprniser  efficiencies 
could  be  maintained,  a  KW.-hour  should  be  available  at  the 
switchboard  per  lb.  of  high-grade, coal. 

Prof.  E.  F.  Miller  (Mass.  Institute  of  Technology)  said  he 
believed  that  many  new  plants  would  in  the  not  distant 
future  be  designed'  for  pressures  approaching  600  lb.,  and  he 
knew  one  plant  which  had  been  considering  such  pressures 
Dr.  Ferraxti  wrote  emphasising  bis  belief  in  the  necessity 
of  much  higher  pressures  and  temperatures  in  order  to 
secure  the  greater  economies  which  modem  conditions  ol 
[lower  generation  demanded. 

Prof.  W.  D.  Enxis  (Brooklyn  Polytechnic  Institute  i 
pointed  out  that  thermodynamic  considerations  favoured  high 
initial  pressure  rather  than  high  superheat,  as  essential  to 
efficiency ;  unfortunately,  pressures  had  to  be  exceedingly 
high  in  order  to  get  a  temperature  range  even  reasonably 
good.  In  modern  plants  steam  temperatures  of  550  deg.  F. 
were  common,  which  with  saturated  steam  would  involve  a 
pressure  of  1.0*32  lb.  per  sq.  in.,  so  that  a  compromise  was 
necessary,  and  the  highest  practicable  pressures  with  propor- 
tionately high  superheats  were  employed.  The  frictional  losses 
of  a  turbine  were  proportionate  to  the  density  of  the  steam, 
and  high  pressures  increased  the  density,  while  superheating 
at  any  pressure  decreased  it.  With  fixed  exhaust  pressure, 
the  expansion  of  dry  steam  led  to  greater  liquefaction,  as 
the  initial  pressure  was  greater.  Particles  of  moisture  due  to 
liquefaction  caused  friction  and  wear,  and  superheat  w»=  the 
preventative.  In  European  practice  in  the  last  five  years 
-team  temperatures  up  to  1.000  deg.  F.  had  been,  if  not 
common,  at  least  commercially  feasible,  particularly  in  the 
locomobile.    Boilers  with  small  water  tubes  would  probable  be 
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suitable  with  only  minor  modifications  up  to  350  or  400  lb., 
unci  on  account  of  their  reduced  efficiency  owing  to  the 
increased  chimney  temperatures,  economises  might  become 
standard  equipment,  as  in  Europe.  As  regarded  engine  pres- 
sures, ho  mentioned  that  Diesel  engines  regularly  used  55U 
Jb.  compression,  and  many  hot-bulb  semi-Diesel  engines  with 
•300-lb.  compression  realised  sudden  maximum  pressures  of 
.about  550  lb. 

The  Babcock  &  Wilcox  Co.,  in  (he  Prime  Movers  Com 
Suttee  report  (N.E.L.A.,  1916),  mentioned  that  they  had  in 
course  of  construction  a  number  of  large,  boiler  units  for 
■350  lb.  working  pressure  with  250  deg.  F.  superheat,  follow- 
ing standard  lines,  but  of  heavier  build.  Inquiries  regarding 
boilers  of  500  to  600-lb.  pressure  with  steam  temperatures 
of  700  deg.  F.  had  led  to  experiments  which  showed  that 
such  boilers  could  be  manufactured  as  a  standard  commercial 
article  if  requited.  For  350-lb.  pressure,  the  increased  cost 
for  large  units  over  200-225  lb.  pressure  would  probably  be 
about  20  per  cent.  The.  question  appeared  to  be  whether  the 
advantages  of  the  higher  pressures  with  700  deg.  F.  tem- 
perature limit  would  compensate  for  the  difficulties,  in  com- 
parison with  350  lb.  workirig  pressure  and  700  deg.  F.  tem- 
perature. With  such  a  temperature,  limit  the  problems  to  be 
reived  were  probably  entirely  outside  the  boiler  and  furnace. 
An  insurance  view  quoted  was  that  any  tendency  greatly  to 
increase  the  working  pressure  was  likely  to  cause  an  increase 
in  failures  of  such  apparatus;  the  increased  hazard  resulting 
from  explosions  would  also  require  to  be  met  by  a  com- 
pensating increase  in  insurance  rates. 


THE     VOLTAGE     REGULATION     OF      ROTARY 
CONVERTERS. 


By  G.  A.  JUHLIN,  M.I.E.E. 

{Abstract  of  paper  read  before  the.  Institution   of 
Electrical  Engineers.) 

{Concluded  from  page  306.  i 

Booster  Control. — This  method  of  voltage  control  is  em- 
ployed to  a  great  extent  for  all  classes  of  sendee.  The.  voltage 
variation  is,  obtained  by  the  use  of  a  synchronous  booster 
mounted  on  the  shaft  of  the  converter.  The  type  generally 
adopted  is  that  with  a  revolving  armature  mounted  between 
the  converter  slip-rings  and  armature.  The  field  may  of 
course  be  provided  with  shunt  or  series  windings,  or  both, 
in  accordance  with  the  requirements  of  the  service  for  which 
the  converter  is  intended. 

With  the  booster  field  unexcited  and  the  converter  operating 
•on  unity  power  factor,  it  is  clear  that  the  e.m.f.  of  the 
converter  is  not  affected  by  the  current  passing  through  the 
booster,  except  to  a  very  small  extent,  due  to  the  impedance 
•drop  in   the  booster  armature. 

When  the  power  factor  varies  from  unity,  the  conditions 
are,  however,  quite  different,  as  the  booster  armature  react- 
ance is-  then  either  magnetising  or  demagnetising,  and  the 
Looster  armature  magnetomotive  force  must  therefore  be 
balanced  by  an  equal  number  of  ampere-turns  on  the  booster 
field.  The  booster  field  may  therefore  require  a  certain 
amount  of  excitation,  although  no  change  in  the  converter 
B.M.F.  is  required.  Conversely  it  is  possible  to  obtain  boost, 
positive  or  negative,  without  exciting  the  held  of  the  booster, 
by  producing  wattless  currents  in  the  converter  which  will 
produce  the  excitation  of  the  booster.  This  feature  may  be 
of  service  in  cases  of  emergency,  as  when  it  is  desired  to  put 
a  converter  into  service  and  the  bus-bar  voltage  has  fallen 
"helow  the  lowest  voltage  obtainable  from  the  converter  under 
normal  running. 

From  the  above  it  is  clear  that  the  power  factor  is  under 
complete  control  in  a  booster  type  of  converter,  as  the  influ- 
ence of  the  wattless  current  on  the  e.m.f.  can  be  counter- 
balanced by  the  excitation  of  the  booster  field.  It  should  be 
noted,  however,  that  it  is  essential  not  to  operate  a  booster 
converter  at  a  lagging  power  factor,  as  this  will  overload  the 
booster  field  when  raising  the  voltage,  and  may  account  for 
the  booster  not  giving  its  full  range  in  voltag<  . 

The  fact  that  the  power  factor  can  be  kept  at  unity,  or 
leading,  if  desired,  is  undoubtedly  the  chief  reason  why  the 
booster  type  of  converter  has  found  such  an  extensive  use. 
Some  doubt  may  be  expressed,  however,  as  to  whether  this 
extensive  use  is  altogether  justified,  as  in  many  cases  where 
comparatively  small  voltage  variations  are  required,  and  the 
converter  is  not  required  to  give  wattless  currents  for  power- 
factor  improvement,  the  reactance  control  could  be  employed 
with  equally  good  results. 

In  the  simple  converter  all  the  electrical  energy,  except  the 
small  part  absorbed  in  the  losses,  supplied  on  one  side  is 
transformed  electrically  and  delivered  in  the  form  of  electrical 
energy  on  the  other  side  of  the  converter.  The  total  arma- 
ture reaction  is  in  this  case  only  produced  by  the  losses  in 
the  converter,  but  the  distribution  over  the  pole-pitch  is  not 
uniform,  with  the  result  that  a  certain  part  is  acting  in  the 
interpolar  space.  This  must  l>e  compensated  for  by  a  certain 
number  of  ampere-turns  on  the  interpole.  The  armature 
magnetomotive  force  is  under  these  conditions  a  simple  func- 


tion of  the  Load,  and  can  therefore   be  taken  a rf    by   the 

ordinary    commutating-pole    winding    excited    by    the    load 

i  urrent. 
When  the  booster  is  used,  the  effect  of  the  converl 

hire  is  more  complicated,  due.  to  the  fact  that  a  part  of  the 
electrical  energy  supplied  to  the  converter  is  transformed  into 

mechanical  power  and  transmitted  through  the  shaft  to  or 
from  the  booster,  the  direction  depending  on  whether  the 
boost  is  positive  or  negative.  In  the  case  of  positive  boost, 
i.e.,  when  the  e.m.f.  of  the  converter  is  increased,  it  acts 
partly  as  a  motor  supplying  mechanical  power  to  the  booster, 
which  then  acts  as  a  generator  in  raising  the  e.m.f.  On  tin- 
other  hand,  when  the  converter  e.m.f.  is  reduced  by  means 
of  the  booster  the  converter  acts  partly  as  a  gen-  ratoi 
ing  energy  from  the  booster,  which  is  then  operating  as  a 
motor  delivering  its  energy  through  the  shaft  to  the  con* 
wider.  Under  these  conditions  the  effect  of  the  armature  on 
the  interpoles  is  no  longer  dependent  only  on  the  load  of  the 
converter,  but  also  on  the  e.m.f.  of  the  booster.  This  is  due 
to  the  fact  that  the  alternating  and  continuous  current  are 
not  balanced,  as  in  the  simple  converter,  and  the  converter 
armature,  therefore,  develops  a  motor  reaction  when  the 
boost  is  positive,'  and  a  generator  reaction  when  the  boost  is 
negative. 

The  value  of  this  armature  magnetomotive  force  is  directly 
proportional  to  the  output  of  the  booster.  For  example,  with 
the  booster  excited  so  as  to  raise  the  converter  e.m.f.  10  per 
cent,  the  armature  reaction  would  increase  the  interpole 
ampere-turns  by  an  amount  equal  to  10  per  cent,  of  the  alter- 
nating-current armature  reaction,  or,  if  the  e.m.f.  were  re- 
duced l>\  the  same  amount,  the  interpole  ampere-turns  would 
be  decreased  by  an  amount  equal  to  10  per  cent,  of  the 
alternating-current  armature  ampere-turns.  This  would,  of 
course,  mean  an  increase  or  a  diminution  of  the  flux  required 
to  obtain  correct  commutation;  and  when  it  is  considered  that 
as  an  average  the  interpole  ampere-turns  necessary  to  pro 
iluce  this  flux,  as  well  as  compensate  for  the  normal  arma- 
ture reaction  at  zero  boost,  only  amount  to  about  35  per  cent, 
of  the  armature  ampere-turns,  it  will  be  readily  annreciated 
that  a  reduction  of  10  per  cent,  means  a  big  change  in  the 
strength  of  the  interpole  flux-.  In  order,  therefore,  to  keep 
the  interpoles  at  their  correct  strength  at  any  load  and  volt- 
age, it  would  be  necessary  to  provide  some  means  whereby 
the  interpoles  were  automatically  adjusted  with  the  load.  Tt 
is,  of  course,  also  necessary  to  vary  the  excitation  on  the 
interpoles  with  varying  boost. 

Unfortunately,  it  is  not  possible  to  compensate  the  arma- 
ture reaction  completely,  as  it  is  not  constant  for  all  positions 
of  the  armature,  but  fluctuates  to  a  considerable  extent. 
These  fluctuations  exist  in  the  simple  converter  as  w«h  as  in 
the  booster  type,  but  are  accentuated  in  the  latter  under  cer- 
tain  conditions  of   boost 

Several  different  methods  have  been  adopted  in  order  to 
obtain  the  necessary  compensation,  all  of  which  involve  an 
auxiliary  winding  on  the  interpole,  and  in  some  cases  special 
apparatus  lor  varying  the  excitation  of  this  winding.  In 
most  schemes,  the  variation  in  the  excitation  is  obtained  by 
variation  of  the  resistance  in  tb ■•  circuit  of  the  auxiliary 
winding,  and  the  accuracy  of  ihe  compensation  depends, 
therefore,  on  the  number  of  steps  in  which  the  resistance  is 
changed,  The  question  of  rapidity  in  adjusting  the  excitation 
is  of  importance  in  cases  where  sudden  load  fluctuations 
occur,  and  the  time  lag  must,  therefore,  be  reduced  to  the 
smallest    possible   amount. 

The  problem  of  accurate  compensation  of  booster  converters 
is,  as  will  be  appreciated  from  the  above,  not  an  easy  one. 
especially  in  cases  where  large  voltage  variations  are  required. 

A  certain  amount  of  b -t  can,  of  COUTSe,  be  obtained  with- 
out any  adjustment  of  the  interpole  excitation,  but  it  is  ven 

limited,  and  as  the  conditions  of  c mutation  cannot  be  made 

uniform  for  all  voltages,  it  is  clear  that  full  advantage  cannot 
be  taken  of  the  material  if  good  commutation  is  to  be  obtained 
at  all  loads  and  voltages.  In  other  words,  a  given  machine 
would  teach  its  commutation  limil  at  ;i  lower  load,  il  tittcil 
will,  :,  booster  lor  voltage  regulation,  than  would  be  the  case 
if   arranged  for  reactance  control. 

When   inverted    running   is   required    and   voltage  variation 

is    necessary,    a    I ster    is   essential,    if   the    converter    is   not 

running  in  parallel  with  any  other  alternating  current  plant, 
as  reactance  control   cannot   be  used    in   such  cases.     This  will 

be  clear  when  it  is  considered  tint,  with  a  given  condition 
of  load,  to  keep  the  speed,  and  therefore  the  frequency,  con 
stant  it  is  essential  to  keep  constanl  field  current,  assuming 
a  fixed  continuous  voltage.  In  ordjr  to  vary  'he  b.m  i.  de 
livered  bj  the  converter,  u  would  be  necessarj .  hovi 
vary  the  excitation,   so  thai   the  Iwo  conditions  are  opposed 

II  ihe  eonvertet  i-  running  in  parallel  with  an  alternating- 
current  system,  it  is  possible  to  regulate  the  alternating  volt 
age  by  means  ol  reactance  control,  as  in  this  case  the  speed 
of  the  converter  cannot  increase,  due  to  tin-  fact  that  it  is 
held  in  synchronism  with  ihe  system  to  which  it  is  con 
nected.  inverted  running  should,  however,  be _ considered 
as  an  .- rgenej  condition,  as  tin-  rotary  converter  is  primarily 

a  machine  for  transforming  alternating  current  into  con 
tinuous-  current,  and   not   rice   rersa. 

The  influence  of  the  booster  on  the  losses  in  tin-  armature 
winding  is  of  some  importance  and  interest.  The  relations 
between  the  armature  losses  in  a  non-booster  converter,  and 
in  a  continuous  current  generator  with  the  same  winding, 
have    been    established    lor   different    power  factors,    both   for 
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the  tap  coils  and  for  the  whole  winding.  These  ratios  do  oot 
Bold  good,  liowever,  when  a  booster  is  introduced,  as  tho 
resultant  current  in  the  armature  winding  varies  for  different 
values  of  boost.  That  this  is  the  case  will  be  clear  when  it 
1-  considered  that  the  ratio  of  transformation  of  the  converter 
is  changed  by  the  action  of  the  booster.  The  values  of  the 
constants  gi\ing  the  ratios  of  the  losses  for  different  percent- 
age of  boost  and  power  factor  are  shown  in  figs.  7  and  8. 
the  former  giving  the  ratios  for  the  losses  in  the  tap  coil  and 
the  latter   for  the  average   losses  of   the   whole   winding. 

The  fact  that  the  losses  in  the  tap  coils  decrease  with  in- 
creasing negative  hoost  is  of  practical  importance  in  cases 
where  lull  kw.  output  is  required  at  the  lower  voltage,  as  the 
beating  of  the  tan  coils  is  tin-  limiting  feature  as  regards  the 
copper  loading  of  the  armature,  and  higher  current  densities 
in  the  armature  copper  will  he  possible  in  cases  where  the 
voltage  variation  is  obtained  by  means  of  a  booster  than 
would  he  the  case  if  other  means  were  used. 

[f  the  whole  range  were  obtained  by  negative  boost,  a 
considerable  reduction  in  the  tap-coil  losses  would  be  obtained 
at  the  low  voltage,  hut  owing  to  the  increase  in  the  output  of 
the  booster,  the  cost  of  the  converter  would  in  most  eases  be 
increased. 

The  reduction  in  the  losses  obtained  in  ordinary  cases  is, 
however,  of  importance,  especially  in  cases  where  the  con- 
verter has  to  (leal  with  wattless  currents  for  power-factor 
correction. 

Comparison. — No  general  statement  as  to  which  system  of 
control  is  most  advantageous  can  be  made,  as  this  must 
naturally  depend  on  the  conditions  of  the  system  on  which 
the  ma-chines  have  to  operate,  hut  a  study  of  a  particular  ease 
may  help  to  bring  out  the  advantages  and  disadvantages  of 
the   respective  types. 

Assume  that  two  ranges  of  voltage  are  required,  i.e.,  400  to 
440  volts  for  lighting  and  power,  and  500  to  550  volts  for 
traction,  a  fairly  common  case.  For  this  voltage  variation, 
the  booster  would  required  a  range  of  +  75  volts,  which 
means  that  the  output  would  be  15.8 
per  cent,  of  the.  converter  output,  on  the 
assumption  that  the  full  range  has  to  be 
obtained  in  a  smooth  curve,  which  is 
usually  specified  in  such  a  cast1.  Assum- 
ing a  unit  of  1,000-KW.  output,  the  cost 
of  the  booster  would  be  in  the  neigh- 
bourhood of  20  per  cent,  of  the  cqgt  of 
the  converter  alone. 

In  the  case  of  reactance  control,  the 
cost  of  the  converter  would  be  practically 
the  same  as  for  the  booster  control. 
Owing  to  the  reactance  and  the  tappings 
required  in  the  transformer,  the  cost  of 
this  would  be  increased  by  approxi- 
mately 5  per  cent,  of  the  converter  cost. 
A  three-pole  double-throw  switch  would 
he  required,  the  cost  of  which  would  be 
about  2  per  cent,  of  the  converter  cost. 

From   the  point  of  view  of  first  cost, 
therefore,   the  advantage  would  he  with 
the  reactance  control.     The  size  of  the 
booster   would,   of  course,  he  materially 
reduced    by  arranging   the  transformers 
with   tappings  giving  420  and  525   volte 
respectively    on    the    continuous-current 
side  and  providing  a  change-over  switch 
as  m  the  case  of  the  reactance  control. 
The  advantage  of  this  arrangement  would 
be.  not  only   reduced   cost,  but   also  im- 
proved conditions  from   the  point  of  view  of  commutation    on 
account  of  the  reduced  boost    This  advantage  is  more  marked 
m    large  units   than    id   smaller   ones,   owing   to  the    increase, 1 
difficulties  in  commutation. 

As  regards  the  power  factor,  the  booster  type  of  converter 
has,  as  already  stated,  the  advantage,  a*  its  power  factor  can 
be  varied  at  will  under  all  conditions  of  load  and  voltage,  and 
m  cases  where  wattless  currents  are  required  for  power-factor 
improvement  independent  of  the  voltage  conditions  it  is  the 
only  type  suitable. 

When  no  leading  currents  are  desired,  however,  there 
appears  little  or  no  reason  why  the  reactance  type  should  not 
be  used,  as  the  power  factor  obtainable  on  the  high-tension 
side  is  very  close  to  unity  over  the  whole,  range  of  voltaa 
and  is  slightly  leading  at  the  higher  voltage,  and  it  is  doubt- 
ful whether  better  results  would  he  obtained  with  the  booster 
type,  as  very  close  adjustment  is  necessary  to  keep  the  power 
factor  exactly  at  unity,  and  it  should  he  remembered  that  it 
is  aecessary  to  adjust  the  field  of  the  converter,  as  well  as 
that  of  the  booster,  when  changing  the  voltage  of  the  con- 
V'Tv:'u  "I  order  to  koep  tnp  P°wer  factor  at  unity. 

With  the  reactance  type  of  control,  it  is  only  necessary  to 
operate  the  field  rheostat  in  changing  the  voltage,  and  the 
tact  that  the  power  factor  is  fixed  definitely  for  each  voltage 
is,  therefore,  not  altogether  a  disadvantage,  as  less  skill  is 
required  m  operating  this  type  of  machine.  Another  point 
which  should  be  considered  is  that  if  load  having  a  power 
factor  of  approximately  unity  is  added  to  a  system  having  a 
low  power  factor,  the  conditions  are  of  course  improved  in 
this  respect,  so  that  the  converter  acts  as  a  power-factor  im- 
prover without  actuallv  supplying  leading  current  to  the 
system. 

In   respect  of  commutation,   the    reactance  control    has  the 


advantage,  as  good  commutation  is  more  easily  obtained  with 
this  type.  Satisfactory  commutation  can  be  obtained  with 
the  booster  type  of  machine,  but  much  finer  adjustments  as 
regards  interpoles,  brush-gear,  &c. .  are  necessary  with  this 
type  of  machine  than  with  the  former  type  if  these  results  are 
to  be  obtained. 

[n  many  cases  sacrifice  is  made  in  the  most  vital  feature 
of  the  machine,  i.e.,  the  commutation,  in  order  to  obtain 
the  advantage  of  unity  power  factor,  which  may,  or  may 
not.  be  realised  in  actual  operation. 

The    following   summary  of   the   two   systems  may  be  con- 
sidered as   generally  applicable  :  — 
Reactance  type 
.  Cheaper. 

.  Cannot  he  controlled  at 
will   for  each   voltage 
and  load. 
.  Good  commutation  more 

readily  obtained. 
.  Limited  (  +   71  per  cent, 
may  be  considered  as 
the  limit). 
.  Slightly  higher. 
.  No  difference. 
.  Less  space  required. 


Cost 

Power  factor 


Commutation 


Range  of  voltage  . 


Efficiency  ... 
Starting     ... 
Space 
>faintenance 


Booster  type. 

Can  be  controlled  at 
will  for  any  load 
and  voltage. 


Great  range  can  be 
obtained  (  ±  15  per 
cent,  or  more). 

Xo  difference. 


More  parts  to  keep 
in  order. 

The  simplicity  of  the  reactance  control,  coupled  with  its 
low  cost  and  advantages  in  operation,  are  factors  which  re- 
commend it  very  strongly  wherever  the  range  of  voltages 
required  permits  its  adoption,  even  at  a  sacrifice  in  the  way 
ol   power  factor. 

We  give  below  a  corrected  resume  of  Mr.  A.  M.  Tayiajk's 
remarks,  which  did  not  reach  us  in  time  for  our  report  of  the 

discussion  last   week  :  — 


Fig.  7.— Corves  showing  Ratio  ok  P  R 
Losses  in  thb  Tap  Coils  op  a  Rotary 
Converter  to  those  op  a  Continuous- 
current  Generator  with  a  Similar 
Winding. 


3£      20    Z? 


Fig.  8.—  Curves  showing  Ratio  op 
Average  P  R  Losses  in  Armature 
Winding  of  a  Rotary  Converter  to 
those  op  a  Continuous-current 
Generator  with  a  Similar  Winding. 


This  paper  appears  to  have  for  its  object  the  showing  up  of 
the  advantages  of  the  reactance-controlled  rotary,  when  used 
in  the  ordinary  way;  but  a  question  that  is  exercising  the 
minds  of  many  station  engineers  is  whether  the  rotary  cannot 
be  satisfactorily  used  "  inverted  "  to  a  much  greater  degree 
than   has.  up  to  now,  been  done. 

The  use  of  batteries  in  A.C.  sub-stations  has  enormously 
increased  during  the  past  few  years,  and  there  are  many 
sub -stations,  especially  towards  the  outskirts  of  large  systems, 
where  a  large-  A.C.  load  is  transmitted  through  the  sub-station 
t<.  regions  beyond  and  where,  if  it  were  possible  to  feed  into 
the  A.c.  network  from  the  sub-station  battery,  and  at  the 
same  time  to  boost  up  not  only  the  A.C.  voltage  but  also  its 
poxver  factor,  engineers  would  not  hesitate  to  pay,  perhaps, 
25-30  per  cent,  more  than  they  at  present  pay  for  rotaries. 
in  view  of  the  considerable  saving  in  copper  which  would  be 
effected  in  the  mains,  and  of  the.  in  some  cases,  really  serious 
difficulty  of  being  tied  up.  on  the  one  hand,  to  D.c.  mains, 
feil  from  adjacent  sub-stations  of  higher  pressure,  and,  on 
the  other  hand,  to  its  own  A.C.  mains  which  are  considerably 
below  the   normal. 

The  speaker  endeavoured  to  show,  some,  years  ago,  that  it 
was  financially  a  safe  proposition  to  put  in  batteries  in  the 
more  distant  sub-stations,  even  on  the.  basis  of  unity  power 
factor  in  the  A.C  load;  .much  more  so  would  this  be  the  case 
when  the  power  factor  was  poor. 

lie  believes  that  it  is  possible  to  obtain  a  large  leading 
current  from  the  rotary,  both  when  it  is  delivering  d.c.  cur- 
tent  to  the  sub-station  bus-bars  and  also  when  it  is  running 
"  inverted  "  off  these  bus-bars,  i.e.,  over  the  whole'  24  hours, 
in  fact,  and  this  desirable  result  can,  he  believes,  be  obtained 
in  either  of  two  ways  :  — 

1.  A   rotary   with   a   large   external  reactance   can   be    used 
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on  the  "  charge,"  and  the  rotary  designed  to  give  the  correct 
d.c.  and  a.c.  volts  when  heavily  over-excited  (i.e.,  with  a 
large  leading  current):  the  reactance,  in  this  ea.se,  acting  to 
-n,'  ;,  heavy  positive  boost  from  the  a.c.  mains  to  the  D.c. 
mains.  The  same  rotary,  with  the  reactance  cut  out  by  a 
gwitch,  and  with  the  addition  of  an  a.c.  booster  (or  induction 
regulator)  giving  a  large  counter-boost,  can  again  be  run  at 
s  high  excitation,  and  with  a  large  leadine  current,  this 
time   "  inverted."  and  feeding  into  the  A.C.  mains. 

The  vectorial  conditions  are  shown  in  fig.  A. 

■1.  The  alternative  would  be  to  have  only  the  A.c.  booster 
[i.e.,  without  the  reactance),  and  to  have  the  rotary  and 
transformer  with   as  little  reactance  in    them    as  possible. 

In  this  ease   the  rotary   would  be   run  over-excited  on   the 

charge  "  as  well  as  on  the  "  discharge  "  (i.e.,  when  running 
"inverted"),  and  would  take  a  big  leading  current  in  each 
.  ase  The  booster  would  be  used  to  give  a  counter-boost  on 
the  discharge  onl>  :  or.  it  found  more  desirable,  it  might  give 


by  th.-    Incorporated  Municipal   Electrical  Association      The 
objects  "f  the  Committee  will  be: — 

1.  To  investigate  and  advise  upon  the  problems  underlying 
lb,'  supply  and  use  <>i  electrical   energy  in  agricultural  areas 
for    power,    linhtin^.    heating,   culture,    and    othei 
for  farms,  villages,  ami  rural  industries. 

■1.  Th  collect  ami  collate  information,  and  publish  litera- 
ture bearing  upon   the  above. 

:;,  Tu   co-operate  with    agricultural   ami  othei    associations 

4.  To  investigate  in  co-operation  with  manufacturers  the 
development,  manufacture,  and  adaptation  of  agricultural 
machinery,   and  appliances  for  utilising   electrical  energy. 

5.  To  promote  the  exhibition  of  such  machinery  and  appli- 
ances at  agricultural  shows   and  elsewhere. 

6.  To  oiler  assistance  in  arranging  demonstrations  and 
lectures  in    conjunction   with   fanners'  associations,   clubs,   &c. 

7.  To    promote    anj      legislation    necessary     to    facilitate     the 

application  of  electrical  energy  to  agricultural  areas. 


Figs.  A  and  B. 
Et    =  H.T.  Mains  :  Esa  =  Slip  ring's  ;  d  =■  Counter  boost,  reactance  out  : 
f.,  =  Counter  boost,  rentrtance  in  : 


a  forward-boost  on  the  "charge"  and  a  counter-boosl  on  the 

"discharge." 

The  vectorial  condition-  lor  the  former  case  are  shown  in 
fig.  B 

lb  (Mr.  Taylor)  would  be  much  interested  to  know  whether 
the  sparking  conditions  would  prevent  such  machines  being 
built  at  reasonable  cost.  No  doubt  the  booster  would  have 
to   In     lugger  than   is  usually  supplied:  but   he  believes   engi- 

■  i  would  willingly  face  the  cost  for  the  sake  of  the  im- 
proved   power  factor. 

1 1  i-    of  course,  not  necessary  that  the  required  boost  should 

be  furnished  by  a  rotating  booster.     It  could  equally  be  pro- 

wded    by,    for    instance,    the   new    type    of    static    regulator 

o   at  the  meeting  by  Mr.  Juhlin,   which  also  has  the 

advantage  that  it  could   be  added  to  any  existing  rotary. 


ELECTRICITY     IN     AGRICULTURE. 


I.M.E.A.  Agricultural  Electrical  Development  Committee. 

.At  a  recent  meeting  of  the  Council  of  the  Incorporated  Muni- 
cipal Electrical  Association,  the  President.  Mr.  F.  M.  Long, 
referring  to  the  paper  read  by  Mr.  Kerr  at  the  last  annual 
convention,  suggested  that  the  Council  should  take  the  initia 
five  in  developing  this  subject. 

The  Council,  recognising  the  important  part  that  electricitj 
may  be  made  to  play  in  the  better  cultivation  and  greater 
production  of  the  land,  and  in  the  extension  of  rural  indus- 
tries, have  formed  the  nucleus  of  what  is  ultimately  intended 
to  be  a  committee  representative  of  all  interests  with  the 
object  of  a  thorough  investigation  into  the  technical  and 
commercial  problems  underlying  the  application  of  electrical 
or  such  purposes,  by  forming  a  small  committee  with 
powers  to  add  to  their  numbers,  both  from  the  ranks  of  the 
Association  and  from  other  source.-. 

Tin  Committee  consists  of  Mr.  S.  E.  Britton.  city  elec- 
trical engineer,  Chester,  chairman;  Mr.  P.  M.  Long,  citj 
electrical  engineer,  Norwich  (President,  I.M.E.A.):  Mr.  FT 
Faraday  Proctor,  city  electrical  engineer,  Bristol:  Mr.  J. 
Christie,  engineer  anil  manager,  electric  supply  department. 
Brighton;  Mr.  S.  T.  Allen,  engineer  and  manager,  electric 
supply  department,  Wolverhampton;  and  Mr.  F.  Ay  ton.  engi- 
neer and  manager,   electric  supply   department.  Ipswich. 

Mr.  W.  T.  Kerr,  city  electrical  engineer,  Hereford,  has  also 
been  added  to  the  Committee,  and  two  sub-committees  have 
been  appointed  to  deal  with  publicity  and  technical  matters, 
with  Mr.  Kerr  and  Mr.   Tung  as  chairmen,  respectively. 

The  Committee' will  be  known  as   'The  Committee  on  the 
iment    of    Electricity    in    Agricultural    Areas,"    formed 


=  Reactance. 

When  the  Committee  have  formulated  definite  proposals 
for  consideration  and  discussion,  and  compiled  the  necessary 
data  and  information,  it  is  intended  to  invite  kindred  bodies 
to  ] linate   representatives  to  serve  on  the  Committee. 

All  communications  should  be  addressed  to  the  chairman. 
Mr.   S.   E.  Britton,  city  electrical  engineer,   Chester. 


Sir  Oliver  Lodge  and  Eleetroculture. — According  to  the 
Birmingham  Daily  Gazette,  Sir  Oliver  Lodge,  in  a  recent 
interview7  with  reference  to  the  forthcoming  experiment  in 
eleetroculture  on  some  50  acres  of  cereal  and  other  field  crops 
at  Huntingdon  Court  Farm,  near  Hereford,  said  the  scheme 
outlined  was  apparently  what  was  desired  rather  than  what 
had  been  settled;  at  any  rate,  the  Agricultural  Electric  I  li- 
tharge Co.  had  not,  he  thought,  been  consulted. 

A  large  scale  experiment  on  the  electrification  of  crops,  pro- 
ceeded Sir  Oliver,  might  with  wisdom  have  been  made  by 
the  Government  many  years  ago.  but  they  left  it  to  private 
enterprise.  The  Agricultural  Electric  Discharge  Co.,  of 
Gloucester,  had  gone  into  the  matter  in  detail,  and  carried 
out  the  pioneering  work  without  any  State  recognition  and 
at  a  loss  to  themselves,  but  they  had  thereby  gained  some 
experience.  They  had  supplied  plants  to  the  Board  of  Agri- 
culture, and  two  had  been  working  for  Prof.  Priestley,  oi 
Leeds,  for  a  couple  of  years  before  the  war.  One  had  been 
supplied  to  the  United  States  Agricultural  Research  Depart 
inent.  Another  was  working  in  .lava,  one  in  Norway,  and 
>i\  were  supplied  to  Germany  before  the  war.  A  lew  others 
had  been  erected  in   England  and   Scotland. 

But  all  these  must  be  regarded  as  experimental  installa- 
tions for  the  purpose  of  gaining  experience  as  to  which  kind 
of  discharge  was  most  effective,  and  under  what  climatic 
conditions  electricity  was  of  most  use,  bearing  in  mind  alsi 
that  all  agricultural  experiments  were  necessarily  .-low  be- 
cause until  the  crops  were  reaped  the  results  could  not  be 
scrutinised,   and  that  conditions  of  failure,  just  as  much  as 

conditions  of  success,  had  to  be  examined,  for  both  were 
instructive.  Then,  again,  some  reasons  were  very  wet  and 
some  very  dry.  When  there  was  plenty  of  sunshine  it  Was 
possible  that  electrification  was  not  much  needed,  and  when 
there  was  a  very  wet  season  the  crop-  might  be  in' 
whether  electrified  or  mil 

Eleetroculture  Experiment  al  Souifcporf.— An  interesting 
experiment  in  eleetroculture  is  to  be  made  at  South  port, 
where  Mr.   M.   Ashlej    has  been  granted  permission   by  the 

food   Supplies    Commit to    rent   two  10-rod   plots  al    Crow 

lands  on  which  to  carry  out  a  scheme  of  electrical  cultiva 
tion.  The  land  adjoins  the  electricity  works,  and  arrange 
ments  have  been  made  for  the  supply  of  the  necessary  cur- 
rent. Messrs.  M.  Ashley,  Ltd..  electrical  engineers,  are 
manufacturing  the  plant,  and  undertaking  the  other  ex 
penses,  and  Mr.  Black,  the  borough  electrical  engineer,  i- 
assisting  the  project  as  much  as  possible. 
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CORRESPONDENCE. 

letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  Nb  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Electric  Radiators. 

Referring  to  "  Experiment's  "  article  on  radiators  iu  the 
issue  of  March  2nd,  I  do  not  consider  that  he  is  wholly  cor- 
rect in  his  conclusions.  Writing  simply  as  an  observer,  like 
himself,  I  rather  think  lie  misses  the  chief  point  of  the  elec- 
trical radiator.  This"  heater  is  used -chiefly  as  a  convenience 
heater.  For  regular  heating  (for  obvious  reasons)  it  has  not 
a  huge  field.  In  consequence,  the  public  demand  a  radiator 
which  will  give  a  cheerful  glowing  effect  immediately  it  is 
switched   on. 

An  element  of  the  type  he  suggests  would  take  some  time  to 
build  up.  Further,  there  would  appear  to  be  no  gain  by 
placing  a  spiral  in  a  horizontal  position;  a  larger  area  is  left 
for  the  cold  air  to  play  upon — hot  air  will  rise,  and  there  will 
be  convected  heat  just  the  same.  In  the  case  of  vertical 
spirals,  the  air  passing  the  lower  coils  is  heated,  therefore 
hot  air  passes  over  the  upper  portion. 

It  is  agreed  tli  it  more  radiant  heat  is  required,  but  this  prob- 
ably means  sacrificing  the  outstanding  feature  of  the  electrical 
radiator,  i.e.,  the  production  of  a  real  red  heat  as  soon  as  it 
is  switched  on. 

There  should  lie  no  considerations  in  the  design  of  a  radiator 
to  prevent  the  bars  from  reaching  a  high  temperature,  as  the  ' 
radiant,    heat,    emitted   increases   proportionally    with    the   in- 
crease in  temperature. 

It  is  doubtful  whethei  primarilj  the  failure  of  the  lamp 
radiator  can  lie  attributed  to  ton  much  convected  heat.  I 
should  rather  suggest  it  was  lack  of  thermal  storage.  The 
filament  of  the  lamp  being  in  vacuo,  practically  100  per  cent, 
radiant  heat  is  given  off.  (ilass  is  not  totally  opaque  to  heat 
rays.  It-  is  granted  it  has  a  high  capacity  for  sifting  these 
rays,  but  it  is  to  some  extent  diathermanous,  and  there  is 
the  probability  that  it  is  more  so  as  the  temperature  is 
increased.    Radiant  heat  also  is  emitted  from  the  heated  glass. 

F.   Cope. 

Stanley.   March    19th,   1917. 


Curious   Trouble  with    I. cad  Sheathed   Cables. 

Being  interested  in  the  canst?  of  the  above  trouble,  and 
after  observations  extending  over  many  years  Lading  me  to 
a  somewhat  different  conclusion  to  the  various  causes  set  out 
bj  your  other  correspondents,  I  should  be  glad  to  hear  if 
anybody  has  ever  experienced  a  similar  trouble  to  the  one 
mentioned  by  Mr.  G.  W.  Partridge,  on  cither  buried  or  man- 
hole joint-boxes  of  the  brass  gland  type,  i.e.,  one  in  which  the 
lead  Bheath  has  been  plumbed  on  to  a  brass  gland  which  is 
then  screwed  up  to  the  cast-iron  or  lead  containing  box  sur- 
rounding the  joints;  for,  although  I  do  not  consider  this  an 
ideal  type  of  box,  after  many  years'  experience  with  boxes 
of  this  type,  I  cannot  record  one  of  this  type  having  failed 
in   the   way  in  question. 

The  previous  correspondents  all  appear  to  me  to  be  oJ 
the  opinion  that  the  trouble  is  one  peculiar  to  joints  on  cables 
"  drawn-in,"  hut  this  is  not  so,  for  I  have  had  trouble  on 
.ahles  laid    "direct"    anil   laid    "solid"    in    w leu   troughs. 

Whilst   1  do  not   suggest  that  it   is  from  the'  sat :ause,  it 

might  interest  some  to  know  that  1  have  had  experience  of 
two  drums  of  cable  (three-core  b.h.t.,  paper  insulated,  l.s., 
s.w.a.)  in  which  a  \ei\  similar  trouble  extending  complete^ 
around  the  cable,  in  both  cases  within  a  couple  of  yards  of 
the  running  end,  was  apparent  before  the  cable  end  was 
released   for   pulling  in  from  the  drum. 

A.  U.  Chavtor. 

Dewsburv,  Marc*    VMh.  1917. 


The  "  Bauer  "  Qualimeter. 

Our  attention  has  been  drawn  to  a  note,  on  March  '2nd. 
to  the  effect  that  Messrs.  K.  R.  Butt  a-  Co.  have  applied'  for 
and  obtained  a  licence  to  use  the  German  patent  No.  25,101 
of  1912,  the  instrument  being  known  as  the   "Bauer"  Quali- 

lneter. 

In  this  notice  it  i-  stated  that  Messrs.  Buti  A  Co.  have  had 
difficulty  'in  getting  these  instruments  from  our  firm,  who 
had  previously  obtained  a  licence  to  manufacture  them,  and 
that  they  therefore  concluded  that  we  were  not  in  a  position 
to  manufacture. 

We  beg   to  state  thai   wi    are  making   these  instruments  in 
considerable    numbers,    and    that    Messrs.    Butt   it    Co.    have 
from  first  to  last  only  placed  one  order  with  us.  which  order 
ago  been  fulfilled. 

\Yc  do  not  know  why  the  Controller  of  Patents  did 
for  our  evidence  en  the  matter  before  taking  further  action, 
luit  as  a  statement  such  as  that  inserted  in  your  paper  is  apt 
to   do    us   harm   as   leading   makers   of  X-ray    apparatus,    wq 
should  be  very   glad  if   you  would  insert   this  contradiction. 
Newton   &  Wright.    Ltd. 

London.   W..    March    \i)tl,.  1917. 


NEW     PATENTS     APPLIED     FOR,      1917. 

(NOT     YET     PUBLISHED). 

npiled    expressly    for   this   journal    by    Mtv.tv     w  .   ., 

Electrical     Patent    Agents,     285,    High     Uolborn,     I 
Livi  rpoct    and    Uradford. 


3,208      'Dynamo."    T.    Cooper.     March  Slh. 
agr..     3,236.     "Electric     controllers,     Sic."      J.    A 


S.      G        F.LI.1SO 
purpos.  5."       '         W        .run.  I 


March    5th. 

&      MOTOK      C 


"      c.  • 


3,253.    "  Electric  heating    elements."     I.,  G,    Cauntes 
3,258.     "Miners',  tie.,    electric   safetj     lamps."     O.    Oi  r 
3,274.    "Dynamo-electric   machinery."      Lancashiri    !r\ 

and  G.   E.    Mason.     March   6th. 

3,285.    "Electrochemical    process    for   treatment    ol   mcta 
Griffith.      March  6th. 

3.290.     "Electric     controlling     of     locks     ol     lockers,     .\ 
March  6th. 

3,295.    "Systems  of   control    foi    electric    motors."     "kinst.   Thomson  tl  ri 
ton  Co.   (General    Electric  Co..    L'. S.A.I.      March   6th 

3,318     "Control    and    regulation   of    electric    furnaces."      Bf  B 

CO     &    A.    GRAY.      March    6th. 

3,3«  "Sparkplug   intensifiers."     0    G     Singer       March  7th. 

3,360.  "  Telegraphic    relays."      J.    A.    Fleming.      March    7tl 

3,368.  "  Electrical  marine  depth  indicator."     E.  A.  S.  Swinson.     March  71 

3,394.  "Regulating   or    controlling     sysl    ins    for    clectri. 

lnd   Ordnance  Accessories  Co.  &    I     1  ls       March  "th. 

3.400.  "  Electric     lighting    systems    for.    motor    road    vehicles."      F.    D      J 
tctON.  March   7th. 

3.401.  "Electric    lamp  for   miners,   Xx."      F.    I).   M.   Gordon       Marcl     7tl 
3.422.  "  Welding  or   sintering    tungsten    ingots,  &c."     M      1     IftsULL.      Man 

Kth. 


M. 


3.425.  "Electrical   contacts."     M.    J.    N-.cn..     March   Btl 

3.426.  "Electric    furnaces."      M     J.    [NSULL.      Man 

i. 437  "Systems    of    electric    motor    control."      British     Eh.  as. 

Co       ',  leral     Electric    Co.,     U.S.A.).       March    Slh. 

a, 4ii4  "  Magneto-electric    machines    tor    :n.niii..n    in    internal-combustion  c 

M.   S.  Conner.      March    9th. 

3,476.  "  Regulating  voltage  ol   alternating  cu 


curt  ent  systei  h       I 

Iding    or    soldering."      1..    Twredau    &    'e 
Iding  or  soldering  of  metals."     Quasi-Ar     Co    &   W,    I 


March   3th 

3.485.  "  Elei  tri 
.  Man  h  9th 

3.486.  "  Electri 
Coi  i       March  9th 

3,494.    "Electric  furnaces."     British  Thomson-Houston   I 
trie    Co.,    U.S.A.).      March    9th. 

(.524      "Electric   hearing  elements."      I..    G.  Cauntee 

3.531.     "Machine   switching    telephone    system."      F.    R.    McBsRTY,    I        reel 
kowsky    ,\    Western    Electric    Co.     March    10th. 

3,534      "Trolley  pole  head  (or  tramcars,  &c."    J.  ri;vrr.     March   10th 

3,549.    "Disconnecting  boxes    lei    el  'Hie   cables."      >v     r     Henley's    Tel 
graph   Works  Co.  &   E.   Moor.     March  10th. 

3,551.     "Apparatus    for   dii   cl    conversion   ol    energj    ol    motion   of    w..:.=  r  , 
other  dielectric    int..  el.ctric  energy,   an. I  conversely      ...    conversii 
energy    into  the    motion  of  mass."     A.    VoUNG.      March    10th. 

1,558      "  Apparatus    ("i  utilisation    of   ele. 

pulses."     Selective  si,-,n\l  Co    X   W,  j.  Lyons.     Marcl    10 


PUBLISHED     SPECIFICATIONS. 


1915. 

13.888.     Dynamo-electric    Machines.      F     A     Hcys    (Neu 
Septembci   :10th. 
it. :.oii.     Radio-telegraphy.       1.    Bethenod    &    E     Girari 

(Octi r    15th,    1914.) 

17  015      1  oadinc   Coils   i  '  R    Si 

I       i       Hay  &    H.   W.   Sullivan.   .  I  >■ .    mb.  i    16 

1916. 

Th.     numbers    in    parentheses   arc    those  under  which    e 

I..,:    prime,!    an,]     il.ride.d.    and    all    subsecjuen|     ] :eding£    wi 

2.346.  Electric  Air    Purifvinc    or   Conditi  inh 
February    tilth,  1916.     (104,019.) 

2.347.  Oil-cooled    Electric    Transformers.     A     i  Febri  la 
loi.,      ,1(14.1120  1 

2.547.     Dynamo-electric    M\.him..\       i  i  e 

II.    B.    Whitmore.     February  21st.    1916        104,027  I 

a.aaii.     Incandescent    Electrii     Lamps.      I.     I.    Cornell!.     .\    .      i:      Gm 
6th,   1916.     (104,039.) 

:'..7't7      Mount    for    Magnet.      Distri 3       I       I       i  Imson        M.a- 

14th,    1916.     (104,046 

!   Is,,       e    ,,    |         s,,   .  .[    ,.,.         i      l'.    .  I'Donn.  U    S    5     I       I  II  '     Jl- 

L916.      (104,052.) 

5.343.     Electric     Lampholders.      A.     P.     Rutherford.      April      12 
(104,070  i 

5  807      Distance-operated    Mechanisms    vnd   Signals    connected    i. 

s,     ■    ,    s,,  ,,,,,..       i,     i       \ngold,    w      Idell,    A.   II.   D.kes,  H.    V 

and    C.    Oliver.      April   20th.     .110077. 

;  98C       Vpparati  '  in  ;    Colour    Effects     i        I 

a    THE  like.     W.    E.   Grant.     April  26th,    1916.       \ 
1104,081  | 

6  008        LIGHTING    1  ' 

.    1916.      (104,082.) 

3,959      i    Bonding     Ji  nction     Boxes 

sheathed    Wires   and    the    like.      .,     s      i:  . 

[un.    26th,    mio.      (104,106.) 
9079     Sparking    Plcgs    foi;    Internu-.  ,,-,v  a  so,.-,    I   ...m..-       )■     "e    . 

[un.    28th,  J gnate  application,  11,099/16.)     ilii4,ln7 

1609      Electric    Incandescent     Lamps,      vnd    Method     or    am-       ■ 

■..    nir    sure.     Deutsche    Gasgluhlicht    Aki     Ges     lA.  Sept. 

27th.    1915.      (101,622.) 

1406s      Method   and    Apparatus    Applicable    in    Rep  wring   Electi 
Pransmissicn    M>sts   for  Overhe\d    Conductors.      I.   A.    Hus  i 
4th,    1916.     (104,131.) 

14,276     Contacts  of  Electric  Circuit  Interrupters.     British 
Electric   &    Manufacturing    Co.      October   9th,    1915       [HH  796 
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COAL     WINDING     PROBLEMS. 

In  his  presidential  address  to  .the  South  Wales  Insti- 
tute of  Engineers,  Mr.  Hugh  Bramwell  took  as  his 
subject  "  The  Raising  of  Coal  from  Vertical 
Shafts/'  tracing  the  various  historical  phases  of  the 
subject  from  as  far  back  as  1750-65,  when  the  hand- 
winch  gave  way  to  the  horse-gin,  and  hourly  outputs 
of  10  to  20  tons  of  coal  were  raised,  up  to  the  present 
time,  when  the  electrical  winder  is  rapidly  estab- 
lishing itself  in  favour.  .With  the  introduction  of 
steam  winding,  speeds  and  outputs  greatly  increased, 
and  in  1894  four  and  six-ton  loads  were  lifted  at 
average  speeds  of  35  ft.  per  second,  giving  outputs 
of  350  tons  an  hour;  at  the  present  time,  however, 
a  reversion  has  taken  place  in  South  Wales  to  slow- 
speed  winding  with  a  materially  heavier  load  than 
has  hitherto  been  adopted. 

Up  to  1870  the  ropes  were  usually  balanced  in 
deep  mines  by  means  of  balance-chains  working  on 
the  drum-shaft  and  dropping  into  shallow  staple 
pits.  About*  1874  the  balance-chain  method  gave 
place  to  tail-rope  balancing  or  to  the  conical  drum. 
About  1905  the  cylindro-conical  drum  was  intro- 
duced, in  which  the  acceleration  of  the  masses 
is  supposed  to  be  completed  and  full  speed 
attained  with  the  two  ropes  on  the  maximum  and 
minimum  diameters  respectively. 

In  1914  the  author  introduced  the  subject  of  re- 
coiling the  rope  on  itself  in  layers,  to  the  Institute, 
this  being  a  means  of  keeping  the  diameter  and 
width  of  drum  within  practical  limits,  where  con- 
siderable rope-carrying  capacity  is  required.  The 
author  gives  an  appendix  containing  a  comparison 
between  five  more  or  less  representative  types  of 
winding  plants,  which  disclose  the  struggle  between 
load  and  speed. 

The  Wearmouth  "  B  "  Pit  engine  of  1868  repre- 
sented a  reversion  to  slow  speed  with  a  heavier 
load  (max.  and  av.  speeds,  20  and  18  ft.  per  sec; 
coal  weight,  8,960  lb.);  the  Silkstone  No.  2  (1872), 
Hickleton  (1894),  and  Penrhiwceiber  (1906)  show 
that  the  load  is  maintained,  but  speed  increased  (the 
three  examples  give  max.  and  av.  speeds  of  45  and 
36,  50  and  36!.  59  and  38!  ft.  per  sec.  respectively, 
with  coal  loads  of  8,960,  9,856,  and  10,080  lb.  res- 
pectively). These  are  followed  by  the  Cwm  (Llantwit 
Fardre)  electrical  winder  of  1914,  again  showing  a 
reversion  to  slow  speed  and  heavy  load;  in  this  case 
the  max.  and  av.  speeds  are  28  and  21  ft.  per  sec, 
and  the  coal  load  is  26,880  lb.  The  Penrhiwceiber  and 
Cwm  winders  each  have  a  capacity  of  360  tons  per 
hour  in  full  work. 

The  author  says  "  the  inference  is  that  speed  is 
controlled  by  wear  and  tear  of  the  plant  and,  pos- 
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sibly,  by  safety:  whilst  the  load  is  chiefly  controlled 
by  the  improvements  in  rope  construction.  Inci- 
dentally, it  may  also  be  noted  that  with  slow  speed, 
cages  may  properly  be  very  much  lighter  than  with 
high'  speed,  and  therefore  the  proportion  of  effec- 
tive load  (coal)  is  materially  improved.  In  this  con- 
nection, it  may  also  be  pointed  out  that  the  life  of  a 
rope  is  related  chiefly  to  the  number  of  winds  it 
makes,  and,  provided  it  is  of  reasonably  adequate 
strength  as  compared  with  the  load,  its  life  is  not 
so  much  influenced  by  the  total  weight  raised; 
doubling  the  load  halves  the  number  of  winds,  and 
this,  with  reduced  speed,  must  largely  favour  rope 
conditions." 

The  author  concludes  that  a  heavy  load  pays 
better  than  high  speed,  provided  this  is  not  attained 
at  the  cost  of  an  unreasonably  heavy  initial  outfit, 
and  gives  his  opinion  that  for  depths  of  3.000  ft., 
which  are  being  approached  in  practice,  develop- 
ment may  properly  tend  towards  an  equipment  on 
the  lines  of  a  hotel  or  warehouse  lift.  The  present 
single  rope  to  each  cage  which  both  suspends  and 
actuates  the  load  may  be  replaced  by  a-  suspending 
rope  common  to  both  cages,  and' working  over  a 
pulley  on  the  headgear,  with  subsidiary  operating 
ropes  to  each  cage  from  the  winding  drum.  The 
former  rope  would  thus  suspend  the  load,  and  would 
be  relieved  of  all  acceleration  and :  retardation 
strains.  The  actuating  ropes,  on  the  other  hand, 
would  be  relieved  of  the  suspended  weights,  and 
their  work  would  consist  of  accelerating  and  retard- 
ing the  masses  only. 

An  arrangement  of  this  kind  would  reduce  rope 
sizes  and  weight  of  winding  equipment,  and  render 
stage  winding  still  less  necessary.  The  Koepe  sys- 
tem, employing  a  single  frictional  winding  pulley,  is 
somewhat  similar,  but  the  author's  proposal  differs 
in  the  separation  of  the  suspending  and  actuating 
ropes;  the  Koepe  arrangement  has  not  been  adopted 
to  any  extent  here,  its  drawback  being  that  there 
is  no  spare  rope  available  for  cutting  and  recapping 
— the  cap  end  of  the  rope  being  the  part  where 
trouble  is  expected — and  the  author  hints  that  his 
proposed  arrangement  shares  this  disability.  Appa- 
rently the  life  of  a  winding  rope  averages  about  3^ 
years,  and  recapping  is  necessary  at  intervals  of  not 
more  than  six  months,  to  comply  with  Government 
regulations. 

Mr.  Bramwell's  address  contains  matters  of  con- 
siderable interest  to  electrical  men,  first  because  his 
proposal  would  mean  a  radical  departure  from  the 
strongly  entrenched  practice  of  the  past,  which  has 
proved  such  an  obstacle  to  the  introduction  of  elec- 
trical winding,  and.  secondly,  because  it  directly 
favours  the  adoption  of  the  latter  method.  Obvi- 
ously, the  separation  of  the  static  and  acceleration 
loads  would,  as  the  author  states,  lead  to  a  reduc- 
tion in  weight  of  winding  equipment,  and,  other 
things  being  equal,  a  reduction  in  winding  speed 
also  favours  the  same  result,  and  this,  in  view  of  the 
heavier  pit-head  structure  which  would  no  doubt  be 
called  for  with  heavier  loads,  points  strongly  to- 
wards the  adoption  of  the  pit-head  position  for  the 
winding  or  hoisting  gear  as  the  correct  one.  Elec- 
trically-operated winding  gear,  or  that  portion  of 
it  required  for  operating  the  winding  drum  or 
pulley,  as  the  case  may  be,  is  eminently  suited  to 
such  a  position,  whereas  steam  windin.se  gear  must 
of  necessity  occupy  valuable  space  and  buildings  on 
the  ground.  Several  well-known  Continental  elec- 
trical winding  installations  utilise  the  top  of  the  pit 


head  structure,  generally,  we  believe,  with  the 
Koepe  winding-  pulley,  but  in  one  instance  with  wind- 
ing drums;  in  any  case,  with  Mr.  Bramwell's  pro- 
posed arrangement,  it  would  appear  that  the  weight 
of  winding  equipment  as  a  factor  in  the  construc- 
tional arrangement  would  be  so  far  reduced  as  to- 
make  the  pit-head  position,  with  electrical  winding- 
gear,  a  proposition  worthy  of  close  consideration. 
The  disadvantages  incidental  to  the  question  of 
recapping  should  not  be  taken  too  seriously;  there- 
are  possible  ways  and  means  of  taking  up  the  stretch 
in  a  rope  and  providing  a  sufficient  margin  for  re- 
capping— not,  of  course,  without  introducing  some- 
departure  from  simplicity.  The  simplest  arrange- 
ment of  all  would  appear  to  be  an  endless  rope. 
passing  through  the  cages,  if  that  were  feasible, 
with  a  guide  pulley,  adjustable  for  slack  rope  in  a 
sump  at  the  pit  bottom;  the  cages  could  then  be 
clamped  to  the  ropes,  and  their  position  adjusted 
at  intervals  to  distribute  the  wear  evenly  over  the 
ropes.  As  an  alternative,  the  excess  rope  due  to 
stretching,  or  that  required  for  recapping-,  might 
be  stored  on  a  small  drum  at  the  top  of  the  cage, 
which  would  provide  the  necessary  adjustment  in 
length.  We  feel  assured  that  the  problem  will  pro- 
vide no  insuperable  difficulty  to  the  mining  engi- 
neer— in  any  case,  such  difficulty  will  be  trivial  com- 
pared with  those  over  which  the  electrical  engineer 
has  triumphed  in  bringing  the  electrical  winder  to 
its  present  position  as  a  practical  machine. 


The  Ministry  of  Munitions 
Women  in  the  (Labour  Supply  Department)  is 
Engineering  holding  an  exhibition  this  week  at 
Industries.  the  Royal  Colonial  Institute,  in 
Northumberland  Avenue.  W.C., 
which  has  doubtless  been  visited 
by  many  gentlemen  responsible  for  the  employment 
of  labour  in  engineering  industry.  Those  who  have 
not  had  an  opportunity  of  attending  in  response  to 
specially  issued  invitations,  since  the  opening  of  the 
Exhibition  by  Mr.  F.  Kellaway,  M.P.,  on  Monday 
afternoon  last,  would  do  well  to  make  a  point  of 
doing  so  before  the  closing  hour  to-morrow  (Satur- 
day 1  afternoon,  for  the  photographs  and  materials 
brought  together  form  a  unique,  instructive,  and 
most  timely  collection,  demonstrating  the  thousand 
and  one  various  types  of  work  upon  which  women 
are  being  employed  in  engineering  and  other  indus- 
tries on  munitions  of  war.  The  manner  in  which 
women  have  come  to  the  assistance  of  the  Empire 
in  taking  the  places  of  men  of  fighting  age  and  fit- 
ness, and  in  facilitating  the  most  necessary  work  of 
dilution,  must  fill  us  all  with  admiration,  but  it  is 
of  the  greatest  possible  importance  that  the  move- 
ment, with  its  magnificent  record,  should  not  stop 
where  it  is.  There  is  need  for  the  employment  of 
female  labour  to  be  carried  much  farther  than  it  has 
yet  gone,  for  the  number  of  fighting  men  must  be 
increased  continuously  until  the  enemy  has  been 
utterly  defeated,  yet  the  output  of  munitions  for 
their  use  must  be  maintained  at  all  cost-.  (  M 
course,  it  is  no  new  thing  for  women  to  be  engaged 
in  lamp-making,  armature  winding,  accessories 
manufacture,  and  so  on.  but  at  this  exhibition  there 
is  brought  together  a  collection  of  articles  of  many 
other  kinds  upon  which  they  have  brought  their  now 
proved  adaptability  and  deft  fingers  to  bear.  Spark- 
ing plug  parts,  complete  magnetos,  lamp-holders, 
armature  parts,  lighting  switchboards  for  mecha- 
nical transport  work  and  scientific  instruments,  are 
among  the  purely  electrical  examples  upon  which 
women  have  worked  either  at  drilling  or  milling, 
winding,   engraving,  assembling,  and  so  forth.'    But 
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the  collection  of  photographs  carries  us  into  classes 
o!  labour  where  before  the  war  female  labour,  if 
not  unknown  in  this  country,  was  almost  a  curio- 
sity. Thev -depict  women  engaged  in  a  host  of 
operations  involved  in  general  engineering,  ship- 
building, and  marine  engineering,  tool-room  and 
precision  work,  small  arms  work,  the  manufacture 
of  parts  of  internal-combustion  engines;  they  show 
them  engaged  on  wiring  and  rolling  mills,  operating 
rail  kinds  of  lathes  and  similar  machinery,  building 
small  commutators,  operating  presses  for  armature 
■work  assembling  ironclad  switchgear.  erecting 
switchboards,  driving  40-ton  cranes,  in  charge  of 
motors  on  industrial  installations,  driving  electric 
trucks,  electrically  welding  electric  contact  mines, 
operating  a  500-Kw.  switchboard,  and  attending  a 
300-KW.  direct-coupled  engine  set  and  a  i,ooo-h.p. 
>teani  engine.  These  are  a  few  of  the  pictures  now 
011  exhibition :  our  reference  is  not  by  any  means 
exhaustive,  but  we  think  it  may  be  taken  as  indi- 
cating the  very  wide  field  of  service  in  which  female 
'labour,  after  suitable  training,  has  proved  to  be  not 
only  applicable,  but  very  successful.  The  progress 
which  these  examples  and  photographs  represent 
Las  been  remarkable  considering  all  the  prejudices 
which  have  naturally  been  encountered  by  those  who 
have  striven  to  bring  about,  if  not  a  revolution  in 
industrial  life,  a  remarkable  extension  of  the  use  of 
a  class  of  labour  which  was  not  rightly  valued,  prob- 
ably because  there  was  not  the  same  need,  in  normal 
times.  Prejudices  from  Labour;  prejudices  from 
Employers  and  their  management  and  staff;  pre- 
judices from  women  themselves;  all  called  for  tact, 
enthusiasm,  and  determination  if  this,  the  only 
means  of  enabling  us  to  carry  the  war  through  to 
an  unquestioned  victory,  was  to  be  availed  of.  Of 
course,  those  prejudices  have  not  yet  been  entirely 
removed  from  any  of  the  three  classes,  although 
they  are  disappearing  more  and  more  as  our  leaders, 
political,  labour,  industrial,  and  social  make  abso- 
lutely definite  the  necessities  of  the  situation  and 
the  inevitability  of  women  taking  a  new  place  in  the 
world  imtil  the  present  emergency  has  passed  right 
away.  Fear  and  suspicion  on  the  part  of  male 
workers  as  to  the  position  of  certain  classes  of 
trades  after  the  war,  consequent  upon  the  change. 
still  lurk  beneath  an  apparently  calm  surface:  un- 
willingness and  want  of  conviction  as  to  the  suit- 
ability of  women  for  certain  classes  of  work  still 
mark  the  attitude  of  some  employers;  and  manv 
women  continue  to  show  a  predilection  for  classes 
of  service  which  normal  times  have  proved  to  be 
their  natural  avocations.  But  we  are  governed  to- 
day by  the  dictates  of  absolute  necessity,  and  for 
the  time  being  all  will  do  well  to  pack  up  their  pre- 
judices, as  the  soldiers  do  their  troubles,  and  find 
a  way  for  doing  their  bit  to  further,  in  the  interests 
of  the  great  cause  of  Civilisation,  the  employment 
of  women  in  the  engineering  factories  of  the  United 
Kingdom.  If  the  call  of  the  War  Office  is  for  men 
of  fighting  age  and  fitness,  that  of  the  Ministry  of 
Munitions  is  for  women,  more  women,  and  still 
more  women  for  our  factories  in  order  that  those 
fighting  men  may  do  their  part  with  a  minimum  loss 
of  life,  and  by  hastening  the  end  save  millions  of 
treasure  also.  Our  after-the-war  problems  may 
seem  to  be  increased  with  each  successive  step  for- 
ward in  disorganisation,  but  who  can  show  suitable 
alternatives  to  present  methods  ?  Further,  mav  it 
not  well  happen  that  instead  of  being  detrimental 
to  the  national  industrial  situation  that  follows  the 
war,  the  availability  of  a  vastly  larger  volume  of 
skilled  and  semi-skilled  female  labour  will  be  an 
asset  of  immense  value  when  we  resume  the  manu- 
facturing operations  of  pre-war  times  on  what  we 
hope  will  be  an  exceptional  scale,  calline  for  the 
co-operation  of  all  the  demobilised  fighting  men, 
and  all  the  new  industrial  women,  in  the  building 
up  of  greater  industries  than  have  ever  been  ours 
in  the  past : 


SOME     NOTES     ON     THE     ELECTRICAL 
DRIVING     OF    WORKSHOPS    AND    FACTORIES. 


By  A.  T.  HULLEX. 


Elei'tkkitv  us  a  source  of  power  is  now  well  known  in 
most  of  the  larger  factories  in  this  country,  and.  generally 
speaking,  the  operatives  in  those  factories  have  every  reason 
to  be  satisfied  with  it.  A  man  brought  up  iii  the  traditions 
of  steam  or  gas  power  is  not  always  willing  to  change  over 
to  electricity  ;  but  having  put  it  to  the  test,  and  overcome 
his  natural  mistrust  of  a  new  thins,  be  will  usually  speak 
highly  of  the  steadiness,  constant  speed,  and  reliability  of 
the  new  driving  power,  and.  more  than  that,  he  would  not 
revert  to  the  older  forms  even  if  he  had  the  opportunity. 

In  the  larger  factories,  the  owners,  too.  have  every 
reason  to  fce  satisfied,  for  on  account  of  the  large  quantities 
of  electricity  consumed,  they  are  usually  able  to  arrange 
terms  which  make  it  not  only  a  reliable,  but  a  very 
economical  form  of  power. 

In  the  smaller  factories  and  workshops,  however,  we  do 
not  always  find  the  same  satisfactory  conditions,  and  the 
price  per  unit  will  not  work  out  to  anything  like  the 
economical  figure  reached  in  the  case  of  the  larger  factory. 

There  may  be  two  reasons  for  this  :  the  first  due  to  the 
method  of  payment,  and  the  second  the  result  of  the  method 
of  installation. 

If  the  supply  is  charged  for  on  the  flat-rate  principle 
we  usually  find  a  considerable  rebate  allowed  on  very  large 
consumptions.  If,  on  the  other  hand,  the  charge  is  based 
on  the  maximum  demand  the  large  factory  scores  again  by 
reason  of  its  diversity  factor.  A  small  workshop  of  about 
half-a-dozen  ftiachines  will  often  get  them  all  on  together, 
which  will  make  the  demand  high  compared  with  the 
number  of  units  consumed,  whereas  in  a  factory  with, 
say,  100  machines  it  is  probable  that  not  more  than  so 
will  represent  the  maximum  load,  so  that  the  relative  num- 
ber of  high-priced  units  is  less,  which  means  a  corres- 
ponding drop  in  the  average  price  per  unit  for  the  whole 
consumption. 

But  the  number  of  consumers  dissatisfied  on  account  of 
the  prices  charged  is  few  compared  with  the  number  whose 
dissatisfaction  is  proved  to  be  due  to  errors  of  installation 
and  power  wasted  in  driving  shafting  and  the  like. 

In  a  large  factory  electric  driving  would  rarely  be 
installed  except  as  advised  by  some  prominent  and  capable 
engineer.  This  authority  would  prepare  a  plan  of  the  shop, 
and  would  arrange  the  whole  thing  on  economical  and 
efficient  lines,  whereas,  in  the  ease  of  a  small  workshop,  an 
expert  authority  would  rarely  be  consulted,  the  work,  more 
often  than  not.  being  entrusted  to  inexperienced  local  con- 
tractors who  have  been  used  to  wiring  anything  up  to  20 
points  for  lighting,  but.  beyond  occasionally  cleaning  a 
motor  or  fixing  new  brushes,  have  had  little  to  do  with 
them  or  their  uses.     The  result  is  inefficiency  and  expense. 

Here  is  a  case  in  point.  It  is  a  small  printing  works 
boasting,  in  all,  17  machines.  The  majority  of  tins. 
machines  are  small,  the  largest  of  them  taking  less  than 
1  h.p.  to  drive  it.  The  average  load,  measured  by  the  elec- 
trical input  into  the  motors,  of  which  there  are  two.  is 
10*7  H.r.  (independent  of  the  motor  losses),  and  of  this 
quantity  only  3"7  h.p.  is  useful  work,  the  remaining  7  h.p. 
being  absorbed  in  driving  the  shafting. 

Either  or  both  motors  may  be  used.  but.  whichever 
method  is  chosen,  the  whole  of  the  shafting  is  running 
continuously,  and  5*2  units  per  hour  are  registered  on  the 
meter.  When  both  motors  are  used,  the  first  one  drives 
seven  machines,  and.  in  addition  to  its  main  shaft,  requires 
two  countershafts.  The  second  motor  uses  six  countershafts 
in  addition  to  its  main  shaft  to  drive  the  remaining 
10  machines. 

Can  it  be  wondered  at,  that  the  proprietor  of  this  estab- 
lishment is  not  satisfied  with  the  cost  of  his  electric  power  ': 
Yet  he  will  not  seek  expert  advice  in  order  to  improve  the 
conditions,  and  so  he  rubs  along,  grumbling  all  the  while. 
but  paying  all  the  Bame. 

The  case  of  this  printer  is  by  no  means  an  isolated  one, 
and  few  realise    the  enormous   amount  wasted   in   the  trans- 
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mission  of  power  by  mechanical  methods — such  as  shafting, 
belts,  or  ropes.  When  installing  electrical  driving  many 
simply  replace  their  -team  or  gas  engine  by  a  large  motor, 
still  retaining  all  the  power-wasting  Kelts  and  shafting. 
This  is  obviously  wrong,  ami  the  power  is  likely  to  cost  as 
much,  or  more,  than  previously.  The  correct  method  is  to 
subdivide  the  works  as  much  as  possible  into  sections  (it  is 
rarely  possible  or  advisable  to  fix  a  separate  motor  on  each 
machine,  although  this  is  the  theoretical  limit),  and  to  pro- 
vide a  sepai-ate  motor  for  each  batch  of  machines.  This 
will  save  much  counterehafting,  and  will,  moreover,  allow 
of  certain  machines  being  used  without  the  necessity  of 
running  the  whole  of  the  shafting. 

Where  a  considerable  amount  of  shafting  is  really 
necessary,  care  should  be  taken  to  reduce  the  friction  to  a 
minimum.  For  this  reason,  ball  bearings  should  invariably 
be  used.  Their  first  cost  i-  comparatively  high,  but  that  this 
expense  will  soon  be  repaid  by  the  saving  effected  on  the 
electricity  consumed  is  clearly  shown  by  the  fallowing 
figures  : — 

A  certain  consumer  had  a  motor  driving  two  machines, 
and  he  wished  to  add  a  third  ;  but  as  he  was  not  sure  if 
the  motor  would  take  the  extra  load,  he  wrote  to  tin:  Corpo- 
ration for  advice.  A  test  was  made,  when  it  was  discovered 
that  his  shafting,  which  was  20  ft.  long,  supported  by 
three  bearings,  took  2  kw.  to  drive  it.  He  was  advised  to 
substitute  ball  bearings,  which  he  did.  at  a  cost  of  about 
£10.  A  second  test  was  then  made,  and  it  was  found  that 
his  shafting  losses  had  been  reduced  to  i  kw.  His  running 
hours  were  about  30  per  week,  so  that,  in  the  first  instance, 
3,120  units  per  year  were  consumed  in  driving  the 
shafting,  which  at  Id.  per  unit  cost  £13.  Now  these  lose  - 
have  been  reduced  to  h  KW.  the  cost  per  annum  is  *;:'.  ■">-.. 
so  that  in  one  year  a  clear  saving  of  £9  15s.  has  been 
effected,  which  is  practically  the  first  cost  of  the  ball 
1  icarings. 

As  much  power  as  is  lot  in  friction  in  the  shafting  is 
often  lost  in  the  belting  used.  A  man  who  substitutes  a 
motor  running  at  1,500  B.P.M.  for  a  gas  or  steam  engine 
running  at  about  200  r.p.m.  will  frequently  use  the  same 
heavy  belt  to  save  the  cost  of  a  new  one.  This  is  a  great 
mistake,  for  at  the  higher  speed  a  much  lighter  belt  will 
suffice,  and  its  cost  will  soon  be  saved  in  electric  power. 

As  an  example  of  power  lost  in  a  rope  drive,  the  following 
would  be  hard  to  beat.  In  the  engineer's  office  of  one  i  if 
our  municipal  generating  stations,  in  a  district  where 
pottery  is  among  the  staple  industries,  there  hangs  a  photo- 
graph of  a  1-h.p.  motor.  This  photograph  is  a  source  of 
just  pride,  and  the  engineer  is  ever  ready  to  tell  the  story  of 
:ts'  distinction. 

The  machinery  in  the  pottery  where  this  motor  is  now 
installed  was  originally  steam-driven.  Van  it  was  one  day 
decided  to  consider  electric  driving,  whereupon  the  electrical 
a  aeer  was  approached,  and  asked  to  give  advice  on  the 
subject.  Having  examined  the  machines  to  be  driven,  he 
decided  that  a  2-h.p.  motor  would  provide  ample  power. 
and  was  subsequently  asked  to  install  it.  This  he  did.  only 
to  find  that  it  would  not  move  under  load.  A  5-h.p.  mob  ir 
was  substituted,  but  was  little  better  ;  even  a  7^-h.p.  gave 
results  far  from  satisfactory,  and  eventually  a  1  2-h.p.  motor 
was  installed.  The  engineer,  however,  was  not  satisfied  : 
he  considered  his  reputation  at  stake  when  it  was  found 
necessary  to  install  12  h.p.  to  do  work  which,  he  said,  could 
be  done  with  2  h.p.  He  knew  there  was  a  srreat  loss  and 
wastage  of  power  somew  here,  and  asked  to  be  given  a  free 
hand,  in  order  to  reduce  this  loss.  This  he  succeeded  in 
doing,  and  to-day  the  whole  of  that  machinery  is  driven  by 
this  1-h.p.  motor. 

The  steam  engine  was  reckoned  as  6  h.p.,  and  the 
driving  of  the  various  shafting  and  machines  had  been 
carried  out  by  means  of  a  very  long  rope,  which  ran  practi- 
cally all  round  the  pottery.  It  is  probable  fchat  only  about 
10  per  cent,  of  the  power  used  was  usefully  employed,  the 
rest  being  absorbed  in  the  absurd  rope  drive. 

Much  of  the  loss  and  wastage  of  electric  power  indicated 
above,  arises  out  of  the  short-sighted  policy  of  many  factory 
owners  and  their  contractors,  and  it  is  particularly  to  con- 
tractors that  these  words  are  addressed. 

In  a  very  large  number  of  cases,  the  change  to  electric 
driving   is   a   gradual    process.       Comparatively   few    will 


suddenly  change  their  whole   factory  to  electric   driving, 

since  few  are  ready  to  be  guided  by  the  experience  of  othe  b. 
It  sometimes  happens,  however,  that  perhaps  the  insurance 
company  have  condemned  a  boiler,  when  the  complete  con- 
version usually  takes  place.  More  frequently,  though,  it  is 
decided  to  install,  say.  a  5-H.P.  motor,  so  that  a  personal 
trial  and  investigation  can  be  made.  In  such  a  case,  this 
motor  will  probably  drive  an  individual  machine,  when  all 
the  advantages  of  electric  driving  will  be  derived.  Exten- 
di, ins  will  follow,  and  it  is  then  that  the  contractor  must 
lie  very  careful,  for  he  will  not  be  able  to  give  an  individual 
drive  to  each  machine,  and  unless  he  adepts  practical 
measures  to  keep  down  the  driving  losses,  the  final  result- 
will  be  much  less  satisfactory  titan  those  given  by  the  trial 
motor. 

If  he  is  wise,  the  contractor  uses  whatever  influence 
lias,  professional  or  personal,  to  persuade  the  proprietor  t< 
it  the  whole  factory  at  once.  It  is  a  good  plan  i 
keep  in  close  touch  with  other  power  users  in  the  district. 
who  are  usually  willing  to  allow  new  electrical  clients  to 
inspect  their  workshops  and  arrangements  :  but  if,  after 
such  inspections,  the  doubting  one  still  desires  to  make  a 
personal  trial,  then  the  certainty  of  future  extensions,  and 
the  absolute  necessity  of  allowing  liberally  for  them,  should 
be  impressed  on  him.  It  will  cost  more  in  the  first  place, 
but  it  will  mean  a  considerable  saving  later. 

Before  installing  any  one  motor,  a  complete  plan  of  the 
works,  embracing  all  the  possibilities  of  electric  driving. 
should  be  made,  and  a  central  position  chosen  from  which 
the  supply  of  power  will  radiate.  Here  install  a  substantial 
distribution  board  with  plenty  of  room  for  new  circuits,  and 
then  run  some  heavy  leads  to  the  supply  service.  When  the 
extension  comes  along,  you  are  ready  for  it.  and  instead  of 
having  to  run  all  round  the  shop  to  the  point  of  supply,  you 
simply  run  a  pair  of  leads  from  the  specially  situated  distri- 
bution board  to  wherever  they  are  wanted.  The  scheme 
mvL'r  becomes  patched,  and  the  hopeless  tangle  of  wires 
we  so  often  see  round  the  meter  and  cut-outs,  is  avoided. 

Further,  the  foundation  is  laid  for  the  individual  driving 
of  the  various  sections  of  the  works,  which  is  so  essential  if 
the  final  results  are  to  be  up  to  the  standard  fixed  by  the 
original  trial  motor.  There  is  no  risk  of  changing  over  to 
one  large  motor  and  then  finding  that  the  power  wasted  in 
the  shafting  and  belting  brings  the  cost  up  to,  and  perhaps 
even  more  than,  that  of  the  older  method  of  driving. 

A  word  now  as  to  the  wiring.  Do  not  spoil  an  otherwise 
good  job  by  cheap,  and  therefore  poor,  wiring.  If  the  price 
is  not  reasonable,  it  is  better  for  neither  the  factory  owner 
nor  the  wiring  contractor  to  accept  the  work.  Good  work 
can  always  demand  a  fair  price,  and  those  who  undertake 
cheap  work,   immediately  brand  themselves  d-rate 

contractors. 

Electric   motors,  as  a  rule,  require  but  little  attention. 
and  for  this  reason  they  very  often  get  none  whatever  until 
thing  goes  wrong;    but  although   many  motors  have 
been   known  to  work  for  10,  or   even   15,  years  witl 
attention,  it  is  advisable  to  examine  them  occasionally. 

It  i-  a  good  practice  to  put  in  circuit  an  ammeter,  which 
will  give  an  excellent  indication  of  the  load  or  the  condition 
of  the  motor  and  equipment.  The  mechanic  or  electrician 
responsible  for  the  motor  gets  to  know  about  how  many 
amperes  should  be  registered,  and  if  he  rinds  the  current 
going  up  he  knows  that  something  needs  attention,  and  thus 
faults  are  checked  and  quickly  rectified. 

Consumers  will  find  the  officials  of  the  supply  authorities 
always  willing,  out  of  their  varied  experiences,  to  advise  on 
particular  matters  connected  with  individual  workshops  : 
for  although,  as  in  this  article,  general  broad  principles  can 
be  laid  down,  yet  each  separate  case  calls  for  special  arrange- 
ment and  consideration,  which  can  only  be  determined  by 
a  thorough  investigation  of  the  nature  of  the  shop  and 
machines  to  be  driven.  This  the  officials,  as  a  rule,  are 
able  and  willing  to  do.  and  they  will  make  many  useful 
suggestions  which  will  materially  assist  in  making  electrical 
power  both  a  practical  and  a  financial  success. 

It  is  quite  certain  that  in  most  districts  electricity  for 
power  purposes  can  easily  compete  on  the  question  of  cosl 
with  either  steam  or  gas,  while  for  practical    utilit 
position  is  unassailable,  provided  always  that  it  is  properly 
in-tailed. 
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EQUIPMENT   OF   KING    GEORGE    DOCK,  HULL. 


A  paper  read  before  a  joint  meeting  of  the  Liverpool 
Engineering  Society  and  the  Manchester  Section  of  the 
Institution  of  Electrical  Engineers  recently,  by  Mr.  L. 
Leighton,  contained  some  interesting  particulars  of  the  elec- 
trical  equipment  of  the  King  George  Dock,  Hull,    which  is 


board,  situated  in  the  main  switch-house  adjacent  to  the  sub- 
station, this  board  being  operated  by  the  Joint  Committee. 
The  lighting  service  is  on  the  three-wire  system,  with  a 
pressure  of  440-460  volts  across  the  outers,  a  balancing  set 
being  provided  in  the  main  sub-station  for  dealing  with  any 
out-of-balance  load. 

The  quays  and  warehouse  roofs  are  equipped  with  quick- 
working  electric  cranes,  the  principal  dimensions  being  shown 
in  figs.  '2  and  3. 


Eig.  1.— Plan  of  King  George  Dock,  Hull,  showing  Position  of  Cranes,  Conveyors,  &c. 


the  most  recently  opened  large  dock  in  the  kingdom ;  the 
following  is  an  abstract  of  his  remarks  :  — 

This  dock  was  opened  in  June,  1914 — an  article,  which 
remained  unfinished,  owing  to  the  outbreak  of  war,  appeared 
in  our  pages  at  the  time — and  was  constructed  entirely 
to  the  designs  of  the  joint  engineers,  Messrs.  T.  M. 
Newell  and  R.  Pawley,  of  the  North-Eastern  and  Hull  and 
Barnsley  Railways  respectively.  The  water  area  of  the  dock, 
which  is  shown  diagrammatically  in  fig.  1,  is  53  acres,  and  it 
is  provided  with  a  complete  system  of  railway  sidings  for 
handling  coal,  timber,  and  general  merchandise;  with  transit 
sheds  on  the  quays,  and  a  grain  silo. 

Electricity  is  adopted  as  the  prime  mover  for  the  various 
appliances  on  the  estate,  the  only  machines  not  directly 
driven  by  this  power  being  the  coal  hoists,  coal  conveyor, 
tipping  gears,  gate  machines,  sluices  and  warping  capstans 
at  the  entrance  lock.  These  machines  are  operated  by 
hydraulic  power,  the  pressure  water  being  supplied  from  elec- 
trically-driven pumps. 

The  author  believes  that  this  is  the  first  large  dock  in  the 
country  to  depend  entirely  upon  electricity  as  a  prime  mover. 


The    speeds   of    working   and   horse-powers   of    the   various 
motors  are  as  follows  : — 
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li 
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Fig.  2.— Electric  Quay  and  Roof  Cranes,  King  George  Dock. 


Three-phase  current  is  supplied  by  the  Hull  electricity 
department  at  6,600  volts  to  a  special  sub-station  on  the  dock 
estate,  built  by  the  Joint  Committee. 

The  equipment  consists  of  500-kw.  motor  converters, 
which  transform  to  440-460  volts,  at  which  pressure  direct 
current  is  supplied,  through  the  Corporation's  lowTtension 
switchboard,  to  the  bus-bars  of  the  Joint  Committee's  switch- 


The  cranes  are  all  of  the  portal  type  with  plated  gantries. 
the  quay  cranes  having  clearance  through  the  portals  for  the 
maximum  railway   load  gauge. 

Patent  gears  are  fitted  to  all  the  cranes,  so  that  the  load 
moves  in  a  horizontal  path  during  luffing  motions,  in  conse- 
quence of  which  there  is  a  considerable  saving  in  power  and 
quicker  luffing   is   permissible. 


342 


THE    ELECTRICAL    REVIEW,     [vol.  so.  No.  2,053,  march  30,  ion 


All  tli.        1  in  oi   mad cul  cast  steel,   with  ihe  ex- 

ception of  the  motor  pinions,  which  are  of  raw  hide  or  com- 
paper.  Each  motion  is  fitted  with  an  electric  brake, 
and  in  the  case  of  the  hoisting  motion  a  foot  brake  is  also 
provided  on  the  barrel  shaft  for  quick  lowering  without  cur- 
rent, in  which  circumstance  the  electric  brake  is  held  off  by 
a   hand  release  arrangement. 

The  motors  are  of  the  totally  enclosed  type,  six-hour  rated, 
and  work  off  the  440-volt  p.c.  circuit,  current  being  conveyed 
to  the  cranes  through  armoured  cable,  from  plug  boxes  con- 
nected to  the  mains,  and  fixed  at  intervals  along  the  quays 
or  shed  roofs. 

The  switchboards  are  totally  enclosed  and  fitted  with  volt- 
meter and  ammeter,  double-pole  switches  and  single-pole 
overload  and  no-volt  release  circuit  breaker,  and  fuses  for  the 
main  incoming  supply;  the  circuits  to  the  various  motions 
each  have  fuses  and  double-pole  switches.  Automatic  cut- 
outs are  provided  as  safeguards  against  over-running  in  either 
direction  on  the  hoisting  and  luffing  motions. 

An  interesting  point  in  connection  with  six  of  the  10-ton 
cranes  is  that  they  are  fitted  with  telescopic  grain  elevators, 
which,  as  will  be  seen  from  tic    3,  are  carried   by  a   supple- 


Fiu.  3.— Electric  Crakes,  King  George  Dock. 

mentary  jib  at  the  opposite  side  of  the  centre  post  to  the 
main  jib.  When  not  in  use  the  elevators  are  derricked  in  to 
the  centre  and  stowed  in  a  vertical  position.  The  elevators 
have  a  capacity  of  120  tons  of  bulk  wheat  per  hour,  and  are 
of  the  bucket  type.  They  are  driven  by  a  separate  motor, 
which,  with  the  reducing  gear  and  adjusting  gear  for  the 
telescopic  leg,  is  mounted  on  a  platform  at  the  head  of  the 
leg. 

To  facilitate  the.  handling  of  wagons  52  electric  capstans 
and  88  rope  fairieads  are  installed  in  convenient  places  be- 
tween the  railway  sidings  serving  the  various  quays. 

These  capstans  are  of  tlje  self-contained  turnover  box  type, 
and  are  capable  of  hauling  a  load  of  one  ton  at  a  speed  of 
200  ft.  per  minute. 

The.  motors  are  18-b.h.p.  totally  enclosed,  and  one  hour 
rated.  The  switchgear  and  starters  are  contained  in  an 
auxiliary  cast-iron  box  fixed  to  the  main  frame,  the  starters 
being  operated  by  a  foot  pedal. 

A  double-pole  switch  is  fitted  in  an  independent  box  in  the 
line  of  the  service  to  the  machines.  26  of  the  capstans  are 
fitted  with  automatic  starters,  while  the  other  26  have  a 
centrifugal  clutch,  which  does  not  take  up  the  load  until  the 
motor  has  attained  its  full  revolutions,  the  motor  being  started 
up  under  no  load  by  a  switch  in  the  main  circuit,  operated 
by  a  solenoid  in  a  shunt  circuit,  whieh  is  energised  when 
the  foot  pedal  is  depressed. 

In  addition  to  the  quay  cranes  a  floating  crane  for  maxi- 
mum loads  of  80  tons  is  provided.  This  is  propelled  by  ver- 
tical compound  condensing  engines,  the  steam  being  obtained 
from  a  marine  type  boiler,  but  the  lifting,  slewing,  and 
luffing  motions  of  the  crane,  also  the  travelling  counterweight, 
are  driven  by  electric  motors,  supplied  with  current  from 
dynamos  which  are  clutch  driven  by  one  of  the  engines. 

The  output  of  the  plant  is  60  jw.  at  220  volts,  direct  cur- 
rent; the  Ward-Leonard  control  is  adopted,  all  movements 
being  operated  by  one  man  from  a  cabin  placed  on  the 
revolving  structure  about  50  ft.  above  the  deck. 

The  rails  for  the  shed  roof  cranes  are  20  ft.  1\  in.  centres 
and  extend  for  a  length  of  325  ft.  at  each  block;  they  are 
bolted  to  timber  way  beams,  which  are  supported  by  cast- 
iron  chairs  bolted  to  the  roof.  To  enable  the  roof  cranes  to 
handle  goods  in  the  sheds  five  hatchways  as  shown  are  pro- 
vided at  each  block,  in  the  roof  and  first  floor. 

The  sheds  are  effectively  illuminated  by  clusters  of  metallic 
filament  electric  lamps  fixed  to  the  underside  of  the  floor  and 
roof  slabs. 

Special  facilities  are  provided  for  dealing  with  grain  traffic. 
consisting  of  a  granary  on  the  west  quay  of  the  north-west 


nun  ..I  the  dock,  having  a  storage  capacity  oi  10,000  tons, 
built  on  the  silo  principle  and  equipped  with  all  the  most 
modern  machinery    for  handling  grain. 

The  granary  is  built  in  two  blocks,  each  containing  lit 
storage  bins. 

Receiving  houses  are  provided  at  the  front  of  each  block 
fur  housing  the  elevators,  weighers,  separators  and  other 
machinery.  The  fronts  of  the  receiving  houses,  below  cope 
level,  are  connected  with  a  distributing  chamber  built  below 
the  quay  and  connected  to  the  conveyor  subways  shown  in 
figs.  2  and  3. 

The  conveyor  subways  extend  for  a  length  of  900  ft.  at  the 
North  and  South  quays  of  the  North-West  arm.  Two  elevator. 
legs  mounted  on  the  10-ton  cranes  are  provided  at  each  berth, 
and  deliver  through  pipes  in  the  quay  on  to  four  conveyors 
in  each  quay  subway,  which  deliver  on  to  eight  cross  con 
veyors  in  the  distributing  chamber,  fitted  with  movable 
throw-off  carriages,  which  deliver  on  to  any  one  of  eight 
conveyors  leading  to  the  silo  elevators,  so  that  any  one  of  the 
subway  conveyors  may  deliver  into  any  one  of  the  silo  ele 
vators,  for  distributing  to  the  various  bins  by  means  of  eight 
conveyors  placed  above  the  bins  and  running  the  full  length 
of  the  building.  For  the  purpose  of  re- 
distribution in  the  bins  and  for  cooling 
off,  the  grain  may  be  gravitated  from  the 
bins  on  to  four  conveyors  fixed  in  sub- 
ways under  the  silo,  which  deliver  on  to 
four  cross  conveyors  in  the  distributiug 
chamber,  which  in  turn  deliver  to  the 
elevators  for  returning  tUe  grain  to  the  bins. 
Four  sack  conveyors  are  provided  under 
the  sacking-off  floor,  capable  of  delivering 
at  rulley  slides  for  local  distribution  or  of 
discharging  on  to  four  of  eight  conveyors 
running  from  the  silo  to  the  quay  and 
supported  on  overhead  gantries,  for  de- 
divery  to  barges. 

Travelling  elevators,  either  of  the  pneu- 
matic or  bucket  type,  will  be  provided  on 
the  quay  in  front  of  the  silo,  for  deliver- 
ing grain  from  barge  to  the  belts  in  the 
distributing  chamber. 

Twelve  Avery  automatic  weighers  of 
the  latest  type  are  provided  in  the  receiv- 
ing houses,  together  with  12  elevators  for 
lifting  the  grain  into  the  same,  in  addi- 
JJL  tion  to  which  there  are  eight  elevators  for 
lifting  the  grain  to  the  top  of  the  silo  for 
distribution   to  the  bins. 

In  addition  to  the  main  ship  discharg- 
ing elevators,  .six  portable  telescopic 
elevators,  capable  of  discharging  at  the 
rate  of  60  tons  per  hour,  are  provided.  They  are  supported 
by  beams  spanning  the  hatchways  and  driven  by  electric 
motors  and  chain  gearing.  Portable  conveyors  working  in 
conjunction  with  these  elevators  deliver,  through  sponts,  to 
the  quay  conveyors  or  to  the  hoppers  of  Avery  automatic 
triple  weighers  placed  on  the  deck  of  the  vessel  and  delivering 
overside  to  barge. 

The  conveyors,  elevators  and  weighers  have  a  capacity  of 
120  tons  of  bulk  wheat  per  hour. 

Each  conveyor  is  fitted  with  screw  tightening  gear,  and 
driven  by  a  separate  electric  motor  and  a  single  train  of 
machine-cut  double  helical  gear. 

The  elevators  are  of  the  bucket  type,  and  driven  by  electric 
motors  through  belting  and  a  single  train  of  double  helical 
gear. 

The  electrical  installation  consists  of  completely  equipped 
switch  boards,  mounted  in  a  special  switch-room.  For  con- 
trolling the  main  incoming  supply  there  are  two  panels,  and 
for  the  various  power  circuits  ten  panels,  each  panel  being 
equipped  with  a  circuit  breaker  and  ammeter.  The  total 
aggregate  brake-horse-power  of  the  motors  is  1,546.  _ 

The  cables  from  the  switchboard  to  the  distribution  boards 
and  sub-boards  are  V.I.B.  lead  covered  and  armoured;  be 
tween  the  distribution  boards  and  starters  and  motors  they 
are  taped  and  braided  and  run  in  conduit. 

The  motors  are  totally  enclosed  and  dust-proof  and  rated 
for  continuous  running.  Each  motor  has  a  dust-proof  iron- 
clad type  starter  equipped  with  starter,  circuit  breaker,  and 
ammeter. 

The  buildings  are  lighted  by  metallic  filament  lamps  in  well 
glass  or  bulkhead  fittings. 

A  complete  system  of  automatic  lever  type  inter-communi 
cation  telephones  is  provided  in  the  buildings  and  along  the 
quay  subways,  also  special  alarm  hooters  for  use  in  case  of 
any  stoppage  or  breakdown  of  the  machinery.  A  one-ton 
electric,  lift  is  provided  in  each  receiving  house. 
(To  he  continued.) 


Belfast  Electricians'  Wages.— The  Committee  of  Pro- 
duction, haviDg  considered  an  application  for  an  advance  of  wages 
made  to  the  Electrical  Contractors'  Association  of  Belfast  by  the 
Electrical  Trades  Union,  have  decided  that  the  men  shall  receive 
5s.  per  week  and  boys  and  youths  2s.  fid.  per  week,  these  to  be 
regarded  as  war  advances.  Pieceworkers,  premium  bonus  workers, 
and  others  paid  by  results  are  to  be  paid  5s.  per  week  over  and 
above  the  week's  earnings,  calculated  on  the  present  basis. 
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THE  VOLTAGE  REGULATION   OF   ROTARY 
CONVERTERS. 


■At  a  meeting  of  tli-e  Yorkshire  Local  Section  of  the  [nsti- 
ii  iio\  op  Electrical  Engineers  on  March  21st,  at  Leeds, 
Mr.  <_;.  A.  ,1 1  h 1 1 n  read  his  paper  on  the  above-named  sub- 
ject. 

Mr.    J.    H.   Shaw    said  that    many    rotary   converters    had 

been  installed  with  a  large  voltage  range,  which  was  quite 
unnecessary.  On  the  cither  hand,  the  author's  point  with 
regard  to  large  power  factors  on  light  loads  did  not  count 
much  with  a  huge  system.  Take  a  railway  company  with  a 
lew  trains  per  hour.  The  lead  mi  mi,'  sub-station  might  he 
very  high  when  that  mi  another  sub-station  might  be  low. 
In  various  circumstances  rotary  converters  were  not  very 
suitable  lor  a  large  range  of  voltage.  lb'  thought  that  a 
point  which  Mr.  Juhlin  had  not  brought  out  was  that  the 
rotary  converter  with  a  fairly  large  voltage  range  and  purely 
shunt  control  could  he  satisfactorily  designed,  because  the 
increase  in  voltage  and  operation  was  under  hand  control, 
and  the  coimnutatmg  pole  strength  could  be  brought  up. 
whereas  the  machine  that  was  working  on  traction,  perhaps 
over-compounded,  was  automatic.  Another  point  was  that 
power-factor  correction  on  traction  was  utterly  impossible, 
the  load  varied  so  quickly  that  it  was  impossible  to  follow  it. 

Mr.  Christianson  said  it  seemed  to  him  that  the  booster 
method  was  inapplicable,  to  traction  for  railways  or  tram- 
ways where  the  load  was  rapidly  varying,  because  the  opera- 
tors could  not  follow  the  variations  necessary  in  their  rheo- 
stats. The  reactance  control  was  beautifully  simple,  and 
undoubtedly,  from  the  operator's  point  of  view,  the  ideal 
one.  The  machine  simply  acted  like  a  pure  shunt  generator, 
and  the  operation  was  so  like  that  of  the  ordinary  generator 
that  he  thought  many  assistants  in  sub-stations  thought  that 
it  just  acted  the  same  as  the  generator  did.  Referring  to  the 
trouble  of  flashing  over  on  traction  systems  in  the  event  of 
a  short  circuit,  he  would  like  to  know  whether  there  was 
any  great  difference  between  the  dashing-over  propensities 
of  the  booster-control  machine  and  the  reactance-control 
machine. 

Mr.  W.  1..  Browne  said  he  thought  that  where  the  voltage 

variation  was  only  small,  reactance  control  was  the  best. 
His  rotaries  were  inverted,  and  In*  did  not  quite  see  how  to 
control  the  power  factor  in  the  case  of  the  inverted  rotary 
by  the  method  which  Mr.  Juhlin  had  described;  nor  had  he 
yet  got  very  good  control  over  tin-  voltage  when  running- 
inverted.  He  would  like  the  author  to  say  to  what  extent 
the  voltage  ratio  might  be  altered  by  varying  the  design  of 
the  poles.  He  noticed  that  the.  minimum  wattless  current 
was  got  with  a  reactance  of  about  20  per  cent.  Ought  the 
customer  to  ask  the  maker  for  a  reactance  value  of  about  20 
to  ■!■')  per  cent,  in  each  ease,  or  was  it  a  point  which  the 
maker  would  put  in  for  his  own  ends,  and  not  look  at  it 
from  the  customer's  point  of  view'.'  lie  wished  to  know 
also  whether  the  change  of  tapping  could  be  done  whilst 
the  machine  was  on  load. 

Mr.  Si'.l.vr.Y  said  that  such  difficulty  as  he  had  with  rotary 
converters  had  not  been  due  to  voltage  regulation,  but  to 
the  flux  of- the  interpoles  and  their  spacing,  and  that  was  a 
very  important  matter,    especially  on   quickly  varying    loads 

Mr.  JUHLIN,  in  reply,  said  with  regard  to  power  factors 
on  light  loads,  it  was  quite  true  tint  on  a  large  system  the 
total  load  did  not  change  to  the  same  extent  as  the  load  on 
the  converter:  but,  even  then,  if  the  system  had  a  lug  num- 
ber of  converters  on  it — as  was  the  case  with  a  niunbei  .,| 
the  larger  towns  which  ran  their  own  tramway  systems  as 
well  as  lighting  and  power — there  was  certainly  a  consider- 
able peak  on  the  system  due  to  the  traction  load,  ami, 
correspondingly,  a  reduction  in  the  load  when  the  traction 
peak  was  small.  Mr.  Shaw  had  wished  the  point  to  he 
emphasised  that  booster-control  could  be  used  with  large 
shunt  machines  and  over  a  considerable  range,  owing  to  the 
fact  that  it  was  possible  to  change  the  excitation  on  the 
winding  of  the  interpole.  If  the  load  variations  were  slow 
that  was  perfectly  true,  but  il    tin-  loads  were  rapid  the  matter 

be.aiue  rather  difficult.  As  to  the  question  of  power-factor 
control  on  a  system  operating  on  traetion  load,  there  was 
no  difficulty  in  changing  the  power  factor  provided  the 
booster  was  used,  even  on  the  traction  system,  as  they  could 
arrange  the  booster  with  a  series  held,  which  would  take 
care  of  the  changes  required   in   voltage.      \t   the  sa time 

a    shunt    held    COuld    be    Used    on    the   booster,    which    would    he 

required  to  compensate  for  anj    change   in   powei    factor  on 

the  rotary.  So  it  was  possible  to  vary  the  power  factor  mi 
the  traction  system  by  means  of  the  rotary,  provided  the 
booster  was  used.  On  main  traction  systems  it  was  quite 
unnecessary  to  do  so,  because  the  power  factor,  as  a  rule, 
was  sufficiently  high  without  any  collection.  Mr.  Christian- 
sen had  raised  the  question  of  booster-control  on  traction 
systems;  it  was  perfectly  applicable,  as  they  could  use  the 
series  held  on  the  booster.  It  was  true  that  some  sub  station 
attendants  regarded  the  rotary  more  in  the'  light  of  a  D.C. 
machine  than  anything  else.  That  point  of  view  was  fatal 
to  the  good  operation  of  the  converters,  and  ought  to  be 
Combated    by    every    possible    means,    because    it    was   onlv    In 


clear  appreciation  of  the  rotary  as  a  machine  that  the)  could 

get  really  good  operation,    the  question  oi  dashing  over  was, 
naturally,    bound   up  \ery   closely    with   that   oi   commutation; 
a  machine  which,  was  operating  under  adverse  condition 
regard  to  commutation    would    dash  over  more    readily   than   a 
machine     which    eommutated     real  1 J     well.       Il     was    general!} 

more  difficult  to  gel  good  ■_. lutatimi  on   the   booster  type 

of  machine.     In  considering  the  inverted  rotary,   it   must   he 

remembered  that  they  could  only  get  a  certain  range  of  volt- 
age regulation  on    that    type,    and   that  could  only  be   obtained 

by  changing  the  wattless  current  from  the  rotary  on  the 
synchronised  sets  running  parallel  with  it.  Very  low  react- 
ance mi  the  transformers  was  required  when  the  machine 
was  running  inverted,  in  order  to  get  wattless  regulation 
With   regard   to   the   extent   of    regulation    bj    changing    the 

shape  of  the  poles,  it  was  possible  to  get  a  considerable  range 
by     the     "split-pole"    method.       As    for    simply    changing    the 

sha] I  the  main  poles,  it  depended  largely  upon  the  indi- 
vidual design  of  the  converter,  but  the  range  was  vei'J  small— 
only,  possibly,  a  lew  per  cent.:  very  limited  indeed.  The 
customer  should  specify  clearly  the  range  ol  voltage  n 
quired  and  the  conditions  as  to  power  factor  required  on  the 
high-tension  side  of  the  transformer.  With  these  conditions 
given,  the  manufacturer  should  have  five  chmec*  as  to  the 
reactance  which  he  considered  most  suitable.  [f  the  cus- 
tomer specified  for  the  reactance  as  well  as  the  power  factor 
of  the  system,  it  left  the  manufacturer  very  little  choice  in 
designing.  Changing  the  taps  on  the  transformer  so  as  to 
give  different  ranges  could  not  be  done  except  when-  they 
could  shut  the  machine  down,  unless  a  booster-transformer 
was  used.  The  conditions  which  he  had  based  his  points  on 
in  that  connection  were  that  they  had  two  ranges,  one  for 
general  lighting  and  power  work,  and  the  other  tor  trac- 
tion, in  which  case  the  machine  need  not  necessarily  be  shut 
down.  Mr.  Selvey  had  raised  a  question  as  to  the  spacing  of 
the  poles,  which,  of  course,  was  a  point  of  considerable*  im- 
portance, especially  in  low-voltage  machines,  and  it  had 
received  very  careful  consideration  by  manufacturers  as  a 
whole.  A  point  of  very  great  importance  in  Mr.  Selvey's 
remarks  was  that  they  should  arrange  machines  for  a  given 
service,  and  he  believed  that  in  a  number  of  cases  where 
lighting  and  power  work  was  done,  as  well  as  traction,  a 
certain  number  of  rotaries  were  used  purely  for  general 
power  work  and  lighting,  whilst  others  w~ere  used  exclu- 
sively for  traction.  In  such  cases  the  machines  were  not 
onlv  cheaper,  hut  better  running  conditions  were  obtained 
with  them.  If  a  large  range  was  required,  it  was  quite  clear 
that  the  rotary  was  operating  under  adverse  conditions,  as  it 
was  normally  a  machine  for  fixed  voltage.  That  point,  to 
his  mind,  was  one  which  should  receive  the  most  careful 
consideration  by  operating  engineers  and  others  who  hail  to 
specify    for    rotary    converters. 


Mr.   .luhlin's   paper  was  read  and  discussed  at  a   meeting  of 

the  Scottish   Local  Section  at  Edinburgh  mi  March  20th. 

Mr.  W.  B.  Hum,  in  a  communication,  pointed  out  that  in 
e.ises  such  as  that  mentioned  in  the  paper  where  two  dif- 
ferent ranges  of  voltage  were  required,  it  seemed  self-evident 
that  the  use  of  two  tappings  on  the  transformer  had  such 
great  and  immediate  advantages  that  one  would  expect  it 
to  be  universally  employed.  By  reducing  the  range  of  regu- 
lation required  from  the  reactance,  the  booster,  or  whatever 
other  method  was  employed,  it  evidently  simplified  and  very 
much  cheapened  the  first  cost  of  tin*  apparatus  required.  It 
would  seem,  however,  that  for  the  line  regulation  required  in 
addition  to  the  tappings,  there  were  other  methods  worthy 
of  consideration.  One  of  these  was  the  use  of  a  D.C.  instead 
of  an  A.c  .  booster,  and  although  the  difficulties  of  designing 
a  suitable  commutator  for  such  a  machine  might  in  some 
cases  he  prohibitive,  there  must  he  main  eases  in  which  the 
D.C.  booster  would  give  an  ideal  method  of  regulation.  It 
would  be  free  from  the  objections  to  the  reactance  method 
in  that  it  would  give  a  greater  ranee  of  regulation,  and  would 
allow  of  control  of  the  power  factor.  It  was  true  that  il 
connected  with  the  rotary  shaft  it  would  .-till  introduce  in- 
creased difficulties  in  the  commutation  ol  the  rotarj  in  the 
same  way  as  described  for  the  \.c  .  booster,  but  it  was  quite 
conceivable    that    cases    would    occur   where    it    wind. I    be    pos 

sihle  and  convenient  to  employ  a  motor-driven   d.c    booster 

Another  method  of  theoretical  interest  would  he  the  use  of 
a     reactance     in     the    line,    so    that    the    amount    of    reactance 

could  be  varied  at  will.  Such  an  arrangement,  it  found  pos 
sihle  in  practice,  would  do  away  with  some  of  the  difficulties 
now  experienced  in   the  use  of  voltage  control   by  reactance 

Mi.  i'.rt,si>  emphasised  the-  necessity  for  the  purcha 
the  operating  engineer  to  look  verj  closely  into  the  hunt-  .■ 
voltage  that  might  he  required.  Il  there  was  a  little  more 
sympathy  between  the  designer  and  the  purchasei  il  would 
he  greatly  to  the  benefit  of  both  sides.  While  the  induction 
regulator  had  nol  l»en  much  used  in  this  country,  it  had, 
he  thought,  been  a  success  in  the  United  State- 
Mr.  ROER  pointed  out  that  in  many  cases  they  had  found 
that  machines  with  a  large  range  were  never  run  to  their 
highest  limits,  with  the  result  that  the  customer  had  to  pav 
for  a  larger  ma. ■bine— one  that  was  mole  expensive  and  not 
So    efficient     as    if    the    range    had     been     confined     to    smaller 

limits.  Referring  to  the  motoi  converter,  he  remarked  that 
due  to  the  higher   reactances  which    these  machines  had  on 

low    loads     the    wattle--    current    taken    on    the    l,.w     load-    wa- 
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considerably    smaller    than   with   the  corresponding    type   of 
rotary   converter. 

Mr.  Auch.  Page  said  that  he  was  associated  with  the  Glas- 
gow T.C.  electricity  undertaking,  in  which  there  were  at 
present  97  rotaries  carrying  53,000  kw.,  and  they  had  only 
half  a  dozen  booster  controlled  rotaries  out  of  that  97.  They 
had,  however,  a  number  of  motor  generators — 34  with 
'24,000  kw.,  and  one  motor  converter  of  1,000  kw.,  a  total 
altogether  of  converting  plant  of  approximately  79,000  KW. 
For  the  last  two  years  their  specifications  for  rotaries  had 
hardly  varied  at  all.  They  got  sufficient  regulation  from  their 
resistance  controlled  .  machines,  but  they  did  not  go  the 
-length  of  asking  li  per  cent. — fhey  were  content  with  4  per 
cent,  either  way.  That,  he  believed,  was  probably  more  than 
sufficient;  in  fact,  when  there  was  a  fair  number  of  sub- 
stations dotted  all  over  the  system,  he  thought  that  2J  per 
cent,  -would  be  sufficient  to  meet  the  average  case.  He  would 
put  the  cost  as  probably  the  most  important -item,  with  com- 
mutation second,  power  factor  third,  an-d  range -of  voltage  in 
the  fourth  place.  Efficiency  required  consideration,  but  as 
all  these  properly  designed  and  constructed  machines  were 
more  or  less  of  equal  efficiency  it  did  not  amount  to  very 
much.  Maintenance  was,  bjowever,  distinctly  against  the 
booster  type.  There  seemed  to  be  quite  a  lot  of  trouble  over 
interpoles,  and  he  described  an  experiment  on  an  automatic 
method  of  changing  which  was  proceeding  in  Glasgow.  This 
consisted  of  a  double  set  of  brushes,  and  rather  a  complicated 
set  of  brash  gear.  The  one  set  led  through  the  synchroniser 
to  the  lines,  and  the  other  set  led  through  the  commutating 
pole  windings,  with  the  result  that  if  the  adjustment  was 
correct  they  got  the  effect  desired.  They  had  also  persevered 
with  high  output  machines,  and  they  were  now  able  to  buy 
these  high-speed  machines,  and  get  very  successful  results 
from  them.  He  asked  Mr.  Juhlin  if  he  could  explain  the 
excessively  high  open-circuit  l.t.  voltage  one  sometimes  got 
with  a  transformer  built  specially  for  rotary-converter  work. 
He  found  an  open-circuit  voltage  of  about  600  volts  instead 
of  what  one  would  expect — 370  to  400.    , 

Mr.  Seddon  said  the  object  of  the  paper  appeared  to  be 
to  point  out  the  value  and  simplicity  of  reactance  control 
when  a  voltage  regulation  of  not  more  than  15  per  cent,  was 
required  on  the  D.c.  side.  Up  to  this  point  a  rotary  con- 
verter was  a  comparatively  simple  machine,  but,  if  an  in- 
creased regulation  was  desired,  then  the  rotary  did  not 
appear  to  be  quite  so  simple  as  was  claimed.  There  were 
many  ways  of  effecting  this  increased  regulation,  and  he  be- 
lieved that  most  engineers  were  agreed  that,  from  an  operat- 
ing point  of  view,  the  synchronous  motor-generator  was  the 
ideal  machine;  it  gave  them  all  the  regulation  that  was 
required  in  practice,  and  the  power  factor  was  under  com- 
plete control,  though,  unfortunately,  its  efficiency  was  low. 
On  the  other  hand,  the  simple  rotary  converter  had  poor 
regulation,  but  its'  efficiency  was  high.  He  thought  the  case 
could  be  met  by  the  motor  converter. 

Mr.  WhysalI;  said  that  in  Greenock  they  had  carried  out 
thru-  extension  on  the  lines  advocated  by  the  author.  All 
their  rotaries  were  of  the  reactance-control  type,  six-phase 
converters  (with  the  exception  of  one  75-kw.  inverted  rotary, 
with  which  was  a  d.c.  booster).  In  the  case  of  two  rotaries 
they  had  a  middle-wire  booster  introduced  for  balancing  pur- 
poses on  a  three-wire  lighting  system.  In  his  opinion,  the 
reactance-control  type  of  rotary  was  the  most  suitable  pro- 
vided the  conditions  were  such  that  the  voltage  regulation 
would  come  within  the  range  of  the  15  per  cent,  mentioned 
in  Mr.  Juhlin's  paper.  Their  voltage  regulation  was  carried 
out  satisfactorily,  and  a  variation  of  about  10  per  cent,  was 
all  that  was  necessary  under  normal  working  conditions. 
Two-thirds  of  the  machines  were  installed  on  consumers' 
premises  for  two-wire  working  with  a  D.c.  voltage  range  of 
200-240  with  level  compound  characteristics,  the  compound- 
ing effect  being  necessary  on  account  of  the  very  heavy  inter- 
mittent loads  with  the  service  required.  He  referred  to 
shipyards  and  engineering  works  using  200  to  250-h.p.  air 
compressors  accelerated  from  standing  to  full  load  within  20 
secopds  and  automatically  controlled.  The  voltages  on  the 
lighting  and  -traction  systems  where  the  rotary  converters 
were  used  for  either  service  were  500-500  volts  on  the  outers 
for  lighting,  and  540  volts  for  traction,  so  that  no  a.c. 
boosters  were  required  ;  2-J  per  cent,  tappings  were  left  on 
the  h.t.  side  of  the  transformers  to  enable  the  same  range  to 
be  got  at  lower  or  higher  voltages,  say,  480-520.  The  higher 
range  was  only  required  during  the  winter  months,  and  little 
trouble  was  involved  in  changing  from  one  set  of  tappings  to 
another  at  the  beginning  or  end  of  the  season.  There  was 
a  tendency  to  over-excite  the  fields  of  the  rotaries  under  the 
reactance  control  with  the  intention  of  improving  the  power 
factor  to  compensate  for  the  wattless  currents  which  might 
come  from  other  parts  of  the  system,  and  experiments  had 
demonstrated  that  the  heating  of  the  near  tap  coils  on  the 
armatures  of  six-phase  rotaries1  had  been  so  great,  more 
especially  on  overloads  at  leading  power  factors,  as  to  make 
it  rather_  a  risky  proceeding.  The  inherent  good  voltage 
characteristics  of  converters  were  at  times  rather  embarrass- 
ing, especially  when  feeding  into  a  heavy  fault,  or  endeavour- 
ing to  parallel  with  the  d.c.  network  at  nearlv  full  voltage 
after  a  shut-down.  In  this  connection,  it  had  occurred  to 
him  that  with  lower  voltage  and  frequency  concurring  simul- 
taneously trouble  might  be  caused  due  to  resonance  being 
set  up  on  the  circuit. 

Mr.  Hinings  gave  the  opinion  that  one  disadvantage  of  the 


reactance-control  rotaries  not  mentioned  by  the  author  was 
the  question  where  the  shunt  field  rheostat  should  be  fixed. 
If  it  was  fixed  adjacent  to  the  a.c.  control  panel  of  the 
machine  for  ease  in  synchronising,  it  was  in  the  wrong  place 
for  d.c.  regulation,  as  usually  the  a.c.  and  the  d.c.  controls 
were  some  distance  apart.  When  two  rheostats  were  fitted, 
one  in  the  A.c  and  one  for  the  D.c  panel,  the  length  of  the 
field  connections  of  tho  two  rheostats  farmed  a  possible 
source  of  trouble.  With  booster  control  the  main  field  rheo- 
stat was  fixed  adjacent  to  the  a.c  panel  for  ease  in  synchronis- 
ing, whilst  the  booster  field  rheostat  was  fitted  near  the  D.c 
voltage  control. 

Mr.  Juhlin,  in  reply,  agreed  with  the  necessity  for  closer 
co-operation  between  the  manufacturers  and  the  purchaser. 
'  There  was  no  question  that  the  induction  regulator  was  very 
useful  for  voltage  regulation  of  rotaries.  The  usefulness  of 
the  reactance  in  the  case  of  heavy  overloads  was  a  point 
which  required  consideration  from  the  operating  engineer. 
They  had  no  other  means  of  varying  the  voltage  of  the  motor- 
converter  than  reactance  control,  while,  further,  they  had 
in  the  motor-converter  the  question  of  the  magnetising  cur- 
rent. They  had  in  the  motor-converter,  as  in  the  rotary- 
converter,  a  fixed  ratio  between  the  voltages,  whereas  in  the 
motor-generator  set  they  had  absolutely  independent  control. 
There  was  no  difficulty  in  getting  transformers  with  25  per 
cent,  reactance;  in  fact,  larger  ranges  could  be  obtained. 
There  could  be  no  rise  in  voltage  except  where  a  fairly  heavy 
wattless  current  was  being  carried.  The  rotary  getting  out 
of  step  and  surging  was  due  in  many  cases  to  high  drop  in 
the  feeders,  which  might  be  accentuated  in  the  case  of  surg- 
ing. In  Mr.  Whysall's  description  of  the  system  he.  was 
operating  it  was  interesting  to  find  operating  engineers  who 
considered  it  little  trouble,  to  change  over  the  transformer; 
if  used,  it  would  mean  a  considerable  lessening  of  the  diffi- 
culties in  connection  with  voltage  variation.  As  a  general 
rule  they  had  to  go  to  very  much  larger  systems  than  were 
prevalent  in  this  country' to  find  resonance  conditions. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Electricity  Supply  Rates  and  Government  Contracts. 

Now  that  the  War  Office  and  other  Government  Depart- 
ments are  taking  electric  supply  in  every  part  of  the  country 
for  offices,  works,  hospitals,  camps,  &c,  electricity  under- 
takings are  faced  with  the  usual  formal  requests  for  special 
terms,  and  are  sometimes  rather  in  a  dilemma  on  what 
principle  to  act,  in  view  of  the  argument  that  the  supply  is 
wanted  for  national  purposes,  and,  as  such,  entitled  to 
special  consideration.  But,  looked  at  correctly,  the  decision 
is  really  taken  out  of  their  hands  by  Act  of  Parliament.  In 
the  Electric  Lighting  Act,  1882,  it  is  enacted  that  the  under- 
takers shall  not  ."show  any  undue  preference  to  any  local 
authority,  company,  or  person."  Corporate  bodies  or  Gov- 
ernment Departments  are,  therefore,  as  clearly  debarred  from 
preferential  treatment  as  any  private  consumer. 

The  course  laid  down  is  obviously  quite  clear,  namely,  that 
there  must  not  be  made,  to  any  Government  Department 
any  reduction  from  the  standard  rates  beyond  that  which  is 
warranted  by  the  conditions  under  which  supply  is  taken 
(maximum  demand,  hours  of  use,  &c),  or,  in  other  words, 
Government  Departments  must  be  treated  on  all  fours  with 
all   other  consumers. 

Of  course,  where  there  is  a  case  where  a  patriotic  feeling 
might  naturally  come  to  the  fore,  say,  in  the  case  of  hos- 
pitals, &c,  it  is  clearly  the  more  advisable  course  to  keep 
strictly  within  the  Electric  Lighting  Act,  and  to  give,  say,  a 
donation  to  the  hospital,  or  help  in  any  other  way,  quite 
independently.  It  amounts  to  the  same  thing  in  the  end, 
:i 1 1 1 1  mi  principle  is  violated,  and  no  improper  precedent 
formed.  'Further,  if  undertakings  took  this  course,  it  would 
mean  consistency  of  action  throughout  the  industry. 

Electric   Supply. 

The  Controller  Drum. 

Referring  to  the  article  under  the  above  heading  appearing 
in  your  issue  of  10th  inst.,  it  appears  to  the  writer  that  there 
is  an  even  more  important  point  in  the  arrangement  of 
controller  drums,  which  does  not  appear  to  be  generally 
recognised  by  the  designers. 

This  is  that  the  field  windings  of  the  motor,  whether  shunt 
or  series-wound,  and  especially,  of  course,  when  not  provided 
with  any  "kicking"  coil  or  "discharge'  resistance,  should 
be  so  connected  to  the  controller  that  interruption  of  the 
current  when  "  switching  "  off  will  leave  the  field  windings 
isolated  from  the  controller,  motor  armature,  &c. 

Unless  this  is  done,  such  apparatus  is  needlessly  exposed 
to  the  inductive  rise  of  voltage,  which  occurs  when  the  cur- 
rent in  the  field  windings  is  interrupted. 

In  the  diagram  shown  in  the  article  in  question  it  is 
evident   that  both  the  magnetic   blow-out   coil   and  also   the 
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controller  resistances  are  thus  needlessly  exposed  to  this 
strain,  and,  in  consequence,  more  liable  to  breakdown  of 
insulation. 

It  is  not  possible  by  examining  the  diagram  to  say  whether 
.or  not  other  parts  of  the  apparatus  (the  armature  oi  the 
motor,  lor  example)  are  thus  affected.  It  depends  upon  the 
point  in  the  controller  at  which  interruption   first  occurs. 

The  field  connections,  whether  shunt  or  series,  should  be 
brought  through  corresponding  contact  fingers  to  two  separate 
bars,-  which,  to  ensure  the  circuit  being  opened  at  the  right 
points,   should  be  made  slightly  shorter  than  the  other  bars. 

The  writer  has  come  across  several  instances  of  breakdown 
of  insulation  of  series-wound  crane  motor  armatures  from 
this  cause. 

In  such  cases,  of  course,  interruption  of  current  is  fre- 
quent and  very  rapid,  thus  causing  considerable  inductive 
rise  of  voltage  even  in  the  Case  of  series-wound  field  coils. 


Manchester,  if  arch  23ntf,  1917. 


Norman  J.  Hockley. 


Oil-Immersed   Circuit  Breakers  for  Use  on   Continuous 
Current  Supplies. 

As  there  appears  to  be  some  considerable  diversity  of 
opinion  as  to  the  suitability  of  oil-immersed  circuit  breakers 
on  continuous-current  supplies,  I  take  the  liberty  of  writing 
you  to  inquire  if  you  would  care  to  take  this  question  up 
with  your  readers.  Doubtless  some  of  them  have  had  experi- 
ence with  gear  of  this  nature  on  D.c.  systems,  the  results  of 
which  experience  they  may  be  pleased  to  make  known. 

March  '22nd,  1917.        '       

Linking=up  with  Waste  Heat  Stations. 

I  understand  that  several  of  the  large  electric  power  com- 
panies have  linked-up  their  generating  stations  with  smaller 
power  stations  using  waste  heat  from  coke  ovens  and  blast 
furnaces.  I  should  be  much  obliged  to  know  if  any  of  your 
readers  have  heard  of  municipal  or  company  undertaking': 
linking-up  with  factory  generating  plant  where  the  exhaust 
steam  from  the  engines  or  turbines  is  utilised  for  a  heating 
or  evaporation  process  in  the  factory. 

Central  Station. 

Greenock,  March  22nd,  1917. 


Women  and  "  Shorts." 

With  regard  to  the  controversy  re  above  at  Marylebone 
started  by  "Exciter"  some  weeks  ago,  we  understand  that 
the  Chairman  (Mr.  Duncan  Watson)  has  been  making  in- 
vestigations among  the  employes  of  this  Corporation  elec- 
trical department  with  a  view  to  ascertaining  the  originator 
of  this  article,  in  order,  we  .believe,  to  mete  out  justice  ac- 
cordingly. 

We  think  it  only  fair  t»  state  (for  the  benefit  of  the  staff 
concerned)  that  we  were  not,  and  are  not,  employes  of  this 
Borough  Council. 

Exciter. 
Booster. 

Fault  Localisation. 

I  should  be  very  glad  if  any  of  your  readers  could  suggest 
an  accurate  method  of  locating  a  fault  under  the  following 
conditions:  — 

Tramway  feeders.  V.I.R.  double  taped  and  braided.  1  sq.  in. 
section,  in  duplicate,  laid  solid  in  wood  troughing,  with 
bitumen.     Both  cables  shorted  and  earthed. 

Any  of  the  ordinary  tests  were  of  no  use,  varying  nearly 
every  time. 

On  finding  the  fault,  both  the  feeders  were  found  to  be 
burnt  out  completely  for  a  distance  of  about  6  in. ;  carbonised 
bitumen  between  them,  and  between  them  and  earth,  hail 
been  the  means  of  carrying  the  test  currents. 

A.   Sommerville. 

Ayr,   March   26»i,  1917. 


WAR     ITEMS. 


Marylebone   Electricity  Staff  and   National   Service. — The 

Marylebone  B.C.  Electricity  Supply  Committee  reports  that 
it  has  considered  the  question  of  employes  enrolling  under 
the  National  Service  scheme.  Owing  to  the  fact  that  the 
staff  of  the  department  has  now  been  reduced  to  the  absolute 
minimum,  and  to  the  importance  of  the  work  being  done  by 
the  department,  and  the  urgent  necessity,  being  the  public 
lighting  authority,  for  maintaining  an  efficient  lighting  ser- 
vice, the  Committee  has  directed  the  general  manager  to 
inform  the  employes  that  as  they  are  already  engaged  on  work 
of  national  importance  they  should  not,  for  the  present,  enrol 
under  the  scheme. 

Westinghouse   War    Relief    Funds. — We  hove   received  a 
ropy  of  the  British  Westinghouse  Employes'  War  Belief  Fund 

which  was  submitted  at  the  meeting  of  delegates  held  at  the 


British  Westinghouse  Club,  Moss  Road,  on  Friday  last.  The 
contributions  by  employes  down  to  December,  191o,  amounted 
to  £•21, 5-29,  and  those  by -the  company  to  £11,391;  other  in- 
come brings  up  the  total  to  £36,394.  There  has  been  paid 
to  dependents  £20,584,  Christmas  gifts  amounted  to  £1,204, 
donationsto  local  and  national  funds  £834,  and  an- 
ing  sundry  expenses  there  is  transferred  to  Disablement  and 
Dependents'  Fund  £11,235,  the  balance  being  £2,294.  The 
fatalities  to  date  number  168,  but  it  is  impossible  to  esti- 
mate what  the  increase  therein  will  be  in  future.  It  is  esti- 
mated that  £14,000  invested  at  4  per  cent,  would  be  sufficient 
to  pay  os.  per  week  to  200  families  for  five  and  a  half  years 
lheretore,  it  is  necessary  not  only  to  conserve  the  present 
balance,  but  to  augment  it  m  readiness  for  probable  farther 


I  he  Lnruly  Member.— A  night  scene  at  the  Central  Elec 

" a    works    m    lodge    Koad,    St.    John's    Wood     was 

described  at  the  Marylebone  Police  Court  recently,  when 
George  Dellar,  a  pensioned  quarter-master  in  the'  Navy, 
li\mg  at  61,  Wharncliffe  Gardens,  was  summoned  before  \l'r' 
Paul  Taylor  for  assaulting  Charles  David  Brodie,  a  skilled 
electrician  at  the  power  station,  living  at  63,  Wharncliffe 
Gardens.  Mr.  F.  Freke  Palmer,  solicitor,  supported  the  sum- 
mons, and  explained  that  Mr.  Brodie  was  a  man  of  28  years 
iff  age,  who  was  badged  by  the  Minister  of  Munitions  in 
consequence  of  the  responsible  position  which  he  occupied  at 
the  electric  power  station— a  certified  undertaking  under  the' 
Munitions  of  War  Act  He  had  twice  offered  himself  fot 
service,  but  had  been  refused  on  the  ground  that  he  was 
engaged  in  his  present  employment  on  work  of  national  im- 
portance.  For  some  months,  however,  he  had  been  greatly 
annoyed  by  the  defendant's  wife,  who  taunted  him  with 
living  in  a  funk-hole,  and  after  he  had  remonstrated  with 
her  about  it,  her  husband  visited  him  at  his  work  and  com- 
mitted the  assault  complained  of. 

Mr.  Brodie,  giving  evidence,  said  he  was  in  charge  of  a 
switchboard  at  the  power  station.  He  attested  under  Lord 
Derby's  scheme,  and  had  twice  offered  himself  for  service, 
but  was  refused  on  the  ground  that  he  was  doing  better 
work  where  he  was.  Mrs.  Dellar  had  been  offensive  to  him, 
and  on  March  6th  he  spoke  to  her  about  it.  Next  night, 
while  he  was  at  work  at  the  power  station,  she  called  there', 
and  when  he  went  out  to  speak  to  her  her  husband  stepped 
from  behind,  made  some  remark  about  insulting  his  wife, 
and  struck  him  on  the  side  of  the  mouth.  He  also  swore,' 
and  his  wife  shouted  as  loudly  as  she  could  :  "  Two  and  a 
half  years  in  a  funk-hole;  two  and  a  half  years  a  slacker, 
slacker,  slacker." 

Mr.  H.  P.  Gaze,  executive  engineer  at  the  station,  stated 
that  Mr.  Brodie  had  been  there  12  years,  and  was  a  highly 
skilled  man  occupying  a  very  responsible  position. 

Mr.  Paul  Taylor  said  he  regarded  it  as  a  very  serious 
matter.  Mr.  Brodie  was  serving  his  country,  and  no  doubt 
he  was  doing  good  service  as  a  skilled  electrician  at  the  power 
•station.  The  defendant,  however,  had  done  a  positive  dis- 
service to  his  country,  and,  but  for  the  fact  that  he  had  not 
abused  Mr.  Brodie.  he  should  not  have  hesitated  to  send  him 
to  prison  without  the  option  of  a  fine.  Anything  more  out- 
rageous he  could  not  understand.  It  made  one  despair  of 
the  stupidity  of  some  people.  Husbands  were  supposed  to 
be  able  to  keep  their  wives  in  order,  though  it  was  difficult, 
no  doubt,  to  keep  a  woman's  tongue  in  order.  He  fined  the 
[ant  10s.,   with  21s.  "costs. 

Ministry   of  Munitions    and    Electric   Lamp    Glass. — The 

Ministry  of  Munitions  has  issued  the  following  regulations:  — 
(1)  No  person  shall  manufacture  any  electric  lamp  glass 
unless  the  purpose  for  which  such  glass  is  required  has  been 
approved.  Such  approval  must  be  evidenced  by  one  or  other 
of  the  following,  which  must  be  quoted  by  the  ordering  firm 
to  the  manufacturer,  together  with  the  purpose  for  which  the 
glass  is  required  : — 

(a)  Reference  to  and  number  of  an  Admiralty.  War  ( Iffice 
or    Ministry   of   Munitions    contract    for   which    the 
necessary;  or 

(b)  A  certificate  authorising  the  supply  issued  on  behalf  of 
the  Minister  ul    Munitions  by   thi  '  Optical  Muni- 

ind  i  llassware  Supply. 
_l!  Manufacturers  of  Electric   Lamp  Glass  are  required  to 

render  to    the    Director   of    Optica]    Munitions  and    G 
Supply  at  regular  intervals  lull  and  accurate  returns  of  their 
manufacture  and  output  oi  electric  lamp  glass  in  accordance 
with    the    directions   from   time  to  time  given    by    the  said 
Director. 

(3)  No  person  shall  buy.  sell,  or  deal  in  any  electric  lamp 
glass  situated  or  to  be  manufactured  outside  the  United 
Kingdom  unless  a  certificate  authorising  such  purchase,  sale 
or  dealing  has  been  issued  on  behalf  of  the  Minister  of  Muni- 
tions by  the  Director  of  Optical  Munitions  and  Glassware 
Supply. 

'  the  purpose  of  this  Order  Electric  Lamp  Glass  shall 
ill  glass  intended   for  use  in  the  manufacture  of  elec- 
tric lamps  except  glass  used  or  intended  for  use  in  lamp  caps 
lor  insulating  purposes,  but  shall  not  include  glass  shades  and 
similar  accessories. 

(5)  All  applications  in  reference  to  the  above  Order  should 

be  made  to  the  Director  of  Optical   Munitions  and  Glassware 

\  of  Munitions  ol  War.  117.  Piccadilly,  W.  L. 
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Exports  to  China. — Further  additions  to  the  list  of  per- 
sons in  China  and  Siam  to  whom  exports  may  be  consigned 
appear  in  the  London   Gazette  for  March  27th. 

Exemption  Applications. — Conditional  exemption  has 
been  continued  in  the  case  of  Mr  \V.  .1.  Oxenham,  29,  mar- 
ried,  "A,"  engineer  and  manager  for  the  baunceston  and 
District  Ll.,m  Supplj  Co.,  Ltd.  It  was  stated  that  Mr. 
Oxenham  and  the  engine  driver  were  practically  the  only 
ones  left.  Six  months  ago  a  disabled  soldier  was  engaged, 
but  he  left,  and  since  then  Mr.  Oxenham  had  had  to  attend 
to  the  switchboard  in  addition  t..  his  other  work.  They  were 
unable  to  get  a  switchboard  attendant  to  relieve  him.  If 
.Mr.   Oxenham  went  the  town  would  be  in  darkness. 

\t  Rotherham,  a  switchboard  operator,  aged  18  and  passed 
for  general  service,  engaged  at  the  Corporation  electricity 
works,  was  appealed  for  bj  Mi  l.illiker.  w  ho  said  that  it 
was  impossible  to  get  a  substitute.  Two  months  were  allowed, 
and  conditional  exemption  was  conceded  t<>  an  employe  agi  I 
39,  engaged  on  repair  work  at  the  electric  light  station,  who 
averages  84  hours'  work  per  week. 

At  Wrexham,  the  Military  appealed  against  conditional 
exemption  held  by  G.  Steen  (35),  chief  inspector  to  the  Wrex- 
ham Tramway  Co.,  in  Class  A.  The  manager,  Mr.  Hawkins, 
said  that  the  ears  carried  7.<"«i  miners  weekly,  and  the  pre- 
war stall  of  82  had  been  reduced  to  35,  only  three  of  whom 
were  of  military  ace.  Exemption  until  Maj  13th,  subject  to 
substitution,    was  the  decision. 

At  Cowes  (I.O.W.),  the  Isle  of  Wight  Electric  Light  Co. 
appealed  for  A.  C.  I. one  (32),  shift  engineer,  passed  for 
general  service  after  being  placed  m  Class  B4,  equivalent  to 
C  1.  Th°  Chairman  said  they  were  prepared  to  admit  that 
the  man  was  of  the  greatest  importance  to  the  company,  but. 
having  regard  to  his  age  and  Class,  they  could  grant  only 
two  months'  final  exemption.  Leave  to  appeal  was  granted. 
On  the  appeal  of  the  Military,  the  Lewes  Tribunal  has  can- 
celled conditional  exemption  held  by  J.  Morris  (30),  clerk, 
&c.,  with  the  Lewes  Electric  Supply  Co..  who  asked  for  the 
exemption  to  be  continued.  The  certificate  was  withdrawn, 
a  month  being  allowed. 

At  Falmouth,  an  appeal  was  made  by  Mi'.  F.  K.  Decide  (26, 
in  Class  A),  electrical  engineer,  who  has  sole  management  of 
his  father's  business  in  Arwenack  Street,  lie  stated  that  lie 
was  contractor  to  the  naval  authorities,  and  had  been  badged. 
In  replj  to  the  Military  Representative;  be  said  that  he  served 
for  si\  years  in  the  Electrical  Engineers  Volunteers,  and  ap 
plied  lor  In-  discharge  10  months  before  the  war  broke  out. 
The  application  was  refused,  with  a  month's  grace. 

.Mr.  Fergusson,  tramway  manager  at  Dartford,  appealed 
for   three   drivers  and    repairers,    and  a   fourth   repairer,  and 

produced  a    telegram   fr the  Ministrj   ol    Munitions  railing 

attention  to  the  importance  of  maintaining  the  system.    One 
was   refused    exemption,  ami    tin-   others    were   conditionally 

exempted. 

At  Doncaster,  an  appeal  was  made  by  the  Corporation 
tramway  department  for  the  car-shed  foreman,  who.  Mr.  E. 
S.  Bayner,  manager,  said  was  the  only  skilled  man  left  at 
the  sheds.  They  had  lost  80  per  cent,  of  the  staff,  and  had 
the  greatest  difficulty  in  keeping  the  cars  running:  Tin' 
Chairman  :  Do  you  put  it  as  strong  as  to  say  that  you  could 
not  carry  on  if  this  man  went'.'  Mr.  Rayner:  The  service 
would  have  to  be  cut  down  until  we  could  get  another  man 
ot  equal  merit:  we  could  not  keep  the  shed  running.  Exemp- 
tion  until  May  31st  was  given. 

Clacton-on-Sea  Tribunal  has  cancelled  conditional  exemp- 
tion held  by  an  employe  at  the  UJD.C.  electricity  works,  aged 
28,  and  four  weeks'  grace  was  given.  The  manager  stated 
that  he  could    not   get  a   substitute. 

\t  llvthe  (Kent).  Mr.  T  Hesketh,  manager  of  the  Elec- 
tricity Supply  Co..  Ltd..  appealed  for  Mr.  A.  C.  Wampach 
(38),  the  company's  electrical  engineer.  He  said  that  he 
appealed  as  a  matter  of  necessity  and  in  the  national  interest. 
They  required  for  the  work  in  hand  many  more  men.  but 
it  was  utterly  impossible  to  get  them.  If  Mr.  Wampach  had 
to  go,  the  Tlvthe  works  would  have  to  be  shut  down.  The 
company  was  under  contract  to  supply  current  to  the  mili- 
tary.    The  Tribunal  allowed  three  months. 

Conditional  exemption  has  been  given  to  Mr.  .T.  T.  Jones 
(23,  in  Class  CI),  manager  for  the  Oswestry  Electric  Light 
Co..  Ltd. 

At  Aldershot,  the  Traction  Co  made  appeals  For  a  driver 
and  litter  (37,  general  service),  a  litter  (34,  CI),  and  a  lore- 
man  utter  (39,  general  service).  Asked  which  was  the  most 
important,  the  night  or  day  stall',  Mr.  Eggar  said  that  both 
were  ol  equal  importance.  If  the  night  stall'  could  not  get 
their  work  done  the  day  services  could  not  run.  The  Tribunal 
decided  that  the  company  ought  to  be  protected,  and  each 
man   was  given    three    months 

At  Southend-on-Sea,  the  borough  electrical  engineer  ap 
pealed  for  12  tram  drivers,  aged  from  3(1  to  40,  seven  passed 
for  general  service,  four  in  Bl,  and  one  in  C  1.  Mr.  Birkett 
asked  for  as  long  delay  as  possible  so  that  women  could  be 
trained.  Seven  of  the  men  were  given  until  May  fst.  two 
until  .Tune  1st;  and  the  others  had  conditional  exemption. 

At  Bridlington.  Mr.  Ffrench.  borough  electrical  engineer. 
appealed  for  a  mechanic  and. stoker  at  the  electricity  works. 
and  said  that  he  must  have  a  Qualified  man.  The  Military 
Representative  said  that  he  would  see  that  a  substitute  was 
provided,  and  this  was  assented  to.  a  month's  respite  being 
given. 

An  appeal   wai    made  at  Peterborough  lor  C.  W.   Vrmitage 


(29,  passed  for  general  service),  foreman  with  the  Tramway 
Co.  The  Chairman  said  that  there  could  be  no  exemption 
£S  their  instructions  were  to  send  all  men  under  31  and  in 
Class  A. 

Kidderminster  Tribunal,  has  refused  exemption  to  a  tram 
diner,  appealed  lor  bj  the  Electric  Traction  Co.  In  replj 
to  a  question,  the  manager  said  that  they  had  not  yet  tried 
the  experiment  of  women  drivers. 

An  appeal  was  made  to  the  Esher  and  Ditton  Tribunal  for 
exemption  for  the  head  electrician  engaged  at  the  Royal 
Mills.  Esher,  and  he  w-as  given  until  .Tune  1st. 

At  Windermere,  the  Military  appealed  against  exemption 
until  June  1st  granted  to  Mr.  L.  Birkett,  of  the  staff  of  the 
Electrical  Supply  Co.  The  exemption  was  continued,  but  the 
.Military  Representative  warned  the  company  that  Mr.  Birkett 
would  not  be  further  exempted,  and  that  they  should  provide 
a  substitute.  The  .Military  also  had  reviewed  the  case  of  J. 
Reed,  of  the  company's  staff,  called  up  under  the  new  ordei 
as  to  men  under  31.  He  was  :;]  before  March.  1017.  ami.  on 
the  Military  assenting  that  he  was  in  a  reserved  occupation, 
conditional   exemption    was  agreed    to. 

At  Barnsley,  Mrs.  Burns  appealed  for  B.  Gregory  (23).  elec 
trician.  the  only  man  left  to  assist  her  in  the  business.  She 
said  that  she  had  failed  to  get  anyone  to  replace  him.  and. 
on  the  suggestion  of  the  Mayor,  it  was  decided  to  refer  the 
case  to  the  substitution  officer  to  find  a  substitute. 

On  the  appeal  of  the  Urban  Electric  Supply  Co..  Walton 
on-Thames  Tribunal  has  granted  two  months'  exemption  to 
J.  Wheatley   (24),  electric  wiieinan,   in   Class  C2 

At  Doncaster,  the  tramways  department,  through  Mr.  E. 
S.  Rayner,  the  tramways  manager,  appealed  for  a  car-shed 
foreman  and  a  driver.  Mr.  Rayner  said  it  was  impossible  to 
replace  the  foreman.  They  were  having  difficulty  in  keep- 
ing tin-  cars  on  the  road,  and  great  trouble  in  getting  mate- 
rials. It  was  impossible  to  get  skilled  labour.  The  depart- 
ment had  lost  80  per  cent,  of  its  men.  The  bulk  of  the 
passengers  were  munition  workers.  Postponement  to  May 
31st  was  allowed.  The  driver  was  granted  a  similar,  but  final, 
period. 

At  llkley.  an  application  for  conditional  exemption  was 
made  by  a  consulting  electrical  engineer,  aged  33,  married. 
who  had  been  exempted  for  four  months  to  allow  him  to 
devote  time  to  experimental  work  on  a  patent  electrical 
motor.  He  said  the  work  had  been  completed,  and  the  motor 
placed  on  the  market,  and  was  now  being  used  for  Govern- 
ment and  munition  purposes.  He  was  devoting  part  time  to 
munitions,  and  the  remainder  to  the  commercial  side  of  his 
patent.  He  desired  exemption  to  enable  him  to  apph  for  a 
badge.  The  case  was  adjourned  for  a  fortnight  in  order  that 
he  might  apply  to  the  Ministry  of  Munitions  lor  a  badge. 

The  Heckmondwike  District  Council's  electricity  department 
applied  on  behalf  of  an  engineer's  clerk  and  shift  engineer, 
aged  21.  and  unmarried,  and  two  junior  shift  engineers,  aged 
15  years,  all  being  Class  A  men.  The  Military  Representa- 
tive admitted  having  to  recognise  the  importance  of  the 
maintenance  of  public  services,  but  he  said  oue  of  the  men 
concerned  was  engaged  chiefly  on  clerical  work,  and,  he 
thought,  might  be  replaced  by  a  girl.  The  three  claims  were 
disallowed,  provisionally  on  substitutes  being  found. 

The  Batley  Corporation  electricity  department  applied  for 
reconsideration  of  cases  heard  in  the  previous  week.  The 
Electricity  Committee  doubted  whether  the  whole  of  the 
facts  had  been  placed  before  the  Tribunal,  and  the  Chairman 
(Coun.  F.  W.  H.  Auty)  attended  to  ask  for  a  review.  He 
said  the  three  men  particularly  concerned  were  A.  Russling. 
aged  23,  single,  station  superintendent,  whe  had  been  given 
till  May  1st;  J.  Ainscough,  36,  married,  shift  engineer,  dis- 
allowed without  grace:  and  R.  J.  Greenwood.  19.  single. 
junior  engineer,  grace  till  May  1st.  If  these  decisions  were. 
allowed  to  stand,  said  the  Councillor,  the  electricity  works 
would,  at  May  fst.  be  left  with  one  driver  and  no  shift  engi- 
neer. The  Chairman  of  the  Tribun  il  said  Ainscough's  case 
had  been  refused  because  he  was  leaving  the  works.  Coun. 
Auty  siid  it  had  been  thought  they  had  power  to  keep  him, 
but  they  found  on  inquiry  that  they  had  not,  and  that  was  the 
reason  why  they  had  lost  their  chief  assistant.  Ainscough. 
however,  was  now  willing  to  stay  at  the  works.  Even  with 
Ainscough  remaining  they  would  onlv  have  three  shift  engi- 
neers, whereas  they  ought  to  have  lour.  Tt  Ainscough  had 
to  go  and  another  man  could  not  be  got,  it  would  he  a  big 
step  nearer  shutting  up  the  works.  The  engines  could  not 
be  kept  going  without  shift  engineers.  Eventually  it  was 
decided  that  Ainscough  should  have  conditional  exemption, 
but.  in  view  of  the  urgent  demand  for  men  under  31,  the 
Tribunal  could  not  alter  the  decision  as  to  the  other  men 
The  Electricity  Committee  must  do  its  I, est.  in  six  weeks,  to 
replace  i  Ireenwood  and  Tin 


All  Hands  to  the  Plough.— According  to  the  Slieffield 
Daily  Telegraph,  Mr.  8.  E.  Fedden  recently  communicated  with 
the  Board  of  Agriculture,  offering  the  services  of  the  staff  of  the 
Sheffield  Corporation  electricity  power  stations  as  volunteer  plough- 
men in  their  spare  time.  It  appears  that  the  men  will  be  motored 
to  farms  in  the  evening,  and  will  do  night  ploughing  with  motor- 
ploughs  to  l>e  provided  by  the  Board  of  Agriculture,  and  at  week 
enils  they  will  engage  in  general  work  on  the  land. 
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British-  Thomson-Houston  Co.,  Ltd.,  c.  Doram,  Ltd. 

The  Court  of  Appeal,  composed  of  the  Master  of  the  Rolls  and  Lords 
Justices  Warrington  and  Scrutton.  delivered  judgment,  last  week,  in 
this  case  upon  the  plaintiffs'  appeal  from  a  judgment  in  favour  of 
the  defendants. 

The  Master  op  tiiu.  Rolls  said  that  he  had  had  an  oppor- 
tunity of  reading  the  judgment  about  to  be  delivered,  and  agreed 
with  the  conclusions  arrived  at  by  the  learned  Judge.  He  was  of 
opinion  that  the  judgment  of  Mr.  Justice  Astbury  should  be 
affirmed,  and  the  appeal  dismissed,  with  costs. 

Lord  Justice  Warrington  said  the  first  question  was  to 
determine  what  was  the  true  construction  of  the  specification, inorder 
to  ascertain  what  was  the  invention  described  and  claimed. 
Tungsten  was  one  of  the  refractory  metals,  was  ordinarily  in  the 
form  of  a  finely-divided  powder,  and  had  a  verv  high  melting 
point — viz.,  somewhere  about  3,000°  C.  It  could  only  be  melted  by 
the  employment  of  the  electric  current,  and  the  product  go 
obtained  was  apt  to  be  a  carbide  of  the  metal,  and  so  hard  as  to 
be  of  no  use  for  purposes  such  as  those  for  which  a  metal  was 
commonly  used.  Prior  to  the  date  of  the  patent,  however,  means 
had  been  suggested — notably  by  Moissan,  in  1896,  and  in  a 
specification  of  Just  and  Hanaman,  in  1901 — for  obtaining  pure 
tungsten  in  a  solid  form.  In  Just  and  Hanaman's  specification,  the 
object  aimed  at  was  to  obtain  a  filament  of  pure  tungsten  for 
electric  lamps  In  1906  there  had  been  no  commercial  application 
of  any  of  these  suggestions,  but  the  plaintiffs'  specification  assumed 
that  tungsten  might  be  obtained  in  a  solid  form  suitable  for  the 
application  of  the  invention  claimed  in  various  ways,  and 
the  patentees  described  one  of  such  ways,  treating  it  as 
one  already  kown,  and  making  no  claim  to  it  as  an 
invention  of  theirs.  Working  a  metal  in  the  technical 
sense  meant  altering  its  shape  in  such  a  manner  as  to 
produce  a  spreading  or  extension  of  the  actual  metallic  body. 
The  expression  covered  and  included  the  well-known  processes 
of  hammering,  rolling,  and  drawing.  Turning  to  the  specification, 
his  Lordship  said  the  first  claim  with  which  it  was  necessary  to 
deal  was  in  these  terms  : — "  The  method  of  working  tungsten 
which  consists  in  subjecting  the  metal  in  a  coherent  form  to  the 
action  of  heat  while  it  is  being  operated  on  or  manipulated." 
Taken  by  itself  that  created  no  difficulty.  The  only  special  feature 
claimed  was  subjecting  the  metal  referred  to  to  the  action  of  heat 
during  the  operation  of  working.  This  special  feature  was  claimed 
as  applicable  to  every  mode  of  working,  including  hammering, 
rolling,  and  drawing;  as  to  that,  there  was  no  dispute.  The  fight 
had  ranged  round  the  words  "  the  metal  in  a  coherent  form.''  Did 
they  mean,  as  the  defendants  said,  any  form  of  solid  metal  however 
obtained,  or  were  they  limited,  as  the  plaintiffs  contended,  to  a 
metal  which  had  assumed  a  solid  form  only  by  reason  of  the 
coherence  of  the  particles  of  which  the  original  powder  consisted  .' 
Reading  the  words  by  themselves,  he  should  feel  no  difficulty  in 
saying  that  they  included  any  form  of  solid  tungsten,  the  only 
form  of  the  metal  to  which  the  process  of  working  could  be 
applied.  But  it  was  said  that  the  specification  afforded  a  context 
with  reference  to  which  the  words  must  be  read,  and  that  if  that 
was  done  it  would  be  found  that  they  bore  the  narrower  con- 
struction for  which  the  plaintiffs  contended. 

His  Lordship,  having  read  the  material  portion  of  the  plaintiffs' 
specification,  said  that  the  patentee  plainly  applied  his  invention 
not  only  to  a  rod  obtained  as  described,  but  to  one  "obtained 
by  any.  other  method  which  yielded  a  pure  coherent  product. " 
He  could  not  see  that  that  meant  anything  less  than  pure  metal  in 
a  solid  form  as  distinct  from  powder.  In  his  opinion,  the  context, 
so  far  from  assisting  the  plaintiffs,  tended  to  show  that  the  patentee 
was  dealing  with  the  metal  in  a  condition  suitable  for  working, 
that,  was  to  say,  not  as  a  powder,  and  that  he  regarded  it  as 
perfectly  immaterial  how  that  condition  was  obtained. 

Continuing,  his  Lordship  said  :  The  view  which  I  have  expressed 
as  to  the  construction  of  the  specification  is,  I  think,  supported  by 
the  extreme  difficulty  the  plaintiffs'  counsel  found  in  stating  in  a 
consistent  or  intelligible  way  the  limitation  they  seek  to  impose, 
and  it  was  only  in  Mr.  Walter's  argument  in  reply  that  we  got  it 
in  a  definite  shape,  in  substance  corresponding  with  what,  he  stated 
to  be  their  contention.  The  claim  therefore  is.  in  my  opinion, 
simply  for  the  employment  of  heat  during  the  working  operation. 
whatever  it  may  be.  as  a  means  of  effectuating  or  facilitating  that 
operation  when  the  subject  of  it  is  tungsten.  The  patentees'  eon- 
descend  to  no  definite  particulars  as  to  the  degree  of  heat,  nor  do 
they  lay  claim  to  any  special  form  of  apparatus  for  its  application, 
or  any  special  mode  of  applying  it. 

The  so-called  discovery  seems  to  me  to  be  no  discovery 
at  all,  for  it  is  proved  that  it  is  part  of  the  ordinary  routine  of 
a  metallurgist,  if  he  has  to  deal  with  a  metal  which  cannot  be 
worked  cold,  to  use  heat  to  facilitate  the  operation,  it  being  well 
known  that  the  action  of  heat  on  a  metal  is  to  encourage  the 
change  of  shape  which  it  is  the  object  of  the  working  to  produce. 
If  the  present  patent  were  to  be  held  valid,  no  person  could  during 
its  subsistence  follow  this  routine  in  the  case  of  tungsten  without 
infringing  the  patent.  I  am  clearly  of  opinion  that,  construed  as 
I  think  it  ought  to  be  construed,  the  specification  neither  describes 
nor  claims  an  invention  which  can  be  the  subject  matter  of  a 
patent,  and  the  patent  is,  therefore,  invalid.  It  is  unnecessary  to 
deal  with  the  question  of  anticipation  or  insufficiency  of  the 
specification.  The  appeal,  in  my  opinion,  fails,  and  must  be 
dismissed. 

Lord  Justice  Scrutton  read  a  judgment  also  dismissing  the 
appeal.  I  He  said  he  agreed  with  Mr.  Justice  Astbury 'sview  that  there 


was  not  sufficient  subject  matter  in  Claim  1  :  the  subject  matter,  if 
any — the  knowledge  of  the  malleable  and  ductile  quality  of  a  metal 
under  a  well-known  process— was,  he  thought,  anticipated  by 
Moissan.  He  could  not  think  there  was  any  patentable  invention  in 
applying  to  a  new  metal  a  method  which  any  competent 
metallurgist  would  use  if  invited  to  report  on  the  qualities  of  a 
metal  of  whose  nature  he  was  ignorant.  That  short  point  disposed 
of  the  case,  and  it  was  unnecessary  to  deal  with  the  numerous 
other  points  that  were  raised  in  the  defendants'  arguments. 


Pritchard  v.  Peto  and  the  Electrical  Contract  and 

Maintenance  Co.,  Lid. 
In  the  King's  Bench  Division,  on  March  27th,  Mr.  Justice  Bail 

hache  and  a  common  jury  heard  an  action  in  which  a  newsagent . 
of  Packington  Street.  Islington,  claimed  compensation  for  personal 
injuries  against  Mrs.  Peto,  the  occupier  of  a  house  in  Packington 
Street,  and  the  Electrical  Contract  and  Maintenance  Co.,  Ltd.. 
when  the  question  arose,  as  to  whether  Mrs.  Peto  or  the  Electrical 
Contract  and  Maintenance  Co.,  whose  telephone  line  was  fixed  to 
the  coping,  the  falling  of  which  caused  the  accident.  was  liable, 
On  April  16th,  1916,  the  plaintiff  was  calling  at  Mrs.  Peto's  bousi 
in  the  ordinary  course  of  his  business,  when  a  piece  of  the  cornice 
from  the  top  of  the  house,  without  warning,  fell  upon  his  head, 
causing  injuries  by  which  he  was  confined  to  his  bed  for  some  weeks. 
The  plaintiff's  case  was  that  the  cornice  was  rendered  unsafe  by 
reason  of  the  manner  in  which  the  telephone  wire  was  fixed  t"  it, 
and  in  this  contention  he  was  supported  by  the  first  defendant. 

MR.  Langdon.  K.C..  appearing  for  the  defendant  company,  con- 
tended that  the  telephone  fittings  hail  nothing  whatever  to  do  with 
the  crack  which  had  caused  the  accident,  and,  after  a  discussion,  it 
was  agreed  that  a  surveyor  should  visit  the  premises  and  report, 
and  upon  that  report  the  parties  would  take  their  stand,  and  accept 
any  a==p=sment  of  damages  at  which  the  jury  might  arrive  in  the 
meantime. 

The  jury  accordingly  assessed  the  damages  at  £100. 

Mr.  Elkington,  who  was  the  surveyor  chosen,  subsequently 
reported  that  after  viewing  the  premises  he  came  to  the  conclusion 
that  the  driving  of  the  nail  to  hold  the  telephone  triangle  had 
nothing  to  do  with  the  cracking  or  the  accident. 

Mr.  Langdon,  K.C.,  said  that  that  exonerated  the  Electrical 
Contract  and  Maintenance  Co.,  and  he  asked  for  judgment  as  far 
as  they  were  concerned. 

Judgment  was  accordingly  given  in  favour  of  the  defendant  com- 
pany, and.  after  hearing  arguments,  his  Lordship  reserved  his 
decision  in  regard  to  Mrs.  Peto.  the  other  defendant. 


NOTES     FROM     CANADA. 


[from  our  special  correspondent.] 

There  has  just  been  published  by  the  Commission  of  Conservation  of 
Canada,  a  report  on  the  water  powers  of  Manitoba,  Saskatchewan, 
and  Alberta,  which  forms  a  sequal  to  a  similar  work,  issued  in 
1911,  called  "The  Water  Powers  of  Canada."  In  the  latter,  the 
Eastern  Provinces  of  the  Dominion  were  pretty  thoroughly  covered, 
but  as  the  information  then  available  regarding  the  West  was 
insufficient,  it  was  not  possible  to  treat  the  subject  other  than 
quite  cursorily. 

It  is  evident  from  the  report  under  review  that  the  Government 
is  doing  a  work  which  will  some  day  prove  extremely  useful. 
Probably  many  of  the  water  powers  now  being  surveyed  will  not  be 
made  use  of  for  a  considerable  time,  but  everyone  acquainted  with 
the  development  of  hydraulic  power  knows  how  unreliable  records 
of  stream  flow  maybe  if  taken  over  short  periods,  so  that  the 
longer  the  period  of  observation  is,  the  more  accurate  will  be  the 
calculations  based  on  the  records  obtained. 

On  the  recommendation  of  the  Commission  referred  to  above,  an 
area  of  lT.'.ino  si),  miles  has  been  assured  protection  against  denuda- 
tion by  the  setting  aside  of  the  eastern  slope  of  the  Rocky 
Mountains  as  a  forest  reserve.  This  is  a  very  wise  measure,  as  it 
will  tend  to  regulate  the  flow  of  the  rivers  and  prevent  floods  and 
droughts.  Similar  steps  arc  recommended  regarding  the  drainage 
area  of  the  Winnipeg  River.  In  this  vast  country,  although  in 
the  past  much  harm  has  been  done  by  cutting  down  forest.-,  so  far 
as  stream  regulation  is  concerned,  a  great  deal  of  good  can  be 
accomplished  by  the  prevention  of  further  damage  in  the  future. 

The  Dominion  Government  lias  recently  decided  to  reservi  all 
vacant  Dominion  lands  which  may  be  valuable  for  the  development 
of  water  power,  inorder  to  keep  them  from  the  hands  of  specu- 
lators, so  that  only  promoters  of  bona  fide  power  development  may 
secure  them. 

A  few  months  ago  a  Research  Committee,  consisting  of  pro- 
iniin  ni  scientists  and  engineers,  was  organised  by  the  Dominion 
Government,  and  these  men  are  taking  up  many  questions  of 
national  importance  in  connection  with  the  development  of 
Canada's  resources  in  water  powers,  minerals,  timber,  ice. 

One  subject  which  is  receiving  particular  attention  is  the  utilisa- 
tion of  lignite  in  the  Prairie  Provinces.  In  Saskatchewan  there 
are  immense  deposits  of  this  material,  and  the  Department  of 
Mines  is  carrying  out  experiments  on  briquetting  and  burning  it. 
with  a  view  to  its  being  made  use  of  commercially  on  a  big  scale. 

The  development  oi  waterpowers  for  the  fixation  oi  atmospheric 
nitrogen,  and  emunrally  for  great  electrochemical  industries,  is  also 
receiving  attention, 
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The  chairman  of  the  Timiskaming  and  Northern  Ontario  Rail- 
way has  recently  been  advocating-  the  electrification  of  the  whole 
line  of  some  338  miles.  As  this  line  runs  through  a  good  deal  of 
thickly  wooded  country,  and  as  steam  railways  in  Canada  annually 
cause  a  vast  amount  of  damage  to  forests  by  fire,  some  people  take 
the  view  that  it  would  pay  the  country  to  have  such  a  line 
electrified,  merely  for  the  saving  in  forest  fire  destruction,  which 
might  thereby  be  prevented. 

The  coal  situation  has  been  very  acute  this  winter,  and  prices 
for  bituminous  coal,  which  is  mostly  used  for  power  purposes,  have 
been  about  three  times  as  much  as  in  pre-war  days,  while  anthra- 
cite, which  is  extensively  used  for  heating  houses,  &o.,  has  been 
30  per  cent,  or  40  per  cent,  higher  than  before  the  war  ;  besides 
this,  the  railway  freight  facilitiies  have  been  so  completely  tied  up, 
due  to  one  cause  or  another,  that  it  has  been  sometimes  impossible 
to  obtain  coal  at  any  price.  Toronto  University  had  to  close  all  its 
buildings  for  several  days  quite  recently,  as  no  coal  was  to  be  had, 
and  the  temperatures  were  zero  F.,  or  below,  about  that  time. 
Preference  has  in  all  cases  been  given  to  the  munitions  plants, 
and  even  some  of  these  have  had  a  hard  time  to  keep  going,  for 
want  of  coal. 


TRADE     STATISTICS     OF     CANADA. 


The  following  figures,  showing  the  imports  into  and  exports 
from  Canada  of  electrical  and  similar  materials  during  the 
year  ended  March  31st.  1916,  are  taken  from  the  recently- 
issued  trade  statistics.  Figures  for  the  year  1914-15  are  given 
for  purposes  of  comparison,  and  notes  of  any  increases  or 
decreases  have  been  added  :  — 

IMPORTS. 

1914-15.      1915-16.      Inc.  or  dec. 
Dols.  Dols.  Dols. 

Ccpper  wire,  plain,  tinned,  or  plated. — 
From  United   Kingdom   ...  2,000  — 

„     United  States         ...         23,000         18,000 


Total       25,000         18,000  - 

Electric  light  carbons  and  carbon  points. — 

From  United  Kingdom    ...           1,000            —  - 

„     United  States         ...        36,000        50,000  + 

,,      Germany        6,000  — 

,,      Other  countries      ...          1,000          2,000*  + 


2.000 
5,000 

TfiW 


Total       44,000        52,000 

•Switzerland  $2,000. 
Incandescent  lamp  bulbs,  dc— 
From  United    Kingdom   ...  1,000  — 


+ 


Austria 
Germany 
United  States 
Other  countries 

Total       ... 


54,000         62,000      + 
3,000  1,000      - 

70,000        63,000      - 


1,000 
8.000 
4,000 
8,000 
2,000 

7,000 


Electric  apparatus  not  mentioned  (insulators,  batteries, 
telegraph  and  telephone  instruments). 


From  United  Kingdom 
Austria 

, .     France- 
Germany 

,,      Sweden 
Switzerland 

,,      Italy 

United  States 

,,      Other  countries 


538,000 
2,000 
9,000 
68,000 
41,000 
2,000 
5,000 


207,000  - 

2,000  - 
3,000 

3,000  - 


3,675,000    3,367,000 
1,000 


Total       4,344,000    3,582,000      - 

Manufactures  of  india-rubber  and  gutta-percha 
(except  tires,  clothing,  and  similar  goods). — 

From  United  Kingdom   ...       224,000      193,000      - 

„     Austria  3,000  —        - 

..     France  3,000  2,000      - 

,.      Gefmanv       24,000  — 

„     United  States         ...       621,000       625,000      + 
„      Other  countries      ...  2,000  2,000 

Total 
Gasoline  cngiyics. — 
From  United  Kingdom 


877,000       822.000 


331,000 

2,000 

7,000 

68,000 

38,000 

2,000 

5,000 

308,000 

1,000 

762,000 


31,000 
3,000 
1,000 

24,000 
4,000 


65,000 


.      United  States 
Other  countries 

Total       ... 

Steam   engine 

From  United  Kingdom 
,,     United  States 

Total       ... 


100        32.000 
1,905.600    3,376,000 
4-1,000  1.000 


63,000 

+  1,471,000 
-       43,000 


2,034,000    3, 400,000      +1,375,000 


67,000 
170,000 


12,000 
95,000 


55.000 
75,000 


Steam   boilers. — 

1914-15. 
Dols. 

1915-16. 
Dols. 

Inc 

or  dec. 
Dols. 

From  United   Kingdom    .. 
,,     United  States 

35,000 
163,000 

33,000 
81,000 

- 

2,000 
82,000 

Total       

198,000 

114,000 

84,000 

Concrete  mixing,  cement-making,  and 

coal- 

handling  machines. — 

From  United   Kingdom    .. 
,,     United  States 
,,      Other  countries 

7.000 

241.000 

1,000 

1.000 
91,000 

92,000 

- 

6.000 

150,000 

1,000 

Total       

249,000 

157,000 

Electric  motors,  generators,  and  dynamos. — 

From  United   Kingdom   .. 

,,     France           

,,     Sweden          

,,      United  States 
,,     Other  countries 

175.000 

2.000 

25.000 

1,146,000 

1,000 

35,000 

2.000 

863,000 

1,000 

- 

140.000 

2,000 

23.000 

283,000 

Total 


1,349,000       901,000      -     448,000 


All  machinery  not  mentioned,  except  sewing  machines, 
textile  machinery,  printing  machinery,  dfe. — 


From  United   Kingdom 
,,     France 
,,     Germany 
,,     United   States 
,,     Other  countries 

Total      ... 


302.000 
2,000 


992.000 
5.000 
110,000 
8,091,000  12,140,000 
66,000        53,000 


-  €90.000 

3,000 

-  110.000 
+  4,049.000 

-  13,000 


...    9,264,000  12,497,000     '+  3,233,000 

Iron  and  steel  wire,  single  or  several,  covered  with  cotton, 
linen,  silk,  rubber,  or  other  material,  including  cables 
so  covered. — 
From  United    Kingdom   ...       159.000  5,000      -      154.000 

„     United  States         ...       175,000       160,000      -        15,000 
„     Other  countries      .-  4,000  1,000*    -         3,000 


Total 


..       338,000       166,000 
•  France. 


Lighting  fixtures'  of  metal  [including  electric).— 

From  United   Kingdom  ...        11,000        10,000 
1,000 
401,000 


Austria 
United  States 


Other  countries 


5,000* 


310,000 

10,000! 


Total       418,000      330,000 

•Germany  $6,000.     t  Japan  $5,000. 


172,000 


1,000 

1,000 

91,000 

5,000 

88,000 


Mica. — 

To  United  Kingdom 

,,    United  States  ... 

,,    Other  countries 

Total        ... 

Electrical  apparatus.  — 

To  United  Kingdom 
,,    Newfoundland 
,,    United  States   ... 
,,    Other  countries 

Total 


EXPORTS. 


32,000 

184,000 

2,000 


34,000 
195,000 


218,000       229,000      +       11,000 


17,000  142,000 

16,000  17,000 

49,000  52,000 

16,000  362,000* 


+ 


125,000 
1,000 
3,000 

346,000 


98,000       573,000 
•Spain  $340,000. 

Machinery  (other  than  linotype,  washing,  and 
sewing  machines). — 

252.000 
23,000 

2.000 
2.000 
12.000 
371,000 
34,000 
44,000 


+     475,000 


237,000       107,000      -      130,000 


To  United  Kingdom 

,,  Newfoundland 

,,  New   Zealand 

,,  Argentina 

,,  France 

.,  United   States 

,.  Russia 

,,  Other  countries 

Total       ... 

Gasoline  engines. — 
To  United  Kingdom 
..    Newfoundland 
,.    United  States  ... 
,,    Other  countries 

Total       ... 


40,000 
20,000 

5.000 
21 .000 

O.OOO 

188.000 

11.000 

20.000* 


314,000  740.000 
•Australia  $9,000. 

7.000  JO.OOfl 

94.000  63.000 

13.000  11.000 

3.000  2.000 


212,000 

3.000 

3,000 

19,000 

3,000 

183.000 

23.000 

24,000 

426.000 


117,000        86,000      -       31,000 
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BUSINESS   NOTES. 


Bankruptcy  Proceedings.— Fred. W.  Chamier,  electrical, 

&c,  engineer,  59  Fleet  Street,  E.C. — An  application  for  an  order  of 
discharge,  was  made  to  Mr.  Registrar  Hope  at  the  London  Bankruptcy 
Court  on  March  21st,  on  behalf  of  bankrupt,  who  failed  in  October, 
1913,  with  ranking  liabilities  £51 1,  arid  assets  valued  at  £18,517, 
made  up  of  book  debts  stated  to  be  due  from  companies  and 
persons  in  Russia  and  Germany.  The  Senior  Official  Receiver 
(Mr.  E.  Leadam  Hough")  reported  that  for  six  years  prior  to 
1911,  the  bankrupt  acted  as  manager  at  Frankfort-on-Main 
for  an  elecflrical  apparatus  manufacturing  company,  in  which 
he  had  acquired  a  controlling  interest,  but  which  had.  prior 
to  the  receiving  order,  gone  into  liquidation.  In  1912  he  came  to 
England  and  began  his  career  as  a  considting  engineer.  With  regard 
to  the  assets  disclosed  by  the  bankrupt,  the  chief  item  was  a  claim 
for  £76.700  (estimated  to  produce  £15,000)  against  the  Deutsche 
Beck  Bogenlampen  Gesellschaft  M.b.H.,  of  Frankfort-on-Main.  As 
offences,  the  Senior  Official  Receiver  reported  :  (1)  insufficiency  of 
assets  to  equal  10s.  in  the  £  on  the  amount  of  the  liabilities,  nothing 
having  been  realised  from  the  before-mentioned  claim  and  book 
debts:  and  (2)  omission  to  keep  proper  books  of  account.  After 
hearing  Mr.  J.  D.  Kingham,  in  support  of  the  application,  his  Honour 
granted  a  discharge  subject  to  judgment  for  £300,  to  be  satisfied  by 
a  cash  payment  of  £50  within  one  month,  and  the  balance  within  a 
further  twelve  months.     Order  entered  accordingly. 

S.  S.  Coster  &  Co.,  electrical  and  mechanical  engineers.  14,  Glad- 
stone Road,  West  Ham  Park,  Essex. — Receiving  order  made 
March  20th  on  a  creditor's  petition.  First  meeting.  April  3rd  ; 
public  examination,  May  9th,  both  at  Carey  Street,  W.C. 

E.  W.  Barton  Wright,  electrical  therapeutic  expert,  Acton 
(formerly  133,  Oxford  Street,  W.).— Order  made  March  23rd,  at 
Brentford,  discharging  receiving  order.  Composition,  5s.  in  the  £. 
April  11th  is  the  last  date  for  sending  proofs  for  dividend  to 
E.  W.  J.  Savill,  Official  Receiver,  14,  Bedford  Row,  W.C. 

Book  Notices. — Our  Weights  and  Measures.  By  Allan 
Granger.  London  :  Eyre  <fc  Spottiswoode,  Ltd.  Price  (id. — In  this 
booklet  the  author  takes  the  view  that  to  change  our  system  of 
weights  and  measures  would  involve  a  serious  disturbance  of  trade 
customs  and  social  habits,  and  a  large  expenditure,  and  that  the 
consequences  of  a  partial  change  would  not  be  so  grievous.  He  sees 
no  probability  of  the  adoption  of  the  metric  system,  and  lays  em- 
phasis on  the  enduring  value  of  measures  of  length,  in  contrast  to 
the  mutability  of  measures  of  weight  and  volume  ;  and  therefore, 
whilst  he  proceeds  to  put  forward  simplified  and  improved  measures 
of  weight  and  capacity,  he.  refrains  from  suggesting  any  change 
in  measures  of  extension.  Proposing  a  new  pound  equal  to  the 
half-kilogram,  Mr.  Granger  bases  upon  it  a  new  cwt.  (50  kg.")  and 
a  new  ton  (1,000  kg.),  and  subdivides  it  into  16  new  ounces  and 
7,680  new  grains.  He  also  increases  the  gallon  by  10  per  cent., 
making  it  practically  equal  to  5  litres,  with  a  new  pint,  kc.  We 
will  not  follow  the  author  through  his  arguments  in  favour  of 
these  changes  ;  his  proposals  appear  to  he  directed  towards  retain- 
ing the  old  names  whilst  practically  adopting  the  values  of  the 
metric  units  of  weight  and  capacity,  and  obviously  the  disturbance 
to  trade  which  he  foresees  in  the  event  of  the  metric  units  being 
adopted  would  not  be  avoided— except  in  respect  of  length  measure- 
ments— were  his  suggestions  carried  out.  To  our  mind,  half- 
measures  are  not  only  useless,  but  mischievous ;  if  we  are  to 
change  at  all,  let  us  place  ourselves  completely  in  harmony  with 
other  nations  by  adopting  the  metric  system  outright. 

"  Proceedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVI,  No.  3.  March,  1917.  New  York  :  The  Institute. 
Price  $1. 

"  The  Calculation  and  Measurement  of  Inductance  and  Capacity." 
By  W.  H.  Nottage.  London  :  The  Wireless  Press,  Ltd.  Price 
2s.  6d.  net. 

'.'  Electrical  Laboratory  Course  for  Junior  Students."  By  M. 
Maclean.     London  :  Blackie  &  Son,  Ltd.     Price  2s.  net. 

''  The  Engineer's  Year-Book  for  1917.''  By  H.  R.  Kempe. 
London  :  Crosby  Lockwood  &  Co.     Price  20s.  net. 

Patent  Application. — Notice  of  application  by  the 
British  and  Overseas  Engineering  Syndicate,  Ltd.,  for  leave  to 
amend  Patent  No.  15,599  of  1913,  granted  to  V.  Poulsen  for  "  Im- 
provements relating  to  the  production  of  alternating  electric  cur- 
rents," appears  in  our  advertisement  pages  to-day. 

Dissolutions  and  Liquidations. — Ashworth  &  Parker, 

Riverside  Works.  Bury,  Lanes. — Mr.  W.  A.  Ashworth  has  retired 
from  the  firm.  The  business  will  be  continued  under  the  same 
name  by  the  remaining  partners,  Messrs.  W.  S.  IParker  &  F.  O.  L. 
Chorlton. 

London  Electron  Works,  Ltd. — The  controller,  Mr.  A.  Taylor, 
has  applied  for  his  release. 

Simplex  Insulators  <  Boitrke  s  Patent).  Ltd.— Meetiug  of 
creditors,  April  5th.  at  56,  Moorgate  Street,  E.C, 

Meirowsky  &  Co.,  Old  Trafford,  Manchester,  enemy  subjects. — ■ 
Creditors  in  this  case  must  send  particulars  to  the  Controller, 
Mr.  G.  H.  Warmington,  33.  St.  Swithin's  Lane,  E.C,  by  April  23rd. 

Aluminium  Stamping.  Co.,  Ltd.,  Garnham  Street,  Stoke 
Newington,  N. — First  meetings  of  creditors  and  contributories, 
April  4th,  at  Carey  Street. 

Colston  Electrical  Works,  Ltd..  Bristol. — April  11th  is  the 
last  date  for  the  receipt  of  proofs  for  dividend,  by  Mr.  C.  H.  King, 
the  liquidator,  at  26.  Baldwin  Street,  Bristol. 


Catalogues    and    Lists.— British    Thomsok-Houston 

Co.,  Ltd.,  77,  Upper  Thames  Street,  London,  E.C. — Twenty-eight- 
page  illustrated  price  list,  No.  in, 600  A.  giving  full  particulars  of 
an  extensive  range  of  "  Calorite  "  electric  heating  appliances. 

British  Westinohouse  Electric  and  Manufacturing  Co., 
Ltd.,  Trafford  Park. — Special  publication.  No.  7,855/1,  of  36-pp., 
contains  a  reprinted  illustrated  article  from  the  Beama  Journal  on 
"  The  Control  of  Motors  for  Industrial  Purposes."  by  Frank 
Walker. 

MESSRS.  Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. 
— Mailing  card  No.  653  describes,  illustrates,  and  gives  prices  of 
their  combination  pin-plug  and  lampholder  adaptor. 

The  "Z"  Electric  Lamp  Manufacturing  Co.,  Ltd.,  of  South- 
fields,  S.W.,  have  prepared  some  large  adhesive  labels  for  the  use  of 
the  trade  generally.  They  are  supplied  free  of  charge,  overprinted 
with  the  trader's  name  and  address. 

For  Sale. — The  controller,  Mr.  H.  J.  Morland  (Price, 
Waterhouse  &  Co.)  is  inviting  tenders,  by  April  18th,  for  the 
purchase,  as  a  going  concern,  of  the  business  of  The  Brimsdown 
Lamp  Works,  Brimsdown.  Full  particulars  are  given  in  our 
advertising  pages  to-day. 

American    Westinghouse     Extensions. — Announcement 

has  just  been  made  by  the  Westinghouse  Electric  and  Manu- 
facturing Co.  that  the  plot  of  ground  recently  purchased  at 
Essington,  near  Philadelphia,  will  form  a  new  industrial  centre  for 
the  Westinghouse  Electric  interests.  The  site  embraces  about  500 
acres,  with  a  frontage  of  approximately  one  mile  on  the  Delaware 
River.  Additional  transportation  facilities  will  be  afforded  by 
tracks  from  the  Pennsylvania  and  Philadelphia  and  Reading  Rail- 
roads. This  new  centre  will  be  devoted  to  the  production  of  large 
apparatus,  the  first  group  of  buildings  being  for  power  machinery, 
principally  steam  turbines,  condensers  and  reduction  gears.  The 
initial  development  will  cost  in  the  neighbourhood  of  85,000,000  or 
§6,000,000,  occupying  about  one-fifth  of  the  area  of  the  entire  plot. 
The  group  will  consist  of  the  following  buildings  : — Two  large 
machine  shops,  an  erecting  shop  for  heavy  machinery,  forge  shop, 
pattern  and  pattern-storage  shop,  and  power  house.  Work  will 
begin  on  these  as  soon  as  satisfactory  building  contracts  can  be  let. 
The  number  of  employes  to  be  engaged  at  the  new  plant  will 
'number  several  thousand  people,  and,  undoubtedly,  will  in  the 
future  equal  the  number  employed  at  East  Pittsburgh,  representing 
over  20,000  people. — Journal  of  Electricity,  Power  and  (ins. 

Trade  Announcements. — Mr.  L.  Vandervelde  has  pur- 

chased  the  business  of  D.  Jaroslaw,  together  with  the  assets,  and 
he  will  conduct  the  business  under  his  own  name  at  19,  Tower 
Hill.  London,  E.C,  and  will  discharge  liabilities.  Mr.  Vandervelde 
has  been  manager  of  the  firm  for  more  than  20  years. 

Mr.  T.  J.  Farrell,  electrician,  of  5,  Moss  Lane,  Altrincham. 
is  giving  up  the  business. 

The  address  of  Mr.  Syd.  H.  Symmons  has  been  altered  to  9, 
Mincing  Lane,  London,  E.C,  3.     Telephone  No.  :  "  Avenue  6893." 

The  "Z"  Electric  Lamp  Manufacturing  Co.,  Ltd.,  have 
opened, a.  branch  at  59,  Victoria  Street,  Bristol  (manager,  Mr.  W. 
Weeks,  late  of  Messrs.  Veritys,  Bristol).  Stocks  of  all  classes  of 
their  lamps,  as  well  as  accessories  and  cables,  will  be  carried. 


LIGHTING  AND  POWER  NOTES. 


Aylesbury. — Plant  Extension. — Mr.  Turnbull,  elec- 
trical engineer  to  the  U.D.C.,  has  interviewed  the  authorities  with 
respect  to  the  likelihood  of  increasing  the  plant  at  the  works  in 
order  to  supply  current  to  a  local  controlled  establishment  in  the 
town.  As  a  result,  the  Council  has  asked  the  L.G.B.  if  it  will  be 
prepared  to  grant  sanction  to  a  loan  for  the  purpose. 

Begelly    (Pembrokeshire).  —  Electrical     pumping    and 

winding  plant  is  being  installed  at  the  New  Reynalton  Colliery  ; 
electrically-driven  screens  and  washers  are  also  to  be  erected. 
]]'islrni  Mail. 

Bootle. — The  Corporation  electricity  works  have  made  a 
surplus  of  over  £3,000  for  the  past  year,  and  the  reserve  and 
renewal  fund  accounts  show  a  credit  balance  of  £19.765.  The 
reserve  fund  has  nearly  reached  its  maximum  limit. 

Clayton. — A  public  meeting,  last  week,  held  to  consider 

the  question  whether  the  township  should  seek  electric  supply  from 
the  Yorkshire  Electric  Power  Co.  or  from  the  Bradford  Corpora- 
tion, passed  a  resolution  instructing  the  Council  to  rescind  its 
recent  decision  to  support  the  company's  Bill  at  present  before 
Parliament,  including  Clayton  in  its  area  of  supply,  and  to  send  a 
copy  of  the  resolution  by  telegram  to  the  B.  of  T.  The  compara- 
tive charges  are  as  follows  : — The  company  :'  Lighting,  for  any 
quantity,  5d.  per  unit ;  heating  and  cooking,  any  quantity,  Id.  per 
unit  ;  power,  from  '9d.  to  Id.  per  unit,  all  subject  to  a  discount  of 
2J  per  cent.  Bradford  :  Flat  rate  of  4d.  per  unit  ;  maximum 
demand  rate  from  1-Jd.  to  7d.  per  unit  :  heating,  cooking. and  small 
power  installations.  Id.  to  2d.  per  unit  net  ;  large  power  installa- 
tions, Jd.  to  2d.  per  unit  ;  discount.  2}  to  3  per  cent. 
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Dundee. — On  Tuesday  morning,  last  week,  a  fault  occurred 
in  an  k.h.t.  trunk  feeder  supplying  a  sub-station,  with  the  result 
that  a  portion  of  the  tramway  supply  and  that  of  some  works  was 
temporarily  stopped.  On  the  following  morning  the  second  feeder 
to  the  same  sub-station  failed,  causing  an  interruption  in  k.h.t. 
supply.  On  localising  the  fault,  the  ground,  which  is  chiefly  com- 
posed of  gas  works  refuse,  was  found  to  be  on  fire  under  the  cables, 
which  accounted  for  their  giving  way.  The  cables  were  laid  some 
five  or  six  years  ago  in  fibre  conduit  surrounded  by  concrete,  and  at 
that  time  the  ground  gave  no  indication'  of  such  an  occurrence 
being  possible. 

Dublin. — Docks    Supply. — As   a    result  of   an  inquiry 

into  the  cost  of  working  of  the  Dublin  Port  and  Docks  Board  elec- 
tricity station,  it  has  been  found  that  the  units  generated  during 
1916  were  437,840  :  the  generating  cost  was  2'5d.  per  unit; 
interest,  sinking  fund.  I'l  l'.ld.  per  unit  ;  salaries.  110d.  per  unit, 
making  a  total  of  3'76d.  per  unit.  The  average  cost  per  unit  sold 
by  the  Dublin  Corporation  for  1916  was  2'62d.,  which  included  all 
charges.  It  is  suggested  that  it  might  be  possible  to  enter  into  an 
arrangement  by  which  the  Corporation  would  take  over  the  Port 
and  Docks  Board  station  and  supply  the  Board  with  electricity  at  a 
lower  price  than  it  is  costing  at  present. 

Grimsby. — The  T.C.  lias  entered  into  an  agreement  with 

the.  Great  Central  Railway  Co.  for  a  supply  of  electricity  for 
emergency  purposes. 

Hornsey. — According  to  the  estimate  of  the  Electricity 
Supply  Committee,  there  will  be  a  deficit  of  about  £700  on  the 
year's  working.  Councillor  Moritz  said  that  in  increasing  the 
charges  by  25  per  cent,  in  two  steps  the  anticipations  of  increased 
revenue  had  been  fulfilled,  and  he  thought  that  they  would  be  in  a 
position  to  carry  on  until  the  end  of  the  war  without  putting  any 
further  burden  upon  the  consumers.  The  undertaking  had  only 
had  the  benefit  of  the  25  per  cent,  increase  for  one  quarter,  and 
when  they  had  had  longer  experience  of  it  he  hoped  the  finances 
would  show  the  advantage. 

London. — Hackney. — The  Electricity  Committee  re- 
ported that  the  official  tests  of  the  5,000-KW.  turbo-alternator  and 
auxiliary  plant  installed  by  Messrs.  Willans  &  Robinson.  Ltd.,  had  been 
carried  out  to  the  satisfaction  of  the  borough  electrical  engineer.     , 

The  Committee  recommends  that,  subject  to  the  approval  of 
the  L.O.B.,  an  annual  subscription  of  £5  5s.  be  paid  to  the 
Engineering  Standards  Committee. 

Lambeth. — The  Council  has  agreed  with  the  Deptford  B.C.  that 
representations  l>e  made  to  the  Commissioner  of  Police  urging  that 
street  lighting,  except  at  dangerous  corners,  be  dispensed  with 
during  the  months  of  May,  June,  and  July. 

Mexboro'. — PRorosEU  Loan. — The  U.D.C.  has  decided 

to  ask  the  Treasury  for  permission  to  raise  £9,500  for  an  additional 
electricity  works  extension,  subject  to  the  sanction  of  the  L.G.B. 

Morecambe.— Proposed    Extension. — The    T.C,  last 

week,  considered  a  proposition  by  the  Electricity  Committee  that 
application  be  made  for  sanction  to  borrow  £6,000  for  electricity 
works  extensions,  at  the  expiration  of  the  war.  The  Committee 
reported  that  a  generating  set  was  required  to  meet  the  demands 
of  the  department.  Councillor  West  questioned  whether  £6,600 
would  be  enough.  Alderman  Birkctt  asked  whether  the  whole 
existing  plant  might  not  be  better  scrapped.  He  pointed  out  that 
the  works  had  never  been  a  paying  concern,  and  said  that  was 
largely  due  to  the  unfavourable  situation.  Despite  the  fact  of 
Parliament  having  asked  the  Council  to  state  what  money  was 
likely  to  be  required  after  the  war.  the  Council  ultimately  referred 
the  matter  to  Committee. 

North wich. — Price  Increase. — The  Northwich  Electric 

Supply  Co.  has  given  notice  that  certain  of  the  charges  at  present 
made  for  current  for  lighting  purposes  will,  on'and  after  July  1st. 
1917,  be  revised  as  follows  :  -Sliding  scale  :  Now  6id.  and  4 '.d..  in 
future  Td.and  4]d.    Flat  rate  : — Now  5Jd..  in  future  6d. per  unit. 

Perth. — An  estimate  of  the  cost  of  the  electrical  stoking 

plant  erected  four  years  ago  was  submitted,  at  a  meeting  of  the 
Gas  Committee,  by  Mr.  David  Vass,  gas  manager.  A  total  of 
£6,200  was  spent  on  the  installation,  and  since  the  introduction 
■  ■I    that  plant    r_:;.347    has   been    paid   in   respect   of  retort-house 

extension-. 

Rochdale. — New  Plant.— Mr.  W.  J.  H.  Wood,  borough 

electrical  engineer,  Bolton,  the  consulting  engineer  to  the  Cor- 
poration, has  reported  on  the  condition  of  the  electricity  works,  and 
the  Electricity  Committee  recommends  the  T.C.  to  spend  a  sum  of 
about  £20,000  to  put  the  undertaking  in  the  necessary  condition  of 
efficiency  to  meet  the  growing  demands.  In  May  last  year  an 
expenditure  of  £60,000  was  proposed,  but  it  was  vetoed,  and  an 
outlay  of  only  £10,000  was  sanctioned.  It  is  stated  that  the 
application  will  have  official  support.  Mr.  Wood  reports  a 
marked  improvement  in  the  general  running  of  the  plant,  and 
says  there  is  no  doubt  the  staff  have  been  fighting  against  adverse 
circumstances  and  abnormal  conditions  in  the  past.  His  proposals 
accepted  by  the  Committee  provide  for  one  750-KW.  rotary  con- 
verter. £3.000;  additional  water  intake  and  screens.  £1.000;  and 
two  boilers,  with  stokers,  and  coaling  plant,  flues  and  buildings, 
£15,000.  An  item  of  £4,500.  put  down  as  the  estimated  cost  of 
linking  up  with  a  neighbouring'  authority  for  a  stand-by  supply, 
has  been  postponed  for  further  inquiries. 

The  bursting  of  a  tube  in  a  boiler,  last  week,  put  one  of  the 
boilers  out  of  action,  and  considerably  reduced  the  supply  of 
current. 


Shildon  (Durham). — The  Council  considered,  last  week, 
a  letter  from  the  Electric  Supply  Co.,  agreeing  to  accept  £150  in 
full  settlement  of  its  lighting  account,  and  stating  that  it  might 
be  necessary  to  again  raise  the  rate  for  current.  It  was  decided  to 
settle  the  claim,  and  to  ascertain  the  right  of  the  company  to 
increase  its  charges. 

South    Africa. — The    Cape    Town  Corporation   Electric 

Light  Department  has  given  notice  that,  consequent  upon  the  delay 
in  securing  the  additional  generating  and  boiler  plant  due  to  the  war 
conditions,  no  extensions  to  existing  installations  can  l>e  permitted, 
or  new  connections  for  purposes  other  than  domestic  lighting  be 
made,  until  the  installation  of  the  additional  plant. 

Stockton-on-Tees. — It  is  expected  that  there  will  lie  a 

fairly  considerable  loss  on  the  working  of  the  Corporation's  elec- 
tricity undertaking  during  the  present  financial  year,  although  not 
as  much  as  the  £2.00(1  allowed  for  in  the  estimates. 

Wakefield. — Year's  Work  ink. — There  has  been  a  loss 

of  £1. Siio  on  the  working  of  the  electricity  undertaking  lor  the 
past  year,  due  to  increased  cost  of  labour,  coal,  and  oil. 

West  Ham. — The  borough  engineer  estimates  a  deficiency 

on  the  electricity  undertaking  of  £35,500  for  the  year  ending 
March  31st,  1917,  together  with  a  further  sum  of  £4,500  for 
allowances  to  men  on  Active  Service— total.  £40,000.  On  the 
tramways  for  the  same  period  the  deficiency  is  estimated  at 
£15,500,  and  a  further  sum  of  £16,100.  allowances  to  men  on 
Activ»  Service — total.  £31.600.  The  Finance  Committee  is  to  tie 
asked  to  provide  for  the  foregoing  deficiencies  in  the  estimates. 
Upon  the  recommendation  of  the  electrical  engineer  the  revised 
standard  charges  for  lighting,  power  and  heating,  operating  from 
the  March.  1917,  meter  reading  period,  are  to  be  advanced  by  In  ]>er 
cent.,  such  advance  to  come  into  force  in  connection  with  all 
existing  standard  supplies,  as  and  from  the  date  of  the  meter 
reading  immediately  following  the  expiration  of  six  months' 
notice. 

Willesden. — The    Electricity  Committee  has  decided  to 

terminate  the  agreement  with  the  North  Metropolitan  E.P.S.  -Co. 
on  March  31st,  1918,  and  that  negotiations  be  entered  into  with 
the  company  with  a  view  to  a  new  agreement.  The  L.G.B.  has 
refused  to  sanction  the  raising  of  a  loan  of  £10,110  for  new 
cables. 


TRAMWAY  and  RAILWAY  NOTES. 

Bingley. — Linking-uf. — Deputations  from  the  Bingley 

U.D.C  and  the  Keighley  R.D.C.  met  the  Keighley  Corporation 
Tramways  Committee  last  week,  to  exchange  views  on  the  linking- 
iip  of  the  Bradford  tramway  service  which  runs  through  Bingley 
to  Cross  Flatts.  and  the  Keighley  tramways  which  run  to  the 
bottom  of  Stockbridgc.  a  matter  of  2J  miles.  All  three  parties  are 
favourable  to  the  proposal,  and  the  next  step  is  to  ascertain  the 
views  of  the  Bradford  Corporation,  who  lease  the  line  through 
Bingley.  The  scheme  is  held  to  be'highly  desirable  as  a  means  of 
through  traffic  between  Bradford  and  Keighley.  and  particularly 
so  in  view  of  the  high  railway  fares. 

Birmingham. — The  use  .of  the  Boy  Scouts  in  assisting 

the  women  conductors  on  the  Corporation  tramcars  has  proved 
very  successful,  and  the  Tramways  Committee  proposes  to  avail 
itself  of  the  services  of  the  boys  on  all  routes.  The  boys  give 
(lie  signal  to  stop  and  restart,  the  cars,  and  generally  attend  to  the 
platform  duties,  while  the  conductress  collects  the  fares. — Birming- 
ham Daily  Despatch'. 

Blackpool. — Revenue  Returns. — At  March  16th,  with 

only  16  days  more  to  run  of  the  present  financial  year,  the  total 
Corporation  tramway  receipts  were  £90,603,  compared  with 
£77.42tl  last  year,  an  increase  of  £13.173.  In  Hi  13,  the  record 
for  the  department,  the  full  year's  receipts  were  £84,000,  and  this 
year's  full  takings  will  be  over  £92,000,  thus  beating  the  record  by 
over  68,000. 

The  Watch  Committee  has  decided  to  licence  women  drivers  on 
the  Corporation  cars,  thus  reversing  the  decision  of  last  year.  A 
number  of  women  drivers  are  now  in  training  in  preparation  for 
the  coming  season. 

Bootle. — There  is  a  deficit  of  £2,822  on  the  Corporation 

tramways  account  for  the  past  year,  an  increase  of  £1.811  above 
the  estimated  deficit.  A  sum  of  £4,68!l  in  respect  of  rental  payable 
by  the  Liverpool  Corporation  has  not  yet  been  paid.  An  increased 
expenditure  of  £4,000  is  estimated  this  year,  with  an  estimatedloss 
of  £6,080,  of  which  £2.262  is  for  reserve.  Extensive  track  repairs 
and  renewals  largely  account  for  the  increased  expenditure. 

Burnley. — Accident, — About  10.30  p.m.  on  March  23rd, 

two  tramcars  came  into  collision  near  Duke  Bar  ;  none  of  the 
passengers  were  hurt,  and  the  damage  was  very  slight. 

Huddersfield. — The  Tramways  Committee  has  trans- 
ferred £8,800,  equal  to  a  4d.  rate,  to  the  borough  fund  in  relirf  of 
next  year's  borough  rate.  In  regard  to  the  service  of  cars  to 
Marsden;  a  suggestion  by  the  tramway  manager  is  to  be  carried  out 
as  an   experiment,     This    is  for  the  use  of  special  cars,  with  an 
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arrangement  of  fare-paying  before  entering  the  cars  which  will 
ensure  preferential  entry  for  long-distance  passengers,  for  whom 
the  cars  are  chiefly  provided.  Ordinary  fares  are  to  operate  when 
the  car  moves  into  service. 

Newcastle-on-Tyne. — Rate  Relief. — At  a  meeting  of 
the  City  Council,  last  week,  for  fixing  the  rates.  Councillor  Mayne, 
chairman  of  the  Tramways  Committee,  offered  67,000  from  his 
Committee's  funds.  The  profits  at  the  end  of  the  year  are 
estimated  at  £36,000.  To  bring  the  reserve  fond  up  to  the 
requisite  figure  of  £100,000,  would  require  £29,000.  That  left 
£7.000  at  the  disposal  of  the  Council.  Several  members  spoke 
against  acceptance  of  the  money,  claiming  instead  a  cheaper  and 
more  efficient  service:  other  members  were  not  satisfied  that  the 
money  might  not  be  required  for  renewals,  repairs,  and  the  like. 
Acceptance  was  agreed  to  by  36  votes  to  8. 

Preston. — An  application  of  the  permanent-way  raeu  to 

to  be  granted   a  war  bonus  has  been   referred  to  the  Workmen's 
Wages  Sub-Committee  :  it  is  recommended   that   the  Council   join 
with  other  Lancashire  and  Cheshire  tramway  authori tie 
sider  combined  action  to  secure  greater  uniformity  in  fixing  areas 
and  conditions  of  labour. 

Salford. — The  increased  fares  on  the  Corporation  tram- 
ways come  into  operation  on  Monday.  War  bonuses  and  allowances 
pai'd  to  dependents  of  employes  serving  with  the  Forces  have  caused 
an  additional  annual  expense  of  not  less  than  £30,000,  and  it  is 
hoped  by  the  Committee  that  the  fare  and  stage  revision  will  lie 
sufficient  to  meet  the  increased  financial  obligations,  and  also  make 
a  substantial  contribution  towards  the  relief  of  the  rates.  One  of 
the  changes  is  the  abolition  of  the  halfpenny  fare  for  children,  and 
all  children  occupying  seats  must  be  paid  for. 

Stalybridge. — The  Joint  Tramways  Board  has  received 

complaints  of  the  crowded  state  of  the  cars  on  certain  routes  in 
the  early  morning,  and  the  manager  has  been  instructed  to  write  to 
the  owners  and  managers  of  mills  suggesting  a  variation  in  the 
times  of  commencing  and  ceasing  work,  so  as  to  minimise  the 
pressure  at  certain  hours. 

York. — When  the  City  Council  met  last  week  to  consider 

the  estimates.  Aid.  Rhodes  Brown  said  that  instead  of  the  estimated 
profits  there  was  a  loss  of  £700  on  the  tramways  and  £1,470  on 
the  electricity  undertaking.  Aid.  Meyer,  chairman  of  the  Tram- 
ways Committee,  said  the  higher  prices,  including  labour,  repre- 
sented ."'ii  per  cent,  of  the  expenditure,  while  the  6s.  war  bonus 
represented  25  [ier  cent,  of  the  increase  ;  also  there  was  a  decrease 
in  efficiency.  Unless  transport  undertakings  could  charge  more 
for  their  services,  they  could  not  lie  run  at  a  profit.  The  Elec- 
tricity Committee  had  given  notice  of  an  increase  of  10  per  cent. 
in  its  charges,  but  they  could  not  increase  the  tramway  Ian.-,  as 
these  were  lived  by  A''t  of  Parliament. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Bagdad  Wireless  Station.— A  powerful  wireless  installa- 
tion at  Bagdad,  constructed  by  the  Germans,  and  in  direct  com- 
munication with  Berlin,  was  blown  up  by  the  enemy  before  the 
arrival  of  the  British  Forces  on  March  11th. 

Electrophones    in    Hospitals.— The    free    electrophone 

service  given  by  the  Electrophone  Co.  to  many  London" hospitals 
and  homes  for  wounded  soldiers  and  sailors  includes  an  installation 
at  the  London  Hospital,  by  which  100  patients  can  listen  whilst 
lying  in  bed  to  the  performances  at  the  leading  musical  comedy 
theatres  and  music  halls. — Daily  Telegraph, 

Imperial  Communications.— The  Royal  Commission  on 

the  Natural  Resources.  Trade,  and  Legislation  of  the  Empire,  in 
its  report,  issued  this  week,  includes  a  statement  that  cheaper 
cable  rates  are  an  urgent  necessity,  and  that  public  opinion,  in  all 
the  Dominions  is  in  favour  of  State  control  of  the  Imperial  lines. 
The  acquisition  of  an  Atlantic  cable  by  the  State  i.-  recommended, 
and  a  considerable  reduction  in  Press  rates  is  proposed  for  the 
cheap  and  wide  dissemination  of  Imperial  news. 

Post  Office  Telegraphs  and  Telephones.— The  annual 

report  ot  the  Postmaster-General  for  1915-16  was  issued  last  weei 
that  68,000  Post  Office  servants  are  with  the  Colours,  ami 
7,000  more  will  be  set  free  when  required.  Nearly  2,000  have  lost 
their  lives,  and  many  honours  have  been  won  by  Post  Office  em- 
ploye's. The  depletion  of  the  trained  staff  has  thrown  a  heavy 
strain  on  the  Department,  which  has  had  to  carry  out  new  work  on 
an  extensive  scale,  and  to  deal  with  phenomenal  development  in 
certain  branches,  while  it  has  constructed  and  maintains  a  network 
of  telegraph  and  telephone  lines  for  the  use  of  the  Home  Defence 
Forces,  and  its  factories  are  engaged  on  munition  work  ami  in 
making  telegraph  and  telephone  apparatus  for  use  in  the  field. 

Increased  oharges  were  brought  into  force  in  October  and 
November,  1915,  and  brought  in  (up  to  March  31st,  1911!')  about  one 
million  sterling  additional  revenue  :  the  extra  charges  included  : — 
On  telegrams,  3d.  per  message,  realising  £200.000  ;  on  telephones, 
flat-rate  (unlimited")  lines.  £3  per  line  in  London.  £1  10s.  and  £2 
in  the  Provinces  :  trunk  calls,  an  increase  of  one-third  (  hut  a  large 

reduction  in  trunk  traffic  occurred,  and  the  yield  was  only  rsn.i 

whereas    £120.000    was    expected):    and   call    office    charg 

i  i>.v  Id..  realising  i.l " '.  as  against  £60, estimated. 


On  March  31st.  1916,  the  total  mileage  of  wires  was  ;'..2',).-l.'l' 
miles,  an  increase  of  6'3  per  cent. ;  telegraph  wires  amounted  to 
204.180  miles,  telephone  wires  to  2,843,254  miles,  and  spares  to 
157,088  miles  ;  aerial  wires.  1,022,036  miles;  underground  wires. 
2.229,055  miles  ;  and  submarine  wires.  13.731  miles. 

The  storm  in  March.  1916,  was  the  worst  in  the  history  of  the 
telegraph  and  telephone  services,  especially  in  the  Midlands,  where 
every  line  crossing  a  belt  of  country  in  a  northern  and  southern 
direction  was  brought  down  :  2,160pol'eswere  broken, 6.050 uprooted. 
and  33.300  blown  over.  This  involved  there-erection  of  41,500 
poles,  equivalent  to  14,000  miles  of  main  pole  line,  and  about  1,500 
tons,  or  17.000  miles,  of  copper  wire  had  to  lie  replaced.  Owing  to 
shortness  of  staff,  the  work  of  repair  occupied  many  months. 

A  large  number  of  special  telegraph  circuits  was  provided 
for  Government  departments,  and  Government  traffic  nearly 
doubled.  The  number  of  telegraph  offices  open  on  March  31st. 
1-916,  was  14,156,  a  decrease  of  66.  The  number  of  telegrams 
handled  was  84,157,000,  of  which  64,685,000  were  ordinary  (a 
reduction  of  71  millions  i.  3,695,000  Press  la  reduction  of  f  million). 

7,503,000  foreign  (a  reduction  of   nearly  2  millions),  and  7,128, 

Government  tan  increase  of  3,410,000).  The  revenue  from  paid 
traffic  was  £3,111,235.  an  increast  of  £97,326  ;  unpaid  traffic  was 
estimated  at  £538,461, an  increase  of  £270.182. 

The  decrease  in  ordinary  inland  traffic  was  10'4  per  cent.,  and  in 
Press  telegrams  1  7  per  cent.  To  compensate  for  the  withdrawal  ol 
telegraphists  for  military  service,  additional  operators  have  been 
trained,  telephone  transmission  has  been  employed,  and  the  use  ol 
high-speed  apparatus  has  been  extended.  The  Committee  appointed 
in  1914  to  consider  the  various  systems  of  high-speed  telegraphy 
reported  in  January.  1916.  The  use  of  the  telephone  for  the  dis- 
patch and  delivery  of  subscribers'  telegrams  has  been  fostered,  and 
the  telephone  has  been  substituted  for  the  sounder  at  a  large, 
number  of  small  offices. 

Foreign  telegrams  showed  a  substantial  decrease  in  number,  but 
an  increase  in  length,  with  the  result  that  the  revenue  was  slightly 
higher.  The  use  of  nine  codes  has  been  authorised.  An  "  urgent  " 
telegraph  service  with  Russia  and  Roumania  was  introduced  in 
January,  1916,  at  triple  rates. 

The  "development  of  the  telephoue  system  has  been  seriously 
retarded  by  want  of  funds  and  labour.  New  orders  for  43.286 
telephones  were  accepted  during  the  vear.  ami  over  5,000  circuits 
were  provided  for  Government  departments.  It  was  impossible  to 
keep  pace  with  the  applications  for  new  telephones,  and  a  war 
surcharge  (minimum  Cllwas  imposed  to  limit  the  demand,  with 
the  result  that  the  applications  were  reduced  by  50  per  cent.,  and  a 
sum  of  £ 4.".. i mo  was  brought  in  during  the  seven  months  ending 
March  31st.  1916.  Notices  t  >  remove  54,680  telephones  were. 
received,  an  increase  of  4  percent.  Apart  from  15,000  telephones 
provided  for  the  temporary  use  of  Government  departments,  the 
Post  Office  owned  on  March31sfc  1916,  786,991  telephones,  of  which 
263,135  were  in  London.  406.34 7  in  England  and  Wales.  91.221  in 
Scotland,  and  26,282  in  Ireland  .  776  million  effective  calls  were 
originated,  a  decrease  of  4S  pel  cent.  The  total  number  of  inland 
trunk  calls  was  40,357,284,  a  decrease  of  0'56  per  cent.  New- 
exchanges  ojiened  numbered  71.  making  the  total  number  3.109  ; 
751  public  call  offices  were  opened,  and  991  closed.  Seventy-four 
exchanges  were  connected  with  the  trunk  system,  and  126  addi- 
tional trunk  circuits  were  completed  ;  the  amalgamation  of  trunk 
and  local  exchanges  was  also  carried  further.  The  London  - 
Birmingham  cable  was  extended  to  Liverpool,  and  a  new  cable 
Viet  ween  London  and  Brighton  was  brought  into  use.  Short  - 
distance  trunk  services  have  been  accelerated.  Automatic  exchange- 
are  in  satisfactory  operation  at  the  General  Post  Office  (London  >. 
Accrington,  Chepstow.  Darlington.  Epsom,  Hereford.  Newport 
(Mon.),  and  Portsmouth.  The  war  has  delayed  the  construction  of 
similar  exchanges  at  Leeds,  Grimsby,  and  Stockport.  Continuous 
telephone  service  is  now  provided  at  all  except  334  exchanges. 
Rural  party  lines  increased  by  133  to  2.398.  It  is  estimated  that 
7.721,000  telegrams.  115,900  express  letters,  and  5,650  ordinary 
letters  were  sent  by  telephone.  The  receipts  from  private  tele- 
phone lines  were  £248,078,  as  compared  with  £263.108.  In 
London,  the  new  Charterhouse  exchange  is  approaching  com- 
pletion, but  work  on  the  Bishopsgate.  Tower,  and  Holborn 
exchanges  has  been  suspended.  During  the  year  the  telegraph 
factory,  at  Birmingham  was  completed.  The  total  expenditure 
out  of  telephone  capital  on  sites  and  buildings  was  £94,894. 

The  expenditure  on  the  telegraph  service  amounted  to  £5,155.850, 
and  the  revenue  to  £4,786,391,  leaving  a  net  deficiency  (adjusted! 
of  £502,670,  of  which  £278,616  was  allotted  to  depreciation,  and 
£271,691  to  interest  on  the  purchase  of  thi  telegraph  system.  The 
plant  was  valued  at  £7,692,420,  [ess  depreciation  £2,429,373.  The 
expenditure    on    the    telephom  -  and    the 

revenue  £  7.362,315.  leaving  a  net  deficit  (adjusted)  of  £128,043; 
the  plant  w;i-  valued  at  £27  71 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Aberdare. —  U.D.C.  Electricity  Department.  Battery 
of  accumulators,  complete.     S.>e  "Official  Notices''  March  16th. 

Aylesbury. —  Blectricitrj  Department.  200-kw'  direct- 
coupled  internal-combustion  engine  and  generator,  fuel  plant,  and 
;i.v.  ssories.    Si  e    '  iffioial  tCotio  - 
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Bray.  —  April  3rd.     U.D.C.      StoBes   for   electric  light 

works.     See '' Official  Notices  "  March  23rd. 

Bury. — Overhauling  and  maintenance  of  private  telephone 
system  for  Bury  District  Co-operative  Society,  Ltd.  Particulars  at 
Office.  Knowsley  Street. 

Glasgow. — April  5th.  Corporation.  Turbo-alternators 
(15,000  KW.),  transformers,  and  condensing  plant  for  the  new 
generating  station  at  Dalmarnock.  Particulars  from  Mr.  W.  W. 
Lackie,  Chief  Engineer  and  Manager,  75,  Waterloo  street.  Glasgow. 

Hull.  —  April    12th.      Electricity  Committee.      Cooling 

lowers.     See  "  Official  Notices"  March  23rd. 

London. — St.  Pancras. — April  12th.  B.C.  Arc  lamp 
sarbons.     See  "Official  Notices"  March  9th. 

Manchester. — April   3rd.     Corporation   Electricity    De- 

partment.     Stuart  Street   generating  station.     Low-pressure  water 
pipes,  ^c.     Mr.  F.  E.  Hughes,  Secretary. 

Warrington. —  April   11th.     Electricity  and   Tramways 

Committee.    One  3,000-KW;  turbo-alternator  and  surface  condensing 
plant.     See  "Official  Notices"  March  Kith. 

April  11th.  Electricity  and  Tramways  Committee.  .Motors  and 
transformers.     See  "Official  Notices"  March  23rd. 


CLOSED. 

Glasgow.  —  The  T.C.  has   accepted   the   tender  of  the 

British   Thomson-Houston  Co..   Ltd..    for  three   1,000-KW.    rotary 

converters,  at  £3,100. 

Leyton. — Trolley  wire  :    British  Insulated   and   Helsby 
Cables,  Ltd. 


FORTHCOMING     EVENTS. 


Association  of  Mining  Electrical  Engineers  (Lancashire.  Cheshire  and 
North    Staffs.    Branch). — Joint   meeting   with    the  Colliery   Managers1 

Association.  Saturday,  March  31st.  At  3  p.m.  At  the  Technical  College, 
istoke.  Paper  on  "The  Electrification  of  a  Group  of  Collieries."  by  Mr. 
H.  Green. 

(West  of  Scotland  Branch*.— Saturday,  April  7th.    At  4.30  p.m.    At 
the  Royal  Technical  CoUege,  Glasgow.     Annual  meeting. 


Institution  of  Electrical  Engineers  (Western  Local  Section.  Monday, 
April  2nd.  At  5  p.m.  At  the  Merchant  Venturers'  Technical  College, 
Bristol.     Annual  meeting. 

(Scottish  Local  Section!.— Tuesday,  April  3rd.  At  7.30  pin?  At 
207,  Bath  Street,  Glasgow.  Paper  on  "Some  Points  in  connection  with 
Engineering  Specifications,"  by  Mr.  J.  Shepherd.    Annual  meeting. 

(Manchester  Local  Section!.— Tuesday,  April  3rd.  At  7  p.m.  At  the 
Engineers'  Club.     Lecture  by  Prof.  E.  "Wilson.    Annual  meeting. 

Institution  of  Civil  Engineers.— Tuesday,  April  3rd.  At5.30p.m.  At  Great 
George  Street,  s.w.  DiBoussion  on  the  paper  on  "The  New  Electric 
Power  House  at  Birchills,  Walsall." 

Roentgen  Society.— Tuesday,  April  3rd.  At  8.15  p.m.  At  the  Cani  I  I  Hos- 
pital, Fulhaxn  Road.  Discussion  on  "The  Future  of  the  British  X  Ray 
Industry,"  to  be  opened  by  Mr.  G.  Pearce.  Sir  Jas.  Mackenzie  Dai  i  I  ion, 
Prof.  Porter,  F.R.S.,  Major  Wilson,  and  others  have  consented  to  take  part 
in  the  discussion. 

Liverpool  Engineering  Society.— Wednesday,  April  4th.    At  7.30  p.m.    At 

the  Royal   Institution.    Colquitt   Street.     Paper  on    "The   Mn  hell  Thrust 
Block  and  Journal  Bearing."  by  Mr.  J.  H.  Gibson. 


NOTES. 

Easter    Holidays. — -The  next  i*sue  of  the  Electrical 

Review  will  be  published  on  Wednesday  morning,  April  4th, 
instead  of  April  6th  (Good  Friday").  All  matter  should  be  in  our 
hands  at  the  earliest  possible  moment,  as  announced  last  week. 

A    Safety    Controlling     Device    for    Electric     Motor 

Vehicles.— With  the  object  of  eliminating'  the  waste  of  current  of' 
the  battery  of  an  electric  motor  vehicle,  and  the  danger  of  injury 
to  the  electric  motor,  if  the  controller  is  not  returned  to  the 
neutral  position  when  the  brakes  are  applied,  an  ingenious 
device  has  recently  been  patented  by  an  American  electrical  engi- 
neer, Mr.  S.  S.  Amdursky.  of  Rochester.  X.Y..  by  means  of  which 
such  neutralising  of  the  controller  is  automatically  effected  when- 
ever the  brakes  are  applied.  This  is  accomplished  by  the  electro- 
magnetic mechanism  depicted  in  the  accompanying  diagrams, 
fig.  1  being  a  front  elevation  of  the  controller  aud  the  added 
mechanism,  and  fig.  2  a  side  elevation. 

The  electro-magnetic  mechanism  consists  of  a  sol id  magnet 

mounted  in  the  base  of  the  controller  case.  Two  vertical  racks. 
connected  at  top  and  bottom  by  horizontal  cross-pieces,  are  attached 
to  the  top  of  the  movable  core  of  the  magnet.  A  mutilated  gear, 
carried  on  a  small  horizontal  countershaft  below  the  top  of  the 
rack  framework,  when  it  is  in  its  highest  position,  meshes  with 
the  teeth  of  the  racks.  Another  pinion  mounted  on  the  same  shaft 
as  the  mutilated  gear  meshes  with  a  segmental  gear  pivoted  to  the 
controller  shaft,  as  indicated  in  fig.  2. 

In  the  drawings,  the  controller   handle  is   shown   in   its  neutral 
position.    When  it  is  n  backwards  or  forwards  to  give 


a  forward  or  reverse  speed,  the  segmental  gear  on  its  shaft  revolves 
the  pinion  on  the  countershaft,  causing  the  teeth  of  the  mutilated 
gear  to  engage  one  of  the  racks,  and  raise  the  rack  framework  and 
the  core  out  of  the  solenoid.  If  the  latter  is  energised  after  the 
parts  have  been  moved  in  this  manner,  it  tends  to  pull  the  core 
and  the  rack  framework  down  again,  thus  racking  the  several  g'ears 
back  to  their  normal  position,  and  causing  the  controller  to  return 
to  neutral. 

In  order  that  the  energising  current  for  the  solenoid  shall  only 
be  employed  when  the  brake  is  applied,  it  is  controlled  through  an 
electrical  circuit,  which  is  opened  and  closed  by  the  brake  manipula- 
tion. In  fig.  2  the  solenoid  is  shown  connected  with  the  leads  of 
■an  electric  battery — which  may  be  the  battery  that  supplies  the 
current  for  driving  the  vehicle  ;  the  free  ends  of  the  wires  of  the 
circuit  are  attached  to  two  contact  pieces  which  can  make  contact 
with  the  lower  end  of  a  bell-crank  lever  shown  near  the  top  left 
corner  of  fig.  2.  The  other  end  of  the  bell-crank  has  a  pin  which 
works  in  a  slot  in  the  top  of  a  vertical  rod,  the  latter  in  turn  being 
connected  with  the  brake  rod  by  another  bell-crank.  As  the  brake 
rod  moves  by  pressure  on  the  brake  pedal,  the  vertical  rod  is 
pushed  up.  turning  the  bell-crank  and  its  contact  point  so  that 


Figs,  l    tXD  2.    Safi  m  Controlling  Device  fob  Battery 

Vehicle. 

the  later  closes  the  solenoid  circuit,  consequently  automatically 
bringing  the  controller  back  to  a  neutral  position.  The  releasing 
of  the  brake  allows  the  vertical  rod  to  move  down  and  break  the 
circuit,  so  that  the  controller  can  be  moved  again  in  either  a 
forward  speed  or  reverse  direction. 

The  extreme  top  of  the  vertical  rod  also  serves  to  prevent  the 
controller  from  being  moved  from  the  neutral  position  while  the 
brake  is  applied.  The  upper  end  of  the  rod  is  bent  in  the  shape  of 
a  hook,  which  engages  with  one  arm  of  a  detent  pivoted  to 
the  controller  casing  :  the  other  arm  engages  with  a  bevelled  lug 
mounted  on  the  controller  shaft.  So  long  as  the  brake  is  not  in 
use.  the  detent  is  held  on  the  bevelled  lug  by  a  small  coil  spring. 
When  the  brake  is  applied,  the  upward  movement  of  the  hook  at  the 
end  of  the  vertical  rod  permits  the  detent  to  be  released,  and 
when  the  controller  returns  to  its  neutral  position,  the  detent  rides 
over  the  bevelled  lug  and  snaps  in  position  behind  it,  as  shown  in 
fig.  2.  The  detent  is  so  arranged,  however,  that  it  does  not  prevent 
movement  of  the  controller  to  the  reverse  position,  since  there  may 
be  occasions  when  it  would  be  desirable  to  move  the  controller  to 
such  a  position  while  the  brake  is  applied,  in  order  that  the  electric 
motor  may  be  used  to  supplement  the  action  of  the  brakes  in 
reducing  the  speed  of  the  vehicle  or  in  bringing  it  to  a  standstill. 

Provincial  Electric  Supply  Committee.— "We  are  pleased 

to  learn  that  the  Committee  formed  to  represent  the  provincial 
electric  supply  authorities  of  England  holding  Provisional  Orders 
has  already  met  with  a  full  measure  of  success.  The  appeal  met 
with  the  complete  concurrence  of  the  companies  interested,  and  in 
a  short  space  of  time  some  60  provincial  companies,  repre- 
senting between  200  and  300  Provisional  Orders,  have  become 
members.  The  bulk  of  the  capital  invested  in  provincial  com- 
panies is  therefore  represented,  amounting  to  some  seven  or  eight 
million  pounds,  and  all  the  important  companies  in  the  United 
Kingdom  are  included.  In  view  of  the  many  serious  problems 
with  which  the  electric  supply  industry  may  have  to  deal  in  the 
immediate  future,  the  Committee  should  form  an  excellent  means 
of  focusing  the  active  lines  of  policy  of  the  various  companies  on 
any  such  questions. 
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Volunteer  Notes. — First  London  Engineer  Volun- 
teers.— Headquarters  :  Balderton  Street,  Oxford  Street,  W. 

Speoial  Notice.— The  Commandant  congratulates  the  Corps  on  having 
received  official  recognition.  He  trusts  that  every  member  will  make  it  con- 
venient to  attend  at  headquarters  on  Monday,  April  2nd,  between  6  and  7,  for 
medical  examination  and  attestation. 

Monday,  April  2nd. — Technical  for  Platoon  No.  9,  at  Regenev  Street.  Squad 
and  Platoon  Drill,  Platoon  No.  10.  Signalling  Class.  Recruit's'  Drill,  6.30—8. 
Medical  examination,  6. 

Wednesday.  Aprrfith. — Instructional  Class,  f,  15.    Platoon  Drill,  Platoon  No.  1. 

Thursday,  April  5th,  to  Monday,  April  9th. — Headquarters  closed  during 
Easter.  Training  at  Esher.  Special  orders  will  be  sent  to  each  Volunteerwho 
has  sent  in  his  name. — (By  order),  Macleod  Yeahsley,  Captain  and  Adjutant. 

Board  of  Trade  Departmental  Committee  on  Elec- 
tricity Supply. — As  foreshadowed  in  our  last  issue,  the  President 
of  the  Board  of  Trade  has  appointed  a  Committee  to  consider  and 
report  what  steps  should  be  taken,  whether  by  legislation  or  other- 
wise, to  ensure  that  there  shall  be  an  adequate  and  economical 
supply  of  electric  power  for  all  classes  of  consumers  in  the  United 
Kingdom,  particularly  industries  which  depend  upon  a  cheap 
supply  of  power  for  their  development.  The  Committee  is  con- 
stituted as  follows  : — The  Right  Hon.  F.  Huth-Jackson  (chair- 
man), Mr.  H.  Booth,  Mr.  James  Devonshire,  Mr.  J.  Falconer,  M.P.. 
Mr.  G.  H.  Hume,  Mr.  John  Kemp,  Mr.  H.  H.  Law,  Mr.  C.  H.  Merz, 
Sir  Charles  Parsons,  K.C.B.,  Sir  John  Snell,  Alderman  C.  F. 
Spencer,  and  Mr.  A.  J.  Walter,  K.C.  The  secretary  of  the  Committee 
is  Mr.  M.  J.  Collins,  to  whom  all  communications  on  the  work  of 
the  Committee  should  be  addressed  at  the  Board  of  Trade,  7,  White- 
hall Gardens,  London,  S.W.  1 . 

Dublin    Electricity    Undertaking.— The  death   of   Mr. 

Elward,  Chief  Inspector  of  Consumers'  Supplies  under  the  Dublin 
Corporation's  electricity  department,  has  led  to  a  proposal  that  his 
successor  might  discharge  dual  duties,  and  so  effect  a  considerable 
saving  without  interfering  with  the  efficiency  of  the  undertaking. 
Other  re-arrangements  are  stated  to  be  in  contemplation. 

Strike    of   Electricians   at    Athens.— Dispatches    from 

Renter's  agent  at  Athens  state  that,  as  the  result  of  a  strike  of 
electricians  belonging  to  the  Pan-Hellenic  Union,  the  supply  of 
electric  current  was  stopped  in  Athens  and  the  Piraeus,  "  and  pre- 
sumably in  other  towns,"  with  a  consequent  cessation  of  communi- 
cations, lighting,  and  industry.  An  agreement  with  the  Government 
was  subsequently  arrived  at,  an  assurance  being  given  that  the 
men's  claims  would  be  considered. 

Inquiries. — Makers  of  a  battery  automatic   cut-in  and 

cut-out  switch,  without  mercury  contacts,  are  asked  for  ;  also  makers 
of  electrical  apparatus  for  relieving  deafness.  A  correspondent 
seeks  information  on  the  manufacture  of  permanent  magnets  and 
the  composition  of  the  steels  employed. 

The  Metric  System. — On  Tuesday  evening,  at  a  meeting 
of  the  Institution  of  Civil  Engineers,  Mr.  Harry  Allcock 
delivered  a  lecture  on  the  Metric  System,  before  a  large  audience. 
Mr.  Allcock  dealt  first  with  decimal  coinage,  advocating  the 
adoption  of  the  florin  as  the  base,  divided  into  100  parts  ;  he 
showed  that  for  many  years  the  business  community  had  pressed 
for  this  reform,  and  that  the  change  would  not  involve  any  serious 
disturbance  to  trade.  He  then  stated  the  case  for  the  adoption  of 
metric  weights  and  measures,  pointing  out  that  the  system  was 
already  largely  used  in  Russia,  and  that  if  we  led  the  way,  the  United 
States  would  be  sw«  to  follow  our  example.  Manufacturers  need 
not  fear  any  interference  with  their  internal  organisation,  as  the 
Bill  to  be  introduced  into  Parliament  would  make  the  use  of  the 
system  obligatory  only  in  commercial  transactions,  and  any 
alterations  in  designs,  tools,,  ccc.,  would  be  entirely  optional. 

A  lengthy  discussion  followed,  in  which  Sir  Guilford  Moles- 
worth,  Mr.  Oliver  Berry,  Sir  Archibald  Denny.  Mr.  J.  A.  F.  Aspinall, 
Mr.  E.  C  Barton,  Prof.  Lupton.  Dr.  Hunter,  and  others  took  part. 
A  report  will  appear  in  our  next  issue. 

The  sense  of  the  meeting  was  unmistakably  favourable  to  the 
reforms  advocated  by  Mr.  Allcock.  the  opposition  being  of  a  trivial 
description. 

No  B.A.  Meeting. — It  is  announced  that  the  meeting  of 
the  British  Association  arranged  for  Bournemouth  this  year  will 
hot  be  held,  owing  to  the  restriction  of  railway  travellingand  other 
circumstances. 

Re  Meirowsky  &  Co.— Messrs.  George  Schultz  &  Co.. 
Ltd.,  of  10,  Arthur  Street,  London,  E.C.,  wish  it  to  be  understood 
that  the  winding-up  of  the  affairs  of  Meirowsky  &  Co.,  A.-G..  in 
this  country,  by  the  Board  of  Trade,  as  publicly  announced,  does 
not  in  any  way  affect  the  position  or  business  of  their  company,  in 
which  only  British  subjects  have  been  and  are  interested. 

Electrochemistry  in    France. — The    Journal  du   Four 

Elect r'tque  et  de  Electrolyse  remarks  on  the  part  played  by  French 
electrochemical  works  during  the  war.  Acetylene  is  employed  as 
an  illuminant  in  sapping  and  mining  operations,  for  motor-car 
lights,  and  more  especially  in  autogenous  soldering.  Calcium 
oyanamide  helps  in  the  production  of  nitrate  of  ammonia,  the  base 
of  several  explosives.  Ferro-chrome,  ferro-silicon,  ferro-tungsten, 
and  ferro-molybdenum  are.  utilised  in  the.  making  of  steels, 
Aluminium  is  employed  in  steel  works,  the  making  of  fuses, 
aeroplanes,  automobiles,  and  in  certain  explosives  such  as  ammonal, 
which  is  a  mixture  of  nitrate  of  ammonia  and  powdered  aluminium. 
The  manufacture  of  chlorine  gas  has  had  a  sudden  development  : 
the  same  is  true  of  the  manufacture  of  various  other  products  such 
as  sodium,  magnesium,  the  ferro-cyanides,  electric  steels,  ferro- 
manganese,  and  nitric  acid.  These  manufactures  have  borrowed  next 
to  nothing  from  abroad ;  the  electrical  energy  was  supplied  by  French 
hydro-electric  works,  and  the  greater  part  of  the  raw  materials  was 
procured  trom  the  soil  of  France  or  from  that  of  her  Colonies. 


Institution  and    Lecture    Notes.— Royal  Institution.— 

The  list  of  lecture  arrangements  after  Easter  has  been  issued.  It 
includes  the  following  : — 

May  11th,  5.30  o'clock.— Prof.  J.  Joiiv.  F.H.S.,  "Radioactive  Haloes." 
„    l«th,  „         .-  Prof.  F.  Soddy,  F.R.s.,  "The  Complexity  of  the 

Chemical  Elements." 
June  8th,  „  Prof.    Sir    J.  J.    Thomson,    P.R.S.,     "  Industrial 

Applications  of  Electrons." 
April   19th   and  26th,  at  3  o'clock.— Prof.  H.  S.   Foxwell  on   "Industrial 
Finance   After   the   War."      (II    The    Industrial   Btruggl 
(2)  Its  Financial  Needs:  How  They  Can  Best  he  Met. 
May  5th,  12th,  19th,  26th  1    at-3  o'clock'.— Prof.  Sir  J.  J.  Thomson,  P.U.S., 
June  2nd  and  9th  )        on  "The  Electrical  Properties  of  Gases." 

Electrical  Association  of  Australia.  -At  the  third  annual 
meeting  of  the  Victorian  Section,  the  report  of  the  Council  stated 
that  a  Sub-Committee  dealing  with  the  licensing  of  wiremen  had 
drafted  suggestions,  and  was  arranging  for  a  conference  with  the 
Contractors'  Association  and  the  Wiremen's  LTnion.  The  Council 
expressed  the  hope  that  a  final  scheme  would  be  agreed  to,  enabling 
the  proposals  to  be  placed  before  Parliament.  The  proposed  incor- 
poration of  the  Association  and  the  question  of  the  use  of  letters 
after  members'  names  had  been  referred  to  the  Federal  Council 
for  its  consideration.  The  total  number  of  members  of  all  classes 
was  227.  The  balance-sheet  showed  receipts  £321.  and  the  credit 
balance  was  £  1 7ii. 

The  following  officers  were  elected  for-  the  year  : — President, 
Wilfred  N.  Kernot ;  past  presidents,  W.  H.  Alabaster,  F.  A. 
McCarty  ;  vice-presidents,  A.  McKinstry,  A.  X.  Macnicol  ;  hon.  sec. 
A.  Maling  ;  hon.  treasurer,  G.  B.  Lincolne  ;  members  of  Council, 
F.  W.  Clements.  H.  R.  Harper,  A.  L.  Hargrave,  A.  W.  Kendall, 
J.  C.  Lane,  W.  J.  Newbigin,  H.  Clement  Newton  :  hon.  auditors. 
A.  C.  E.  Pulling,  C.  C.  Gray. —  Commonwealth,  Engineer. . 

Appointments  Vacant. — Electrical  staff,  for  the  aero- 
dromes and  hutted  camps  in  the  Southern  Command.  For  particulars 
see  our  advertisement  pages  to-day. 

Restrictions  on  the  Importation  of  Certain  Goods. — A 

Supplement  to  the  Board  of  Trade  Journal  of  March  29th  contains 
a  complete  list  of  articles  the  importation  of  which  into  the 
United  Kingdom  has.  been  prohibited,  except  under  licence,  by 
Royal  Proclamations  of  February  15th,  1916,  and  subsequent  dates, 
and  in  respect  of  which  applications  for  licences  should  be 
addressed  to  the  Controller,  Department  of  Import  Restrictions, 
22,  Carlisle  Place,  Westminster,  London,  S.W.  1. 

I.E.E.  Wiring  Rules. — In  view  of  the  great  demand  by 
the  Government  for  small  stranded  wires,  the  Council  has  decided 
to  permit  for  the  period  of  the  war  the  use  of  single-strand  con- 
ductors up  to  No.  14  S.W.G.  (see  Rule  42). 


NEW     COMPANIES     REGISTERED. 


Isenthal  &  Co.,  Ltd.  (146,791).— Private  company.  Regis- 
tered March  22nd.  Capital,  £5,000  in  fl  shares.  To  take  over  the  business 
of  an  electrical  engineer  and  manufacturer  of  and  dealer  in  etectri 
mechanical  apparatus  carried  on  bv  A.  W.  Isenthal,  at  Dcnzil  Works,  Willes- 
den,  N.W.,  as  Isenthal  k  Co.  The  subscribers  t.jch  with  on.-  share)  are: 
A.  VV.  Isenthal,  95,  The  Avenue,  Ealing,  W,,  electrical  engineer;  Mrs.  C.  R. 
Isenthal,  95,  The  Avenue,  Ealing,  W. ;  L.  F.  Fogarty,  Dene  Cottage,  Rui  lip, 
Middlesex,  electrical  engineer.  The  first  directors  arc  A.  W.  Isenthal  (perma- 
nent!, C.  R.  Isenthal,  and    L.    F.    Fogartv. 

The  Double  Arc  Electric  Welders,  Ltd.   (9..S21.—  Private 

companv.  Registered  in  Edinburgh  on  March  16th,  with  a  capital  of  £1,000 
in  980  ord.  shares  of  £1  each  and  800  def.  shares  of  tid.  each.  Objects  :  As 
indicated  by  the  title.  The  first  directors  are  M.  M.  Irvine  and  K.  In  inf. 
Solicitor  :    J      L.    Mackie.    Glasgow. 

Nottingham.  Electroplating  Co.,  Ltd.  (146,641).— Private 

companv.     Registered   March   19th.   with   a  capital   ol  £7.0011   in  fl   si 

prel  I,  le.  take  over  the  business  carrie.]  nn  by  E  Wilford  al  98,  Sherwood 
Street  Nnrlh,  85a,  Mansfield  Road,  and  32,  Upper  Parliament  Street,  Notting- 
ham, as  the  Nottingham  Electro-Plating  Co.  I  (each  with 
one  share)  are:  E.  Wilford.  08,  Sherwood  Street  North,  Nottinghan 
plater;  Miss  N.  Wilford,  10,  Mapperlev  Road,  Nottingham,  first  sole  direc- 
tor :    E.   Wilford.      Solicitors  :    Warren    &    Allen,    Nottingham. 

Hackbridge    Cable    Co.,    Ltd.     (146.684).— Private    com- 

p.nv.  Registered  March  30th,  "itT!  a  capital  of  £2.5.000  in  £1  shares,  to  take 
over  the  business  of  cable  makers,  electrical  engineers.  &c,  carried  on  at 
Hackbridge,  Surrey,  as  the  Hackbridge  Manufacturing  Co.  The  subscribers 
(each  with  one  share)  are:  H.  Allwood.  Dignall,  Stanley  Park  Road,  Wall- 
ington,  Surrey,  engineering  works  manager;  A.  Kent,  Clovellv,  Marshall* 
Read,  Sutton,  Surrey,  cable  engineer  and  manager.  Permanent  governing 
director :  C.  W.  Bloomfield.  Registered  office :  London  Road,  Hackbridge, 
Surrey. 

Burdette  &  Co.,  Ltd.  (146,7131.— Private  companv.  Regis- 
tered  March  21st.    with    a    capital  .>f  i'0.000  in    £1   shares    (1.000   nr. "* 
over  the  business  of   electi  i>  al    Bid    ■ 

G     L.    Eynon,   and   J.    Meed,,    ,,t    7.    Pocock    Street.    S.E.,    as    Burd 
Thl      snbscrih  ilh     one     ord.    share)    arc:     Mrs      G.     I..     Meech.     29, 

Pcarfield   Road.    Forest    Hill.    S  I  I  Pearfield    Road.    Forest    Hill. 

i  r    Spei  dv,   >:.    Duki     Strei  '.     Wi  Iphi, 

i,„  ,|  engineer;  '•-  I     Eynon,   6    Duki    Sti     i.  Adelphi,  W.<'-.  engineer.     The 

in   i   'in rs  an       I      '  I  P  E]  non, 

Mavall  &  Co.,  Ltd.  (146,594).    -Private  company.    Ret<is- 

'. 

i,iv  28th   thi     bus!  less  ol  nd   dealers   in   ejei  U 

mechanical   equipment,  Sri   .  i  mi-1    on    b     I.   «      Mavall     n   117,   Corporation 
Street.   I'.:-" 
ore:    1.   W.    Mavall.  1(7,  Corporation   Street,   Birmingham,  el 

i 
rhe  first 

1      \     '  ou,  i  i'  147,  I 

Hudson's   Electrical    Engineering  Co.,   Ltd.    (146,731).— 

Private    company.      Registered     March    21st,    with    a    capital    of   £1.000    in    £1 

shares,    to    take   over   the   business    of    an    electrical   engineer  carried    on   at   3. 

Prudential    Buildings.     Par*    Row.    Leeds,    and    elsewhe-e.    is    Hud, en    &    Co. 

The    suh«erihers    'each    with    one    -h  ,r,-)    are:    I     A     Atkinson,    17.    Clarendon 

Place.    College    Re.ni.     Leeds,    solicitor;    G.    ri 

Wakefield,    contraclo: .      The   first    directors   arc    to    be    app 

scriberi.     Solicitor.    A.   Will  .  -'•      Leida 
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Nicholson  &  Crockett,  Ltd.  (146,743). — Private  company. 
March   21st,    with   a    capital    ol    £500   in  £1   shares,    to    lake    over 

the    business  of    manufacturers   of  and  dealers    in    eleetrieal    and    scientific    inslru- 

!  on   bj     I      N.    Clark  and   L.   C.   A.    Aylett,   as    Nicholson   &   Croc- 

keir,  al  llii.  Dallow  Road.  I  uion.  The  subscribers  (each  with  one  share) 
nre;  J.  N.  (lark,  li,  Vernon  Road.  Luton,  scientific  instrument  maker;  L.  C. 
A  Aylett,  H6,  Dallow  Road,  Luton,  scientific  instrument  maker;  J.  P.  G. 
Ajtett,  10,  Roseberr)  K I,  Chelmsford,  works  accountant.  The  first  direc- 
tors are:  I  \  Clark  (chairman),  1,  C.  A  Aylett,  and  J.  P.  G,  Vylett. 
Registered  offici   :    11«,    Dallow     Road,    Luton. 

Power    I:n>;ineerinj5    Co.,    Ltd.    (146,808). — Private   corn- 
pan;        Registered     Mi 22nd,    with    a    capital    ol    61,000    in    £1    shares,    to 

iik.  ovei  tie  business  ol  engineers,  welding  experts,  manufacturers  of  wood 
and  rubbci  blocks,  cranes,  boisls.  lubes,  &c,  carried  on  al  Manchester  by 
E.     K.     Voigl    &    Partners    as    Ihe    Power    Engineering    Co.      The    subscriber's 

leach    ivi n.      share)    an   :     Emil    R.    Voigl,    69,    Hodgi      Lane,     Prcstwich, 

Manchester,    uhgini-er;     Ernesl     M.    Ginders,    7a,     Alherl      Ivenuc,     Prestwich, 

Manchester,    engineei        Ihe    first    dire s    arc:     Emil    K      \oie,i     (permanent 

directoi  and  secretary),  Ernesl  M  Cinders,  and  Mrs.  M.  Voigt.  Registered 
uffice:    Tfiomas   Street,   Cheelhain    Hill,    Manchester. 

.1.    &*W.    15.    Smith,    Ltd.    (146,734).     Private   company. 

I'hi .an    .•   ,-   registered    on    March   gist,    with     .   i  ipital   ol    £70,1 1    tl 

o    icquire   hum   ihe   executors   of    Ihe    late    I.  G.  w  aikins„,i    ihe   busi- 
ness   ol    manufacturers   ol   and    deal.,,    in   gas,    electrical,  glass,    sanitary,   and 

ironn gerj    goods,    ,\.   ,    farmer!)    carried    on    bj    Ihe    said    I.    G     VVatkinson, 

...     ion    lo    I     8    W.    IS     Smith      The    subsci s    (each   with    one  share) 

ate:     I-      Watkinson,    lllli.     Camden      Road.     WW.,     works    manager;    A.     II. 

Millei      a,    iilsa    Road,  Wcstcliff-on-Sea,    in ,    I.   Macmin,    15,    Dowgatc 

Hill,  I  <  ,  5olicitoi  Hi.  executors  of  the  late  I,  G.  Watkinson  may,  while 
holding  £500  shoes,  appoint  a  governing  oi  ordinary  director.  '  Helene 
[or.e  ol  -neb  executors)  may,  while  they  and  she  hold  £1,000 
1  >•-,  appoint  a  governing  director  lo  w 
I, 

Eclipse  Carborundum  &    Llectrite  Co.,    Ltd.   (146,853).— 

I'ie  il npan;        Registered     March    24th,    will pital  ol    £10,000    in   £1 

shares,  to  take  over  the  business  carried  on  al  Vpollo  Works.  South  Road, 
\.w  Southgatc,  N..  as  the  I  nii.-.l  Carborundum  &  Electrite  Works,  Ltd., 
and  the   Vincil  Co.,  Ltd       Agreements   (a)   with   T.   E.  Fowler,  and  (6)  between 

lire    .I..., mpanies.   C     Eves,    and   T.    E.    Fowler,   for   the  purchase  of  assets 

bj  the  said  T.  E.  Fowler.  Tl,  subscribers  (each  with  one  share)  are:  T.  E. 
Fowler,    10,     Beaconsfield     Road.    New    Southgatc,     N.,    manufacturer;     P     H 

I«, a.    85,    Si     Kilda    R.,ad,    West    Ealing,    W.,   clerk.      The    first    directors 

are:  J.  F.  I!.-,!,..  S.  R.  H.ale.  and  T.  E.  Kowhr.  Dir  ctors  must  be  British, 
and  Ihe  usual  provisions  [or  ensuring  ihe  general  British  nature  of  Ihe  com- 
part)  arc  inserted  in  the  Memorandum  of  Association.  Solicitors-  Kenn.ih 
Brown   S    Co.,    Lennox    House.   Norfolk    Street,   W.C. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  inurements. 


Central  Station  Officials.— The  Shipley  District  Council 
has  advanced  the  salary  of  Mr.  W.  Redman,  its  electrical 
engineer,  from    £250  to  £300  per  annum. 

The  Vylesbury  D.D.C.  has  increased  the  salary  ol  Mi 
Turnbull,  its  electrical  engineer,  to  £225  per  annum,  rising 
to  a  maximum  of  £250  bj   £12  10s.  ;i  year. 

The    Eactnej    B.C.    Establishment   and    General    Purpo 
Committee    recommends  the  following   special    grants   to  the 
undermentioned  officers  ol  the  electricity  depart nt  for  addi- 
tional work  perfor d  by  them  in  consequence  ol  the  war 

Mr  3  I;  J.  Bowden,  deputy  electrical  engineer-,  £50;  Mi.  T. 
Dalby,  works  and  sub-station  superintendent,  £30;  Mr.  P. 
M.    Shears",   canvasser,    £20;    Mr.    E.   Wilkinson,    generating 

engii r,  £10;  Mr.  A.  G.  Helling,  assistant  distributing  engi- 

> I'.  £10;  Mr.  J.  P.  Heathman,  chief  clerk,  £10.  The  Com- 
mittee recommends  that  the  designation  of  Mr.  P.  M.  Shears 
in-  sales  engineer. 

The  Bexhill-on-Sea  T.C.  has  appointed  Mr.  I!.  C,  Carter, 
who  has  been  on  the  staff  for  two  years,  as  assistani  eleetrieal 
engineer. 

General.— Conn.  Richard  Holt,  J.P.,  the  Deputy-Mayor, 
is  the  new  chairman  of  the  Blackpool  Tramways  and  Elec- 
tricity Committee.  He  was  vice-chairman  to  the  late  Aid. 
-lames  Brodie. 

Mr.  B.  .1.  Grigsby,  A.M. IKE.,  who  has  been  identified 
with  the  Benjamin  Electric,  Ltd.,  rx>ndon,  since  1908,  and 
was  managing  director  until  December  last,  when  he  resigned 
in  order  to  return  to  the  States  and  take  up  interests  acquired 
there,  has  been  elected  a  director,  and  is  now  vice-president 
and  general  manager,  of  the  Anderson  Electric  Speciality  Co 
562-564,   West   Van   Buren   Street,  Chicago,  I's  \. 

Acting-Corporal  N.  K.  Thomson,  from  the  R.H.  and  R.F.A., 
h.i-  been  granted  a  commission  in  the  Tyne  Eleetrieal  Engi» 

1 i*s.    R.E.      Second-Lieutenant   Thomson   was    gazetted    on 

March  7th. 

Roll  of  Honour.  —A  member  of  the  staff  of  the  Hendon 
Electric  Supply  Co.,  Ltd.,  P.O.  J.  F.  Slabe  (R.N.A.S. 
Armoured  Cars,  Russian  Squadron),  has  been  awarded  the 
St.  George's  Medal.  Writing  to  Mr.  Druromond,  the  com- 
pany's manager,  he  Eays :  "We  have  had  some  exciting 
times  in  Roumania.  and  as  a  result  of  the  work  of  the  car 
i  several   of  our  fellows  have  received  decorations." 

P.(  ).  Allan  Watson,  of  the  same  company,  is  now  attached 
to  the  same  branch  of  the  service,  which  is  doing  excellent 
work  in  Russia. 

Private  Harry  Hfpworth.  A.S.C.,  one  of  the  oldest  em- 
ployes in  the  Blackpool  Corporation  tramways  department. 
has  succumbed  to  pneumonia  in  a  military  hospital  at  Liver- 
pool.    He  was  about  41  years  of  age. 

Lance-Corporal  E.  Xftti.eton.  West  Yorkshire  Regiment, 
killed  in  action,  was  employed  as  electrician  by  Mr.  Harry 
Mi         electrical   engineer  and    contractor,   Bradford. 


Obituary.— Mr.  J.  S.  Raworth. — We  record  with  deep 
feelings  of  regret  the  death  of  Mr.  John  Smith  Raworth, 
M.ltist.C.E..  M.I.E.E.,  which  occurred  on  March  '24th  at 
Streatham  Hill,  London,  at  the  age  of  71  years.  Mr.  Raworth 
was  so  well  known  and  so  popular  a  member  of  the  elee- 
trieal fraternity  that  his  death  will  evoke  from  many  quarters 
expressions  ol  sorrow  at  the  loss  which  the  profession  and 
industry  have  sustained.  We  were  privileged  to  count  bun 
as  one  of  our  oldest  eleetrieal  friends,  and  desire  to  express 
on  our  own  behalf,  as  well  as  on  behalf  of  our  readers  who 
knew  him  and  appreciated  his  many  excellent  qualities,  our 
deep  sympathy  with  his  widow  and  children.  The  late  Mr. 
Raworth  had  been  associated  with  the  electric  lighting  and 
traction  industries  from  their  inception,  indeed,  it  is  close 
upon  40  years  since  he  put  up  the  first  installation  of 
electric  lighting  in  Manchester.  He  served  his  time  in 
the  shops  and  drawing  offices  of  Messrs.  R.  &  W.  Hawthorn," 
oi  Newcastle-upon-Tyne,  and  of  Messrs.  Wren  ,v  Hopkinson. 
ol  Manchester,  and  he  approached  the  designing  of  eleetrieal 
machinery  from  the  point  of  view  of  the  mechanical  engineer 
rather  than  from  that  of  the  electrician.  lie  represented 
Messrs.  Siemens  Bros,  in  Lancashire  in  the  late  seventies  and 
earlj  eighties  of  last  century,  devoting  his  attention  largely 
to  ship  lighting,  first  with  are  and  then  with  incandescent 
lamps.  It  was  practically  a.  case  in  which  bricks  had  to  be 
made  without  straw,  for  though  there  were  dynamos,  lamps, 
and  wires  available,  such  things  as  high-speed  engines,  lit- 
tings,  switches,  and  switchboards,  castings.  &c.,  were  non 
existent,  and  types  and  patterns  of  his  own  had  to  be  evolved 
which  have  persisted,  forming  the  basis  for  several  distinct 
trades.  His  early  work  in  connection  with  ^hip  installations 
on  such  ships  as  the  City  of  Berlin,  City  of  Rome,  Arizona, 
Alaska",  Orient,  &c.«  left  its  influence  on  ship  lighting  plant 
for  many  years  While  at  Manchester,  however,  he  was  en- 
gaged with  many  other  matters  as  well.  For  instance,  he 
ran,  for  a  time,  a  small  central  station  distributing  current  in 
its  immediate  neighbourhood,  and  most  of  the  important 
Manchester  installations  erected  in  those  days  were  done 
under  his  superintendence.  He  put  up  the  first  electrically- 
worked  hoist.  Tn  1886  be  came  to  London,  and  settled  here, 
taking  a  leading  position  with  the  Brush  Electrical  Ensi- 
i  eering  Co.,  then  operating  under  another  title.  The 
company  was  in  a  state  of  transition,  and  difficulties  were 
numerous,  but  the  world  was  beginning  to  awaken  to  elec- 
trical possibilities,  and  a  good  deal  of  useful  work  was  done 
he  him  as  responsible  head  of  the  engineering  department. 
When  the  Electric  Lighting  Act  of  18S8  was  passed  he  was  en- 
trusted   with    many    enterprises,    including    the    supply  stations 

of  the  Citj  of  London  Electric  Lighting  Co.,  the  Leicester 
Corporation,  and  others  at  Huddersfield.  Hanley.  Bourne- 
mouth, and  elsewhere.  Many  of  these  were  wholly,  or  in 
meat  part,  designed  by  him.  When  he  joined  the  Brush  Co. 
a  50-H.P.  dynamo  was  about  the  limit  of  their  capacity,  but. 
when  he  left  ton  years  later— in  1896 — a  1,00(V-H.P.  combined 
plant,  including  both  engine  and  generator,  was  au  ordinary 
older  for  them.  The  works  at  Loughborough  were  designed, 
elected,  and  equipped  under  his  superintendence,  and  that 
being  completed,  he  exchanged  the  position  of  chief  engineer 
for  a  seat  on  the  board,  anil  commenced  practice  in  West- 
minster as  a  consultant.  He  was  already  technical  adviser 
to  several  important  electrical  undertakings,  among  which 
was  the  British  Electric  Traction  Co.  Although  lighting  and 
power  schemes  claim."  I  much  of  his  attention,  his  interest 
became  more  and  more  diverted  towards  tramways,  until  lie 
eventually  undertook  the  technical  directorship  of  the  B.E.T. 
Co.  He  was  actively  associated  with  this  company  for  many 
\  ears.  Mr.  Raworth  has  been  a  prolific  inventor,  yet  one  seldom 
hears  bis  name  associated  with  any  particular  machine: 
even  the  high-speed  engine  that  be  invented  was  always 
known  as  the  "  Universal."  His  regenerative  patents,  how- 
ever, were  put  forward  under  his  name.  Mr.  Raworth  was 
a  man  of  strong  personality.  Subtlety  of  mind,  ready  wit. 
and  oratorical  powers  of  a  high  order,  .were  among  bis  charac- 
teristics, and  be  could  always  be  reckoned  upon  to  add  life 
and  interest  to  an  Institution  discussion  in  the  years  when  he 
could  be  more  frequent  at  meetings  at  Westminster  than 
hid  latterly  been  the  ease,  lie  had  been  in  failing  health 
lor  two  or  three  yens,  and  his  presence  had  been  sadly 
missed. 

Mr.  W.  II.  Haluwjsll.— The  African  World  records  the 
death  of  Mr.  W.  H.  Halliwell.  acting  eeneral  manager  to  the 
1  olulo.  Benguella.  and  Catumbella  Electric  Light  A.  Bower 
Co.,  Ltd.,  who  died  of  fever  in  hospital  at  Lob i to  on  17th 
inst.  Mr.  Halliwell  only  returned  from  England  to  Lobito  a 
few  months  ago  to  take  over  the  general  managership,  pend- 
ing the  absence  of  the  general  manager.  Mr.  E.  H.  Rhodes, 
on  leave.  He  formerly  acted  as  Mr.  Rhodes's  chief  assistant 
at   Benguella. 

Mn.  ARTHUR  BrooKER. — We  regret  to  learn  that  Mr.  Arthur 
Brooker,  general  manager  of  the  Automatic  Telephone  Manu- 
facturing Co..  Ltd.,  of  Liverpool,  and  known  to  electrical 
students  everywhere  as  joint  author  of  the  widely-used 
"  Slingo  and  Brooker"  electrical- compendium,  passed  away 
on  March  23rd  at  his  residence.  Ashfield.  Huyton.  We  hope 
to  refer  to  the  deceased  gentleman's  career  in  our  next  issue. 

We  extend  our  sincere  sympathy  to  Mr.  C.  P.  Elif.son  ou 
the  death  of  his  wife,  which  occurred  on  March  '27th  at  24. 
St.   Mary   Abbotts  Terrace,  Kensington.  S.W. 
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CITY     NOTES. 


The  annual  meeting  was  held  on 
Newcastle  upon.  March  23rd.  Mr.  .1.  B.  Armstrong, 
Tvne  Klectric  who  presided,  referred  to  the  satislac 
Supply  Co.,  Ltd.  ton  results  of  the  fears  work  [see 
"  -  Blec,  Rev.,  March  Kith).  The  engine- 
house  at  Carville.  when  completed,  would  accommodate  five 
large  turbines.  270  of  their  employes  had  gone  to  the  "ont, 
and  six  had  Inst  then'  lives.  The  vacancies  on  the  stall  had 
been  partly  filled  by  female  labour  and  partly  by  discharged 
service  men  Vs  it  was  necessary  that  some  of  these  men 
should  have  certain  technical  knowledge,  they  had  estab- 
lished i ilar  classes  for  them,  at  which  lectures  were  de- 
livered and  demonstrations  given  by  then-  own  officials,  and 
this  systematic  training  had  proved  most  beneficial,  and  the 
n  and  women  were  giving  every  satisfaction,  lhe  direc- 
tors had  been  in  negotiation  with  the  Cleveland  &  Durham 
Electric  Power,  Ltd.,  with 'the  object  of  this  company  acquir- 
,„>.  an  interest  in  the  bitter  concern,  and  the  directors  had 
decided  to  remommend  that  this  company  should  make  an 
offer  to  acquire  bv  exchange  of  shares,  the  shares  and  landed 
preference  income  stock  of  the  Cleveland  Co  and  he  now 
submitted  the  scheme  for  their  approval.     The  Cleveland  Go. 

had  3 liles  of  cables  laid   in  its  area;  it  r^d  81,469  eu\ 

connected;  ami  its  gross  profit  for  1916 .was  437,129.  The 
Teesside  area  had  excellent  facilities  both  by  rail  and  by  sea. 
and  had  during  recent  years  shown  the  promise  ot  becoming 
a.  very  large  industrial  centre.  Quite  recently  it  had  given 
indications  of  more  active  development;  in  fact  ttere  was 
every  reason  to  believe  that  before  many  years  the  lees  dis- 
trict' would  hold  a  leading  position  in  the  industrial  enterprise 
of  the  North-East  Coast.  The  Cleveland  Co.  in  its  early  days 
suffered  through  not  having  behind  it  a  nucleus  of  profit  to 
so  on  with,  such  as  the  Newcastle  Co.  had  in  its  lighting 
load  and  the  result  was  that  the  Cleveland  Co.  had  nothing 
1,,  assist  it  while  its  money  was  being  expended  on  capital 
account  from  which  no  adequate,  return  was  immediately  re- 
ceived The  Cleveland  Co.  benefited  very  much  from  the 
lad  that  the  majority  of  the  waste-heat  stations  were  in  its 
ui'inediate  area;  in  fact,  it  obtained  the  bulk  ol  its  power 
from  the  waste-heat  stations,  and  it  was  only  when  the  war 
broke  out  and  the  effect  of  the  war  on  collieries  was  such 
that  their  output  was  reduced,  that  there  was  a  considerable 
falling  off  temporarily  in  waste  heat  from  these  stations.  The 
result  was  that  the  Cleveland  Co.  had  to  fall  back  on  the  coal- 
fired  generating  station  at  Grangetown;  from  which  it  had 
I,,  get  a  very  considerable  portion  of  its  supply,  and  that 
had  a  very  adverse  effect  on  the  profits  of  the  pas!  two  years 
|',,r  the  .station  named,  partly  owing  to  its  situation,  and 
partlv  owing  to  the  class  of  plant  installed,  which  was  far 
from'  an  economical  one.  The  Cleveland  Co.  had  received 
many  applications  for  additional  current  from  its  present 
customers  as  well  as  applications  from  new  manufacturing 
undertakings,  but  from  the  difficulties  with  which  it  was 
faced  they  did  not  see  their  way  to  take  advantage  ol  tie' 
position  This  position  became  acute  before  the  end  of  last 
year-  hence  the  negotiations.  The  chairman  indicated 
the  advantages  that  would  accrue  to  the  Newcastle  Co.  from 
the  acquisition  of  the  Durham  Co.,  and  said  that  certain 
developments  could  be  carried  out  much  more  cheaply  by 
them  than  bv  the  Durham  Co.,  adding  that  ll  the  stations 
were  run  conjointly  considerable  economies  would  be  pos- 
sible. The  directors  of  the  Newcastle  Co..  realising  the  many 
advantages  that  would  so  accrue,  and  also  the  advantage  it 
would  be  to  the  interests  of   power  supply,    which  had  become 

a  matter  of  great  national  importance,  meed  thai  advantage 
should  he  taken  of  the  opportunity  now  offered  of  closer 
union  with  the  Cleveland  Co.,  and  strongly  recommended 
the  approval  of  the  scheme.  They  reserved  the  right  to  with- 
draw  the  oiler  in  the  event  of  their  not  receiving  a  satisfac- 
tory response  from  the  Cleveland  shareholders.  He  formally 
moved  that  the  proposals  for  acquiring  the  shares  ol  the 
Cleveland  arid  Durham  Electric  Power,  Ltd.,  he  approved. 
The  report  was  adopted  without  opposition.    • 

Mr.    Tun's    I'ui'oM'.n,   M.P.,    presided 

Cleveland      and       at    the  annual   meeting,    held   on    March 

Durham      Ulectric     23rd.       lie    said    that     the    gross    profit 

Power,       Ltd.         showed    an    increase    of    £5,972.      It    was 

proposed  to  pay  a  dividend  of  ■_'  per  cent. 

on  the  preference  shares.     There  had  been  s e  inquiries  as 

to  wliv  they  were  not  paying  more  than  that  amount,  but  it 
wa-    all    that    they    could  'safely    and     prudently    give.        With 

reference   to   the    proposed   arrangement   with    the  Newcastle 

Electric   Supply    Co..    as    the    result    of   a    conference    between 

the  Cleveland  board  and  that  of  the  Newcastle  Co.  terms 
were  adjusted,  subject  to  the  approval  of  the  Newcastle  Co., 
which  approval  had  been  given  that  day  In  due  course  an 
offer  would  be  made,  accordingly,  to  each  shareholder  m 
the  Cleveland  Co.  lor  his  shares  on  the  terms  adjusted  sub- 
ject to  the  condition  that  if  there  was  not  an  adequate  res- 
ponse to  the  otfer  the  Newcastle  Co.  was  at  liberty  to  with- 
draw   it.      The    directors    unanimously    recon nded     the 

acceptance  of  the  offer.  With  regard  to  the  progress  ami 
position  of  the  company,  the  best  method  el  showing  it  was 
to  look  at  the  revenue  and  costs  of  the  company  and  ol  its 
associated    companies   for    a    period    of    years,      lie   gave    the 


figures  for  the  last  four  years.  In  1913  the  revenu 
£131,933,  iii  1914  £141,482,  in  L915  6151,512,  and  in  1916  il 
was  £192,434.  The  costs  were:  L913,  691,640;  1914,  £95,914; 
1915,  1110,368;  and  1916,  £141,312.  These  figures  showed 
that  a  large  and  pro  r<  <•.,  business  had  been  e  tablished, 
the  revenue  having  increased  bj  £60,501.  It  was  not  po 
slide  to  arrive  at  an  actual   comparison   between   the  re  nil 

of   the    war    period    anil    those   ol     the    pre  war    period,    as    the 

conditions  were  different  in  many  material  respects,  but, 
making  every  allowance,  it  was  evident  that  the  development 
had  been  substantial  and  well  maintained,  'lhe  increa  < 
the  cost  ill  the  period  named  was  from  £91,000  to  £141,000, 
an  increase  of  £49,672.  It  would  thus  he  seen  that  the  in 
creased  cost  hail  absorbed  about  four-til i h-  of  the  revenue 
in  the  last  lour  years.  By  far  the  greater  pail  of  that  in- 
crease was  due  to  the  increased  cost  of  generating  current 
In  coal-fired  stations  in  consequence  of  the  war  I  In  va 
shown  bj  the  following  figures:  The  cost  was  in  1913,  61  15 
in   I'.MI,  £5,338;  in   1915,  £16,4(10;  and  in  line.  £37,753.    That 

increased  cost   seriously  affected  the  company,  I  the  com- 

pany,   notwithstanding    the  development  of  its  business,  had 

been  unable  since  the  war  began  to  pay  the  full  dividend  on 
the  preference  shares.  The  amount  paid  on  those  shares  had 
been  from  5  per  cent,  down  to  -J  per  rent.  In  these  condi- 
tions of  increased  volume  of  business  and  increased  cost,  they 
found  themselves  met  with  a  demand  lor  additional  supply 
from  existing  consumers  and  urgent  requests  to  meet  pro- 
posed developments  in  the  district.  The  iron  and  steel  indus- 
tries had  been  called  to  make  large  extensions  of  the  plant, 
and  all  the  indications  were  that  there  would  be  other  large 
extensions,  as  well  as  the  establishment  of  new  works  in  the 
area.  Thus  there  would  be  a  large  demand  for  current,  much 
larger  than  in  the  past.  They  had  made  some  steps  to  meet 
that  additional  supply,  but  the  directors  had  been  met  with 
the  necessity  of  extending  the  plant  at  a  time  when  the 
raising  of  additional  capital  was  a  matter  ol'  exceptional  diffi- 
culty. The  directors  had  found  it  impossible  to  arrange  din- 
ing the  war  either  for  the  construction  of  additional  waste- 
heat  plant  or  to  obtain  the  capital  necessary  for  an  adequate 
extension  of  coal-fired  generating  plant.  It  was  under  those 
circumstances  the  conference  he  had  mentioned  took  place 
with  the  board  of  the  Newcastle  Co..  and  the  arrangements 
set  out  in  the  circular  then  had  received  were  framed.  With 
regard  to  the  terms  proposed,  he  might  at  once  say  the-, 
were  not  based  on  the  present  market  price,  because  thi 
shares  were,  not  quoted,  nor  yet  wen-  they  based  on  the  war 
results,  but  they  endeavoured  to  arrive  at  terms  fair  to  both 
parties  having  regard  to  the  value  of  the  area  and  the  future 
prospects  of  business.  Their  only  regret  was  that  while  they 
had  advanced  so  far  they  had  not  secured  the  full  measure 
ol  success  lor  the  shareholders  which,  under  ordinary  cir- 
cumstances, they  would  have  obtained.  The  report  was 
adopted.  It  was  intimated  that  the  shareholders  would  have 
until  April  Itth  to  consider  the  Newcastle  Co.'s  offer,  ami  if 
a  sufficient  number  of  shareholders  accepted,  the  matter  would 
be    carried   through. 

Lighting  restrictions  reduced   the  sale  of 

Minehead  energy  for  lightine.   purposes.     Fuel  and  all 

Electric  Supply       materials  increased  in  cost,  and  the  repairs 

Co.,  Ltd.  were  unusually    heavy    Owing  to  the    frac- 

turing of  the  crankshaft  of  the  six-cylinder 
high-speed  vertical  suction  gas  engine.  Units  sold  for  heat 
ing  and  cooking  show  an  increase.  Total  units  sold  236,533, 
against  23G\416  lor  1915.  Units  generated  341,158,  used  on 
woiks  ■li.ry.i-l,  not  accounted  lor  80,093".  Average  price  ob- 
tained fell  from  3.40d.  to  3.36d.  per  unit.  Profit,  after  pay- 
ing debenture  interest.   £1,466,    plus  £142   brought   forward. 

After    flaying    the    preference    dividend    and    S    per    cent.,    less 

income  tax,  en  the  ordinary  shares,  paying  bonuses  to  cer- 
tain officials  £60,  and  putting  £850  to  depreciation  and  re- 
serve,   £56   is   to   be  carried    forward. 

The  credit    balance    for   1916    i-    G23.938, 
Brompton  and     pius  4_t,,0PJ  brought   forward,  and    fl 77  in- 
Kensington       terest.     Seven    per    cent,    is    paid    on   the 


Electricity 


pi 


eference  shares.  £5-,104  is  put  to  depn 


Supply  Co.,      eiation,    £2,000  to  reserve.   9   per  cent,  is 

Ltd.  | |     on     the     ordinary     shares,     dii. 

addui il  ren ration  takes  £501,  and  there  is  to  he  carried 

forward  £6,075.  The  number  of  consumers  increased  iron. 
6,512  to  6,678,  and  the  8-c.p.  lamps  connected  b\  18,452,  mak 
ing  345  744  The  gross  receipts  decreased  from  £56,469  r 
£55878-  expenditure  increased  from  630  074  to  631,940;  net 
receipts  fell  fr 626,395  to  623.93S;  the  average  price  ob- 
tained per  unit  increased  ii hi.  to  I. hi. 

\l,;     .1    Taslob   presided    at    the  annual 
■Vutomatic         meeting,   on    Monday,    at    Liverpool,      Bi 
Telephone        said  that  during  1916  the  factor   had  been 
Manufacturing     working   day   and    night,     Thej    bad 
Co      I  td  ever.   I n   able    to  complete  the    BUt 

installations   at    Portsmouth,    Paislej 
Blackburn    ami  all  the  exchanges  erected  to  dab 
satisfaction,  which   was  a  good  augurj    for  the  future.     I  hey 
had    every   reason    to   believe  that   the    Leeds  excbai 
largest  automatic'  exchange  to  be   erected   in  this 
would  be  finished  foi  service  as  noon  as  the  I 
rendv  for  it      Owing  to  shorl  tge-ol     I  in  and  oil,  -     . 

department  had  not  been  aide  to  proceed  with  its  , 

scheme  as  rapidly  as  expected.     The  cash  balance,    11*1,877, 
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was  a  large  increase  on  1915,  but  Excess  Profits  Duty  had  to 
be  met  out  of  it.  The  balance  was  due  to  increased  trading 
and  a  quicker  turnover.  The  works  were  fully  employed,  and 
were  likely  to  continue  bo  until  the  end  of  the  war.  When 
the  end  came  they  were  bound  to  suffer,  inasmuch  as  it  would 
be  quite  impossible  to  cease  the  manufactures  on  which  they 
were  now  engaged  and  revert  to  their  ordinary  business  with- 
out considerable  loss  of  time  and  money.  They  were  doing 
their  best  to  anticipate  the  situation.  It  was  mentioned  later 
that  Mr.  F.  A.  Mellmger,  a  director,  was  at  present  in 
America,  keeping  alive  in  various  parts  of  the  world  the  trade 
that  under  war  conditions  they  could  not  possibly  do  in  this 
country. 

Dr.  E.  K.  Muspbatt  presided  at  the  an- 
British  Insu=  nual  meeting,  held  at  Liverpool  on  Mon- 
lated  &  Helshy  day.  He  said  that  the  good  results  shown 
Cables,  Ltd.  in  the  report  were  the  outcome  of  a  much 
larger  volume  of  business  in  money  value 
during  the  year  than  ever  before.  The  changes  made  to 
enable  them  to  manufacture  articles  comparatively  new  to 
them,  and  the  curtailment  of  their  ordinary  trade,  and  the 
stoppage  of  almost  the  whole  of  the  export  business,  all 
pointed  to  the  fact  that  after  the  war  new  and  strenuous 
efforts  would  have  to  be  made  to  enable  them  to  resume  the 
important  position  that  they  formerly  held.  Doubtless  some 
of  the  new  departments  would  help  to  attain  that  end.  The 
difficulty  of  retaining  sufficient  skilled  men  had  been  very 
great,  and  the  employment  of  women  workers  had  beeii 
greatly  increased  wherever  it  had  been  possible.  The  amount 
of  the  capital  expenditure  was  reduced  from  £651,175  to 
£645,522,  as  they  had  provided  by  depreciation  ,±'5,653  more 
than  was  expended  upon  capital  account;  this  it  was  con- 
sidered wise  to  do,  having  in  view  that  after  the  war  some 
rearrangement  of  the  plant  and  machinery  would  be  neces- 
sary. The  employment  of  so  much  unskilled  female  labour 
had  unduly  increased  the  wear  and  tear  of  the  plant,  and  had 
necessitated  the  provision  of  a  larger  sum  for  depreciation. 
The  conditions  under  which  business  had  been  conducted  dur- 
ing the  year  had  been  very  onerous.  The  committees  set  up 
for  the  control  of  raw  material,  the  provision  of  men,  the 
adjustment  of  taxation,  the  welfare  of  workpeople,  &c.,  were 
very  numerous,  and  the  difficulty  in  satisfying  the  desires  of 
conflicting  bodies,  such  as  those  who  wanted  the  com  pan  \  s 
men  and  those  who  were  desperately  in  need  of  the  product 
of  their  labour,  had  made  the  position  very  difficult,  and,  in 
addition  to  haying  had  to  carry  on  with  a  reduced  staff,  there 
was  now  required  by  these  numerous  committees  an  unprece- 
dented number  of  returns,  and  forms  to  be  filled  in  with 
minute  particulars,  involving  a  very  great  deal  of  labour.  In 
ordinary  times  it  would  have  been  possible  to  create  a  new- 
department  for  the  conduct  of  this  additional  business,  but 
the  work  had  to  be  done  by  a  staff  which  had  lost  man 
its  well  trained  workers,  and  he  told  the  shareholders  this 
that  they  might  understand  that  the  thanks  he  offered  on 
their  behalf  to  the  staff  and  workpeople  were  sincere.  He 
would  like  specially  to  name  the  general  manager.  Mr.  Dane 
Sinclair.  Mr.  Nisbett,  Mr.  Brotherton.  and  the  secretary,  Mr. 
Kerfoot,  upon  whom  so  much  of  this  additional  strain  had 
fallen. 

The  adoption  of  the  report  was  seconded  by  Sir  Harmood 
Baxxer.  M.P.,  who  referred  to  the  necessity  for  them  all  to 
consider  well,  and  to  use  their  best  efforts  to  arrange  proper 
terms  for,  trad^  after  the  war.  Their  companv  was  well 
equipped  and  quite  ready  to  meet  any  competitors,  but  they 
were  bound  to  see  that  conditions  of  trade  after  the  war 
were  somewhat  better  than  before  in  the  protection  of 
British  interests,  and  to  see  that  Great  Britain  got  her  fair 
proportion  of  the  work  to  be  done  in  the  world.  They  must 
not  let  anyone  intervene.  All  the  labour  they  had  prepared 
and  which  after  the  war  would  be  available  for  commercial 
work  ought  to  be  protected  in  such  a  way  that  they  would 
have  in  the  future  as  much  success  as  in  the  past. 

The   profits  for  1910    are    verv    satisfac- 

Folkestone        tory.     1,480  lamps  (8-c.P.)   added  bring  up 

Electricity         the  total  equivalent  to  157.931.     Owing  to 
Supply  high   price  of  fuel  and   freightage   difficul- 

Co.,  Ltd.  ties,  charges  to  consumers  have  bad  to  be 

raised.     The  companv  holds   £15,000    War 
Loan.     Including  receipts  from   hired   installations,   the  profit 
on  the  revenue  accounts  of  the  three  undertakings  is  816,373, 
plus  £2,602  brought  forward.    After  paving  debenture  in) 
and    preference    dividend,   and   Excess    Profits  Duty   for  two 

9  ended  December.  1915,  £5,000  is  put  to  depreciation 
fund  and  £1,000  to  reserve,  and  7  per  cent,  dividend  is  paid 
on  the  ordinary  shares,  carrying  forward  £2  594  Units 
generated,  2,310,837;  units  sold.  1,618,000. 

The   profit   for    I'  ..  ■       270,    less 

W.  T.  Henley's       £87,154   for    directors'   and    auditors'   fees. 

Telegraph  debenture  interest,  income-tax,  and  amount 

Morks  Co..  Ltd.  written  off  for  depreciation  on  buildings 
and  machinery,  plus  £ 55.204  brought  for-' 
ward,  making  £166.380.  There  is  transferred  to  reserve  in 
respect  of  depreciation  of  trustee  securities  £7.6-50.  to  reserve 
account  £20,000,  to  special  war  allowance  reserve  account 
£5,000.  preference  dividend  £9.000;  15  per  cent,  dividend  on 
the  ordinary  shares,  plus  a  bonus  of  10s.  per  share,  both  less 
income-tax.  £50.000.  to  staff  pension  and  benefit  fund  £5,000 
carrying  forward  £69,730.     A  reserve  has  been  made  in   the 


accounts  in  respect  of  liabilities  for  special  taxation  under 
the  Munitions  of  War  and  Finance  Acts.  As  the  greater  I 
part  of  the  factory  machinery  has  been  running  day  and 
nighl  "ii  special  work,  a  considerable  sum  has  again  been 
provided  for  depreciation  on  this  account,  and  provision  has 
been  made  also  for  machinery  which  has  been  bought 
specially  for  war  purposes,  and  which  will  be.  useless  alter 
the  war.  The  number  of  women  employed  exceeds  HKJ.  The. 
company's  holding  in  the  new  War  Loan  is  ±'2OU,0O0,  of 
which  £105,000  is  new:  money.  Of  the  staff  and  workmen  796 
have  joined  the  Forces,  and  there  have  been  133  casualties, 
including  30  deaths.  Six  have  been  awarded  honours.  An- 
nual meeting  :    To-day   (Friday). 

The    gross   profit   for    1916    is    £24,40S. 
Madras    Electric  After  debiting  interest   and   London  office 
Tramways        expenses,    providing    for    debenture   stock 
(1904),      Ltd.      sinking  fund,   putting   £6,000   to  deprecia- 
tion and   renewal  account,   the  balance  is 
£13.1-24,   plus  £4,273  brought  forward.    Six  per  cent,  is  paid 
on  the  preference   shares,   and  8  per  cent,   on   the   ordinary; 
£2,500    is  put   to  general  reserve;    £4,315  is  carried   forward 
subject  to  Excess  Profits  Duty   (if  any).    The  traffic  receipts 
increased  by  8.3  per  cent.    The  cost  per  mile  run  rose  6.1  per 
cent.,  due  chiefly  to  increased  prices  of  materials  and  higher 
rates  of  freight      The  undertaking  has  been  maintained  out 
oi    revenue,    and    special    improvements    and    renewals    have 
been  debited  to  the  depreciation  and  renewal  account. 

At   the  annual  meeting,  on  20th  inst.. 
South       London      the   Chairman    said  that   the  results  for 
Electric    Supply       1916  were  satisfactory,  the  total  receipts 
Corporation,  having  increased  by   £4,255,   or   7.8  per 

Ltd.  cent.,    and   £28,388  had   been  carried  to 

net  revenue,  against  £27,229  in  1915. 
G>al  had  cost  £3.226  more,  and  rates  £546,  but  there  had 
been  economies,  so  that  the  total  expenditure  increased  by 
£3,696,  or  11  per  cent.  They  hoped  that  by  continued 
economy  it  would  not  be  necessary  to  further  increase 
the  charges  for  supply.  The  lighting  restrictions  and  the 
Summer-Time  Act  had  adversely  affected  the  output,  but  the 
increase  for  power  was  over  half  a  million  unite.  Power  con- 
sumers t<>ok  about  75  per  cent,  of  the  whole  output.  Sixty 
employes  had  already  joined  the  Forces,  and  their  places  had 
been  temporarily  filled  by  women,  by  invalided  men,  or  by 
unfit  men.  The  chairman  referred  to  the  successful  efforts 
of  Mr.  Ren  wick,  one  of  the  directors,  to  get  the  statutory 
percentage  for  Excess  Profits  Duty  increased  to  7J  per  cent. 
The  connections  to  the  mains  were  better  than  in  1915.  and 
the  units  sold  increased  by  380,217.  The  profit  earned  by 
the  sales  department  increased  from  £1,733  to  £2,034.  the 
turnover  for  the  year  exceeding  £10,000,  and  the  central 
showrooms  at  Brixton  had  largely  contributed  to  this  record 
result.  So  far  as  the  current  year  was  concerned,  there  was 
a  record  increase  in  output:  up  to  the  end  of  February  it  was 
L,879,000  units,  or  nearly  20  per  cent,  above  1916.'  This 
augured  well,  but  the  prospects  for  the  year  were  difficult 
to  forecast  owing  to  the  abnormal  conditions.  The  growth  in 
demand  had  engaged  their  serious  attention  for  some  time 
past.  As"  they  must  look  ahead,  and  machinery  and  plant 
were  almost  unobtainable,  they  opened  negotiations  last  sum- 
mer for  a  supply  of  energy  in  bulk  from  the  County  of  Lon- 
They  had  concluded  a  seven  years'  agreement  on 
favourable  terms  for  a  bulk  supply,  which  was  to  be  available 
in  the  late  autumn  of  1917.  It  would  be  initially  for  1,500 
Kiv.,  capable  of  extension  as  and  when  necessary,  and  would 
link  up  the  two  large  generating  stations  of  the  County  Co. 
with  the  South  London  power  house.  This  would  promote 
economy,  safety  against  breakdown,  and  would  be  an  asset 
when  negotiating  with  important  factories.  Arc...  for  supply. 
It  would  also  relieve  them  of  considerable  capital  expendi- 
ture, and  their  invested  funds  would  still  be  available  for 
feeder  and  mains  extensions.  The  requisite  works  for  con- 
the  two  companies!  systems  would  be  actively  taken 
in   hand   as   soon  as  official  consents  had   been  obtained. 


Chelsea  Electricity  Supply  Co.,  Ltd.— The  profit  for  1916 
was  £31,679,  plus  £3,293  brought  forward  and  £1.810  for 
interest.  Interest  on  debenture  stock  absorbs  £6.67>.  there 
is  put  to  reserve  For  renewals,  depreciation,  and  contingen- 
cies £15,300,  to  debenture  stock  premium  redemption  fund 
£316,  written  off  cost  of  extinction  of  founders'  shares  £1,0S9, 
6  per  cent,  is  paid  on  the  preference  shares,  and  3  per  cent, 
on  the  ordinary  shares,  carrying  forward  £3,684.  There 
were  added  during  the  year  7,688  new  lamps  making  the 
total  327,528;  units  sold.  4.271.170.  an  increase  of  78,578.  Dur- 
ing the  year  £53,212  debenture  stock  acquired  by  the  com- 
pany was  cancelled,  reducing  the  debenture  debt  to  £121,788, 
Annual  meeting  :    April   4th. 

Direct  Spanish  Telegraph  Co.,  Ltd. — After  payment  of 
income-tax  and  Excess  Profits  Duty  for  1914  and  1915,  the 
balance  for  1916  is  £57,708.  After  paying  the  10  per  cent.  pref. 
dividend,  and  5  per  cent,  dividend  and  a  bonus  of  2  per 
cent.,  tax  free,  on  the  ordinary  shares,  £5,000  is  put  to  re- 
serve, £3,134  is  put  to  investment  fluctuations,  and  £42.049 
is  carried  forward,  subject  to  the  special  taxation  of  profits 
at  present  unascertained.  The  cables  and  land  lines  con- 
tinued  in  good  working  order  throughout  the  vear. 
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Launceston  &  District  Electric  Supply  Co.,  Ltd. — During 
1916  the  revenue  receipts  amounted  to  £1,102,  against  £1,233, 
and  the  working  expenses  to  £63-3,  against  ±'516.  Lighting 
restrictions  and  the  Sumrner-Tnue  Act  caused  the  decrease 
in  sales  of  current.  The  increased  expenditure  was  largely 
due  to  battery  cleaning  and  renewal,  and  the  purchase  ol 
two  new  motors  for  blowing  the  fires.  The  number  of  con- 
sumers increased  from  205  to  'ill.  and  the  lamps  connected 
from  5,631. to  6,413.  Gross  profit,  £466.  Alter  deducting 
bank  charges  and  preference  dividend,  the  net  profit  is  £340, 
plus  £88  brought  forward.  A  dividend  ol  2J  per  cent,  is  being 
paid  on  the  ordinary,  and  after  putting  £125  to  depreciation 
ami  smaller  sums  to  reserve  and  other  matters,  £37  is  to  be 
carried  forward. 

Coalite,  Ltd. — The  report  states  that  during  the  year 
under  review  further  patents  for  improvements  in  the  Coalite 
process  have  been  taken  out  in  all  the  principal  foreign  coun- 
tries, thus  maintaining  the  strength  of  the  company's  position 
in  respect  of  the  patent  rights.  The  company's  arrange- 
ments with  the  Barnsley  Smokeless  Fuel  Co.,  Ltd.,  and 
British  Coalite  Co.,  Ltd.,  secure  for  it  the.  benefit  of  all  new 
inventions,  plans,  and  drawings  for  the  erection  of  low-tem- 
perature plants.  The  plant  of  the  Barnsley  Smokeless  Fuel 
Co.  is  now  on  the  eve  of  completion  as  to  the  first  aerie  ol 
retorts,  serious  delays  having  occurred  in  the  delivery  of 
materials  owing  to  the  existing  stringent  war  conditions. — 
Financier. 

British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd. — Mr.  \Y. 
M.  Crowe,  presiding  at  the  annual  meeting,  said  that  the 
work  they  were  engaged  upon  was  important,  and  satisfac- 
tory to  the  Government.  The  profit  on  trading  was  a  record, 
and  a  large  increase  over  1915.  The  stocks  in  hand  and  work 
in  progress  was  £146,647,  and  had  practically  all  been  put  in 
hand  against  firm  orders.  They  had  paid  off  the  i"24.tMHj 
bank  loan,  and  had  £36,843  cash  in  hand  and  at  the  bank. 
La  addition  to  £13,963  put  to  depreciation,  they  had  put  to 
reserve  for  extravlepreciation  £5,000  to.  allow  for  the  extra 
wear  and  tear  to  w-hich  the  plant  and  machinery  had  been 
subjected  through  working  day  and  night. 

Scarborough  Electric  Supply  Co.,  Ltd. — At  the  annual 
meeting,  on  March  '22nd,  Mr.  G.  Alderson  Smith  said  that 
they  had  made  £67  more  from  electrical  energy,  and  £63 
from  meter  rents  and  lamp  sales.  Coals  cost  ±'375  more,  and 
insurances  £104  more,  but  on  rents  and  taxes  they  had  saved 
£158,  and  on  the  distribution  of  electricity  £116.  The  net 
result  was  an  increased  cost  of  £314.  Mr.  A.  A.  C.  SwrNTON 
said  they  were  going  through  very  trying  times,  but  he  hoped 
that  after  the  war  they  would  have  a  good  time  again.  When 
he  arrived  at  Scarborough  on  the  previous  night  he  dro  e 
through  the  darkened  streets,  and  it  was  obvious  that  no 
electricity  company   could   be   prospering. 

Bromley  (Kent)  Electric  Light  &  Power  Co.,  Ltd.— 
During  1916  the  connections  increased  from  1,251  to  4,499 
kw.,  but  lighting  restrictions  ami  the  effect  ol  the  Daylight 
Saving  Bill  caused  a  large  reduction  in  revenue.  The  profit 
was  £8,573,  against  £10,529  in  1915,  and  alter  paying  deben- 
ture interest  and  trustees'  lees,  amounting  to  £2,956,  ami 
adding  £1,672  brought  forward,  5  per  cut.  for  the  yea*  is 
paid  on  the  ordinary  shares,  £2,000  placed  to  general  reserve 
account,    and   £1,538    is   carried   forward.      £5,000   ha     b 

invested  in    tie'   new    War  Loan. 

Browett,  Lindley  &  Co.,  Ltd. — The  directors  cannol  ;tl 
present  submit  the  audited  accounts  lor  1916  as  many  ques- 
tions remain  to  be  decided  with  regard  to  Exee  -  Profii  Dut; 
Bnd  special  allowances.  The  interim  preference  dividend  to 
•lime  30th,  1916,  has  already  been  paid,  and  the  results  of 
trading,  justify  the  payment  of  the  full  dividend  on  the  pre- 
ference shares  for  the  year,  also  a  further  3  per  cent,  on  pre- 
ference shares  on  account  of  arrears  (both  less  tax),  also  a 
dividend  of  1  per  cent,  per  annum  on  the  ordinary  shares 
(less  tax). 

Vickers,   Ltd. — The  directors  .announce'' that,    under   the 

existing  circumstances,  it  has  not  yei  been  possible  to  present 

nit-,  for  the  year  ended  Decembei  31st,  1915,  and  that 

tie-  accounts  for  tin-  year  ended  December  :;i-t.  1916,  must  be 

nily  also  delayed.     In  the   meanti it   has  been   ai 

ranged  that  the  final  dividend  lor  the  year  1916  of  2J  per 
Stent,  on  the  preferred  5  per  rent,  stock  ami  on  the  5  per  rent. 
preference  shares  will   be   paid.  -Financial  Times. 

British  Electric  Transformer  Co..   Ltd. — After   paying    ill 

manufacturing  costs  ami  expenses  of  administration,  the  net 
profit  for  1016  is  £31,277,  plus  £4,604  brought  forward  Phi 
is  put  to  reserve  £7,500,  and  to  depreciation  reserve  81,500; 
p  per  cent,  on  the  preference  shares  absorbs  £3,719;  7.1  per 
cent,  on  the  ordinary  shares  £6,412;  directors'  extra  remu- 
neration  £969;   carry  forward   £5,781. 

Salisbury  Electric  Light  &  Supply  Co.,  Ltd. —  lie  profit 
for  1010.  including  A'2.2.s'.i  brought  forward,  was  £7,174.  Uter 
paying  £868  interest  on  debentures,  writing  £87  oil'  invest- 
ments, and  paying  6  per  cent,  for  the  year  on  the  ordinary 
shares,  £2.000  is  carried  to  depreciation  ami  resi  rve,  carrying 
forward  £2,118. 

Robey  &  Co.,  Ltd. — Dividend  on  preferred  and  ordinary 
shares  for  1916,  6  percent.,  less  tax,  carrying  forward  £15,121. 

P.   R.  Jackson  &  Co.,  Ltd. — Dividend,    10  per  cent,    for 

1916,  against  71  per  cent,  for  1915. 


American  Telephone  &  Telegraph  Co. — The  r.  port  for 
1916  states  that  the  net  earnings  were    -  I  hich  is 

than      for      1915.       Inmi,  -1      chai  ." 

il  the  regular  rate  of  8  per  cent, 
per  annum   absorbed  $31,122,187.  carried  to   re- 

serve $Sf,500,000,  and  to    a  '1.090. 

Cornwall   Electric   Power  Co. — According  to  the  "  Finan- 
cial Times,"  the  company  is  paying  a  dividend  ol  3  i 
foi    L916,  against  nothing  for  L915.     64,000  is  pul  b 
for  plant  renewals,  an  1    £913  carried  forward. 

Huelva  Gas  &  Electricity  Co.,  Ltd.— During  the  first  week 
in  January  the  Association  of  Mineral  Exporters  in  Huelva 
took  over  the  working  of  the  electricity  department  on  terms 
which  are  still  under  negotiation. 

O.  C.  Hawkes,  Ltd. — Dividend  on  ordinarv  shares  for 
1916,  2i  per  rent.,  free  of  tax;  ±'500  written  oil' investments, 
and  £6,366  carried  forward. 

Shawinigan  Water  &  Power  Co.,  Ltd.— Dividend,  1J  per 
cent,  lor  the  quarter  ending  March  31st  on  the  common 
shares. 


STOCKS     AND     SHARES. 

Tuesday  Evening. 
I  mi  owning  of  the  market  in  the  War  Loan  stock  has  been 
the  principal  financial  feature  of  the  week.  It  was  expected 
to  have  a  depressing  effect  upon  other  securities;  and  prices, 
as  we  noted  last  week,  were  disposed  to  give  way  in  advance. 
The  establishment  of  the  market,  however,  has  been  accom- 
plished with  the  minimum  of  disturbance  to  .other  securities; 
ami  the  tone  of  the  gilt-edged  markets  is  distinctly"  good. 
This  is  apparent  more  particularly  amongst  Home  Railway 
prior  charge  issues.  Business  generally  is  on  the  quiet  side; 
and  although  there  remains  noticeable  animation  amongst 
rubber  shares,  m  oth.r  parts  of  the  House,  apart  from  that 
which   deals  with   the  War  Loan,  no  great  activity   prevails. 

It  will  he  noticed  that  we  have  added  this  week  the  divi- 
dends  for  L916  in  three  of  the  groups  of  stocks  and  shares 
given  in  our  price  lists.  The  tale  of  1916  has  been  practically 
completed  by  the  issue  of  the  report  of  the  Brompton  and 
Kensington  Co.  The  dividend,  as  already  recorded,  will  be 
9  per  cent.,  as  against  the  10  per  cent,  declared  since  1903. 
The  net  revenue  account,  however,  is  only  £2,460  down  on 
the  year;  ami  the  board  could  have  maintained  the  10  per 
cent,  dividend  had  they  not  pursued  the  excellent  policy  of 
st lengthening  the  reserve  fund.  The  price  of  the  shares  re- 
mains at    6f 

Westminsters  are  \  lower,  following- upon  their  rise  of  3/16 
lasi  week  Preference  .shares  are  wanted.  City  pri 
ami  County  preference  are  both  |  up.  South  Metropolitan 
second  preference  have  risen  to  17--.  6d.,  which  is  ex  the  divi- 
dend recently  paid.  The  first  preference  continue  to  change 
hands  about  21s.  3d.;  and  the  ordinary  shares,  also  ex  divi- 
dend, are  a  trifle  under  ±'1. 

The  Telegraph  market  is  better,  outstanding  features  of 
strength  being  Eastern  ordinary,  with  a  rise  of  2,  an 
Northern  Telegraphs,  also  £2  to  the  good.  There  is  little  stock 
to  be  obtained  in  this  market,  and  buyers  are  being  continu- 
ally disappointed  in  not  being  able  to  get  vvliat  they  want. 
Globe  preference  continue  on  oiler,  and  have  receded  an- 
other i.  West  India  ami  Panama  shares  gave  way  to  the 
same  extent.  Mareom-  are  I  L6  easier,  due,  as  before,  to  the 
absence  of   interesl    for  the   time   being. 

For  big  figures,  the  report  of  the  American  Telephone  and 
Telegraph  Co.  is  interesting.  The  total  operating  revenues 
of  the  Bell  System  were  264J  million  dollars,  an  increase  of 
3d  million  dollars.  The  net  non-operating  revenues  came  to 
a  little  over  seven  million  dollars;  and  the  total  gro-.s 
usine  the  term  officially  provided  by  the  Inter-State  Com- 
nieo  e  Commission,  was  70  million  dollars.  The  company 
pays  8  per  cent,  per  annum,  and  carries  forward  a 
ol    four  million   dollai  s. 

Home  Railway  stocks  tend  to  the  k>wer  side,  but  there  are 
no   changes   worth   mentioning    in   the    Underground  group. 

with    the  exception    of    fall--  ol    6s.   in    the    "  A  "    shares  of   the 

I  nderground  Electric  Co..  and  of  a  point  in  the  incomi 
^pparentlj    the   threal  in  the  North  has  aroused 

a,..       tli.   apprehension  of  labour  trouble,  elsewhere;  and  the 

dra  tic  cul  ting-dov  a   ol   t  In inibus  services  in  Lom 

t  ,  ,,   httle  selling  on  the  pail  of  those  who  regarded   this  as 
a  hint  that  earnings   would  be  further  reduced. 

In  the  foreign  group,  Brazilian  Traction  common  have  re- 
gained a  pi  .mi  :n  161.  There  has  been  further  inquiry  for 
ti„.  British  Columbia  Electric  Railway  stocks,  ami  this' week 
i  iv, I  pul  on  3  point;  to  16.  Most  things  connected 
vpith  Canada  continw  firm,  bul  th<  bocks' and' shares  of  the 
various  industrial  corporations  are  wavering  with  New  York 
jng  to  the  mood  of  the  moment  on  the  point 
oi  i  he  Ohitei  ing  to  war. 

Sir  \ )  iliiji-  Stanlej  's  suggestion  I 
of    working   could    be  iiation   of  elec- 

trical  supply    and    power    o  is   likely   to   receive 

i -  , ration    now  than  the  ds  used   to  do 

when   there  was  no  war   to  point   the  advis- 
abilitj  oi     Qcb  Che  idea  carries  one  back  to  many 

.,    period  rsy    in   the   electrical   world,  and  revives 
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memories  of  the  almost  insuperable  difficulties  that  have  been 
found  in  the  past  in  the  way  of  harmonising  different  inter- 
ests. In  spite  ill  nil  obstacles,  a  good  deal  has  been  dune  in 
London  in  the  direction  of  the  linking-up  of  conflicting  in- 
terests; but  far  greater  economy  is  possible,  and  the  present 

Offers  a  fir pportunity  on  a  national  scale— an  opportunity 

which  it  may  be  hoped  will  fructify  into  substantial  reform, 
so  far  as   waste  of  energy,  time,  and  enterprise  is  concerned. 

Mexican  issues  are  quiet,  with  scarcely  a  ripple  to  disturb 
the  market  ;  and  other  foreign  securities  maintain  their 
prices. 

British  Aluminium  ordinary  had  their  rise  in  advance  of 
the  declaration  of  the  dividend  of  6  per  cent,  on  the  ordinary 
shares,  making  HI  per  cent,  for  the  year,  which  goes  against 
7  per  cent,  in  1915.  The  interim  dividend  had  prepared 
ihareholders  for  a  pleasant  final  distribution,  and  the  com 
pany  has  more  than  doubled  its  profits  over  the  period.  Indus- 
trial shares  in  this  department  arc  decidedlj  strong.  British 
Insulated  ordinary  have  risen  10s.,  and  so  have  Henleys; 
while  Callenders  are  1  up,  and  several  rises  have  occurred 
amongst  the  preference  shares.  Telegraph  ('(instructions, 
however,  continue   dull-. 

The  most  active  part  of  the  industrial  market  is  that  con- 
cerned with  rubber  shares,  where  the  buying  went  on 
merrily  until  the  middle  of  this  week,  when  something  of  a 
check  took  place  and  prices  gave  way  a  little  here  and  there 
after  their  rapid  advance.  Some  of  the  copper  shares  are 
better,  too,  thinks  to  a  favourable  dividend  announcement 
by  the  Rio  Tinto  Co. ;  and  tin  still  soaring  lias  quickened  the 
inquiry  for  shares  in  companies  dealing  with  the  metal 


MARKET     QUOTATIONS. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electricity  Companies, 

Dividend  Price 

, * .  Mar.  27,    Rise  or  fall 

1915.    1916.  1917.        this  week. 

Rrompton  Ordinary        ....  10         9  6g  — 

Charing  Cross  Ordinary                     6        —  8|  — 

do.       do.        do.     44  Pref..       4$      —  8,";,  — 

Chelsea        4          8  S  — 

City  ot  London 8        —  11  j  — 

do.        do.    6  per  cent.  Pref.        6        —  10  +  • 

County  ot  London           ....        7        —  101  — 

do.         6  per  cent.  Pret.       8       —  9J  +4 

Kensington  Ordinary     ....        7        10  5}  — 

London  Electric 8        —  1  — 

do.         do.  6  per  cent.  Pret.        6         4  8}  — 

Metropolitan         8         8  2,^  — 

do.            4%  per  cent.  Pref.        4$      —  8J  — 

St.  James'  and  Pall  Mall          . .        8        —  61  — 

South  London       6        -  •     2J  — 

South  Metropolitan  Pref.                   7       —  21/-  — 

Westminster  Ordinary  ....        7         7  6§  —  k 
Telegraph*  and  Telephones. 

4.nglo-Am.  Tel.  Pref 6         6  94  — 

do.             Def 88  6'   1,1  J  22  — 

Chile  Telephone 8        —  6T?  — 

Cuba  Sub.  Ord 6        —  74  — 

Eastern  Extension          ..        ..        8        —  13§  — 

Eastern  Tel.  Ord.            ....        8        —  189  +2 

Globe  Tel.  and  T.  Ord 7        —  114  — 

do.               Pref.           ..        6        —  9.  —  J 

Great  Northern  Tel 23        —  8»J  +2 

Indo-European 13        —  464  — 

Marconi       10        —  2?,?  —  .', 

New  York  Tel.  4J                               4}      —  101 '  — 

Oriental  Telephone  Ord.         ..  10        —  2J  — 

United  R.  Plate  Tel 8        —  6f>a  — 

West  India  and  Pan 6d.    —  ;  j  —  J 

Western  Telegraph        ....        8        —  lsf  — 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  60)  — 

Metropolitan         1          1  24  — 

do.         District       ..        ..  Nil      Nil  16*  — 

Underground  Electric  Ordinary  Nil      Nil  l|  — 

do.               do.     "A"     ..  Nil      —  6/-  — 6d. 

do.              do,     Income         6         6  79  —1 

Foreign  Trams,  Ao. 


6  10  8 
6  19  0 
6  13     4 


6  16 
6  15 
6  13 
•6  16 


iileiul 


1914.  1916. 

Adelaide  Sup.  6  per  eent.  Pref.        6  6  4fg 

Anglo-Arg.  Trams,  First  Pref.          64        6i  23 

do.                2nd  Pref.            6J        6*  28 

do.                6  Deb.       ..6         6  641 

Brazil  Tractions . .          ..        ..        4         4  4  4 

Bombay  Electric  Pref 6         6  10 

British  Columbia  Elec.  Rly.  Pfce.    6         6  62 

do.             do.           Preferred  —  Nil  46 

do.              do.           Deferred  —  Nil  394 

do.              do.           Deb.          41  4)  blH 

Mexico  Trams  5  per  cent.  Bonds     —  Nil  27.a. 

do.            6  per  cent.  Bonds     —  Nil  26" 

Mexican  Light  Common          ..        Nil  Nil  71 

do.             Pref Nil  Nil  14$ 

do.            1st  Bonds       ..        Nil  Nil  .274 

MANCTAOTUBrKa  OOHPAMIKS. 

Babcook  &  Wilcox         . .        . .       14  16  25? 

British  Aluminium  Ord.          ..         6         7  28'6 

British  Insulated  Ord 16  174  1SJ 

British  Westinghouse  Pref.     . .         74        74  21 

Callenders 16  20  12  jj 

..    do.        6  Pref.           ....         6         6  4 

Cas  tner- Re  liner  . .          . .         . .        20  23  8ja 

BdiBon  &  Swan,  £  1  paid         . .     Nil  —  £ 

do.        do.     fully  paid      .  .      Nil  —  1$ 

do.        do.  4  per  cent.  Deb.        4         4  66 

Electric  Construction   ....         6         71  I 

Gen.  Eleo.  Pref ..         6  6  91 

do.        Ord 10  10  141 

Henley 20  36  161 

do.      44  Pref 44  44  4 

India-Rubber        10  10  113 

Telegraph. Con 30  90  86 

*  Dividend*  paid  free  of  Income-tax. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing  j 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general,  . 
and  they  may  vary  according  to  quantities  and  other  circumstances.    . 


Wednesday,  March  28th. 


CHEMICALS.   &C. 


Acid,  Oxalic per  lb. 

Ammoniac  Sal         per  ton 

Ammonia.  Muriate  (large  crystal)  ,, 

Bisulphide  of  "Carbon      ..        ..  ,, 

Borax  .".         . .         ,, 

Copper  Sulphate ,, 

Potash,  Chlorate per  lb. 

,,        Perchlorate         . .        . .  ,, 

Shellac  . .  - per  cwt. 

Sulphate  of  Magnesia      . .        . .  per  ton 
i  Sulphur,  Sublimed  Flowers       . .  ,, 

>       ,,         Lump      ,, 

Soda,  Chlorate        per  lb. 

i      ,,      Crystals        per  ton 

Sodium  Bichromate,  casks        ..  per  lb. 


METALS.   &c. 

■  Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 
r      ,,     Tubes  (solid  drawn)          ..  ,, 

„     Wire,  basis „ 

•  Copper  Tubes  (solid  drawn)       ..  ,, 

r       ,,        Bars  (best  seleoted)       ..  per  ton 

.      „       Sheet  , 

r      ,,       Rod „ 

I      „       (Electrolytic)  Bars        . .  „ 

(      „                „             Sheets     ..  „ 

(      „                  „              Wire  Rods  „ 

f      „                 „              H.C.  Wire  per  lb. 

Ebonite  Rod , 

Sheet         

i  German  Silver  Wire        ..        ..  ,, 

i  Gutta-percha,  fine „ 

i  India-rubber,  Para  fine   . .        . .  „ 

Iron  Pig  (Cleveland  warrants)    . .  per  ton 

„     Wire,  galv.  No.  8,  P.O.  qual.  „ 

■  Lead,  English  Pig „ 

r  Mercury per  bot. 

Mica  (in  original  cases)  small  . .  per  lb. 

;      „                „            „      medium  ,, 

»             i,      large  ..  „ 

f  Silioinm  Bronze  Wire     ..        ..  per  lb. 

Steel,  Magnet,  in  bars      ..        ..  per  ton 

•  Tin,  Block  (English)        , 

r    „     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


1/G 
£75 
£64 
£23 

tm 

£63 
2/6 
2/- 

Id5/- 
£16 
£32 
£28 
1/- 

120/- 


1/82  «0  1/9J 
£174 
£174 
£174 
£161 
£176 
£169 

1/7 

8/- 
.2/6 

2/3 
6/10 

8/24 
Nom. 


Nom. 

6d.  to  a/- 

8/6  to  6/- 

7/3  to  14/-  4  up. 

1/10 


9/3 


I"/-  inc. 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  4  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  .S  Sons. 
f  India-Hubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


Quotations  supplied  by- 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  P.  Dennis  &  Co. 


6  12    6 

»8    8    4 
♦6  13    4 


Electricity   in     Dock  Construction. — In   discussing    tin 

recent  paper  by  Mr.  P.  D.  Donald  before  the  Institution  of  Engineers 
and  Shipbuilders  in  Scotland,  Mr.  D.  Quinton  Bell  said  with  regard 
to  the  adoption  of  steam  or  electric  power  in  the  construction,  elec- 
tricity would  have  made  an  undoubted  saving  in  cost  and  in  wear  and 
tear  of  the  plant,  but  for  pile  extracting  and  grab  digging,  of  which 
a  considerable  amount  was  done,  electric  power  was  not  so  suitable 
as  steam,  and  it  was  therefore  decided  to  retain  steam  all  through. 
Mr.  William  Burnside,  in  touching  on  the  same  subject,  said 
Mr.  Bell  started  off  with  a  kind  of  apologia  for  the  use  of  steam 
plant,  principally  cranes,  on  the  work.  Steam  was  preferred  to 
electricity  because  it  was  considered  more  flexible  in  the  operations 
of  grabbing  and  pile-drawing'.  He  could  not  commend  Mr.  Bell's 
preference.  Of  course,  a  steam  engine  on  a  crane  was  a  fine  buffer, 
and  the  control  was  very  sensitive  and  quick  in  the  hands  of  a 
competent  crane-driver.  Think,  on  the  other  hand,  of  a  coal  bill 
reaching  to  £100  a  month  on  a  job  of  this  size,  to  say  nothing  of 
fire  hazard.  Electric  cranes  were  used  every  day  for  grabbing  in 
ore  and  coal.  The  use  of  special  gear  was  probably  necessary,  such 
as  the  Hollick  Crypto  arrangement  and  others.  As  to  pile-drawing, 
he  knew  of  a  contract  on  which  over  3,000  piles  had  been  drawn  in 
the  last  IS  months  by  means  of  an  extractor  used  with  ordinary 
electric  derrick-cranes.  Five-minute  rated  resistances  were  used 
on  the  steps  of  the  controller,  and  between  these  and  the  brake  the 
piles  were  drawn  without  untoward  accident,  although,  perhaps, 
the  practice  of  using  cranes  not  specially  fitted  for  the  purpose  was 
not  to  be  recommended. 

Accrlngton  Football. — A  football  match  took  place  mi 

March  21th,  at  Moorhead, '  between  the  outside  staff  and  the  gas 
plant  staff  of  the  Accriiigton  Corporation  electricity  works.  A  • 
well-contested  game  resulted  in  a  win  for  the  outside  staff  by  four 
goals  to  one.  Following  the  match,  a  social  evening  was  spent  at 
the  Station  Hotel,  about  30  attending.  Mr.  Clegg,  the  borough 
electrical  engineer,  presided. 

Electroculture  at  Minehead. — We  understand  from  Mr. 

Swarbrick,  manager  of  the  Minehead  Electric  Supply  Co.,  that  it  is 
intended  to  carry  out  an  electrocultural  experiment  in  his  district 
on  li  acres  of  potatoes.  The  company  has  already  made  a  little 
progress  in  power  and  light  supply  amongst  "local  farmers. 
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EXPORTS     AND     IMPORTS     OF     ELECTRICAL     GOODS     DURING     FEBRUARY,      1917. 


The  February  returns  of  electrical  exports  and  imports  show  a 
considerable  falling  off  in  values  as  compared  with  the  previous 
month,  in  which,  however,  business  in  both  sections  reached 
exceptional  limits. 

The  exports  of  electrical  material  for  the  month,  valued  at 
£394,062,  compare!  with  a  total  of  £556,984  in  January,  when 
some  £120,000  worth  of  telegraphic  material  was  included,  but  not 
so  badly  with  the  December  total  of  £406,000. 

The  imports  reached  a  total  value  of  £183.1112.  as  compared  with 
£309,381  in  January,  and  with  C246.252  in  December  last,  the 
falling  off  being,  therefore,  even  more  marked  in  this  case. 

The  re-exports  at  £31,445  ilid  not  fare  so  badly,  the  January  total 
being  only  about  £2,000  higher,  and  both  figures  being  appreciably 
above  the  average  which  obtained  during  the  previous  year. 


The  exports  show  a  general  falling  off  in  values,  the  only  excep- 
tions being  electric  lamp  and  carbon  exports  ;  the  value  of  the 
telegraphic  exports  were,  however,  only  fractionally  lower  than  in 
January.  In  the  case  of  the  imports  every  section  shows  a 
decreased  value,  and  the  machinery  and  lamp  imports  more 
particularly  so. 

One  of  the  most  marked  features  of  the  war  period  has  been  the 
increasing  importance  of  the  European  market  for  our  electrical 
trade.  During  February.  Russia  and  the  Scandinavian  count  rie- 
(principally  Norway)  formed  our  best  market,  while  French  pur- 
chases come  next  in  amount,  India  being  third.  American  elec- 
trical imports  into  this  country  were  on  a  greatly  reduced  scale, 
as  also  Dutch  and  Japanese  imports,  but  French  values  slightly 
increased,  as  compared  with  the  previous  month. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Destination  of^exports  and  country  consigning  s'H  5 

imports.  3  a-~ 


a    s    a 


£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Russia,  Sweden.  Norway  and  Denmark 

7.2:"' 

28,00. 

65S 

734 

13,06: 

2,037 

22.su; 

716 

247 

3,216 

12.:>7: 

:;.:'75 

95,723 

Netherlands,  Java  and  Dutch  Indies 

576 

3,30: 

4; 

45 

46 

186 

471 

1,288 

742 

6,702 

Belgian  Congo ...         

France 

:..(72 

1,XK 

1.32S 

410 

1,073 

119 

14,*50! 

3,225 

1,058 

37 

1  1,072 

211 

12,630 

Portugal           

18 

1,06' 

65 

772 

153 

1,008 

104 

2 

602 

172 

3,960 

Spain.  Canary  Isles  and  Spanish  X.  Africa... 

1.143 

66S 

8( 

20 

1,520 

2.354 

448 

30 

46 

6,309 

Switzerland.  Italy  and  Austria-Hungary   ... 

1144 

8( 

5' 

52 

324 

8,630 

154 

578 

62 

763 

1,763 

13.107 

Greece,  Roumania.  Turkey  and  Bulgaria   ... 

Channel  Isles.  C4ibraltar.  Malta  and  Cyprus... 

110 

-t 

11 

74 

16 

101 

950 

1.377 

U.S.A.,  Philippines  and  Cuba           

1,218 

13i 

180 

20 

239 

61 

4 

12 

1.867 

Canada  and  Newfoundland   ... 

3 

s: 

•   876 

13( 

124 

2,472 

25 

97 

12.U57 

British  West  Lndies  and  British  Guiana     ... 

7 

2C 

51 

40 

12 

79 

66 

60 

39 

127 

501 

Mexico  and  Central  America 

28 

257 

28J 

Peru  and  TJrugnav      

67 

4 

547 

114 

11 

11 

"8 

9.618 

10,380 

Chile      

138 

'"8c 

18 

176 

323 

180 

118 

3 

6 

29 

l.i '7'.' 

Brazil 

77 

72! 

300 

391 

645 

324 

22 

32 

2.52" 

Argentina         

1.472 

4,507 

401 

656 

548 

2,179 

4.009 

2.756 

1,443 

580 

18.551 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

29 

127 

18 

22 

54  7 

29 

36 

13 

38 

170 

l."27 

Egypt,  Tunis  and  Morocco 

95 

17C 

167 

119 

64 

699 

177 

14 

10 

1.515 

British  West  Africa 

69 

58 

95 

226 

140 

53 

8 

255 

660 

1.565 

Rhodesia.  O.R.C.  and  Transvaal       

682 

2,687 

1,591 

870 

159 

1.771 

1,910 

1.417 

232 

185 

14.5U7 

Cape  of  Good  Hope     ...         ...         

714 

782 

850 

733 

84 

6,566 

324 

213 

15  7 

266 

10.689 

Natal     

116 

1.555 

.  360 

285 

82 

1,198 

22 

703 

46 

3 

65 

4.435 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 

66 

811 

448 

372 

4U 

55 

19 

64 

108 

1,983 

Azores,  Madeira  and  Portuguese  Africa 

199 

73 

23 

1.040 

77 

1,418 

French  W.  Indian  Colonies  and  Madagascar 

12,016 

12,016 

Persia 

37, 

15 

16 

'66 

China  and  Siam           

307 

163 

750 

586 

2,897 

1.S0." 

1.033 

135 

131 

972 

-  :-- 

Japan  and  Korea         

325 

9 

54 

569 

1.9U1 

1,200 

1.771 

8.832 

India     

4,060 

ln.717 

2.624 

1.433 

42 

377 

s.177 

1,857 

3,210 

98 

844 

944 

• 

Ceylon 

93 

147 

180 

110 

79 

224 

80 

104 

151 

1.171 

Straits  Settlements.  Fed.  Malay  States  and 

Sarawak       ...         ...         ...         

4 

176 

597 

88 

51 

727 

1.427 

69 

lis 

114 

361 

3,762 

Hong  Kong      

91 

135 

17* 

378 

193 

1.275 

West  Australia            

330 

1,365 

1.256 

102 

222 

2,920 

80 

30 

77 

6.382 

South  Australia           

174 

97 

425 

43 

38 

1,533 

318 

1,061 

4 

78 

3.771 

Victoria            

2,364 

6,077 

71 

617 

441 

3.202 

639 

1.332 

14.715 

New  South  Wales       

783 

5,036 

1,789 

838 

1.046 

9,854 

1,623 

679 

55 

83 

23 

21.su:. 

Queensland       

32 

25 

93 

15 

440 

30 

5 

Tasmania         

273 

12 

25 

310 

New  Zealand  and  Fiji  Islands          

167 

1,308 

1.665 

1,840 

... 

700 

1.7:':; 

1,002 

1,648 

133 

1.003 

7.771 

21,933 

Total.  £ 

29,050 

71.279 

16.670 

13,094 

14.499112,405 

109,542 

19,029 

16.615 

;,004 

35.745 

50,130 

194,062 

Registered  Imports 

into  t 

ie  United  Kin 

gdom  of  Electrical  Goods  from  all  Countries. 

Russia,  Norway.  Sweden  and  Denmark 

49 

1,118 

116 

335 

1,617 

Netherlands      

44 

8,499 

4,379 

5 

2,059 

5 

14,991 

France 

596 

189 

129 

590 

674 

7,410 

3.639 

25 

13,262 

Switzerland      

829 

165 

1,635 

6 

920 

:.:; 

Italy      

9 

3.417 

' 

Japan    ... 

204 

4,664 

1.309 

132 

1,973 

... 

11,682 

United  States 

8,696 

1,257 

,302 

1,902 

303 

1.417 

7,304 

66,062 

20,489 

7,*903 

16,686 

17.004 

53.22" 

Total,  £ 

0,377 

9,338   . 

>,611 

1,071 

5,929 

2,172 

9.73:: 

16,068 

(2,861 

11.512 

B1.696 

Additional  imports. — Spain,  carbons.  £1,440  :  Canada,  lamp  parts.  C43  ;  electrical  machinery,  £57  :  batteries.  £56. 
Registered  Re-Exports  of   Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


4,439    12,138 


Total  Exports:  £394,062  Total  Re-Exports  :  £31.445  Total  Imports:  £ 

Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.     The  first  and 
third  columns    contain  many  amounts  relating   to   '" goods"  otherwise  unclassified,  the   latter,  doubtless,  consisting  of   similar 
materials  to  those  appearing  in  adjacent  columns.     Imports  are  credited  to  the  country  whence  consigned  which  is  not  nee'  - 
the  oountrv  of  origin. 
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THE     INTERNATIONAL     ALUMINIUM 
INDUSTRY. 


A  Prospective  Productive  Capacity  of  150,000  Ton:- 

PER     ANN  I    M. 


The  war  has  brought  to  a  temporary  end,  and,  in  all  prob- 
ability, to  a  final  conclusion  for  many  years,  if  not  for  ever, 
certain  international  agreements  for  the  regulation  of  the 
export  trade  in  different  parts  of  the  world.  Among  these 
may  be  mentioned  the  International  Rail  Syndicate,  the  Inter- 
national Dynamite  Syndicate,  and  the  International  Alumi- 
nium Syndicate,  whilst  the  syndicate  relations  which  have 
existed  for  years  past  between  certain  large  groups  of  elec- 
trical manufacturers  in  the  United  States  and  Germany  have 
continued  down  to  the  present  time. 

After  the  dissolution  of  the  International  Aluminium  Syndi- 
cate in  1908,  the  sale  price  of  the  metal  declined  from  Is.  7Jd 
to  about  Is.  3$d.  per  kilogramme,  or  to  a  figure  which  almost 
represented  the  cost  of  production,  whilst  a  further  fall  took 
place  in  the  following  year.  The  price,  however,  was  advanced  t. i 
Is.  9Jd.  on  the  formation  of  a  new  syndicate  at  the  beginning 
of  1913,  but  no  joint  sales  organisation  was  associated  with 
the  new  combination,  which  naturally  expired  with  the  out- 
break of  hostilities.  According  to  a  series  of  articles  published 
in  recent  issues  of  the  Paris  Information,  the  world's  produc- 
tion of  aluminium  amounted  to  46.700  tons  in  1911,  50,000 
tons  in  1912,  and  68,200  tons  in  1913.  The  statistics  collected 
by  the  Chambre  Svndicale  des  Forces  Hvdrauliques  of  France 
show  that  the  United  States  produced"  22,500  tons  in  1913, 
Canada  5,900  tons,  Great  Britain  7,500  tons,  Norway  1,500 
tons,  Italy  800  tons,  Fiance  18,000  tons,  and  Germany, 
Austria,  and  Switzerland  12,000  tons.  _  Before  the  war  the 
industry  was  concentrated  in  comparatively  few  hands,  two 
groups  controlling  the  production  in  the  United  States  and 
Canada,  and  three  in  Europe,  if  the  Italian  company  is  left 
out  of  consideration  for  the  moment;  and  as  the  require- 
ments of  the  New  World  absorbed  practically  the  whole  of 
the  output  there,  no  interchange  of  trade  took  place  with 
Europe.  Apart  from  the  imports  into  British  India,  the 
production  of  the  European  works  was  almost  entirely  con- 
sumed in  Europe,  and,  although  both  France  and  Great 
Britain  were  importing  countries  to  some  extent,  the 
Central  European  countries  consumed  nearly  twice  the 
amount  of  their  own  production.  In  Germany  alone  the 
imports  of  aluminium  rose  from  8,600  tons  in  1909  to  15,500 
tons  in  1912,  of  which  6,000  tons  were  furnished  by  Switzer- 
land, 4,100  tons  by  France,  and  1,900  tons  by  Great  Britain. 
At  the  same  time,  the  German  imports  of  bauxite  reached 
24.000  tons  in  1905,  59,900  tons  in  1907.  and  38.000  tons  in 
1913. 

The  outbreak  of  war  at  first  produced  no  effect  upon  the 
market  for  aluminium.  On  the  one  hand,  the  home  demand 
in  North  America  w:as  met  by  the  output  there,  while,  on 
the  other,  the  Allied  countries  turned  out  a  quantity  in 
excess  of  their  particular  requirements.  Gradually,  however, 
the  call  for  the  metal  became  more  active  for  motor  cars  and 
for  aviation,  and  since  the  spring  of  1915  prices  at  New  York 
have  rapidly  advanced.  The  consumption  in  the  United  States 
is  declared  to  have  increased  from  7,000,000  lb.  in  1900  to 
47,734,000  lb.  in  1910,  79,129,000  lb.  in  1914,  and  99,806,000  lb. 
in  1915.  The  price  in  New  York  reached  as  high  as  65  cents 
per  lb.  in  1916,  whilst  the  price  in  England,  which  fell  to 
£60  per  ton  in  the  years  of  depression  previously  mentioned, 
has  in  the  past  three  years  varied  between  £70  and  £290. 

The  augmentation  in  prices  and  the  -development  of  the 
consumption  have  imparted  a  great  stimulus  to  produc- 
tion. The  German  group,  however,  has  been  much  incon- 
venienced through  being  deprived  of  French  bauxite.  Not 
only  did  the  group  formerly  possess  various  deposits  in  Pro- 
vence, but  it  also  owned  a  works  at  Saint  Louis-les-Aygalades. 
near  Marseilles,  for  the  extraction  of  alumina  from  the 
bauxite,  and  126,193  tons  of  alumina,  of  the  value  of  £582,000. 
were  sent  to  Germany  in  1913,  of  which  54.706  tons  were  re- 
exported to  the  United  States,  Russia,  and  Great  Britain. 
At  present  the  German  and  Swiss  works  have  been  reduced 
to  the  necessity  of  using  the  inferior  bauxites  of  Silesia, 
Hungary,  and  Dalmatia,  and,  perhaps,  also  have  to  utilise 
koalin.  It  is  stated  in  this  connection  that  the  Aluminium 
Industrie  A.G.,  of  Neuhausen.  exported  from  12,000  tons  to 
14,000  tons  of  aluminium  to  Germany  in  1915,  and  of  the 
company's  four  works,  that  at  Chippis  has  been  specially 
developed  since  the  outbreak  of  hostilities.  On  the  other 
hand,  the  Swiss-German  Giulini  company  owns  alumina 
works  at  Ludwigshafen,  Germany,  and  aluminium  works  at 
Martigny,  Switzerland. 

The  French  newspaper  assei'ts  that  similarly  to  the  Ger- 
man and  Swiss  works,  the  works  in  France  and  Great  Britain 
have  not  been  able  to  be  greatly  developed  under  existing 
circumstances.  In  contradistinction  to  this  state  of  _  affairs, 
the  production  in  the  United  States  has  been  considerably 
increased,  and.  that  country  now  supplies  about  one  half  of 
the  world's  output.  The  output  of  bauxite  in  the  United 
States  is  reported  to  have  grown  by  35  per  cent,  in  1915,  as 
compared  with  the  previous  year,  and  to  have  amounted  to 
297,000  tons,  whilst  the  production  of  aluminium  advanced 
from  45,000,000  lb.  in  1914  to  80,000,000  lb.  in  1915.     In   this 


connection,  it  is  mentioned  that  the  Aluminium  Co.  of 
America  has  recently  expended  £4,000,001)  on  the  develop- 
ment of  its  plant;  a  new  works  of  20,000  h.p.  at  Maryville, 
Tennessee,  is  to  begin  production  this  year;  the  capacity  of 
the  Whitney  works  is  being  raised  to  iOO.OOO  h.p.  this  year; 
and  rolling  mills  and  stamping  works  at  Edgewater,  on  the 
river  Hudson,  were  brought  into  operation  in  1916.  In  addi- 
tion, the  company  has  acquired  certain  interests  in  France, 
and  American  groups  now  own  bauxite  deposits,  it  is  said, 
mi  the  river  Demerara,  in  British  Guiana,  and  on  the  banks 
■  .I  the  Surinam,  in  Dutch  Guiana.  The  Northern  Aluminium 
Co.,  in  Canada,  which  had  a,  productive  capacity  of  6,000" 
tons  in  1913,  has  also  extended  its  works,  whilst  the  Alumi- 
nium Corporation,  which  is  the  only  competitor  of  the 
British  Aluminium  Co.,  has  increased  its  share  capital  for 
the  purpose  of  expanding  the  Dolgarrog  mines.  In  Norway, 
five  works  are  either  in  operation  or  in  course  of  erection 
for  a  combined  total  output  of  16.600  tons;  the  Bussi  works, 
in  Italy,  has  been  greatly  enlarged,  and  a  second  works  is  in 
course  of  construction  in  the  Aoste  Valley  for  the  account  of 
the  Societa  Hydro-Elettrica,  of  Villeneuve,  in  which  French 
capital  is  also  interested. 

It  is  estimated  that  the  present  capacity  of  production 
throughout  the  world  amounts  to  100,000  tons  per  annum, 
and  if  the  schemes  in  process  of  execution  are.  also  taken 
into  consideration  the  capacity  will  rise  to  150,000  tons  in  the 
near  future.    The  figures  given  on  this  point  are  as  follows: — 

Annual  productive 
capacity  in  tons. 

United  States  and  Canada        75,000 

France  ,.         ...     20,000 

Switzerland  and  Germany       20,000 

Great   Britain         12,000 

Norway         16,000 

Italy  7,000 


Total      150,000 

The  prospects  of  aluminium  becoming  dear  in  price  seem 
rather  scanty  on  the  basis  of  an  annual  output  of  150,000 
tons,  as  it  would  be  necessary  for  the  markets  to  be  greatly 
developed  if  over-production  were  to  be  avoided.  But  such 
a  large  quantity  of  metal  pre-supposes  an  output  of  300,000 
tons  of  alumina,  or  600,000  tons  of  bauxite,  together  with  a 
large  production  of  cryolite,  fluoride,  graphite,  &c.,  for  the 
metallurgical  treatment  of  the  metal ;  anil  it  is  considered  un- 
certain whether  all  these  conditions  can  be  fulfilled  simul- 
taneously in  order  to  meet  the  needs  of  the  works. 

In  conclusion,  the  newspaper  states  that  the  French  alumi- 
nium industry  is  protected  by  the  following  import  duties 
per  cwt.  of  50  kilogrammes : — 

French  Import  Duties. 


Ingots  and    scrap  ... 
Rolled,  wrought  or  cast 

Sheets 

Wire     

Aluminium  powder 


General  tariff.  Minimum  tariff. 
...    £3    0    0  £2    0    0 

...407  30    0 

..    12    0    0  8    0    0 

coo  400 

8    0    0  6    0    0 


Aluminium     bronze      having     a. 
maximum    aluminium    content 

not  exceeding  20  per  cent.     ...  10    5  8    0 

[The  rates  in  sterling  have  been  converted  on  the  assump- 
tion that  25  fcs.  are  equivalent  to  £1.] 


THE      FARADAY     SOCIETY. 


General  Discussion  ok  "Chemical  Engineering. 


The  Faraday  Society  initiated  a  discussion  on  "The  Training 
and  Work  of  the  Chemical  Engineer  "  at  their  last  meeting 
mi  (itli  inst.  The  meeting,  at  which  there  was  a.  very  large 
attendance,  was  held  at  the  Chemical  Society,  and  was  pre- 
sided over  by  the.  President,  Sir  Robert  Hadfield,  F.R.S. 
The  opening  paper  was  read  by  Sir  (Jeorgf  Beilby,  F.R.S., 
himself  not  only  an  eminent  chemist  and  investigator,  but 
withal  a  successful  chemical  manufacturer,  so  that  it  could 
not  have  been  in  better  hands.  The  academic  aspects  of  the  ' 
subject  were,  at  the  outset,  placed  in  the  no  less  able  hands 
of    Prof.  F.    G.  Donnan,   F.R.S. 

In  his  introductory  remarks  the  President  dwelt  on  the 
shortage  of  the  highest  class  of  labour,  mental  and  physical, 
that  will  result  from  the  war,  and  said  it  therefore  behoved  us 
now  to  set  about  planning  wisely  to  meet  the  new  conditions. 
Careful  deliberation  as  a  preliminary  to  action  was,  however, 
never  more  seriously  needed,  for  war  conditions  were  a  most 
fruitful  soil  for  unbalanced  proposals,  often  resulting  in 
panic  legislation  or  action.  He  fittingly  closed  his  speech 
on  a  note  that  called  forth  unanimous  agreement,  namely, 
an  appeal  for  liberal  support  of  the  Ramsay  Memorial  Fund 
that,  was  being  inaugurated  to  honour  the  memory  of  one 
of  our  greatest  chemists,  and  part  of  which  was  to  be  devoted 
to  the  establishment  of  a  laboratory  for  dealing  with  the  very 
subject   under   discussion,    "  Engineering  Chemistry." 
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Sir  George  Beilby  gave  the  keynote  to  the  discussion  in 
his  definition,  "  Chemical  engineering  has  for  its  function  the 
design  and  construction  of  apparatus  required  for  the  carry- 
ing out  of  chemical  processes  on  a  manufacturing  scale."  The 
discussion  practically  centred  round  two  standpoints  :  On  the 
one  hand,  the  view  of  the  great  majority  that  for  the  con- 
struction of  chemical  plant  a  man  combining  within  himself 
the  qualities  of  both  chemist  and  engineer  is  the  type  to  be 
aimed  at;  on  the  other  hand,  the  view  thnt  a  man  cannot 
be  both  chemist  and  engineer,  and  that  what  is  needed  is 
closer  co-operation  between  the  two.  This  aspect  of  the  sub- 
ject was  emphasised  by  Dr.  E.  P.  Armstrong,  who,  in  a  very 
able  speech,  reminded  the  meeting  that,  after  allj  the  chemical 
industry  needed  above  all  chemists.  Many  an  existing  pro- 
cess might  be  revolutionised  by  patting  into  the  works  a 
man  closely  in  touch  with  modem  development  in  chemistry, 
say  an  expert  in  the  phase  rule  or  in  colloids.  Such  men 
can  only  be  produced  by  the  universities,  and  if  it  was  true, 
as  the  majority  maintained,  that  the  university  must  enter 
the  works,  it  was  no  less  true  that  the  manufacturer  must 
enter  the  university,  advise  it.  and  support  it.  The  research 
chemist  generally,  however,  was  left  somewhat  in  the  back- 
ground— perhaps  too  much   so — by  most  of  the  speakers. 

Prof.  F.  G.  Donnan,  who  spoke  on  "The  Training  of  the 
Works  Chemist,"  sub-divided  chemists  into  (1)  research 
chemists,  (2)  engineer  chemists,  (3)  chemical  engineers,  and 
the  sub-division  was  generally  adopted  as  useful.  Men  of 
class  1  are  the  discoverers  of  new  compounds  and  reactions, 
and  are,  of  course,  absolutely  necessary,  but  to  be  useful  in 
industry,  they  should,  in  Prof.  Donnan's  opinion,  be  men  of 
broad  outlook  whose  horizon  is  not  confined  to  the  labora- 
tory. To  this  end,  he  advocated  teaching  them  engineering 
principles  and  the  elements  of  such  practice  as  may  bear  on 
their  work,  so  that  they  can  co-operate  intelligently  with  the 
other  classes.  The  danger  to  be  borne  in  mind  was  stated 
by  Prof.  E.  G.  Coker  and  others,  and  was  clearly  indicated 
by  Sir  George  Beilby.  There  is  an  essential  difference  be- 
tween the  chemist's  and  the  engineer's  type  of  mind.  The 
former  thinks  in  terms  of  molecules,  the  latter  in  terms  of 
masses.  Many  a  first-rate  chemist  might  be,  and  is,  quite 
uninterested  in  engineering,  and  the  training  should,  there- 
fore, be  permissive  to  some  extent,  and  not  obligatory.  Dr. 
YV  Rosenhain  rightly  remarked  that  the  proper  man,  with 
the  right  scientific  foundation,  is  bound  in  the  end  "  to  make 
good." 

Men  of  the  second  class — engineer  chemists — are  required 
in  large  numbers,  and,  although  essentially  chemists,  they 
should  received  a  considerable  amount  .of  specialised  engineer- 
ing training,  in  which  stress  is  laid  on  thennophysics  and 
thermochemistry,  the  properties  and  testing  of  materials  of 
construction,  the  principles  of  design,  and  the  problems  of 
power.  The  work  of  these  men  is  really  applied  physical 
chemistry.  Men  of  class  3  are  thoroughly  trained  engineers 
with  a  chemical  sense  and  some  chemical  knowledge,  the 
more  the  better.  Prof.  Donnan  went  on  to  outline  the 
manner  in  which  the  work  of  the  three  classes  of  industrial 
chemists  should  be  co-ordinated  for  the  successful  develop 
ment  of  a  new  process  after  the  research  chemists  have  worked 
it  out  in  the  laboratory.  Men  of  classes  2  and  3  should  com- 
bine to  design  and  test  a  small  trial  plant  in  order  to 
obtain  special  chemical  engineering  data,  and  all  three  i  ! 
should  then  combine  to  deal  with  a  technical  unit  plant 
fully  working,  above  all  quantitatively  the  thermochemistry 
and  thermodynamics  of  the  process.  There  can  be  no  doubt 
that  our  tendency  to  keep  apart  the  work  of  the  chemist  and 
the  engineer  has  seriously  impaired  our  industrial  efficiency, 
and  Prof.  Donnan's  suggestions  merit  the  most  serious  con- 
sideration. 

Now,  as  regards  the  training  of  our  engineer  chemist-,  Sir 
George  Beilby  summarised  his  scheme  as  follows:  — 

1.  A  sound  and  practical  training  in  chemistry  and  chemi- 
cal physics  extending  over  three  years.  During  the  third 
year  special  subjects  to  be  introduced. 

2.  \t  the  end  of  the  third  year  at  latest  the  case  of  each 
student  to  be  considered  by  the  heads  of  the  departments,  so 

'   that  he  may  be  advised  in  what  direction  he  should  specialise. 

3.  Average  students  with  no  special  bent  to  complete  their 
course  by  general  advanced  studies  during  the  fourth  year. 

4.  No  degree  or  "hall-mark"  to  be  given  in  chemistry  till 
the  complete  four  years'   curriculum  has  been  taken. 

5.  Chemical  engineers,  research  chemists,  and  specialists  in 
other  branches  to  devote  one  or  two  years  to  higher  post- 
graduate study. 

Mr.  W.  R.  Cooper  put  in  a  plea,  for  what  he  called  the 
forgotten  factor  in  chemical  training,  namely,  the  economic 
factor — will  any  particular  process  pay?  He  considered  that 
even  in  the  educational  stage  this  aspect  should  not  be 
neglected,  and,  so  far  from  the  commercial  consideration 
placing  a  problem  on  a.  lower  plane,  it  actually  introduces 
an  additional  factor,  and  thus  renders  it  more  difficult  of 
solution.  Perhaps  the  question  of  the  tame  at  the  disposal 
of  the  teacher  and  student  is  n  factor  which  Mr.  Cooper  has 
forgotten  !  At  the  Massachusetts  Institute  of  Technology,  not 
only  economics  and  modern  languages,  hut  many  other 
branches  of  knowledge,  the  utility  of  which  to  any  citizen 
nobody  can  doubt,  are  included  in  the  curriculum.  The 
meeting  was  certainly  sympathetic,  to  Prof.  E.  G.  Coker, 
who  thought  some  of  the  American  courses  erred  on  the  side 
of  overloading,  and  who  preferred  the.  English  method  of 
taking  fewer  subjects  and   doing  them  very  thoroughly. 


Many  other  interesting  pi  it  i  tes  ol   tri 

emphasised  by  different    speakers.      Thus,   in  talking  ol    tin 
research  w-hich  should  be.  fee  culmination  of  the  training  ol 
the  engineer-cheiiu-t,   Prof.  Donnan  suggested   that   it 
take  the  form  of  a  study  of    <  im<    pro©       promi  ing  indue 
trial  results,    consisting   n    the    investigation    of    tl< 
quantitative  optimum    conditions   for  the    reaction   and    th. 
actual   construction  of    a    -mall   experimental    plant    for    the 
purpose.      To    this  en. I.    cheap,     rough    buildings,      villi    th. 
necessary     practical     equipment     and     adjunct 
attached  to  our  colleges,   forming  the  real  ones"  ol 

our  engineer-chemists. 

Mr.   Charles  R.   Dablikg  descril  I    phvsicG 

which    chemical   students    dike    at    the    Finsburj    Technical 
College,  and  Mr.  J.  W.   HiMiii.n   described  th 
chemical  engineering  which    is  being   .1. 
larger  scheme  of  post-graduate   studs   and   "   earch  m  chemi 
cal   technology    at  the   Imperial    College,  South  Kei 
Many   speakers    thought   the    practical   training    in    the 
tory  different  in  kind  from  that  obtain... I  in  th,-  works.     Ml 
A.   P.  M.  Fleming  and   .Mr.  \Y.  Gathornb   Young  therefor, 
advocated    the   American    system    of    sending 
works  during,  their   third   or  fourth  year,   and  Mr.  E.   B.  R. 
Prideadx  thought  the  smaller  unh  srsities  should  co- 
more  closely  with  the  local  industries  to  the  same  end.     Mi 
H.  L.   Heathcoie   gave   voice  to  the   warning   that    I 

for  the  works  must    he   induced   by    the   i I-    ol    industrial 

process  rather  than  forced  by  the  examination  syllabus.  Mr. 
F.  H.  Carr  went  so  far  as  to  advocate  the  establishment  in 
colleges  of  a  department  which  could  he  conducted  some- 
thing like  a  factory,  carrying  on  side  by  side  with  lectures 
the  production,  say.  of  fine  chemicals  on  the  scale  of  tech- 
nical experiments.'  Sir  A.  McDoug\ll  Duckham,  on  the  other 
hand,  thought  students  should  enter  woiks  before  col 
lege.  He  also  advocated  teaching  chemistry  to  all  en 
as  well  as  engineering  to  all  chemists.  Finally.  Prof.  A.  K. 
Huntington-  and  Mr.  T.  G.  Elliott  referred  to  a  really 
fundamental  difficulty  in  any  scheme  of  training,  and  that 
is  the  miserable  equipment,  usually  altogether  useless,  in 
mathematics  and  elementary  science  received  at  present  in 
the  secondary  school.  In  truth,  until  we  reform  our  schools 
it  is  not  of  very  much  use  to  reform  our  colleges,  but  that 
is  a.  subject  too  wide  to  consider  further  at  present. 

The  discussion  had  the  great  merit  of  presenting  almost 
every  conceivable  point  of  view  of  the  subject  it  set  out  to 
consider,  and  it  should  go  far  to  help  crystallise  the  way  ol 
th.  golden  mean,  which  in  practical  matters  of  this  kind  i-- 
t!ie   safest  way  ami   the  best  way. 


FREQUENCY     CHANGER5. 


The  paper  by  Mr.  R.  Townbnd  was  read  and  discussed  at  a 
meeting  of  the  Manchester  Local  Section  of  the  Institution 
of  Electrical  Engineers  on  February  13th. 

Prof.  Miles  Walker  said  that  it  was  not  discreel 
nect    two    large    power    stations    together    by     meaj 
synchronous  frequency  changer  unless  the  motor  generator 
had   a  fairly  large  output  compared   with   the  output   of  the 
power  station.    In  cases  of  this  kind  asynchronous  sets  could 
be  used,  and  if  required  to  circulate  power  eithei    way,   two 
set!    could   be  used,   one  having   the  synchronous  m 
in  cted   to  the   mains   of  one  power    supply,    and    the    othei 
having   a  synchronous  motor   connected  to  the    other   power 

supply.     If  it  were  permissible  to  introduce  a   c mutating 

machine  into  the  rotor  circuit  of  the  induction  motor,  as  pro 
posed  by  Leblanc  20  years  ago,  all  sorts  of  possibilities  pre 
sented  themselves,  not  only  of  controlling  the  power  factoi 
of  the  induction  motor  and  making  it  take  wattless  load  as 
an  asynchronous  generator,  but  also  of  circulating  power  in 
either  direction  through  the  set,  independently  of  th 
of  the  connected  power  stations.  Por  example,  o  frequencj 
changer  might  consist  of  a  L2-pole,  50  cycle  sj  n 
rator  direct  c tected  to  a  10-pole  indui  I 

to   the    10-cycle  supply.      The  set    would   run    at   300   R.P.M.,   SO 
that  the  induction  motor  would    be  running  at    I    i 
above  synchronous  speed,  and   would  tend   to  .Liner  power 
to  the  i<<  ie  rotor  circuit  ^\  thi 

lion  motor  wen-  connected  to  a  phase  advancer  whose  excita- 
tion was  so  arranged  that  it  boosted  against  the  i  u 

rated  in  the  rotoi  ductors,  the  asynchronous  macl 

be  made  to  op,  r.ii,    as  a  tor,  notwithstanding  the  fact  that 

it    was   running    above   synchronous    speed:    and,    at    the   sain. 

time,  by  suitab  the   field   coils  the   powei 

ould  be  kept  mar  unity  or  leading.     Moreover,  when 
nchronous  machine    was   required 

rator   load,    the    phase   a.Kainer  could    he    u .,  -1    to    -upplv    th. 

wattless    component   of   the    load.      The    type    •  i    I 
changer  referred  to  under  .lass  2  in  the  paper  had  the  advan- 

ii  the  size  of  the  unit  for  a  given  output  cou 
lim.  9  he  made  considerably  smaller  than  the  class  •  type,  and 

when  combined  with  a  Leblanc  exciter  this  type  i  I  [uency 

seemed  very  attractive.    The  phase  advancer  could  be 
iter  of  a  sj  nchronous 

motor,    and    the    future    would    show    many    valuable    0886    to 

which  it  coul.l  be  put.     By  the  addition  of  a  phase  advance! 

to  the  induction  t\|»-  ol  frequencj  changer  ill  th (vantages 
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possessed  by  the  synchronous  typo  were  obtained,  and  at  the 
same  time  the  great  objection  to  the  rigidity  of  the  coupling, 
incident  to  the  .synchronous  frequency  changer,  was  entirely 
remi  red.  In  cases  where  the  synchronous  frequency  changer 
was  employed,  if  the  held  magnet  of  one  of  the  synchronous 
machines  was  wound  with  a  polyphase  winding,  say  as  a 
throe  phase  machine,  it  was  possible  to  shift  the  position  of 
ilie  pules  nl  (he  magnet  relatively  to  the  iron,  and  in  this 
way  secure  the  same  effect  as  by  rocking  the  stator.  The 
diagram  (fig.  1)  showed  how  a  three-phase  generator 
could  be  connected  to  an  exciter  and  two  rheostats,  so  as  to 
obtain  a  shifting  of  the  pole  through  an  angle  of  60  degrees. 
If  all  the  exciting  current  was  passed  through  phases  A  and 
::.  the  resultant  field  would  lie  \  B.  If  the  current  after  pass- 
ing through  A  was  equally  divided  between  u  and  c,  the  line 
,.1  the  pules  would  be  in  phase  with  a.  If  all  the  current 
was  passed  through  phases  A  and  C,  the  line  of  the  poles 
would  take  a  position  ac.  It  was  also  possible  to  build  a 
special  exciter  which  would  give  any  required  phase  position 
of  the  excitation  on  the  rotor,  and  in  cases  where  perfectly 
synchronous  running  was  required,  the  exciter  operated  as  a 
continuous-current  generator.  II  it  was  required  slowly  to 
i  liaise  the  pole  position  on  the  rotor  in  order  to  produce  a 
slip,  the  exciter  could  be  operated  at  the  frequency  required 
tu  produce  the.  desired  result. 

Mr.  H.  A.  Ratcliff  raised  the  question  of  the  efficiency  of 
a  synchronous  set.  as  it  appeared  that  such  a  machine  would 
have  to  run  at  loads  sufficiently  low  to  avoid  the  risk  of  pull- 
ing out  of  step  when  linking-up  two  systems.  He  asked 
whether  the  characteristics  of  the  transmission  line  had  any 
significant  bearing  on  where  the  frequency  changer  was 
placed,  i.e.,  the  high-  or  low-frequency  station.  Rocking 
stators  seemed  quite  correct  for  small  machines,  but  it  was 
questionable  if  they  could  be  used  lor  large  units.  It  appeared 
possible  to  use  resistances  or  reactances  between  an  incoming 
machine  and  a  machine  on  load,  in  order  to  reduce  the  shock 
on    paralleling.     He  asked   whether    Ihe    adjustment   of  load 


Fig.  2. 


between  two  synchronous  frequency  changers  could  not  be 
carried  out  by  varying  the  excitation  of  the  motors.  The 
•operation  of  reversing  the  excitation,  to  "  slip  a  pole,"  would 
be  rather  too  severe  fur  the  type  of  held  switch  generally 
supplied. 

Mr.  -I.  Frith  suggested  the  "*  -I  a  friction  clutch  between 
the  tun  machines  of  a  synchronous  frequency  changer  in 
older  to  simplify  the  operation  of  paralleling.  Each  machine 
would  be  started  up  as  a  motor  set,  and  the  two  gradually 
brought  together  by  means  of  the  clutch. 

Mr.  -I.  S.  Peck  described  a  motor  converter  with  slip  rings 
connected  to  the  connections  between  the  two  machines.  If 
the  two  machines  had  the  same  number  of  poles,  the  slip-ring 
frequency  would  be  half  the  supply  frequency,  consequently 
with  a  50-cycle  supply  there  was  obtainable  D.O.,  25-eycle  A.C., 
or  the  two  together;  or  by  reverse  action  d.c,  50-cycle  A.C., 
,or  bulb.  35  cycles  being  supplied  to  the  slip  rings. 

Prof.  A.  B.  Field  said  the  second  class  of  machine,  in 
which  part  of  the  energy  was  converted  mechanically  and 
part  electromagnetically,  had  many  points  of  interest,  and 
its  size  might  be  greatly  reduced  in  comparison  with  the 
straight  synchronous  set.  Considering  the  case  in  which  the 
outfit  ci  insisted  of  two  rotating-field  machines  coupled  to- 
gether, the  low-frequency  one  "  A  " — assuming  this  to  be 
the  motor — might  be  an  ordinary  separately  excited  syn- 
chronous machine,  and  the  generator  "  B  "  might  comprise 
a  similar  stator,  and  a  polyphase-wound  rotor  fed  from  the 
low-frequency  side  through  a  potential  regulator,  as  shown  dia- 
grammatically  in  the  figure  (fig.  2).  The  maximum  mechani- 
cal speed  of  this  set  consistent  with  the  frequencies  was  the 
same  as  for  a  straight  synchronous  set,  but  the  number  of 
poles  of  the  generator  corresponded  to  a  higher  speed,  since 
tiie  field  rotated  at  a  speed  gTeater  than  that  of  the  shaft. 
The  relative  size  of  tin  generator  stator  per  kilowatt  output 
depended  upon  the  speed  of  rotation  of  its  field,  not  its 
shaft,  and  consequently,  in  comparison  with  the  straight 
synchronous  set,  this  size  was  reduced  in  about  the  propor- 
tb hi  of  the  shaft  speed  to  the  field  speed,  or  in  the  ratio  of  the 


difference  of  frequencies  to  the  higher  one;  the  same  applied, 
roughly,  to  the  remainder  of  tic  set.  It  would  be  Been  that 
the  advantage  in  size  became  greatest  when  the  two  frequen- 
cies were  near  together,  provided  the  output  was  not  greatei 
than  could  lie  conveniently  taken  care  of  with  the  small 
number  of  poles  involved  for  the  "B"  machine.  For  ex- 
ample :  a  linking  together  of  40  and  50  cycles  would  allov 
a  maximum  speed  of  600  r.p.m.  with  the  ordinary  synchronous 
outfit;  this  corresponded  to  8  and  10  poles;  000  R.r.M.  would 
also  be  the  maximum  mechanical  tpeed  available  for  the 
arrangement  shown  in  the  figure,  but  while  the  "A' 
machine  would  retain  eight  poles,  the  "  B  "  machine  would 
have  two,  and  w:ould  gain  the  electrical  advantages  of  a  s] 
of  3,000  r.p.m.  with  only  the  mechanical  difficulties  of  600 
r.p.m.  For  a  5.000-KW.  transfer,  the  "  A  "  machine  would 
only  be  rated  at  1,000  kw.,  plus  losses,  or  less  than  one-fourth 
the  normal  size,  while  the  "B"  stator  would  be  that  of  a 
5,000-kw..  3,000-R.r.M.  machine  instead  of  a  5,000-kw..  6(h>- 
r.p.m.  It  became  necessary  in  order  to  take  care  of  thi 
variations  in  voltage  on  each  system  to  introduce  a  polyphase 
induction  regulator,  and  the  size  of  this  would  depend  en- 
tirely upon  the  amount  of  voltage  variation  to  be  provided 
for,  and  the  reactive  drops  in  the  double-wound  machine. 
For  example,  in  a  certain  30-  to  60-cycle  case  the  possible 
variations  in  voltage  on  both  systems  under  extreme  condi 
tions  of  load  and  power  factor,  were  estimated  t-  *"■  well 
taken  care  of  by  a  ±  15  per  cent,  voltage  regulation.  As  this 
regulation  needed  to  be  effected  in  respect  of  the  electrical 
input  to  the  rotor  only,  i.e.,  about  half  the  rating  of  the  set. 
and  as  the  voltage  introduced  by  the  regulator  could  either 
assist  or  oppose  the  supply,  the  rating  of  the  potential  regu- 
lator amounted  only  to  some  8  per  cent,  of  that  of  the  set. 
However,  the  use  of  this  subsidiary  piece  of  apparatus,  and 
the  necessity  of  obtaining  part  of  the  excitation  by  alter- 
nating current,  were  distinct  drawbacks  to  this  type  of  fre- 
quency changer 
Mr.  Swinburne  said  that  since  the  question  of  linking-up 
had  become  a  matter  of  national  inter- 
est standardisation  of  systems,  &c,  was 
most  desirable.  He  considered  it  tin 
duty  of  the  Institution  to  decide  which 
type  of  frequency  changer  should  be 
adopted,  and,  if  necessary,  make  the 
adoption  compulsory. 

Mr.  Juhi.ix  referred  to  the  advantages 
of  the  synchronous  type  of  machine, 
also  the  disadvantage  of  the  induction 
type  when  used  as  a  generator  owing  to 
the  fact  that  it  could  not  supply  any 
wattless  component  of  the  load  on  the 
system.  He  considered  the  rooking 
stator  to  be  essential  in  the  case  of  high- 
voltage  machines  of  large  output  in 
order  to  avoid  shock  when  paralleling 
loaded   and   nnlo-ided  machines. 

The  Author,  in  reply,  said  there  was 
no  doubt  that  the  use  of  a  phase  ad- 
vancer, in  conjunction  with  an  induction 
frequency  changer,  would  give  operating 
characteristics  which  were  on  an-equalitv 
with,  and  in  some  respects  better  than 
those  of  the  synchronous  set,  but  in  the  majority  of  cases  the 
cost  of  the  former  would  be  higher  than  that  of  the  latter, 
also  the  cost  of  attendance  and  maintenance  would  be  slightly 
greater.  The  efficiency  of  synchronous  frequence-  changers 
would  depend  upon  the  rating  of  the  set,  but  a  1,000-kw. 
frequency  changer  having  a  speed  of  about  500  r.p.m.  would 
have  an'  overall  efficiency  of  approximately  89  per  cent,  at 
full  load  and  82  per  cent,  at  half  load.  It  was  quite  correct 
that  the  characteristics  of  the  transmission  line  and  the 
general  lay-out  of  the  cable  system  might  in  some  case- 
determine  'whether  the  frequency  changer  should  be  installed 
at  the  high-  or  low:-frequency  station,  but  when  the  line 
characteristics  were  of  no  importance,  it  was  usually  im- 
material in  which  station  the  set  was  installed.  It  was  not 
usually  practicable,  to  run  synchronous  and  induction  fre- 
quency changers  in  parallel,  but  in  some  cases  it  might  be 
done,  e.g.,  25-  and  60-period  systems  could  be  linked-up  by- 
means  of  a  synchronous  set  running  at  214  r.p.m.,  and  by  an 
induction  set  operating  at  720  r.p.m.  When  two  snch  sets 
were  running  in  parallel,  the  induction  set  would  always 
carry  the  load  which  would  give  a  rotor  slip  of  4  per  cent. 
There  was  no  great  difficulty  in  building  machines  with 
movable  stators,  and  this  had  been  satisfactorily  done  with 
machines  having  a  capacity  of  at  least  5,000  k.v.a.  With 
large  machines  it  was  advisable  to  move  the  stator  by  means 
of  a  motor  controlled  from  the  switchboard.  The  shock- 
caused  by  paralleling  unloaded  and  loaded  synchronous  sets 
could  be  reduced  by  inserting  resistances  or  reactances  be- 
tween the  loaded  and  unloaded  machines,  but  this  involved 
additional  apparatus  and  was  not  so  simple  as  using  the 
movable  stator.  It  was  possible  to  obtain  a  variation  in  the 
load  distribution  between  two  synchronous  sets  running  in 
parallel  by  varying  the  motor  excitation,  but  the  variation 
would  be  small  only  about  10  per  cent,  of  full  load.  There 
was  no  difficulty  in  making  a  field  switch  for  reversing  the 
field  excitation,  provided  it  was  mechanically  strong,  and  fitted 
with  an  efficient  discharge  resistance.  A  friction  clutch  could 
be   used  between  the   two  maehines  of  a    synchronous   set  in 
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order   to  simplify   the   paralleling   operation  if    onlj 

had  to  be  ran,  but  if  a  second  set  had  to  be  paralleled  with  it, 
it  would  be  necessary  to  give  the  requisite  angular  displace- 
ment between  the  motor  and  generator  of  the  incoming  set 
before  closing  the  clutch  in  order  to  make  the  latter  set  take 
its  share  of  the  load.  This,  of  course,  was  impracticable.  The 
type  of  frequency  changer  described  by  Prof.  Field  might 
be  considerably  smaller  than  machines  of  the  third  type,  but 
the  necessity  for  an  induction  regulator  and  for  obtaining 
part  of  the  excitation  by  alternating  current  were  distinct 
disadvantages.  It  was  also  necessary  to  collect  the  greater 
portion  of  the  power  from  slip  rings,  and  in  the  case  of  high- 
voltage  machines  this  was  very  undesirable.  The  author  did 
not  consider  any  one  type  sufficient  to  meet  the  requirements 
of  every  case,  and  the  only  satisfactory  method  was  to  adopt 
the  type  of  machine  best  suited  to  the  case  under  considera- 
tion. A  frequency  changer  having  an  a.c.  commutator  motor 
instead  of  an  induction  or  synchronous  motor  would  enable 
a  variable  ratio  of  frequency  transformation  to  be  obtained, 
but  the  set  would  not  be-  reversible. 
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at  the  January  meeting  oPthe  Association  the  President.  Mr. 
Geoffrey  Porter,  produced  an  amended  and  completed 
table  of  data  concerning  lubricating  oils,  which  he  asked  the 
Hon.  Secretary  to  circulate  among  the  members  and  sub- 
scribers. A  paper  on  the  "  Chemistry  and  Examination  of 
Lubricating  Oils"  was  then  read  by  Mr.  Elliott  A.  Evans, 
who  said  that  the  only  oils  which  could  be  recommended 
for  lubricating  purposes  were  mineral  oils,  semi-  and  non- 
drying  fatty  oils,  and  liquid  waxes.  Fatty  oils  alone  as  lubri- 
cants were  obsolescent.  Mineral  oils  had  won  popularity  by 
virtue  of  their  comparative  inertia,  their  cost,  and  the  fact 
that  they  could  be  obtained  in  almost  any  degree  of  viscosity. 
Texas  oils  had  a  specific  gravity  ranging  about  0.9-io  Cab 
fornian  oils  0.930,  and  Pennsylvanian  oils  0.876/0.910.  Mine- 
ral oils  were  mixtures  of  hydrocarbons  belonging  to  the 
various  homologous  series,  ranging  from  the  most  saturated 
normal  paraffins  to  the  most  unsaturated  hydrocarbons  of  the 
aliphatic  series:  saturated  and  unsaturated  cyclic  hydro- 
carbons; and  aromatic  hydrocarbons.  In  the  manufacture 
of  lubricating  oils  it  was  the  endeavour  of  the  manufacturer 
to  eliminate  the  unsaturated  cyclic  hydrocaibons,  and  all  the 
aromatic  hydrocarbons,  from  the  most  expensive  lubricating 
oils,  because  not  only  were  they  of  very  doubtful  lubricating 
value,  but  their  instability  might  give  rise  to  excessive  car- 
bonisation and  acidity  of  the  oil.  Some  Californian  oils 
were  on  the  market,  but  they  could  not  be  recommended 
universally  as  lubricants.  Texas  oils  were  used  to  a  consider- 
able extent  for  many  purposes,  but  were  very  liable  to  de- 
compose at  elevated  temperatures,  and  perhaps  at  high  pres- 
sures. It  had  been  found  that  if  a  hydrocarbon  oil  were 
heated  under  pressure  decomposition  took  place,  and  lighter 
oils  resulted.  The  products  of  decomposition  were  generally 
governed  by  the  temperature  and  pressure  at  which  the  re- 
action was  conducted.  When  an  oil  was  converted  in  this 
manner  into  lighter  oils,  the  latter  were  said  to  be  "cracked." 
During  the  cracking,  carbon  was  deposited,  and  some  ex- 
tremely unstable  hydrocarbons  were  formed  which  decom- 
posed with  explosive  violence.  It  was  quite  conceivable  that 
the  explosion  in  an  air  compressor  at  Smithfield  occurred 
through  the  production  of  these  unstable  bodies,  and  that 
the  vapour  of  the  light  oils  was  exploded  by  the  detonation 
of  these  very  unstable  olefines.  That  the  explosion  was 
caused  by  the  ignition  of  oil-fog  in  the  compressor  might  be 
a  very  convenient  working  hypothesis,  but  it  was  a  little 
difficult  to  understand  how  ignition  was  effected.  The  sua 
gestion  that  a  compound  oil  should  be  used  as  a  lubricant  for 
air  compressors  must  be  condemned.  The  hypothesis  of  the 
oil-fog  had  created  a  belief  that  an  oil  with  a  high  vaporisa- 
tion point  was  essential,  but  such  an  oil  had  a  high  viscosity, 
and  so  unnecessary  work  was  thrust  upon  the  com] 
The  vaporisation  point  as  usually  determined  save  no  indica- 
tion as  to  the  temperature  at  which  vaporisation  would  lake 
place  in  the  compressor,  because  the  vaporisation  pi 
governed  by  the  pressure  of  the  atmosphere,  and  the  rati  ol 
vaporisation  was  dependent  upon  the  concentration  of  the 
vapour  in  that  atmosphere.  Mr.  Evans  expressed  the  opinion 
that  an  nil  with  a  specific  viscosity  i  I  abouf  70 
or  in  seconds  -2.511(1,  and  a  closed  dash  point  ol  about  loo 
d»  g.  P.,  could  be  safely  used  if  the  temperature  of  the  com- 
pressor  was  carefully  regulated. 


At  the  Februarj  meeting  ol  the  Association  a,  discussion  took 
place  on  Mr.  E.  A.  Evans's  paper. 

In  a  communication,  Mr.  T.  0.  Thomsen  said  he  did  not 
agree  that  paraffin-base  oils  i  hanged  materially  during  the 
pro  of  distillation.  He  maintained  that  Pennsylvanian 
oils   were    b  ttei    h    quality  as  lubricants   than  asphaltic-base 

oils. 

Mr.   ('.   O.    MlLTON   referred  to   in 

air  compressors  which,  he  su  ighl  possibly  be  caused 


by    the   formation  of  acids  in    compressor  coils 
"cracking"  of  the  lubricating  oil  used,    i lis  own  experience 
had  shown  that  it   was  possible  for  the  feemperatui 
air-compressor  to  vary  ova   a  wide  range  while  tin-  rj 
judged  by  the  delivery  of  air,  was   working  qui! 
thought  that  possibly  the  formation  of  acid  might  be 
abnormal  temperatures  in    some  a 

which  were  now  becoming  well  understood      He  had  noted 
a  fact   in   connection  with   the,  working  of   an   a 
at   Maidenhead  which  seemed  to  confirm   this  idea, 
bvered  air  was  abnormally  hot,  and  the><  vidence 

of   acid    formation  in   the  coils  of   the  higher 
engine  was  overhauled,  and  the  opportunity  was  taken  to  fit 
a  non-retum  valve  on  the  delivery   pipe   of  the   compressoi 
The  running  of  the  compressor  was  then  much  improved,  the 
delivered  air  being  quite  cool,  and  evidence  •■!  arid  Ei 
entirely  disappeared.    The  same  brand  of  lubricating 
been  used  throughout.     He  thought  it  was   possible   that  the 
former   high  temperatures   were  due  to    lack  of  tight] 
the  h.p.    valves,    and    that    the    added   non-return    va] 
simply  improved  the  efficiency  of  the  delivery  valves  and  pre- 
vented pulsating  of  the  air  at  that  point.     It  was  known  that 
leaky  valves  would  cause  overheating  of  the  air.  and   that   it 
was  a  difficult  matter  to  keep  compressor  valves  continuously 
light. 

Mr.  G.  W.  F.  Horner  a.sked  if  an  air-compressor  had  ever 
been  designed  to  work  in  conjunction  with  a  Diesel  engine 
in  which  no  lubricating  oil  was  used  for  the  col 
cylinders,  but  in  which  water  was  taken  in  with  the  air 
suppjy  to  tlie  low-pressure  cylinder.  Compressors  for  other 
purposes  were  working  under  such  conditions,  and  he  be- 
lieved that  distilled  water  was  the  only  means  of  cylinder 
lubrication  for  hydrogen  compressors.  The  piston  speeds 
might  not  be  so  high,  but  the  pressures  were  far  greater 
than  those  required  for  Diesel  engine  purposes.  He  was  of 
the  opinion  that  'the  most  satisfactory  lubricating  oil  for 
air-compressors  was  one  in  which  the  viscosities  had  a  mini- 
mum difference  between  the  temperatures  of  60  deg  F.  and 
140  deg.  F. 

Mr.  W.  Fbnnexl  thought  it  was  quite  possible  that  the  fuel 
oil  now  being  delivered  for  use  in  Diesel  engines  was.  owing  to 
war  conditions,  much  richer  in  sulphur  contents  than  that 
supplied  previously.  The  sulphur  was  likely  to  have  a  dele- 
terious effect  on  the  lubricating  oil  in  the  engine  cylinders, 
especially   in   the  case  of  a   compounded   lubricating  oil. 

Mr.  Geoffrey  Torter  (President)  said  he  would  be  glad  if 
investigation  could  be  pursued  further  to  ascertain  if  any 
particular  hydrocarbon  base  was  more  liable  to  favour  the 
formation  of  unstable  hydrocarbons  durimv  the  decomposi- 
tion of  an  oil  than  was  another,  and  to  determine,  further, 
at  what  critical  temperatures  these  unstable  bodies  no 
formed.  One  would  like  to  know  at  what  temperature  work- 
ing was  safe.  If  the  risk  of  explosion  was  more  or  less  in 
direct  proportion  to  tbje  rise  in  temperature,  one  might 
leasonable  conclude  that  tin  o  impression  ratios  in  multi- 
stage compressors  should  be  arranged  at  lower  values  than 
was  generally  the  case.  Generally  speaking,  all  the  oils 
which  might  be  termed  "  standard  "  gave  satisfactory  results 
under  normal  conditions:  they  were  chiefly  concerned  with 
the  endeavour  to  elucidate  the  behaviour  of  oils  under 
abnormal  conditions. 

Mr.  Elliott  A.  Evans  replied  at  length  to  the  various- 
points  raised  in  the  course  of  the  discussion. 


FOREIGN     AND     COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


TRANSIT  OF  GOODS  THROUGH  FRANCE.  -The  attention  ..I 
exporters  is  drawn  to  the  necessity  of  obtaining  a  French  import 
licence  for  goods  which  arc  to  pass  through  France  (by  parcel  post 
or  otherwise)  in  transit  for  Switzerland.  Spain,  or  Italy,  when  such 
goods  are  covered  liv  tin-  various  prohibitions  of  importation 
imposed.  Full  particulars  as  to  these  prohibitions,  and 
procedure  to  lie  followed  in  obtaining  French  import  licei 
be  obtained  from  the  Department  of  Commercial  Intelligence. 
mghall  Street.  E.C. 

SOUTH  AFRICA  The  following  are  among  recent  decisions 
by  the  Commissioner  of  Customs  as  to  the  rat.-s  of  import  duty 
leviable  on  the  articles  named  :— 

Rebate 
manufactured  in  (he 

U.K.  :>., .. 

Rule  of  import        eating  British 
duty.  Coloi 

Electrically  -  heated      photographic 

mounting  machine        20  %  ad  val.        :!  %  ail  vaL 

Printomel  :meterwhioh 

records  tin  i  rrrent 

used  at  Btated  intervals)          ...      3  °0  ad  val.       Wholeduty 
Telephone  twine  and  rubber  bands 
ively    to    lace    np 
cables  and  deaden  vibral 
telephone  transmitters 8  %  ad  val. 

RUSSIA.-  -With    reference    to    the    temporary    prohibition    oi 

importation  of  Via  liv<  i 
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the  Electrical  Review  of  December  22nd— it  has  now  been 
definitely  announced  by  the  Russian  Government  that,  until  further 
notice,  no  licences  for  such  importation  will  be  granted. 

NORWAY. — The  exportation  of  manganese  ore,  ferro-manganese, 
emery,  and  artificial  abrasives  has  been  prohibited. 

ITALY. — The  Italian  Government  have  denounced  the  existing 
Treaties  of  Commerce  with  Japan,  Roumania,  Russia,  Serbia,  Spain 
and  Switzerland.  These  Treaties  will  go  out  of  operation  at  the 
end  of  the  current  year. 

BRITISH  INDIA. — A  Customs  Circular  has  been  issued  by  the 
Department  of  Commerce  and  Industry   fixing,  with  effect  from 
January  1st.  1!>  17,  the  tariff  valuations  on  various  articles  imported. 
The  valuations  differ  in  many  instances  from  those  previously  in 
operation.     Among  items  of  interest  to  the  electrical  industry  are 
the  following  : — 

Tariff  valuation. 

Rs.  a.  Duty. 

Telegraphic  instruments  and  appa- 
ratus,  and   parts    thereof,  im- 
ported by  a  rail  way  company .. .         ad  val.  -\  % 
Implements,  instruments,  apparatus 
and  appliances,  &  parts  thereof, 
not  otherwise  specified...         ...              ..  ~  1-  " 

Electrical  machinery,  and  com- 
ponent parts  thereof  (.including 
belting    of    all    materials    for 

driving  machinery")      ,.  ~h  % 

Brass  sheets,  flat  or  in  rolls,  and 
sheathing,  weighing  less   than 

1  lb.  per  sq.  ft.  :  brass  wire     ...         ad  val.  1\  % 

Copper,  bolt  and  bar,  rolled  ...  ,, 

braziers,  sheets,  plates  and 

sheathing  cwt.  8-10  ,. 

,.        nails  and  composition   nails         ad  val. 

old      cwt.  50  0 

pigs,    tiles,     ingots,    cakes. 

bricks,  and  slabs .,     80  0 

China,  white,  copperware ...         lb.      2  4  ,. 

wire,    including    phosphor- 
bronze,  and  all  other  sorts 
of  copper  ...         ...         ...         ad  val. 

Lead,   all   sorts  (except   sheets  for 

tea  chests)  ,.  „ 

Quicksilver...  ...         ...         ...        lb.      3  4 

Tin.  block       cwt.  140  0 

..    foil  and  other  sorts       ...         ...         ad  val. 

Zinc  or  spelter,  tiles  or  slabs,  soft  ...     cwt.  100  0 
hard...        ,,       75  0 
all  other  sorts        ...         ad  val. 
Trade   catalogues    and    advertising 
circulars   imported   by  packet, 
book,  or  parcel  post      ...         ...  —  Free 


NEW     PATENTS     APPLIED     FOR, 

(NOT    YET    PUBLISHED), 


1917. 


Compiled  expressly  (or  this  journal  bv  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool   and    Bradford. 

3,579.  "  Arrangement  of  inspection  glasses  for  magnetic  brakes."  Naam- 
looze  Vennootschap  Haarlemsche  Machinenfabriek  voorheen  Geb.  Figee. 
March    12th.      (Holland,   March   14th,   1916.) 

3,581  &  3,582.  "  Diaphragms  for  galvanic  cells,  &c."  R.  Schuster.  March 
12th. 

3,583  &  3,585.    "  Galvanic  cells."     R.  Schuster.     March   12th. 

3,584.     "  Galvanic    primary    cells."      R.    Schuster.      March   12th. 

3,592.  *'  Ignition  apparatus  of  submarine  mines,  and  mechanism  for  auto- 
matically    raising    same."     S.   J.    Williams.      March    12th. 

3,604.    "  Electric  cables."     C.  J.  Beaver  &  E.  A.  Claremont.     March   12th. 

3,610.  "  Electric  switch-boxes."  W.  T.  Henley's  Telegraph  Works  Co. 
and  E.  Moor.    March  12th. 

3,615.  "  Electric  couplings."  H.  DE  La  Valette.  March  12th.  (France, 
March  31st,  1916.) 

3,618.  *'  Electromagnetic  switches  for  train  lighting,  &c,  installations." 
A.    H.    Darker  and  J.    Stone   8:   Co.     March    12th. 

3,652.  "  Electric  circuits  linked  bv  relay  or  repeater."  W.  H.  Grinstead. 
March  13th. 

3.657.  "Systems  of  control."  British  Westinghouse  Electric  &  Manu- 
facturing Co.     March  13th.     (U.S.A.,  March  13th,   1916.) 

3.658.  "  Transformation  of  single-phase  alternating  electric  currents  into 
polyphase  currents."  British  Westinghouse  Electric  &■  Manufacturing  Co. 
March   13th.     (U.S.A.,  March  13th,   1916.) 

3.664.  "  Electric  switches."  A.  H.  Darker  and  J.  Stone  &  Co.  March 
13th. 

3.665.  "  Brush  and  terminal  contact  mechanism  of  dynamo-electric 
machines."     A.  H.  Darker  and  J,   Stone  &  Co.     March   13th. 

3.686.  "  Insulated  brush-holders  and  terminals  for  magnetos."  P.  Green. 
March  14th. 

3.687.  "  Electric    heaters."      G.    S.    Bent.      March    14th. 

3.717.  "  Electric  couplings  or  connections."  G.  Green  8;  F.  May,  March 
14th. 

3.719.  "  Electromagnetic  clutch."  Vulkan  Maschinesfabriks  Akt.  Ges. 
March    14th.     (Austria,   October  22nd,    1913.) 

3.720.  "  Electromagnetic  friction  clutch."  Vulkan  Maschinenfabriks  Akt. 
Ges.      March  14th.     (Austria,    October   22nd,    1913.) 

3,727.  "  Electric  control  apparatus."  British  Westinghouse  Electric  and 
Manufacturing  Co.  (Westinghouse  Electric  &  Manufacturing  Co.,  U.S.A.). 
March  14th. 

3,748.  "Rollers  fol  tramwav  overhead  equipment."  J.  DUGCXN.  March 
Tib 


:i.7f»7.  "  Brushes  for  dvnarno-electric  machinery."  Ti-oup.  Curtis  &  Co. 
and  J.    H.  Wickett.     March   15th. 

3,768.     "Brush   gear   for  dynamo-electric  machinerv."     Troup,  Curtis   S   I 
and  J.   H.  Wickett.     March  loth. 

3,780.  "  Electromagnetic  friction  clutches."  W.  Langdon-Davies  &  A. 
Soames.     March    15th. 

3.798.  "  Driving  mechanism  for  magnetos."  Soc.  Lorraine  des  Ascilns 
Hi  ablissements  de  Dietrich  Et  Cie  de  Luneville.  March  lath.  (France. 
April  3rd,    1916.) 

3,802.  "General  and  electric  joint-making  washer."  C.  J.  Beaver  and 
E.  A.  Claremont.     March  15th. 

3.807.  "  Electric  batteries."  Svfnska  Acku-julator  Aktiebolacet  Juncner. 
March   ISth.     (Sweden,   August   8th,  1916.) 

3.811.  "  Crvstalline,  &c,  detectors  for  electric  waves."  H.  Hurm.  March 
15th.     (France,    March  21st,    1916.) 

3.864.  "  Electrically   depositing    metals."      E.    H.   Jones.      March    16th. 

3.865.  "  Electric  selectors."  G.  A.  BeTULANDER.  March  16th.  (Sweden. 
March   17th.  1916.) 

3,874.  "  Rheostats."  Cutler-Hammer  Manufacturing  Co.  &  Icranic 
Electric   Co.     March    16th. 

3,881.  "  Appliances  for  shaping  telegraph,  &c,  insulators."  P.  Cooper 
and  Tavlor,   Tunnicliffe   &  Co.      March    16th. 

3,884.  "Commutators  or  switchboards  for  field  telephone  systems."  N.  V. 
Fearnehough.      March    17th. 

3,914.  "  Magneto-electric  ignition  machines."  Bosch  Magneto  Co.  &  O. 
Imrav.     March  17th. 

3,916.  "  Electric  bells."  F.  G.  Bell,  W.  C.  Davev  and  Sterling  Tele- 
phone  &   Electric  Co.     March   17th. 


PUBLISHED     SPECIFICATIONS. 


1915. 

H.  K.  Trechn 


&  British   Thomson-Houston 


1916. 

The  numbers  in  parentheses  are  those  under  which  the  specification  will 
be   printed   and  abridged,  and   all  subsequent  proceedings  will  be  taken. 

731.  Wifeless  Telegraph  Transmitters.  G.  Marconi  &  C.  S.  Franklin. 
January   17th,    1916.     (104,188.) 

732.  Wireless  Telegraph  Transmitters.  G.  Marconi  &  W.  S.  Entwistle. 
January    17th,    1916.      (104,189.) 

2,569.  Dynamo-electric  Machines.  British  Thomson-Houston  Co.  (General 
Electric    Co.,    U.S.A.).      February    21st,    1916.      (104,197.) 

2,576.  Remote  Control  of  Projectors.  J.  'irockie  and  Johnson  &  Phillips. 
February  21st,    1916.      (104,198.) 

2,660.  Semi-automatic  Telephone  Exchange  Systems.  C.  A.  W.  Hultman. 
February  23rd,    1915.     (100,113.) 

2,701.     Ignition   Dynamos.     C.   T.    Mason.     March   15th,  1915.     (100,173.) 

2.714.  Elastic  Fluid  Turbines.  British  Thomson-Houston  Co.  (General 
Electric    Co.,    U.S.A.).      February  23rd,  1916.      (104,208.) 

2.725.  Electrical  Impulse  Responders  or  Selectors  Relay  Automatic 
Telephone  Co.  &  H.  J.   HerinR.     February  23rd,  1916.     (104,212.) 

3,164.  Means  for  Suspending  and  Insulating  Electrical  Conductors. 
Marconi's  Wireless  Telegraph  Co.  &  H.  A.  Ewen.     March  2nd,  1916.     (101,226.) 

3.390.  Alternating-current  Electromagnets.  W3ygood-Otis,  Ltd,  (Otis 
Elevator    Co.,    U.S.A.).      March    7th,    1916.     (104,229.) 

3.391.  Vacuum  Apparatus.  British  Thomson-Houston  Co.  (General  Electric 
Co..    U.S.A.).      March    7lh,    1916.      (104,230.) 

3.474.  Overload  Electric  Switches  ok  Cut-outs.  P.  G.  van  Wijk 
March   8th,  1916.     (104,233.) 

3,50L  Railway  Signalling  Apparatus.  T  Blackburn.  March  9th,  1916. 
(104,235.) 

3,798.  One-piece  Framing  for  Magnetos.  E.  J.  J.  Salmson.  March  14th, 
1916.     (104,239.) 

3,871.  Apparatus  or  Means  for  Signalling  in  connection  with  Railways 
and  the  like.  J.  D.  Benson.  March  15th,  1916.  (Cognate  application 
13.138/16.)      (104,240.) 

4.430.  Tumbling  Machines  and  Electroplating  Barrels.  L.  Schulte. 
March    25th,  1916.     (104.245.) 

5  171  Elbows  and  like  Fittings  for  Electric  Conduits.  J.  Gray  S:  J. 
Wilkie.     (October   7th,  1916.)     (104,248.) 

5  377  Dynamo-electric  Machines.  British  Thomson-Houston  Co.  (General 
Electric  Co.,  U.S.A.).     April  12th,   1916.     (104,250.) 

5  874.  Magnetic  Blow-out  Fuses.  Switchgear  5;  Cowans  and  G.  H.  Neep. 
April  25th,  1916.      (104,257.) 

6  809  Sealing  and  Bonding  Glands  for  Electrical  Junction  Boxes. 
G  S  Boothrovd  and  Callender's  Cable  &  Construction  Co.  May  12th,  1916. 
(104,269.) 

9,105.  Electric  Spark  Gaps.  F.  G.  Simpson.  June  28th,  1916.  (Conven- 
tion date  not   granted.)     (100,795.) 

11 752  Electric  Motor  Gyroscopes  and  means  for  making  Electrical 
Connection  therewith.  Crucible  Steel  Co.  of  America.  April  3rd,  191;.. 
(Divided    application  on    17,895/15.)     (101,225.) 

12.099.    Electric  Dry  Cells.     G.  L.  Tarver.    August  26th,  1916.     (104,298.1 

13  888  Magnetos  anj  Dynamos.  P.  C.  Rushen  (Bosch  Magneto  Co.). 
September  29th,    1916.     (104,308.) 

15,054.  Control  Switches  for  Electric.uxy-controlled  Apparatus  for 
Measuring  Liquids.     O.  Anderson.     November   11th,   1915.     (102,143.) 

16  065  Means  for  Supporting  Electric  Lamps.  Benjamin  Electric,  Ltd., 
and  E.  Fowler.     November  9th,   1916.     (104,142.) 

16  °02  Electric  Contact-breakers  or  Interruptors.  G.  F.  Cooke.  Nov- 
ember 11th,  1916.     (104,144.) 

16,861.  Apparatus  for  the  Circular  Griming  of  the  Commutators  of 
E,  fctrical   Machines.     A.    Norrel.     November  24th,    1916.     (104,148.) 

17,273  Ceils  for  Secondary  Batteries.  G.  Pearson.  December  1st, 
1916!     (104,320.)  ,  _ 

18,064.    Ornamental   Shades   and    Reflectors       F     A,-nA??£<.ws    * 
Allen      December  15th,    1916.     (Addition   to  22,781/14.)      (104,149.) 


1917. 

"41  Apparatus  for  Automatically  Retransmitting  through  successive 
lines  Telegraphic  Messages  received  from  a  Distant  Station.  Eastern  leie- 
"raph   Co.,  A.   Fraser  St   S.  E.  Appleton.     January  5th,   1917.      (104.1o2.) 

314  Ignition  Dynamos.  C.  T.  Mason.  March  15th,  1915.  (Divided  appli- 
cation on  2,701/16.)     (103,300.) 

315  Ignition  Dynamos.  C.  T.  Mason.  March  15th,  1915.  (Divided  appli- 
cation  on   2.701  16.)     (103,656.) 
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The  arguments  in  favour  of  the  adoption  of  decimal 
coinage  and  metric  weights  and  measures  were 
admirably  stated  by  Mr.  Harry  Allcock  in  his  lec- 
ture before  the  Institution  of  Civil  Engineers  last 
week.  In  passing,  we  may  be  allowed  to  congratu- 
late the  Institution  on  the  progressive  spirit  which  it 
has  displayed  in  organising  these  series  of  lectures  on 
commercial  and  financial  aspects  of  the  engineering 
industry;  however  laudable  may  be  the  desire  to 
maintain  the  proceedings  of  our  great  engineering- 
societies  on  a  high  plane  of  technical  proprietv.  it 
cannot  be  denied,  even  though  it  has  been  ignored  in 
the  past,  that  the  engineer  is  everywhere  confronted 
in  his  work  by  the  all-important  question  of  costs 
and  balance-sheets,  and  himself  is  usually  under  the 
necessity  of  earning  a  livelihood  by  his 'profession. 
Hence,  an  ostrich-like  pretence  that  trade  and 
finance  have  no  concern  for  him  is  mere  affectation, 
and  we  are  glad  to  see  that  both  the  civil  and  elec- 
trical engineers  have  begun,  somewhat  shyly  it  may 
be,  but  effectively,  to  recognise  their  responsibilities 
in  this  connection. 

While  we  do  not  profess  to  have  covered  all  the 
ground  that  was  so  ably  traversed  by  Mr.  Allcock 
—though  he  did  us  the  honour  to  quote  freelv  from 
our  pages,  with  frank  acknowledgment — we  may  at 
least  claim  that  in  the  main  our  efforts  and  his  to 
bring  this  matter  to  a  head  have  proceeded  upon 
parallel  lines,  and  we  are  so  fully  in  agreement  with 
his  contentions  that  we  need  not  discuss  them  at 
length — our  views  are  well  known  to  our  readers. 
The  conversion  of  our  coinage  to  a  decimal  system 
is  so  simple  a  matter  that  it  hardly  calls  for  com- 
ment ;  the  tide  seems  to  be  flowing  strongly  in  the 
direction  which,  we  have  contended,  involves  the 
least  disturbance  to  accustomed  values — namely,  the 
retention  of  the  sovereign  as  the  fundamental  unit, 
decimally  sub-divided.  The  value  of  the  British 
sovereign  is  familiar  to  all  nations,  but  if  any  sys- 
tem based  upon  the  penny  were  adopted,  not  only 
would  the  whole  of  our  gold  and  silver  coinage  have 
to  be  scrapped,  but  also  we  should  throw  away  that 
useful,  though  not  indispensable,  world-wide 
acquaintanceship,  and  the  difficulties  to  be  overcome 
at  home  in  effecting  the  change  would  be  magnified 
a  hundredfold. 

With  regard  to  metric  weights  and  measures,  it 
is  interesting  to  note  that  while  our  canvass  of  1915 
showed  a  result  of  80  per  cent,  in  favour  of  the 
change,  that  of  the  British  Engineers'  Association 
in  January  last  showed  from  83  to  S7  per  cent,  in 
favour — a  decided  advance  upon  our  figures. 

In  the  discussion  which  followed  the  lecture,  the 
weight  of  opinion  and  the  sentiment  of  the  audience 
appeared  to  be  distinctly  favourable  to  the  author's 
contentions.  Sir  Guilford  Molesworth,  Mr.  Oliver 
Bui-v.  Mr.  G.  P.  Sparks — speaking  for  the  Council 
of  the  sister  Institution — Mr.  E.  C.  Barton,  and  Dr 
G.  B.  Hunter  all  spoke  with  deep  conviction  as  to 
the  necessity,  not  merely  the  desirability,  of  making 
the  change,  especially  in  view  of  the  imperative  re- 
quirements of  our  foreign  trade.  Sir  Archibald 
Denny,  while  opposed  to  the  movement,  apparently 
on  the  ground  that  it  might  lead  to  such  extrava- 
gances as  the  adoption  of  10  hours  in  lieu 
and  the  division  of  the  year  into  10  months.  &c, 
admitted  that  he  was  advocating  an  unpopular 
cause.     May  we  point  out  that  the  .nee  of 
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the  movement  is  to  promote  international  uniform- 
ity, and  that  this  purpose  could  not  be  served  by 
such  proposals  as  those  to  which  he  objected?  Prof. 
Unwin  remarked  that  five-eighths  of  the  trade  of  the 
world  was  carried  on  by  the  United  States  and  the 
British  Empire,  on  the  basis  of  English  units  of 
length  (he  had  no  objection  to  the  adoption  of  the 
kilogram);  has  it  not  occurred  to  him  that  of  that 
trade  the  vast  bulk  consists  in  the  import  or  export 
of  unwrought  materials,  such  as  coal,  cotton,  wool, 
grain,  other  foodstuffs,  oil,  metals,  &c,  the  whole 
of  which  are  measured  in  terms  of  weight  or 
volume?  Not  only  does  Prof.  Unwin's  argument 
afford  no  support  to  the  inch  unit  of  length — it  does 
not  appear  to  be  based  upon  correct  premises,  for 
according  to  Whitaker's  Almanack,  the  value  of  the 
world's  trade  amounted  to  about  6,000  millions 
sterling  in  191 1,  of  which  the  British  Empire  and  the 
United  States  together  were  responsible  few  some 
2,500  millions — less  than  half;  allowing  for  the 
countries  not  committed  wholly  to  metric  units,  we 
find  that  roughly  one-half  of  the  world's  trade  in 
191 1  was  conducted  on  the  metric  system.  The 
fact,  mentioned  by  Prof.  Unwin,  that  on  the  issue 
of  the  standard  sections  of  the  British  Engineering 
Standards  Committee,  the  Germans  at  once  began 
to  make  those  sections,  merely  proves  their  eager- 
ness to  export  iron  and  steel  to  us — not  that  there 
was  any  special  virtue  in  inch  measurements. 

Mr.  Aspinall  cited  the  opinion  of  Mr.  Coleman 
Sellers  in  opposition  to  the  use  of  the  metric  system 
in  the  workshop.  Be  it  noted  that  Mr.  Sellers  is 
stated  to  have  used  the  metric  system  in  his  shops 
for  tzventy  years !  before  he  arrived  at  that  deci- 
sion; either,  therefore,  he  was  exceedingly  slow  in 
making  up  his  mind,  or  the  disadvantages  were  of 
so  little  moment  that  they  did  not  become  apparent 
"to  Mr.  Sellers  until  after  an  extraordinarily  long 
period  of  probation.  On  the  other  hand,  we  think 
Mr.  Sellers  may  have  been  influenced  -by  the 
■consideration  that  his  customers,  mainly  Ameri- 
can and  British,  used  the  English  system,  and 
therefore  he  had  to  do  the  same:  now,  our  cus- 
tomers use  the  metric  system  very  largely,  and  soon 
almost  all  our  foreign  markets  will  be  wholly 
metric.  As  for  the  argument  put  forward  by  Mr. 
Aspinall,  that  every  one  of  one  and  a  half  million 
wagons  would  have  to  be  reweighed  and  retared 
at  a  cost  of  no  less  than  5s.  each — a  total  of  about 
£400,000 — surely  he  does  not  expect  us  to  take  him 
seriously.  Are  the  present  tares  correct?  If  so,  a 
reference  to  a  table  of  equivalents,  and  a  few 
minutes'  work  with  a  pot  of  paint  and  a  set  of  sten- 
cils will  effect  the  change  at  a  cost  more  fairly  stated 
at  5d.  each.  On  the  other  hand,  is  it  not  the  case 
that  every  railway  wagon  has  to  be  .retared  in 
English  units  at  frequent  intervals?  Mr.  Aspinall 
further  asked  whether  our  internal  trade  within 
the  Empire  or  our  foreign  trade  was  the 
most  important  to  us.  Possibly  he  is  not 
aware  that  Australasia,  as  Mr.  Barton  pointed  out, 
will  not  wait;  the  legislatures  of  both  Australia  and 
New  Zealand  have  placed  the  metric  system  on  their 
statute  books,  with  onily  one  clause  preventing  its 
immediate  enforcement — a  clause  providing  that  it 
shall  await  the  action  of  the  Mother  Country.  If 
we  do  not  act  now,  that  clause  will  surely  be  re- 
pealed. We  shall  soon  be  left  behind  by  the  rest 
of  the  Empire — and  can  it  be  seriously  questioned 
whether  our  internal  trade  is  more  important  than 
our  external  trade?  As  Dr.  Hunter  vigorously 
pointed  out,  the  question  is  a  commercial  one.  It 
is  not  for  us  to  choose — we  must  meet  the  wishes 
of  our  custonTers,  and  that  quickly. 


We  trust  that  British  manufac- 
turers and  exporters,  both  with  and 
without      the      assistance      of     the 


Our  Export 

Trade 
with  Spain. 

Foreign  Office,   which  was  recently 
■organising    a     Spanish    trade    tour,    are     devoting 


a  greater  measure  of  attention  to  the  possi- 
bility of  developing  trade  with  Spain.  If  they  do 
not  do  so  they  may  leave  the  Germans  in 
possession  of  the  field  to  a  much  greater 
extent  after  the  war  than  was  the  case  prior 
to  the  outbreak  of  hostilities.  Some  of  the  Spanish 
newspapers  have  already  pointed  out  the  gravity  of 
the  German  danger  to  Spanish  trade  and  industry, 
and  suggested  that  prompt  steps  should  be  taken  to 
meet  the  evil.  It  is  estimated  that,  including  the  addi- 
tions which  have  been  made  during  the  past  two 
years-,  there  are  now  80,000  Germans  in  Spain,  form- 
ing a  nation  within  a  nation,  and  being,  in  the  words 
of  the  Madrid  Liberal,  an  organised  nation  within 
a  nation  which  is  asleep.  The  newspaper  also  pub 
lishes  extracts  from  an  official  document,  which  is 
stated  to  have  been  forwarded  to  one  of  the  Allied 
Governments  by  "  an  illustrious  sailor  who  had 
come  to  Spain  as  an  official  representative." 
'  According  to  this  extraordinary  document,  "  the 
Germans  who  have  sought  refuge  in  Spain  have 
profited  by  the  frank  and  democratic  nature  of  the 
people  in  order  to  introduce  themselves  everywhere 
and  form  friendly  relations  in  particular  with  the 
provincial  authorities,  the  mayors,  military  chiefs, 
naval  commanders,  officers  of  the  gendarmerie,  Cus- 
tom House  officials,  and  the  heads  of  public  services 
such  as  the  posts  and  telegraphs,  police,  civil  ad- 
ministrations, &c."  As  a  consequence,  it  is  affirmed 
that  all  diplomatic  notes  presented  by  the  Allies 
receive  evasive  replies.  "  Practically,  the  Germans 
have  all  the  Spanish  services  in  their  hands,  and 
utilise  them  as  they  please.  This  organisation,  to 
which  the  Allies  have  nothing  similar  to  oppose, 
extends  all  over  the  country,  and  is  particularly 
manifested  in  the  ports.  The  refugee  ships  enjoy 
great  liberties — the  fruit  of  numerous  kindnesses— 
and  are  the  general  quarters  of  the  Germans."  The 
document  is  held,  further,  to  demonstrate  that 
"  Spain  is  a  vast  German  naval  base,  favoured  by 
the  authorities  of  the  country."  It  seeirn,  the  news- 
paper adds,  "that  the  Government  may  at  last 
decide  to  react.  It  can  regulate  the  situation  simply 
by  applying  the  elementary  rules  of  strict  neutrality. 
As  to  the  Allies,  their  action  is  inorganic;  they  are 
even  incapable  of  directing,  encouraging,  and  en- 
lightening their  Spanish  partisans." 

The  fact  that  such  a  staid  and  respectable  news- 
paper as  El  Liberal  has  given  publicity  to  extracts 
from  the  remarkable  document  in  question  shows 
that  the  reality  of  the  German  danger  is  becoming 
recognised  in  the  Spanish  capital.  It  is  unfortu- 
nate, however,  that  the  Madrid  newspaper  has  not 
presented  any  facts  of  its  own — facts  which  must 
of  necessity  be  known  in  Spain.  It  is  to  be  hoped 
that  our  Madrid  contemporary,  and  the  other  news- 
papers which  have  now  realised  the  Teutonic 
danger,  will  investigate  thoroughly  the  question  as 
to  the  extent  to  which  the  Germans  are  endeavour- 
ing to  secure  control  over  Spanish  natural  resources. 
If  they  would  also  throw  some  light  on  the  manner 
in  which  contracts  are  placed  with  German  firms  by 
the  military  authorities,  the  information  would  be 
of  value  in  circles  outside  of  Spain.  At  the  same 
time,  we  must  bear  in  mind  that  a  considerable 
amount  of  German  business  in  Spain  has  been  done 
from  stocks  held  in  the  country  by  branches  or 
agents  of  German  firms  in  different  parts  of  Spain, 
with  headquarters  in  Madrid.  If  British  firms  desire 
to  have  a  large  increase  in  their  turnover  with 
Spain,  they  will  have  to  follow  this  example,  either 
individually  or  in  combination,  since  the  larger 
orders  generally  pass  into  the  hands  of  those  who 
also  carry  out  the  small,  or  comparatively  small, 
transactions,  even  in  electrical  manufactures  and 
accessories,  light,  railway  materials,  &c. 
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THE    ROCHDALE  CORPORATION   ELECTRICITY 
SUPPLY    UNDERTAKING. 


The  total  capacity  of  the  plant  installed  in  the  power 
house  of  the  Rochdale  Corporation  amounts  to  9,000  k\v. 
The  original  equipment  comprised  three  1,000-k\v. 
"  Witton "  turbo-generators  driven  by  Howden  turbines. 
these  working  at  5,800/6,600  volts,  three-phase,  3,000 
r.p.m.  ;   while   the   later    instalments  of   generating  plant 


governor  is  provided,  and  is  driven  bj  worm  gear  from  bhe 
turbine  shaft.  By  means  of  an  oil  relay  acting  on  the 
throttle-valve,  the  governor  controls  the  speed  within  very 
close  limits,  approximately  1  per  cent,  variation  from  full- 
load  to  no-load.  The  ••Witton"  alternators  are  of  the 
General  Electric  Co.'s  design  and  construction,  having  solid 
steel  rotors  with  machined  >lot>.  in  which  the  exciting  con- 
doctors  are  laid,  the  mouths  of  the  slots  being  subsequently 
closed  by  metallic  wedges. 

In   the    turbo-generators,    as    is    usual    in    "Witton" 


Fig.  1. — Howdes-G.E.  Co.  3,000-KW.  ToBBO-GENEBATOBS. 


Fig.  2. — General  View  or  the  Rochdale  Tcrbixe  Boom. 


took  the  form  of  two  3,000:kw.  -Witton'"  turbo- 
alternators  coupled  to  Howden  turbines,  also  running  at  the 
high  speed  of  3,000  R. p.m.  The  Howden  turbines  arc  of 
the  pure  impulse  type,  designed  to  give  their  output  at  a 
high  efficiency,  with  a  liberal  margin  of  overload.  The 
casing  and  diaphragms  are  divided  on  the  horizontal  centre 
line,  the  first  three  stages  being  arranged  for  partial  admis- 
sion and  the  later  stages  for  all-round  admission.  The 
disks  are  constructed  of  special  Siemens-Martin  steel  forg- 
ings,  accurately  balanced.  The  rim  of  each  disk  is  pro- 
vided with  an  inverted  T-shaped  slot  to  receive  the  blades 
and  spacers,  the  gateway   at    which    these    arc   introduced 


machines,  great  attention  lias  been  devoted  to  the  venti- 
lating arrangements,  separate  cooling  draughts  of  air  being 
drawn  in  through  wet  air-filters  by  fans  carried  on  the 
rotor  shaft  for  cooling  the  rotor  and  the  stator  respectively. 
The  windings  are  strongly  braced,  giving  adequate  pro- 
tection against  short  circuits.  The  machines  are  liberally 
rated,  as  proved  by  the  fact  that  both  generators  are 
frequently  run  by  the  Corporation  with  a  load  of  4,000  k  k  . 
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being  subsequently  closed  up  by  a  patented  process.  The 
running  clearances  of  the  plates  in  both  the  axial  and  radial 
directions  are  approximately  £  in. 

As  will  be  observed  from  the  accompanying  illustrations, 
continuous  bedplates  are  provided  to  take  the  turbines  and 
alternators.  The  oil  tank  is  situated  in  the  middle  section 
of  the  bed-plate,  and  is  equipped  with  a  cooling  arrange- 
ment which  maintains  the  oil  in  circulation,  and  also  the 
bearings   at   a  very  moderate    temperature.      A    powerful 


for  1-  bonis  on  end.  without  showing  any  sign  of  overheating 
either  in  the  stator  or  in  the  rotor. 

The  station  plant  includes  two  500-KW.  motor-generators 
for  supplying  the  local  continuous-current  requirements, 
the  boWll  mams  being  supplied  at  a  pressure  of 
240 — it — 240  volte  on  the  three-wire  system  ;  the  machines 
can  also  be  utilised  to  supply  power  to  the  tramway,  at  a 
pressure  ol  500  bo  550  volte,  through  a  change-over  switch. 
These  motor-generator  sets  arc   shown    m  fig.  2,  and  run  at 
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i  speed  of  500  h.i'.m..  the  motors  being  of  the  synchronous 

type- 

The  Rochdale  Corporation  has  a  number  of  outlying 
sub-stations  for  supplying  various  works,  and  a  typical 
example  of  these  is  illustrated  herewith.  This  sub-station 
contains  three  "Witton"  synchronous  motor-generators, 
running  at  a  speed  of  750  R.P.M.,  which  are  illustrated  in 
tig.  3,  while  a  view  of  the  controlling  switchboard  dis- 
tributing the  direct-current  supply  to  the  works  is  shown 
in  fig.  4. 

The  electrical  generating  plant  for  this  installation  was 
supplied  by  the  General  "Electric  Co.,  Ltd.,  of  Witton. 
Birmingham,  Messrs.  James '  Howden  &  Co.,  Ltd.,  of 
Glasgow,  being  the  main  contractors  and  manufacturers 
of  the  steam  turbines. 

We  are  indebted  to  Mr.  F.  H.  Rudd,  A.M.I.E.E.,  the 
acting  borough  electrical  engineer,  for  permission  to 
publish  these  particulars  and  illustrations. 


ELECTRIC     FIRES. 


By  "HOT  AIR.' 


41  For  each  kilowatt-hour  of  electrical  energy  put  into  any 
type  of  electric  heater,  the  same  amount  of  heat  is 
furnished.  There  may  be  some  minor  advantages  in  using 
one  type  of  heater  in  preference  to  another  type,  but  this 
advantage  never  consists  in  getting  more  or  less  heat  units 
from  a  kilowatt-hour  of  electrical  energy.  This  fact  needs 
to  be  kept  constantly  in  mind  when  discussing  the 
advantage  of  electric  .heaters." — Prof.  Osborn.  in  the 
Electrical  World. 

The  theory  that  '"all  the  heat  which  goes  into  a  radiator 
must  come  out  of  it,  and  that  therefore  the  efficiency  of 
every  radiator  must  be  100  per  cent.,"  may  pass  muster  in 
the  lecture  room  :  but  without  attempting  to  controvert 
any  law  like  those  of  the  Medes  .and  Persians.  I  submit 
that  in  practice  this  equality  is  not  apparent.  Speaking 
from  the  experience  of  one  who  has  this  winter  sold  (not 
hired)  1,000  electric  fires  from  a  showroom  displaying  fires 
by  10  different  makers,  I  submit  that  two  fires  can  be 
produced,  each  with  the  same  current  consumption,  giving 
results  as  dissimilar  as  a  IG-c.p.  carbon  lamp  taking 
64  watts  and  a  60- watt  metallic  lamp.  The  laboratory 
experts'  claim  that  the  heat  must  come  out  does  not 
concern  the  purchaser.  When  a  3-kw.  fire  of  a  certain 
well-known  maker  is  put  against  a  2-kw.  fire  of  another 
make,  I  will  guarantee  that  five  times  out  of  six  the  2-KW. 
fire  will  be  preferred  for  actual  radiant  heat,  quite  apart 
from  the  saving  in  current  consumption.  Where  does  the 
heat  thrown  off  by  the  inefficient  fire  get  to  ?  Does  it  lurk 
around  the  fire  frame,  or  does  it  hover  around  the  ceiling  ? 
Probably  the  latter  ;  but  as  our  fires  are  sold  to  human 
beings,  and  are  not  intended  to  benefit  ceiling-walking  flies 
or  Mahommed  coffins,  the  heat  that  gathers  above  tin 
head  of  the  average  man  is  as  good  as  wasted. 

I  can  understand  the  cool  reception  given  to  "  Experi- 
ment's "  suggestions  by  the  makers,  because  it  is  obvious 
that  when  one  has  to  get  a  fire  by  a  "  well-known  maker  " 
sent  on  by  rail  when  he  succeeds  in  making  a  sale,  his  experi- 
ence hardly  warrants  him  in  assuming  the  role  of  adviser, 
and  his  ideas  are  apt  to  be  a  trifle  crude.  Let  him  stock 
at  least  one  or  two  of  each  of  the  various  makers'  fires,  and 
he  will,  I  suggest,  discover  that  there  are  already  on  the 
market  several  fairly  satisfactory  designs.  My  own 
experience  has  been  that  makers  gladly  ado] it  any  sane 
modification  or  suggestion  put  forward  regarding  their 
apparatus. 

"  Experiment  "  holds  up  the  American  manufacturers  as 
models  in  this  respect,  but  while  I  admit  they  are  in  a  class 
by  themselves  for  electrical  table  cooking  appliances,  irons, 
and  vacuum  cleaners,  I  find  that  we  have  nothing  to  learn 
from  them  in  the  matter  of  electric  fires.  This  indis- 
criminate decryiug  of  ourselves  should  cease. 

I  think  most  electrical  men  will  agree  that  the  experience 
of  the  past  two  winters  lias  gone  to  show  that  heating  by 
electricity  has  a  greater  future  than  some  of  the  quidnuncs 


were  wont  to  credit.  Altogether,  I  should  say  the  future  is 
very  hopeful.  Prof.  Osborn,  already  quoted,  opiues  that 
for  dwelling  houses  electric  heating  at  1  cent  per  KW.-honr 
costs  three  times  as  much  as  heating  by  coal  (with  coal  at 
30s.  per  ton),  but  this  statement  may  be  fairly  put  along- 
side of  that  of  a  speaker  at  the  American  N.E.L.A.  that  "  the 
best  electric  water  heater  on  the  market  is  the  coal  stove." 
"  Evidently,"  he  added,  "  the  Almighty  didn't  put  enough 
calories  into  each  kilowatt  to  make  electric  water  heating 
feasible."  Strange,  indeed,  that  we  should  have  to  encounter 
this  damning  talk  from  electrical  men.  But  the  business 
will  go  ahead,  in  spite  of  these  gentry. 


PUBLIC     ELECTRIC     VEHICLE     CHARGING 
STATIONS     IN     GREAT     BRITAIN. 


In  view  of  the  interest  which  attaches  to  the  official  list  of 
charging  stations  recently  published  by  the  Electric  Vehicle 
Committee,  to  which  our  readers  are  referred  for  full 
information  in  regard  to  charging  facilities,  tariffs,  &c., 
and  in  order  to  stimulate  those  supply  undertakings — still 
very  numerous — who  have  as  yet  taken  no  steps  to  support 
the' Committee  in  its  endeavour  to  secure  that  such  facilities 
shall  be  available  wherever  practicable,  we  have  decided  to 
publish  the  accompanying  map  indicating,  as  far  as 
possible,  the  localities  which  are  mentioned  in  the  official 
list  as  offering  charging  facilities. 

The  practice  of  publishing  route  maps  indicating  where 
charging  stations  are  to  be  found,  is  one  which  is  followed 
by  the  New  York  Electric  Vehicle  Association  in  connection 
with  its  annual  handbook  of  charging  stations  in  New 
York  City  and  vicinity,  and  one  which  our  own  Vehicle 
Committee  might  well  adopt,  either  now  or  in  the  near 
future  in  connection  with  the  metropolitan  area.  Our 
small  inset  map  shows  the  position  of  London  in  regard  to 
public  battery  charging  stations,  the  main  roads  being 
indicated  by  clotted  lines. 

The  stations  are  situated  as  follows  : — 

Barnes,  High  Street,  Mortlake  :  Battersea,  Lombard  Road  : 
Chelsea,  19,  Cadogan  Gardens  ;  Southwark,  Sumner  Street  : 
Clerkenwell,  Graham  Street :  Peckham,  124,  Hill  Street :  Hackney. 
Dalston  Lane  :  Hammersmith,  85,  Fulham  Palace  Road  ;  Hamp- 
stead.  Lithos  Road,  Finchley  Road  ;  Hornsey.  Tottenham  Lane  : 
Hounslow,  Bridge  Road  ;  Islington,  50,  Eden  Grove.  Holloway  : 
Poplar,  Violet  Road.  Bromley-by-Bow  :  St.  James  (Westminster). 
Marshall  Street,  Golden  Square  :  Marylebone,  (1)  Richmond  Street. 
St.  John's  Wood,  (2)  Blandford  Street,  (3)  Edison  Ace,  Ltd.,  Stour- 
cliffe  Street  ;  St.  Pancras,  (1)  Regent's  Park,  (2)  Tavistock  Place. 
(3)  Highgate  :  Shoreditch,  Whiston  Street,  Haggerston  ;  Stepney. 
(1)  27.  Osborn  Street.  Whitechapel,  (2)  Narrow  Street,  Limehouse  : 
West  Ham,  Bridge  Terrace,  Stratford  High  Street. 

The  list  is  a  modest  one,  all  things  considered,  for  such 
an  ideal  electric  vehicle  area  as  London,  but  we  hope  that 
progress  under  normal  conditions  will  enable  us  to  state  in 
the  not-distant  future  that,  like  the  New  York  City  Map, 
that  of  London  is  dotted  with  charging  stations  and 
garages. 

On  the  question  of  garages,  an  American  contemporary 
states  that  the  Central  Park  Electric  Garage,  which  is 
operated  under  the  auspices  of  the  New  York  Electric 
Vehicle  Association  (and  which  was  illustrated  and  described 
in  our  issue  of  July  2nd,  1915),  used  during  the  year  1916 
nearly  300,000  KW.-hours  for  charging  purposes,  and  made 
more  than  30,000  deliveries  of,  and  calls  for,  cars.  In 
February,  1915,  when  it  opened,  77  cars  were  garaged  : 
now  that  number  has  been  practically  doubled.  Another 
contemporary  from  across  "  the  pond  "  quotes  Mr.  Edison 
as  deploring  the  lack  of  charging  facilities  as  a  hindrance 
to  the  growth  of  the  electric  vehicle  business.  He  con- 
sidered that  central  stations  should  go  into  the  electric 
garage  business  because  of  the  intelligent  supervision  which 
they  can  give,  and  suggested  that  they  should  sell  electric 
current  in  the  form  of  mileage,  and  perhaps  rent  out  under 
contract  the  washing  and  repairing  of  vehicles  at  fixed  and 
reasonable  charges. 

Mr.  Edison  is,  of  course,  an  enthusiast,  but  even  so — 
having  regard  to  his  personal  interest  in  the  matter — his 
view  that  "  the  growth  of  the  electric  vehicle  has  been 
hindered  by  the  lack  of  charging  facilities,"  should  carry 
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considerable  weight  with  electrical  men  on  this  side,  and 
induce  those  who  are  in  a  position  to  do  so,  to  provide  such 
facilities  when  required. 

Although  battery  charging  facilities  do  not  necessarily 
involve  the  establishment  of  a  garage,  the  latter  should 
always  include  the  former,  and,  in  view  of  the  opposition  of 
certain  sections  of  the  motor  (car)  trade  to  the  proposed 
clause  in  the  Bill  to  be  promoted  by  the  M.E.A.,  to  enable 
appropriate  charging  and  garaging  facilities  to  be  provided 
by  municipal  authorities,  it  would  be  interesting  to  learn 
whether  these  motor  traders  are  willing  themselves  to  install 
the  requisite  electrical  charging  plant,  and  to  provide  the 
necessary  technical  supervision. 

Up  to  the  present  they  have  shown  no  disposition  to  do 
this,  and  were  the  electrical  contractor  a  little  more  enter- 
prising, we  know  of  no  reason  why  the  sale,  repair  and 
garaging  of  electric  battery  vehicles  should  not  remain  in  the 
hands  of  the  electrical  trader,  instead  of  being  tacked  on,  as 
a  sort  of  side  line,  to  the  petrol-car  industry. 


A    LARGE    CARRON    ELECTRIC    COOKING 
INSTALLATION. 


Through  the  courtesy  of  Messrs.  Carron  Co.,  we 
are  able  to  illustrate  some  of  the  features  of  the 
apparatus,  comprising  a  large  installation  of  over 
300  kw.,  which  has  recently  been  completed,  also  of 
other  apparatus  manufactured  at  their  works  in 
Stirlingshire. 

Fig.  1  illustrates  one  of  many  electric  ranges  con- 
sisting of  three   standard    ovens  measuring   22    in. 


Fig.    1. — Range   of   Thbeb  Standard  Ovens. 

wide  by  22  in.  deep,  by  20  in.  high,  constructed  of 
cast-iron,  with  porcelain-enamelled  steel  linings 
throughout;  it  is  double  cased  and  heavily  lagged. 
whilst  the  usual  top  and  bottom  heaters  are  fitted 
in  all  of  them.  Each  oven  is  fitted  with  a  tough- 
ened glass  inspection  window,  and  thermometer  if 
required.  The  hobs  on  these  ranges  carry  their 
standard  fillings,  of  which  there  are  two,  each 
measuring  29  in.  by  22J  in.,  and  another  filling  under 
which  is  mounted  the  grill.  These  fillings,  which 
are  machined  quite  flat,  each  have  three  boiling 
sections  of  various  sizes  and  loadings,  and  the  whole 
plate  can  be  utilised  for  cooking  operations,  whilst, 
of  course,  the  individual  sections  are  working  at  a 
much  higher  temperature  than  the  rest  of  the  plate. 
Some  of  these  have   been    in    operation    over  a 


year  for  many  hours  at  a  time,  with  very  satisfac- 
tory results.  The  loadings  of  this  range  are  :  ovens 
5.5  kw.  each,  grill  4  kw.,  hob  fillings  6  kw.  each, 
making  a  total  of  32.5  kw. 

At  the  back  of  the  hob  is  mounted  a.  white  porce- 
lain enamelled  splash  plate ,  on  which  brackets  are 
fixed  for  carrying  the  switchboard  which  has  been 
extended  over  the  hob,  thus  making  it  much  more 
convenient  for  the  cooks  to  operate  the  switches. 
Each  heating  element  is  arranged  for  three  heat 
series-parallel  control  by  means  of  the  rotary  indi- 
cating  switches,    which,    with  the    fuses    and    pilot 


Fig.  2. — Large  Carron  Electric  Cooking  Rang^for 
Factory  use. 

lights,  are  mounted  on  the  board.  Also,  the  ruby- 
glasses  in  the  pilot  lights  have  etched  upon  them 
the  element  or  section  corresponding  to  that  which 
the  switch  beneath  it  operates. 

The  finish  on  four  of  these  ranges  installed  in  one 
particular  factory  engaged  on  Government  work  is 
bright  nickel-plate  and  bright  stove  black  enamel. 
Fig.  2  illustrates  a  bank  of  six  of  these  ovens. 

The  Carron  method  of  standard  units  of  ovens, 
hob  fillings,  &c,  lends  itself  admirably  to  extension 
and  ready  assembly  on  site,  as  well  as  handling  for 
transit. 

The  hot  closet  illustrated  in  fig.  3  is  one  of  eight 
installed  in  the  same  works  as  the  ranges  described 
above.  Each  measures  22  ft.  overall  in  length  by 
2  ft.  9  in.  high  by  2  ft.  6  in.  deep,  and  contains  four 
compartments,  with  three  shelves,  all  separately 
heated  by  standard  interchangeable  patent  Carron 
elements.  The  bodies  are  of  cast-iron,  with  mild 
steel  sliding  doors,  whilst  the  linings  and  shelves 
are  all  of  white  porcelain-enamelled  steel  sheets 
with  facings  of  half-round  steel,  nickel-plated,  and 
polished. 

Each  section  is  rated  at  5.25  kw.,  making  a  total 
of  21  kw.  per  hot  closet,  and  the  heat  regulation  is 
such  that  three  heat  series-parallel  control  is  ob- 
tained in  each  shelf.  In  this  case,  the  rotary  indi- 
cating switches  and  fuses  are  mounted  on  the  ends 
and  in  the  centre  of  the  equipment,  the  finish  of 
which  is  bright  stove  black  enamel,  with  hob  and 
facings  nickel-plated  and  polished. 

The  boiling  table  illustrated  on  fig.  4  is  one  of 
five  in  the  same  equipment,  and  is  designed  on  the 
same  principle  as  the  standard  fillings  described  in 
the  ranges,  the  only  difference  bein^  that  they  are 
cast  in  one  solid  piece,  carefully  machined  quite  flat 
on  the  top  and  the  element  receiving  surfaces  under- 
neath. 

These  tables  each  measure  6  ft.  long  by  2  ft.  6  in. 
high  by  2  ft.  deep,  and  are  arranged  for  seven  rect- 
angular boiling  sections,  which  are  shown  in  our 
view,  rated  at  loadings  varying  from  2.5  to  1.2  kw., 
and  giving  a  total  of  17  kw.  per  table. 

All  the  elements  are  interchangeable,  and  are 
readily  accessible,  but  owing  to  the  robust  construc- 
tion, renewals  are  cut  down  to  a  minimum. 

Solid  bus-bars  are  used  for  the  main  connections 
where  possible,  and  heavy-gauge  nickel  wire  for  the 
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remainder,  no  loose  beaded  wires  entering  into  their 
construction  whatever. 

On  the  back  of  the  table  is  mounted  a  i6-in.  cast- 
iron  skirting",  and  over  this  is  mounted  the  control 


Hot   Closet    installed    at    a    Factory. 


board,  which  carries  a  rotary  indicating  switch  to 
give  three-heat  series-parallel  control  for  each  sec- 
tion.    These,  along  with  the  fuses  and  pilot  lights, 


-Boiling  Table,  mi.  v,  i   , 
Surfaces. 


with  numbered  etched  ruby  glasses  to  correspond 
with  the  sections,  complete  the  equipment  of  a  table, 
the  finish  of  which  is  bright  black  stove  enamel 
with  nickel-plated  and  polished    facing  and  mould- 


A 


Pig.  5. —Electrically-heated  Stock  Pots. 

Fig.  5  illustrates  two  six-gallon  copper  stock  pots, 
each  self-contained,  and  rated  at  a  maximum  of 
5  kw.  These  are  also  wired  up  to  the  usual  three- 
heat  rotary  indicating  switches  on  a  standard  board. 


In  addition  to  the  foregoing,  a  number  of  Carron 
standard  independent  To-in.  boiling  disks  are  used 
in  these  kitchens,  which  are  rated  at  1.6  kw.,  and 
air  -elf-contained,  with  the  usual  heat  regulation 
I  here  is  also  a  6-lt.  hot  closet  similai  to  the  larger 
ones,  and  a  3-ft.  boiling  table  similar  to  the  larger 
one  illustrated,  only  rated  at  half  the  lo; 
these  bringing  the  total  loading  of  the  plant  up  to 
332.8  KW. 

The  installation  of  this  plant  has  been  going  on 
for  over  a  year,  and  it  has  not  yet  been  working  at 
its  maximum  capacity,  but  the  results  so  far  ob- 
tained are  very  satisfactory,  and  will  no  doubt  lead 


Electric  Pish  Frying   and   Boiling    - 


to  similar  developments  in  other  factories  and 
works  now  that  the  welfare  of  the  employes  is 
receiving  more  attention  at  the  hands  of  our  indus- 
trial concerns. 

In  addition  to  this  installation,  the  Carron  Co. 
have,  during  the  last  two  years,  supplied  equipment 
for  kitchen   and  canteen  installations  in  many  con- 


Fio.  7.— Cooking   Rangi   with  Pastry  Oven   uid  Giuui 

trolled  and  Government    establishments  throughout 
the  country. 

The  risli  trying  and  boiling  suite  shown  in  fig.  <> 
consists  of  three  pans,  each  measuring  20  in.  by  18 
in.  by  4J  in.,  fitted  with  wire  basket,  lid.  and  draw- 
off  tap,  and  rated  at  a  loading  of  4  kw  . 

These  pans  are  separately  controlled  by  three-heat 
rotarv  indicating  switches,  mounted  in  cast  iron 
switch  boxes,  along  with  the  fuses  and  pilot  lights 
and  fitted  underneath  the  table.  The  switch  bo: 
built  up  on  the  elastic  principle,  and  can  be  ex- 
tended to  anv  capacity  required.  A  deep  skirting 
is  fitted  at  the  back,  and  the  total  loading  of  this 
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the  finish  being  bright  black  stove 
is    similar    to 


suite  is  12  kw. 
enamel. 

The  range  shown  in  fig.  7  is  similar  to  the 
earlier  ones  described,  except  in  capacity,  and 
the  addition  of  the  grills.  The  smaller  ovens 
are  the  standard  size,  loaded  to  5.5  kw.  each, 
whilst  the    larger   one    on   the   left-hand    side    is   a 


DECIMAL     COINAGE     AND     THE     METRIC 
SYSTEM. 


Fig.  8. — Battery  of  Electrical  Bon 


r  Ships'  Use. 


pastry  oven,  having  three  compartments  each 
measuring  22  in.  wide  by  22  in.  deep  by  8  in.  high, 
all  heated  top  and  bottom,  arranged  for  three-heat 
control,  and  the  complete  oven  having  a  maximum 
loading  of  5  kw.  Over  the  ovens  are  two  18-in. 
grills,  and  a  baking  table  for  scones,  &c,  the  load- 
ing of  the  grills  being  5  kw.  each,  whilst  they  are 
arranged  for  various  degrees  of  heat  regulation. 
The  baking  table  measures  4  ft.  6in.  by  2  ft.,  and  is 
loaded  to  a  maximum  of  10.5  kw.,  also  being 
arranged  for  various  degrees  of  heat  regulation. 

The  total  loading  of  the  equipment  therefore 
amounts  to  42  kw.,  and  the  overall  dimensions  of 
the  suite  are  9J  ft.  long  by  6  ft.  high  by  2  ft.  6  in. 


Fro.  9.— Double  Compartment  Electric  Grill. 


deep,  whilst  the  total  weight  is  ii  tons,  but  being 
built  in  sections  it  is  easily  portable. 

In  fig.  8  we  illustrate  a  battery  of  four  five- 
gallon  boilers,  strongly  but  plainly  made  of  heavy- 
gauge  tinned  copper;  these  are  wired  for  5  kw. 
each,  and  are  arranged  for  various  degrees  of  heat 
regulation.  They  are  connected  to  a  switchboard 
which  mounts  pilot  lights  and  fuses  in  addition  to 
the  rotary  indicating  switches.  These  boilers  have 
been  specially  made  for  use  in  ships'  galleys,  and 
are  accordingly  equipped  with  suitable  swill  ledges 
and  strong  lugs  for  fixing  to  the  tables,  whilst  all 
the  leads  are  enclosed  in  water-tight  flexible  metallic 
tubing. 

The  grill  illustrated  in  fig.  9  is  a  double-compart- 
ment appliance,  loaded  to  a  maximum  of  8  kw.:  it 
has  the  usual  fittings,  and  is  finished  in  white  porce- 
lain enamel  inside. 


In  accordance  with  the  decision  of  the  Council  of  the  Institu- 
tion of  Civn,  Engineers  to  hold  a  series  of  meetings  to 
discuss  questions  relating  to  the  economic  aspects  of  the  engi- 
neering industries,  on  Tuesday  last  week,  on  the  invitation 
of  the  Council,  Mr.  Harry  Allcock  delivered  a  lecture  ou 
the  decimal  system  of  coinage,  weights,  and  measures.  The 
lecturer  emphasised  the  necessity  of  preparing  for  the  deve- 
lopment of  trade  after  the  war,  and  remarked  that  inter- 
national trade  tended  to  follow  the  lines  of  least  resistance; 
we  must,  therefore,  smooth  the  ways  in  order  to  facilitate  the 
flow  of  abundant  trade  to  our  workshops,  and  thus  to  provide 
employment  and  ensure  prosperity  in  the  future.  Dealing 
first  with  our  monetary  system,  Mr.  Allcock  traversed  the 
history  of  the  subject  in  this  country,  and,  having  shown  that 
the  vast  majority  of  the  world's  peoples  had  adopted  decimal 
systems  of  coinage,  he  discussed  the  objections  which  had 
hitherto  prevented  the  introduction  of  such  a  system  in  this 
country,  in  spite  of  the  persistent  demands  of  chambers  of 
commerce,  municipal  authorities,  and  other  important  public 
bodies  for  legislation  to  effect  it.  Comparing  the  various 
proposals  that  had  been  put  forward,  he  expressed  a  strong 
preference  for  the  adoption  of  the  florin  as  the  standard  coin, 
divided  into  100  cents,  and  showed  that  the  values  of  the 
sovereign  and  half-sovereign,  and  of  all  our  silver  coins,  would 
be  unaffected,  the  only  change  being  a  reduction  of  4  per  cent, 
in  the  value  of  the  penny. 

Next  taking  up  the  subject  of  weights  and  measures,  Mr. 
Allcock  pointed  out  the  defects  of  our  existing  "  system,"  and 
the  widespread  adoption  of  metric  units,  and  argued  that  any 
attempt  at  reorganising  our  existing  standards  without  making 
them  uniform  with  those  of  other  countries  would  be  futile. 
Every  country  which  had  reformed  its  units  had  adopted  the 
metric  system — never  the  British  system.  As  for  the  United 
States,  which  was  still  non-metric,  the  manufacturers  of  that 
country  had  hitherto  been  engaged  mainly  in  supplying  the 
domestic  market  and  English-speaking  non-metric  countries 
and  had  not  been  seriously  confronted  with  the  problem.  If  we 
adopted  the  metric  system  the  United  States  would  be  certain 
to  do  likewise — and  the  converse  was  equally  true.  Russia,  the 
third  important  State  that  had  not  yet  adopted  the  metric 
system,  nevertheless  employed  it  to  a  great  extent;  our  ad- 
hesion to  British  measures  greatly  hampered  commercial  inter- 
course with  that  country,  and  Russian  correspondents  of  the 
lecturer  continually  urged  our  adoption  of  metric  units.  It 
had  been  argued  that  we  misht  adopt  the  metric  system 
individually  and  by  degrees;  but,  just  as  the  "  Daylight- 
saving  "  scheme  was  only  made  passible  by  making  it  com- 
pulsory, so  it  was  impossible  for  individual  firms  to  put  them- 
selves out  of  harmony  with  their  neighbours  in  respect  of 
weights  and  measures.  By  a  canvass  of  engineering  firms 
carried  out  by  the  Electrical  Review  in  1915,  it  was  shown 
that  there  was  a  majority  of  4  to  1  in  favour  of  decimal  coin- 
age and  the  metric  system,  and  a  canvass  carried  out  by  the 
British  Engineers'  Association  on  a  larger  scale  recently  showed 
a  majoritv  of  S3  to  87  per  cent,  in  the  same  sense.  Owing  to  a 
clause  in  the  draft  Bill,  manufacturers  were  protected  from 
interference  with  their  plant  and  processes,  and  each  could  fix 
the  date  of  change  to  suit  himself,  or  continue  to  employ 
English  units  if  he  preferred.  Existing  patterns,  &c,  could 
continue  to  be  used  until  they  were  worn  out,  when  they 
could  be  replaced  on  metric  lines.  Mr.  Allcock  proceeded  to 
read  lengthv  extracts  from  our  last  article  on  the  subject 
(Electrical' Review,  March  23rd,  pp.  313-316),  showing  that 
the  workshop  objections  to  the  adoption  of  the  metric  system 
were  largelv  based  on  misapprehension,  that  standards  and 
tools  need  not  be  scrapped,  and  that  the  British  Engineering 
Standards  Committee's  specifications  would  not  be  rendered 
useless  by  the  change.  He  concluded  by  emphasising  the 
importance  of  adopting  metric  units  in  design. 

Opening  the  discussion,  Sir  Guilford  L.  Molesworth  de- 
scribed how  he  had  been  instrumental  in  introducing  the 
decimal  system  of  coinage  in  Ceylon,  in  the  teeth  of  influential 
opposition;  although  the  population  consisted  mainly  of 
Cingalese  and  South  Indian  natives,  no  difficulties  were  ex- 
perienced in  effecting  the  change;  the  results  gave  general 
satisfaction,  and  within  six  weeks  the  matter  was  forgotten. 
At  a  later  date  he  had  almost  succeeded  in  bringing  about  the 
adoption  of  the  metric  system  on  the  Indian  State  Railways, 
when  political  events  intervened  and  prevented  the  consum- 
mation of  his  efforts. 

Mr.  Oliver  Bury  suggested  that  the  advantages  of  the 
decimal  svstem  were  obvious  to  members  of  that  Institution, 
who  probablv  used  decimals  more  than  any  other  profession 
Manv  official  reports  had  been  presented  in  favour  of  the 
system  vet  the  Bills  were  thrown  out  by  Parliament  in  spite 
of  the  mass  of  petitions  in  support  of  them.  _  Was  it  due  to 
conservatism,  01-  to  our  having  made  money  in  the  past  too 
easOv  to  be  disposed  to  take  the  trouble  of  changing?  But 
the  times  had  changed.  In  the  course  of  16  years'  residence 
in  South  America  he  had  experienced  the  disadvantages  of 
our  existing  svstems.  and  he  could  not  too  forcibly  impress 
upon  his  hearers  the  urgent  necessity  of  learning  the  language 
and  adopting  the  metric  weights  and  measures-the  two  great 
factors  essential  to  the  maintenance  of  our  trade  with  bout4 
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America.  Spanish  was  now  taught  in  London,  and  Portu- 
guese was  being  provided  for;  but  we  must  quote  only  in  the 
metric  system.  He  urged  that  a  Member  of  Council  should 
be  deputed  to  impress  upon  the  educational  authorities  the 
point  that  decimals  must  not  only  be  taught  in  the  schools, 
but  also  learnt — a  very  different  thing.  Finally,  he  suggested 
that  a  vote  of  the  whole  of  the  members  of  the  Institution 
should  be  taken  on  the  subject  of  the  lecture. 

Mr.  C.  P.  Sparks  (Pres.  I.E.E.)  said  that  these  lectures  on 
commercial  questions  were  of  the  very-  greatest  value,  and 
the  closer  cohesion  of  the  engineering  societies  must  give  the 
best  results.  .The  Council  of  the  Institution  of  Electrical 
Engineers,  in  its  recommendations  to  the  Board  of  Trade 
Committee  on  the  Electrical  Industries,  had  advocated  the 
compulsory  adoption  of  th.'  metric  system.  It  was  easy  to 
see  why  the  electrical  industry  was  in  favour  of  that  system, 
but  it  could  not  be  adopted  sectionally,  and  the  matter  was 
primarily  a  trade  question.  If  we  were  satisfied  with  our 
existing  trade,  there  was  no, more  to  be  said ;  but  if  we  wanted 
the  oversea  trade,  we  were  bound  to  have  the  metric  system. 
Whether  the  United  States  or  Great  Britain  took  the  initiative, 
the  other  must  follow;  let  us,  then,  lead  the  way!  The 
adoption  of  a  universal  standard  system  was  quite  feasible, 
and  must  make  for  the  advantage  of  civilisation. 

Sir  A.  Denny  said  he  was  surprised  that  90  per  cent, 
of  engineers  were  in  favour  of  the  decimal  system,  -but  many 
people  confused  "decimal"  with  "metric"  unnecessarily. 
Laplace  stated  that  the  metre  was  purposely  chosen  with  a 
different  value  to  any  other  measure  to  prevent  jealousy ;  it 
would  have  been  infinitely  better  if  he  had  chosen  the  fathom. 
The  original  metric  system  had  embraced  many  other  matters 
besides  weights  and  measures,  all  of  which  had  been  dropped. 
What  would  be  forced  upon  us  after  metric  weights  and 
measures  had  been  adopted?  Why  did  not  the  metric  people 
change  the  metre  to  40  inches?  Our  inch  was  a  good  unit 
of  length — why  be  hounded  into  changing  it? 

Prof.  W.  C.  Unwin  said  he  had  no  objection  to  decimal 
coinage,  or  the  kilogram,  but  to  change  the  unit  of  length 
would  most  seriously  affect  the  work  of  engineers.  As  re- 
garded foreign  trade,  five-eighths  of  the  trade  of  -the  world 
was  carried  on  by  the  United  States  and  the  Birtish  "Empire 
on  the  English  system  of  units.  Scientific  men  used  the 
metric  system  because  science  was  international,  but  it  did 
not  follow  that  it  would  be  equally  advantageous  to  engineers. 
The  American  Association  for  the  Advancement  of  Science  had 
formed  an  Association  to  promote  the  adoption  of  metric 
measures,  but  the  American  Society  of  Mechanical  Engineers 
had  formed  an  Association  to  defend  the  British  units,  and 
clearly  America,  was  not  ripe  for  the  change.  He  was  informed 
that  for  trade  with  Russia  there  was  no  need  to  use  any  other 
than  the  English  units;  hence  Russia  was  not  ripe  for  change. 
In  Japan  the  old  units  were  in  popular  use,  as  well  as  the 
English  units,  except  in  the  Army.  The  British  Engineering 
Standards  Committee,  in  translating  its  specifications  into 
French,  Spanish,  and  Russian,  would  place  the  metric  values 
alongside  of  the  English  units:  the  Committee  had  also  de- 
cided that  certain  metal  sections  should  be  standardised 
purely  on  _  the  metric  system.  When  our  standard  sections 
were  first  introduced,  the  Germans  took  steps  to  obtain  identi- 
cal sections  from  their  rolling  mills. 

Mr.  .T.  A.  P.  Aspinall  cited  Mr.  Coleman  Sellers's  conclu- 
sion, after  20  years'  experience  of  the  metric  system,  that  the 
system  was  not  suitable  for  use  in  a  mechanical  engineer's 
workshop,  and  pointed  out  that  Mr.  Sellers  occupied  in  the 
United  States  a  position  analogous  to  that  of  Sir  Joseph 
Whitworth  in  this  country.  He  had  made  inquiries  as  to  the 
effect  on  different  railway  departments  of  the  adoption  of  the 
metric  system,  and  found  that  the  change  would  involve  a 
large  outlay;  all  weighing  machines  would  have  to  be  altered, 
as  well  as  all  gas  meters,  and  the  tares  of  all  wagons,  private 
or  railway  owned.  For  this  purpose  1,600,000  wagons  would 
have  to  be  weighed,  and  allowing  5s.  per  wagon  the  cost 
would  be  £400,000  for  this  purpose  done.  The  Metric  Bill 
alone  would  not  suffice  to  cover  many  points,  which  would 
require  further  legislation.  It  was  proposed  to  develop  trade 
with  our  Colonies,  and,  if  we  adopted  the  metric  measures, 
should  we  not  have  to  maintain  a  dual  system'.'  The  question 
was  whether  our  internal  or  our  external  trade  was  the 
important;  if  the  latter,  that  must  settle  the  matter. 

Mr.  Ravenshaw  remarked  that  of  drawings  which  came 
before  him  some  were  in  inches,  some  in  millimetres,  and 
some  a  mixture  of  both;  in  design  it  was  important  never  t.> 
mis  units — one  or  other  system  should  be  used,  and  if  an 
exception  was  necessary,  the  dimension  should  be  enclosed 
between   brackets. 

Mr.  E.  C.  Barton  said  that  Australasia  had  sent  her 
premiers,  not  once  or  twice  only,  to  ask  us  to  do  something 
in  the  matter,  as  they  were  sick  and  tired  of  the  old  units. 
Australia  was  not  lagging  behind;  she  had  backed  the  decimal 
weights'  and  measures.  She  had  children  to  educate,  and 
could  not  wait.  He  had  been  lecturing  all  over  the  country 
<in  the  subject,  but  was  wasting  his  time,  for  he  Jound  every 
meeting  in  favour  of  the  change.  The  reason  why  Mr.  Cole- 
man Sellers  and  the  other  United  States  toolmakers  opposed 
the  metric  system  was  because  they  were  accused  of  being  in 
league  with  Dr.  Stanton,  of  the  Bureau  of  Standards,  to  com- 
pel manufacturers  to  replace  their  tools,  and  they  therefore 
declared  themselves  against  the  change. 
Prof.  Lopton  said  that  th(  of  the  trie  system 


had  failed  to  convince  engineers  and  now  sought  to  impose 
the  system  on  them  by  compulsion.  Once  compulsion  was 
started,  where  would  it  stop?  He  had  nothing  against  the 
metric  system,  except  that  people  tried  to  make  it  compulsory. 

Mr.  E.  A.  VY.  Phillips  said  it  was  difficult  to  work  with 
vulgar  fractions  in  the  metric  system.  The  metre  was  not 
international,  being  based  on  the  Paris  meridian,  whereas  the 
inch  was  the  500,000,000th  part  of  the  polar  axis.  We  had  a 
British  metre  of  39.6  inches  directly  descended  from  the  old 
Belgian  yard,  and- he  saw  no  reason  why  we  should  change 
our   units. 

Mr.  Monckton,  whose  remarks  were  almost  inaudible, 
stated  that  the  Japanese  Navy  was  adopting  metric  standards, 
and  that  Russia  employed  them. 

Dr.  G.  B.  Hunter  said  he  had  not  heard  any  arguments 
against  the  decimal  or  metric  system.  Our  oversea  customers 
wanted  it — why  should  we  not  adopt  it?  The  opposition  was 
due  to  conservatism  and  old-fogeyism ;  whether  the  metre 
were  right  or  wrong,  we  must  adopt  it  eventually— it  was  the 
only  unit  that  would  help  us  as  a  trading  nation.  Let  us 
be  practical — where  a  change  would  do  good,  let  us  adopt  it; 
where  otherwise,  leave  it  alone. 

Mr.  Hanson  considered  that  the  educational  aspect  of  the 
question  had  not  been  sufficiently  pressed.  Millions  of  children 
were  learning  obsolete,  useless  tables,  and  it  was  a  most 
serious  matter;  the  time  saved  could  be  utilised  for  useful 
studies.  In  Russia  the  metric  system  had  practically  been 
adopted;  there  were  four  other  systems  in  vogue,  and  all  of 
them  might  be  met  with  on  the  same  drawing.  He  urged 
that  we  should  come  into  correspondence  with  the  rest  of  the 
world. 

In  reply  to  the  discussion,  Mr.  Allcock  welcomed  the  sound 
advice  of  Mr.  Oliver  Bury  with  regard  to  South  America, 
which  applied  equally  to  other  parts  of  the  world.  He  had 
that  day  heard  our  system  called  the  British  "wastes"  and 
measures.  Mr.  Sparks's  support  was  evidence  that  electrical 
engineers  were  wholeheartedly  in  favour  of  the  metric  system. 
With  regard  to  Professor  Unwin's  remarks,  he  "stated 
that,  in  an  American  symposium  on  the  subject,  the  mechani- 
cal engineers  were  the  only  body  opposed  to  the  metric  system. 
In  reply  to  Mr.  Aspinall,  he  pointed  out  that  the  longer  the 
change  was  delayed  the  greater  would  be  the  cost.  If  our  ex- 
ternal trade  were  not  already  more  important  than  our  internal 
trade,  it  certainly  must  be  in  the  future  if  we  were  to  survive. 
Mr.  Ravenshaw's  remarks  were  in  favour  of  the  use  of  a 
single  system.  The  word  "  compulsion "  seemed  tn  be  an 
obsession  with  Professor  Lupton,  but  unless  compulsion  were 
accepted  the  present  condition  of  dual  measures  must  persist. 
With  regard  to  Mr.  Phillips's  arguments,  it  was  impossible 
to  consider  a  third  system.  He  was  obliged  to  Mr.  Monckton 
for  his  information  regarding  the  Japanese  Navy ;  China  also 
was  contemplating  the  early  adoption  of  the  metric  system. 


SOME     POINTS     IN     CONNECTION     WITH 
ENGINEERING     SPECIFICATIONS. 


The  paper  by  Mr.  J.  Shepherd  was  read  and  discussed  at  a 
meeting  of  the  Manchester  Local  Section  of  the  Institution 
of  Electrical  Engineers  on  February  27th. 

Mr.  S.  J.  Watson  said  there  were  a  number  of  difficulties 
in  purchasing  fuel  on  the  calorific  value  basis.  Although 
several  collieries  in  the  Lancashire  district  had  been 
approached  on  many  occasions,  not  one  would  enter  into  a 
contract  for  a  supply  on  this  basis.  The  percentage  moisture 
varied  very  considerably  with  the  same  quality  of  coal,  par- 
ticularly the  "  washed-fuel  "  grade;  in  some  cases  this  figure 
was  about  15  per  cent.  Coal  allowed  to  remain  in  railway 
trucks  for  some  days  during  summer,  for  instance,  would 
absorb  7  or  8  per  cent,  moisture.  The  grading  of  fuel  on  the 
basis  of  size  had  a  considerable  effect  on  the  burning  value, 
and  the  speaker  suggested  that  the  specification  should  provide 
for  dividing  up  the  fuel  into  definite  sizes  starting,  say,  with 
washed  fuel  at  1J  in.  and  going  down  to,  say,  1  in.,  or  even 
smaller.  With  regard  to  cable  conduits,  undoubtedly  for 
thickly  populated  districts  with  expensive  excavations  the 
"  draw-in  "  system  was  the  correct  one;  in  other  cases,  how- 
ever, cables  laid  on  the  solid  system  would  give  better  results. 
The  author's  suggestion  to  allow  extra-difficult  work  to  bo 
included  in  the  total  contract  price,  rather  than  to  make  pro- 
vision outside  the  contract  itself  by  means  of  a  schedule,  was 
a  very  valuabl 

Mr.  G.  D.  Beaton  said  the  best  method  of  drawing  up  speci- 
fic ations  was  to  define  the  conditions  and  results  to  be  ob- 
tained, leaving  the  contractor  to  meet  the  requirements  with 
standard  products,  if  and  when  suitable.  The  lengthy  general 
conditions  in  some  bulky  specifications  suggested  that  many 
engineers  were  not  aware  how  simply  a  satisfactory  result 
could  be  obtained.  In  municipal  trading  rigid  adhesion  to  the 
policy  of  accepting  the  lowest  tender  had  been  responsible  for 
very  serious  losses. 

Mr.  S.  FERGUSON  said  a  manufacturer  should  not  be  required 
bo  n  ad  through  a  lot  of  superfluous  matter  when  preparing  a 
tender.      Crucial  conditions,   for   example,  should   be  stan- 
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dardised  on  the  lines  laid  down  by  the  Institution  of  Electrical 
Engineers,  thereby  obviating  the  necessity  of  special  attention. 
Municipalities  would  help  manufacturers  considerably  if  they 
deleted  the  10  per  cent,  retention  money  on  small  contracts, 
say,  less  than  ±'500.  For  quite  large  Government  contracts 
foi  plant,  full  payment  had  been  made  after  the  final  test. 
Regarding  the  technical  requirements,  switchboard  specifica 
tions  should  be  either  (u)  complete  in  every  detail,  including 
drawings  or  diagrams,  or  (b)  a  bald  statement  as  to  the  plant 
to  be  controlled,  leaving  the  manufacturer  to  offer  the  most 
suitable  gear.  An  important  item  sometimes  omitted  from 
specifications  was  the  current  density  in  current-carrying 
apparatus.  Specifications  for  oil-break  switches  rarely  speci- 
fied tli  i  inherent  reactance  of  the  plant  to  be  controlled,  and 
tin-  was  a  vital  matter;  reactances  varied  from  2j  per  cent. 
tn  |.",  per  cent.,  which  meant  thai  the  duty  imposed  upon 
the  former  switch  was  six  times  that  on  the  latter  for  the 
same  size  of  plant.  The  system  of  inviting  tenders  as  out- 
lined i>\  the  author  was  not  liked  by  manufacturers,  on 
account  of  the  tact  that  standard  apparatus  was  not  usually 
suitable,  the  design  of  the  purchaser  having  to  be  adopted. 
Tins  demanded  special  tools  and,  furthermore,  it  was  quite 
conceivable  that  purchasers'  designs  would  not  take  advantage 
of  the  progress  being  continually  made.  Government  inquiries 
for  switch-gear  called  for  magnetic  blowout  circuit-breakers 
and  knife  switches  without  hinged  contacts;  both  these  re- 
ouirements  had  been  abandoned  by  leadiug  n  anufacturers. 
The  bill  of  quantities  was  very  rarely  included  in  present-day 
specifications. 

Mr.  W.  Kidd  said  there  was  in  many  cases  a  preference  for 
an  intermediate  course  between  the  purchaser  specifying  in 
detail  and  simply  asking  for  results;  if  carefully  drawn  up, 
intermediate-type  specifications  would  obviate  a  tremendous 
amount  of  correspondence  by  giving  the  contractor  details  of 
conditions  affecting  the  scheme.  The  guarantees  should  also 
be  clearly  stated.  Purchasers  should  specify  that  curves  show- 
ing effect  of  variation  of  such  matters  as  steam  pressure, 
vacuum,  &c,  in  the  case  of  turbines,  temperature  and 
humidity  of  atmosphere  in  the  case  of  cooling  towers,  be  sub- 
mitted with  tenders,  otherwise  the  guaranteed  results  could 
not  be  checked.  The  method  of  test  should  also  be  specified. 
Trouble  frequently  arose  from  insufficient  information  as  to 
accessibility  of  site,  use  of  tackle,  builders'  work,  &c.  Pipe 
work  and  supports  were  masters  for  which  the  purchaser 
should  take  full  responsibility.  The  general  arrangement  and 
principal  dimensions  of  sub-station  switchgear  should  cer- 
tainly be  standardised.  Other  points  to  be  specified  by  pur- 
chasers were  limits  of  current  density  and  temperature  rise, 
performance  of  transformers,  and  power  factors  of  motors, 
\  more  general  adherence  to  the  B.E.S.C.  specifications  would 
benefit  both  purchaser  and  contractor. 

Mr.  Robertson  said  that  no  engineer  would  attempt  to 
issue  working  drawings  or  draft  close  specifications  for  such 
items  as  turbo-generators,  but  it  was  essential  to  give  a  de- 
scription of  such  plant  and  the  nature  of  the  tests  to_  be 
applied,  in  order  to  prevent  misunderstanding.  The  old-time 
procedure  in  regard  to  the  detail  in  specifications  was  not  at 
all  necessary  nowadays.  Whilst  lie  did  not  defend  the  biased 
conditions  of  contract  issued  by  purchasers  10  or  15  years 
ago,  he  thought  the  B.E.A.M.A.  conditions  went  to  the  other 
extreme,  and  caused  a  good  deal  of  trouble,  which  had  not  been 
altogether  removed  by  the  conditions  of  contract  put  forward 
by  the  Institution  of  Electrical  Engineers.  What  was  the 
object  of  advertising  if  only  firms  of  ripe  experience  were  to 
be  selected?  If  this  practice  were  adopted,  each  class  of 
work  would  become  confined  to  two  or  three  firms  and  the 
smaller  firrns  would  gradually  lie  frozen  out.  As  experience 
had  already  proved,  such  a  condition  would  result  in  being  tied 
to  standard  designs  and  standard  prices.  Those  who  had  been 
purchasing  coal  during  the  past  few  years  looked  upon  the 
idea  of  purchasing  on  calorific  basis  as  a  vision  quite  un- 
attainable at  the  present  time.  The  principle  was  undoubtedly 
correct,  but  the  market  had  to  be  properly  educated  to  it. 
Some  years  ago  he  purchased  coal  on  this  basis  from  about 
Hi  pits,  but  a  coal  agent  offered  to  supply  any  quantity  of 
coal  from  the  same  pits  in  certain  proportions  at  9d.  per 
ton  less  than  the  colliery  proprietors'  agents  offered,  provided 
the  calorific  clause  was  dropped;  the  experiment  was  tried 
and  found  quite  successful;  This  proved  that  the  severe  con- 
ditions in  the  specification  caused  the  collieries  or  agent  to 
put  a  margin  on  the  price  to  safeguard  themselves.  Some 
l.">  or  10  years  ago  a  pipe  system  was  laid  down  in  a  district 
adjoining  Manchester,  and  in  changing  from  low  to  high 
tension  recently,  cables  and  wall  boxes  had  been  withdrawn 
ol  sufficient  value  to  pay  for  the  new  high-tension  and  sub- 
station mains.  This  was  mainly  on  account  of  the  rise  in 
residual  values.  He  did  not  consider  it  desirable  to  give 
public  work  on  contract  where  the  local  authority  was  also 
the  supply  authority;  it  would  probably  pay  in  every  ease 
to  engage  a  sufficienl  number  of  workmen  or  call  in  help 
from  other  departments.  There  was  an  unknown  risk  which 
the  contractor  had  to  cover  when  pricing  his  tender.  A  sys- 
tem of  measurement  such  as  indicated  by  the  author  meant 
constant  supervision  and  checking,  and  even  then  disputes 
arose.  There  was  still  plenty  of 'room  for  co-operation  be- 
tween purchaser  and  mpuufaeturer,  at  least,  in  standardising 
ideas. 

Mr.  J.  Frith  agreed  with  Mr.  Robertson's  criticism  of  the 
B.E.A.M.A.    conditions,   as    they   were   certainly   not    to   the 


advantage  of  the  purchaser,  and,  in  the  long  run,  not  to  the 
advantage  of  the  manufacturer.  In  the  present  state  of  the 
industry  it  was  not  always  sufficient  to  state  what  was 
wanted  and  leave  it  to  the  manufacturer.  The  purchaser 
knew  the  local  conditions  which  rendered  certain  methods  of 
manufacture  unsuitable,  and  in  that  case  it  was  necessary  to 
slate  both  results  and  methods  to  he  used  m  getting  the 
results.'  In  the  specification  for  the  purchase  of  coal  it  was 
not  stated  whether  the  higher  or  lower  calorific  value  was 
used.  The  Institution  of  Civil  Engineers  had  lately  decided 
that  the  lower  calorific  value  was  to  be  used  in  power  plant 
testing,  also  the  lower  value  was  to  be  the  higher  calorific 
value  minus  1,055  times  the  moisture  plus  nine  times  the 
hydrogen  in  each  pound  of  coal.  The  use  of  the  lower  calo- 
rific value  was  an  admission  that  the  moisture  in  the  flue 
gases  should  not  be  condensed. 

The  AUTHOR,  in  reply,  said  it  was  an  extraordinary  thing 
that  coal,  of  which  there  was  an  output  ol  something  like 
:ilKI  million  tons  per  annum  in  this  country,  was  really  the 
only  mineral  practically  all  sold  without  analyses.  Regarding 
moisture,  claims  could  lie  made  against  the  coal  dealer,  hut 
for  every  sixpence  allowed  the  next  tender  would  cover  it. 
Mr.  Watson  said  the  percentage  moisture  varied  according 
to  inf.de  of  transit.  This  was  not  so,  as  coal  conveyed  by 
steamer  showed  a  difference  of  1  to  lj  per  cent,  after  ship- 
ment, whereas  the  moisture,  in  Yorkshire,  coal  might  be  as 
high  as  14  per  cent.  Regarding  Mr.  Seaton's  view  that  the 
proper  way  to  buy  plant  was  to  state  views  to  the  manufac- 
turer and  leave  it  to  him  to  attain  the  desired  result,  engi- 
neers had  their  opinions  on  this  point,  and  whilst  many  tur- 
bines had  been  specified  and  sold  in  this  way  the  designer 
had  not  in  every  case  acquired  the  knowledge  to  build  reli- 
able turbines.  If  exact  requirements  were  specified,  experi- 
ence had  shown  that  tenders  could  be  accepted  from  unknown 
firms,  provided  the  shops  were  visited  in  order  to  ensure  that 
they  had  the  tools  and  tackle  to  handle  the  contract.  Regard- 
ing retention  money,  it  was  quite  equitable  wherever  there 
was  maintenance  to  retain  a  small  proportion,  say,  10  per 
cent.,  until  the  maintenance  period  expired.  A  point  was 
raised  about  causing  contractors  trouble  in  makincr  pattern's 
and  drawings.  The  contracts  referred  to  never  included  less 
than  twoor  three  dozen  articles.  It  might  be  the  ideal  method 
for  the  seller  to  supply  standard  articles,  but  when  buying 
switchgear,  say,  '20  times,  and  getting  20  different  types  and 
sizes,  the  matter  had  a  different  aspect.  It  was  surely  up  to 
the  customer  to  pay  for  what  was  demanded.  Regarding  Mr. 
Kidd  s  valuable  remarks  on  general  conditions.  British  trade 
in  the  future  was  not  hkely  to  be  built  upon  large  documents, 
or  even  small  documents  like  the  B.E.A.M.A.  conditions.  It 
would  have  to  be  built  on  the  system  of  trust  and  fair  deal- 
ing, which  had  always  been  a  criterion  of  British  industry. 
Everyone  would  agree  that  the  purchaser  should  get  out  his 
own  pipes,  otherwise  there  would  he  considerable  trouble. 
The  British  Standard  Specifications  were  all  light  up  to  a 
point,  hut  they  did  not  go  far  enough.  The  coal  specification 
had    worked  successfully   for  111  years. 


NEW     ELECTRICAL     DEVICES,    FITTIN05, 
AND     PLANT. 


Readers   are  invited    to   submit  particulars    of  new   or   improved 
deeices  and  apparatus,  which  will  he  published  if  considered  of 

sufficient    interest. 

Simplex  Combination  Pin  Plug  and  Lampholder  Adapter. 

MESSRS.  Simplex  Conduits.  Ltd.,  of  Garrison  Lane,  Birming- 
ham, have  introduced  a  useful  accessory  in  the  shape  of  a  combined 
pin  plug  and  lampholder  adapter,  illustrated  in  fig.  1.  which 
enables  a  lamp  standard,  small  heater,  toaster,  ui  auction  cleaner  to 


Fig.  1. — Simplex  Combination  Plug  and  Adapter 


be  connected  fap  to  either  a  standard  two-pin  wall  plug  or  a  lamp 
socket,  whichever  connection  is  most  convenient  for  the  particular 
situation  where  it  is  to  lie  used.  The  two  parts  of  the  combination 
ace  connected  by  a  small  brass  chain.  When  used  to  connect  any 
small  circuit  to  a  lamp  socket,  the  combination  converts  the  lamp 
socket  for  the  time  being  into  a  two-pin  socket,  and  the  pin  plug 
can  be  used  to  connect  up  in  the  ordinary  way  ;  if.  however,  tem- 
porary disconnection  is  required,  the  pin  plug  can  be  removed  and 
remains  ready  to  hand  (suspended  by  the  chain")  for  reconnection. 
It  thus  gives  the  convenience  of  a  switch,  breaking  circuit  on  both 
poles,  and  the  pin  points  are  "dead,"  and  therefore  safe,  after 
removal,  no  portion  of  the  circuit  remaining  alive. 
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The  adapter  is  substantially  constructed,  the  lampholder  attach- 
ment consisting:  of  the  brass  connecting:  plugs  moulded  into  fire- 
proof material,  or  cocus  wood,  and  the  plug:  points  being:  mounted 
on  a  china  head  with  fibre  disks  for  convenience  in  wiring:.  It  is 
suitable  for  any  temporary  circuit  up  to  .">  amperes  at  220  volts, 
and"  is  made  in  two  sizes,  to  fit  3  and  5-ampere  standard  plugs  and 
holders. 

"  Calorite  "  Electric  Heating  Apparatus. 

A  list  recently  issued  by  the  British  Thomson-Houston  Co., 
Ltd..  of  Mazda  House.  Upper  Thames  Street,  E.C..  gives  particulars 
of  a  wide  range  of  lamp  radiators,  electric  fires,  convectors. 
irons,  dec.,  of  British  manufacture.  In  electric  fires,  a  large  variety 
is  shown,  from  the  simple  one-bar  portable  type  loaded  to  1  kw.. 
for  heating'  small  offices,  bathrooms  and  the  like,  to  powerful  fires 
taking:  up  to  t  KW.,  and  suitable  for  the  largest  apartments.  The 
coil  type  fire-bars  arc  of  the  Quead  type,  standardised  at  1  kw.,  and 


of  the  telephones.  The  diagram  shows  the  arrangement  of  the 
plugs  when  Billets  is  speaking'  Flank  O.  P. 

They  get  no  interference  from  other  lines,  and  the  batter.\ 
exchange  operator  can  tell  when  they  have  finished  by  patting  in 
his  plus-  to  telephone  now  and  again. 

When  shooting'  is  in  progress,  and  a  clear  J i n •  ■  from  a  battery 
telephone  to  an  O.  P.  (observation  post)  is  needed,  the  other  three 


Fig.  2.— "Calorite"  Radiant  Grill. 


Fin.  1.— Improvised  Telephone  Exchange. 

lines  are  transferred  to  the  other  telephone  by  moving  their  plugs 
up  one  place.     Thus  no  line  is.  even  temporarily,  cut  off. 

The  brass  is  cut  from  an  18 -pounder  cartridge  case.  The 
terminals  come  from  worn-out  telephone  cells.  The  base  is 
8  in.  square  and  1  in.  thick,  and  should  be  well  soaked  in  melted 
candle  grease.  The  two  terminals  X  and  V  are  used  for  the  other 
section  of  the  battery  and  the  other  battery  of  the  brigade. — 
Telephone  'Engineer. 


can  readily  be  renewed  if  necessary  ;  the  elements  reach  a  red 
heat  within  a  few  moments  of  being  switched  on.  Several  forms 
of  "Calorite"  non-luminous  and  semi-luminous  convectors  are 
illustrated,  suitable  for  use  in  entrance  halls,  corridors,  public 
rooms,  workshops  and  other  places  where  no  glow  is  required,  and 
are  listed  in  a  number  of  forms.  "  Calorite  "  wire  is  used  for  the 
elements,  the  loadings  ranging  from  500  to  2.000  watts,  according 
to  size  and  type. 

The  famous  "Calorite  "  flat  irons  are  listed,  covering  all  sizes  of 
smoothing  irons  with  "Calorite"  elements,  for  both  domestic  and 
laundry  use.  The  new  "  leaf  "  detachable  heating  unit  is  designed 
to  heat  the  sole  evenly  without  raising  unduly  the  temperature 
of  the  handle  and  upper  part  of  the  body.  Domestic  irons  arc 
supplied  in  sizes  from   4  to  8  lb.,  and  with  loadings  from  400  to 


Fig.  3. — "Calorite"  Hot-Plate. 

gOO  watts,  the  laundry  models  being  made  up  to  18  lb.,  with  pro- 
portionately higher  ratings.  For  industrial  and  domestic  purposed, 
"  Calorite  "  hot  plates  and  soldering  irons  are  offered.  The  former 
is  rectangular  in  form,  and  of  cast-iron,  mounted  on  four  sub- 
stantial legs,  and  fitted  with  elements  loaded  to  1,000  watts. 
Electrically-heated  soldering  irons  operate  continuously  at  the 
correct  soldering  temperature,  and  may  be  used  out  of  doors 
without  risk  of  cooling.  Other  useful  devices  Usted  include  the 
"  Calorite  "  radiant  grill  and  toaster  for  table  use,  and  the 
''  Calorite "  kettle.  The  radiant  grill  is  an  extremely  neat  and 
handy  cooker,  which  may  be  used  for  grilling,  toasting,  stewing . 
or  frying.  The  device,  which  is  here  illustrated  (fig.  2),  takes 
1)00  watts  only,  and  may  be  operated  from  any  lampholder. 

The  kettles  are  listed  for  2 — 3,  pints,  and  are  rated  at  500  to 
700  Witts. 

An   Improvised   Military  Telephone  Exchange. 

This  type  of  improvised  exchange  has  been  used  in  the  battery, 
and  has  been  found  to  work  very  well.  It  is  made  quite  easily 
from  very  simple  materials,  which  can  be  obtained  always,  says 
Lieut.  W.  P.  K.  Warren,  R.A.G.,  in  the  Journal  of  Artillery.  It'is 
an  eight-line  exchange,  and  two  telephones  are  used.  The  scheme 
of  working  is  as  follows  : — 

Referring  to  the  diagram,  fig.  4.  strips  of  thin  brass  A  are  screwed 
to  the  base  block,  and  have  their  ends  bent  up  to  clear  strip  B. 
Strips  c  are  also  screwed  to  the  block,  and  are  bent  to  clear  strips 
A  and  also  strip  D.  Contact  between  the  various  strips  can  be 
made  by  inserting  a  plug,  of  bent  brass,  at  any  of  the  points  where 
the  strips  cross.  Normally  plugs  are  kept  in  all  alons  bars  B  and 
P,  and  palls  from  the  various  stations  er<=  reosived  >n  "ne  n  nth":' 


LEGAL 


Agreements  with  German  Cable  Companies  Ended. 
A  series  of  motions  for  judgment  in  default  of  defence  on  behalf 
of  the  Eastern  Extension.  Australasia,  and  China  Telegraph  Co.. 
Ltd..  the  Eastern  Telegraph  Co.,  Ltd.,  and  the  Europe  and  Azores 
Telegraph  Co.,  Ltd..  against  the  Deutsch-Niederlandische  Telegraph 
Co.  and  the  Deutsch-Atlantische  Telegraph  Co..  which  had  taken 
over  the  business  of  the  German  Submarine  Telegraph  Co.,  came 
before  Mr.  Justice  Coleridge  in  the  King's  Bench  Division  on 
March  29th. 

Mr.  R.  O.  B.  Lane  (instructed  by  Bischoff,  Coxe.  Bompas,  and 
Bischoff").  who  appeared  for  the  plaintiff  companies,  said  the 
motions  were  all  in  actions  brought  for  declarations  that  certain 
cable  contracts  and  agreements  with  the  German  companies  were 
void  owing  to  the  war.  and  should  be  terminated.  The  plaintiff 
companies  took  action  after  full  consultation  with  the  Foreign 
Office,  and  with  their  concurrence.  No  appearance  had  been 
entered  on  behalf  of  the  defendants,  though  all  proper  steps  had 
been  taken. 

His  Lordship  made  an  order  in  each  case  as  asked,  terminating' 
the  contracts  and  agreements. 


CORRESPONDENCE. 


letters  received  by  us  after  5  p.m.  ON  Tuesday  cannot  appear  unfit 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  2fo  letter  can  he  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Decimal  Coinage. 

Having  read  the  able  article  in  your  issue  of  the  23rd  inst.  with 
much  interest.  I  venture  to  suggest  some  simplification  of  the 
scheme  proposed  for  the  reform  of  our  coinage. 

Why  should  we  not  simply  retain  the  sovereign  and  it-  tenth 
part,  the  florin,  as  proposed  by  the  ELECTRICAL  REVIEW,  but, 
instead  of  importing  such  a  very  un-English  coin  as  the.  cent, 
continue  to  use  the  half-florin,  or  shilling,  and  make  ten  pennies 
go  to  a  shilling  instead  of  twelve  ' 

The  useful  sixpence  could  still  he  retained,  but  it  would  have  to 
be  called  "fivepence"  instead.  The  half-penny  Would  also  be 
retained,  at  the  rate  of  20  to  a  shilling. 

Crowns,  half-crowns,  four-shilling  pieces,  and  even  the  eccle- 
siastical threepenny-bit  should  be  abolished,  as  they  only  tend  to 
confuse  foreign  visitors  (and  even  natives),  and  give  an  enormous 
amount  of  unnecessary  trouble  in  banks  and  counting  houses  where 
laree  quantities  of  cash  are  handled. 

Farthings  should  be  abolished.  It  is  difficult  to  see  what  is  the 
use  of  a  farthing  to  a  country  that  spends  six  and  a-half  million 
pounds  a  day  on  war.  They  are  merely  a  nuisance  1  the  product 
of  the  "  retail  mind."  which  ought  to  be  scrapped  along  "■  ith  them. 

The  change-over  would  be  simplicity  itself ;  the  swapped  silver 
vnino  would  be  Balled  In    and  wwtraes  into  Borini  shilli 
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free-penny  pieces.     The  copper  would  also  be  called  in.  and  pennies 
and  half -pennies  re-issued  the  following  day  at  the  rate  of  10  and 

20  a  shilling  respectively,  instead  of  12  and  2t. 

Steps  would,  of  course,  have  to  be  taken  to  prevent  enterprising 
persons  from  accumulating  copper  for  the  rise  in  value.  That 
would  present  no  real  difficulty. 

Ketail  shopkeepers  might  scream,  but  all  they  would  have  to  do 
would  be  to  consider  the  enhanced  value  of  the  pennj  and  the 
halfpenny  when  writing  out  new  price  tickets  on  I  lie  next  weekly 
turn  of  the  profiteerino:  screw.  Incidentally,  the  delusion  that  the 
draper  makes  only  a  farthing  per  yard  on  materials  sold  at.  say. 
11  |d.,  would  disappear.  The  advantage  of  this  scheme  would,  J 
venture  to  submit,  be  enormous.  In  the  first  place,  the  retention 
of  the  penny  would  save  from  the  scrap  heap  all  the  existing 
penny-in-the-slot  meters,  telephone  apparatus,  toffee  machines, 
automatic  weighers  that  won't  weigh,  and  other  plant.  The 
system  would  have  British  characteristics,  but.  at  the  same  time,  it 
would  be  a  true  decimal  system  lending  itself  to  every  operation  of 
arithmetic  and  book-keeping  with  the  greatest  facility. 

I  venture  to  assert  that  it  would  have  a  definite  effect  on  the 
number  of  our  allies  and  friends  visiting  this  country  after  the 
war.  who  would  no  longer  have  to  add  an  extraordinary  and 
mystifying  coinage  to  the  other  difficulties  of  our  strange  land.  At 
the  same  time,  unless  I  am  ignorant  of  some  important  factor,  the 
scheme  presents  the  very  minimum  of  difficulty  or  delay  in  its 
adoption. 

,    G.  W. 

[We  welcome  our  correspondent's  letter  :  but  would  his  scheme 
really  retain  the  penny  .'  He  takes  the  "  .Vcent  "  piece  and  calls  it 
the  "  penny,"  but  the  change  in  the  value  of  the  nominal  penny 
would  be  20  per  cent,  increase,  whereas  the  4  "  cents"  would  have 
a  value  only  4  per  cent,  less  than  that  of  the  existing  penny.  We 
are  unable  to  agree  that  a  smaller  coin  than  a  halfpenny  is  un- 
necessary.—Eds.  Elec.  Rev.] 


WAR     ITEMS. 


Prohibited  Imports  and  Exports.-  Proclamations  signed 
on  March  30th,  prohibiting  a.  large  number  of  imports'  and 
exports,  appear  in  the  London  Gazelle  for  March  30th. 

Trading  with  the  Enemy.— The  "  London  Gazette  "  for 
March  30th  contains  a.  list  of  additions.  See.,  to  the  list  of 
bodies  and  persons  with  whom  trade  is  prohibited  in  Argen- 
tina, and  Uruguay,  Brazil,  Chile,  Colombia,  Netherlands, 
Spam,   Sweden,  &c. 

From  Bangalore.— A  Lieutenant  with  the  Forces  at 
Bangalore  writes:— "The  Review  reaches  me  regularly  each 
week,  and  it  is  always  a  pleasure  to  dip  into  its  pages  and  so 
keep  in  touch  with  familiar  names  and  associations,  and  all 
that  goes  on   at   home  affecting  electrical  interests." 

Hong  Kong  and  Enemy  Trading A  Press  dispatch  states 

that  the  Hong  Kong  Chamber  of  Commerce  at  the  annual 
meeting  passed  a  resolution  confining  membership  of  the 
Chamber  to  British  subjects.  Resolutions  were  also  passed 
favouring  legislation  limiting  Government  orders  to  British 
firms,  for  the  prevention  after  the  war  of  revival  of  the  use 
of  enemy  trade-marks,  and  opposing  the,  return  of  enemv 
subjects  to  the  colony. 

The   British  Trade  Corporation In  replv  to  a   question 

in  Parliament,  Mr.  G.  H.  Roberts,  M.P.  (Board  of  Trade), 
said  that  Lord  Faringdon  had  been  invited  to  proceed  with 
the  formation  of  an  institution  on  the  lines  recommended  by 
his  Committee  on  Finance  and  Trade  after  the  War.  The 
preliminary  steps  had  been  taken,  and  the  British  Trade  Cor- 
poration would  very  shortly  be  formed  under  Royal  Charter. 
The  object  of  the  Corporation  would  be  to  afford"  credit  faci- 
lities for  British  trade,  especially  in  cases  falling  outside  the 
scope  of  existing  banks  and  banking  houses. 

Pre=War  Contracts.— The  President  of  the  Board  of  Trade 
has  appointed  Lord  Buckmaster  (Chairman),  Mr.  C.  S.  S. 
Guthrie,  Mr.  Lennox  Lee,  Mr.  F.  D.  Mackinnon,  K.C.,  Mr. 
Walter  Raine.  Mr.  F.  G.  Rice  and  Mr.  T.  Worthington  to  be 
a  Committee  to  consider  and  report  on  the  position  of  British 
manufacturers  and  merchants  after  the  war  in  respect  of  con- 
tracts entered  into  by  them  prior  to  the  war  with  persons  or 
companies  in  the  United  Kingdom  or  in  Allied  or  neutral 
countries,  the  fulfilment  of  which  has  been  prevented  or  im- 
peded by  the  war,  and  as  to  the  measures,  if  any,  which  are 
necessary  or  desirable  in  this  respect. 

Exemption  Applications. — At  Swindon,  the  Corporation 
Tramways  Committee  appealed  for  a  brake-fitter  (33).  passed 
in  Bl.  Mr.  A.  Dimmack.  electrical  engineer,  said  that  the 
Army  had  failed  to  find  a  substitute,  as  hoped.  He  had  a 
"scratch"  staff  now,  and  it  was  very  difficult  to  carry  on 
the  work.     Two  months'  exemption    granted. 

At  Stoke-on-Trent,  Mr.  W.  Thorn,  manager  of  the  Potteries 
Electric  Traction  Co.,  reported  that  he  had  agreed  with  the 
Military-  authorities  to  release  21  men  in  Class  A,  who  are 
to  be  released  when  substituted.  Lieutenant  Malkin  said  that 
arrangements  had  been  made  with  the  Armv  authorities  for 
the  return  to  the  company's  service  of  skilled  men  who  were 
not  in  the  higher  categories,  and  as  these  returned  the  Class 


A  men  would  be  released.     The  Tribunal  acquiesced  in  the 
arrangement. 

At  Northallerton,  the  Electric  Light  Co.,  Ltd.,  appealed 
for  a  member  of  the  staff,  and  the  secretary  intimated  that 
if  the  man  was  called  up  the  only  alternative  would  be  to 
close  down.  Exemption  was  granted  until  a  substitute  is 
provided. 

At  Chatham,  the  Tramway  Co.  appealed  for  four  motor- 
nieu,  a  switchboard  attendant,  an  assistant  overhead  lineman, 
t he  chief  clerk,  and  a  storekeeper  and  traffic  clerk.  The 
manager,  Mr.  W.  Jensen,  said  that  the  lineman  had  been 
passed  for  general  service,  although  he  had  a  withered  hand. 
The  chief  clerk  and  one  motorman  were  each  exempted  until 
Tune  1st,  and  tbp  others  were  directed  to  serve  when  substi- 
tutes were  provided. 

Rawmarsh  Tribunal  have  granted  conditional  exemption  to 
a.  tramway  switchboard  attendant  (21),  three  motormen,  and 
a  stoker  and  repairer  engaged  at  the  tramway  depot. 

At  Shiplev.  F.  Buckle,  an  employe  of  the  "District  Council 
electricity  department,  was  exempted  till  July  31st,  and  T. 
Trull,  an  employe  of  the  same  authority,  was  given  till  Sep- 
tember 30th. 

At  Burnlev  Tribunal,  Mr.  Starkie.  electrical  engineer,  ap- 
peared in  support  of  the  claims  for  three  switchboard  attend- 
ants, two  aged  21,  the  other  19,  and  also  for  an  apprentice 
electrical  engineer,  aged  18  (all  single  men).  Mr.  Starkie 
stated  that  his  staff  had  been  reduced  to  an  absolute  mini- 
mum, and  he  considered  it  would  not  only  be  undesirable, 
but  dangerous  if  any  more  were  taken  unless  they  were  sub- 
stituted by  practical  men.  The  Chairman  said  the  three  men 
were  very  young.  The  electrical  engineer  stated  that  they 
were  very  capable:  they  had  control  of  the  switchboards  and 
were  approaching  the  end  of  their  apprenticeship.  They  were 
badged  men.  and  held  trade  cards.  The  Chairman  said  if 
the  men  still  retained  their  badges  and  trade  cards  they 
would  not  be  called  up.  Mr.  Starkie  withdrew  the  appeals 
of  the  three  switchboard  attendants.  The  claim  respecting  the 
13-year-old  apprentice  was  non-assented. 

At  Brighton,  the  Military  had  a  review  made  of  condi- 
tional exemption  allowed  to  five  employes  at  the  Corporation 
electricity  works.  The  engineer  stated  (bat  S3  men  bad  en- 
listed from  the  works,  and  the  present  staff  was  about  ISO, 
as  ncainst  220  or  230  before  the  war.  A  fuseman  (33.  in  Class 
Bl)  was  given  a  final  month;  a  fitter's  labourer  (38,  Bl), 
two  months;  a  labourer  (37.  C2).  a  switchboard  attendant  (40, 
0.-1),   and  a  wireman    (33.  C2),   four  months  each. 

At  the.  Shorediteh  Tribunal,  a  firm  of  electrical  engineers 
ami  contractors  appealed  for  the  second  time  for  J.  Green. 
aged  37.  an  electrical  fitter,  class  03.  He  was  engap-il  on 
important  electrical  work,  and  such  men  were  very  scarce 
nowadays.  The  Tribunal  decided  that,  in  view  of  the  man's 
classification,  he  would  be  much  better  engaged  in  carrying 
on  electrical  work,  which  was  undoubtedly  of  national  im- 
portance at  the  present  moment.  The  Tribunal  granted  six 
months,  and  advised  Green  to  try  to  do  V.T.C.  drills. 


COMPARISON     OF     ELECTRIC     WINDING 
SYSTEMS. 


A  recent  issue  of  the  Colliery  Guardian  contained  an  abstract 
of  a  paper  on  the  above  subject,  read  before  the  South 
African  Institution  of  Electrical  Engineers,  by  Mr.  S.  E.  T. 
Ewing,   from  which  we  reproduce  the  following  extracts:- — 

Sufficient  experience  is  now  available  with  both  alternating- 
current  and  Ward-Leonard  winding  plants  to  make  it  evi- 
dent that  either  type  can  economically  and  safely  carry  out 
all  the  present  requirements  of  main  winding  engines,  and 
that  definite  advantages  appertain  to  each  type,  making  each 
commercially  and  technically  preferable  under  given  circum- 
stances. The  principal  operations  which  main  winding  en- 
gines are  required  to  perform  are :  Shaft  sinking ;  winding 
from  one  level;  winding  from  several  levels;  raising  and 
lowering  men ;  lowering  timber,  pipes,  drills,  and  general 
machinery  and  supplies;  dead  slow  winding  for  shaft  and 
rope  examination,  repairs,  «Src.  All  these  operations  are  nor- 
mally carried  on  in  balance,  i.e.,  with  both  drums  clutched  to 
the  driving  shaft.  Operations  which  usually  necessitate  out- 
of-balance  running,  i.e.,  with  one  drum  unclutched,  are : 
Taking  off,  turning  end  for  end,  or  renewing  main  and  tail 
ropes;  adjustments  for  stretch  of  ropes;  alterations  of  rope 
lengths  for  drawing  from  different  levels,     &c. 

Apparently  only  one  deep  level  shaft  has  been  sunk  with 
electric  plant,  viz..  the  Cinderella,  Deep  South  Shaft.  The 
obvious  danger  inherent  in  electric  winding  in  relation  to 
shaft  sinking  is  the  possible  failure  of  power  after  the  light- 
ing up  signal  for  blasting  has  been  given.  At  the  Cinderella, 
where  direct  three-phase  motors  were  used,  the  difficulty  was 
got  over  by  the  use  of  a  synchronous  machine  coupled  to  a. 
flywheel  floatin?  on  the  winder  bus-bars,  which  was  put  into 
commission  at  blasting  time.  Ward-Leonard  plant,  with  the 
Hgner  flywheel  arrangement,  would,  of  course,  equally  well 
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meet  this  difficulty.  Further,  the  adoption  of  electric  blasting 
would  remove  the  difficulty  entirely.  Main  winding  at  the 
present  purchased  price  of  power  on  the  Rand  being  admit- 
tedly far  more  economical  than  steam  winding,  the  economic 
advantage  of  sinkinc  with  electricity  is  patent,  provided  the 
load  factor  of  the  plant  does  not  fall  too  low. 

The  economv  of  the  Ward-Tjoonard  system  when  winding 
from  one  level  is  creater  in  so  far  as  the  acceleration  losses 
are  smaller,  and.  further,  if  and  when  the  speed-time  curve, 
for  the  wind  involves  braking  in  order  to  secure  a  rapid 
retardation  near  the  surface,  this  braking  is  performed 
rejseneratively.  On  the  other  hand,  the  economv  of  the  alter- 
n;i  ting  current  plant  is  greater  in  so  far  as  it  has  no  motor- 
ptnerator  losses.  Hence  the  relative  economy  under  th°* 
same  mechanical  conditions  is  a  function  of  the  frequency  of 
winding.  The  important  point  to  bear  in  mind  is  that  while 
the  maximum  freouency  of  winding  is  limited  and  defined  by 
the  general  conditions,  the  average  may  be  much  lower,  and 
it  is  therefore  essential,  if  a.  proper  comparison  is  to  be 
arrived  at.  to  estimate  this  averaee  correctly.  It  is  obvious 
that  the  lower  the  frequency  of  winding,  the.  greater  the  gain 
to  the  alternating  current,  and  conversely,  the  higher  the  fre- 
■  quency  the  greater  gain  to  the  Ward-Teonard.  For  example, 
it  has  been  found  that  the  consumption  per  hour  is  equal 
for  the  two  eneines  discussed  at  a  freouency  of  12.5  trips  per 
hour,  the  maximum  freouencv  heine  30.  and  the  average  95. 
Assuming  that  the  estimated  frequency  of  winding  is  suffi- 
ciently high  to  show  a  clear  gain  for  the  Ward-Leonard  in 
power  consumption  per  ton  hoisted,  it  then  becomes  neces- 
sary to  consider  whether  the  capitalised  value  of  the  power 
saved  is  sufficient  to  cover  the  additional  capital  cost  of  the 
Ward-Leonard  equinment.  whi'-h  would  presumably  in  all 
cases  be  in  the  neighbourhood  of  50  tier  cent,  in  excess  of  the 
alternating  current  equipment.  Tn  eeneral.  a  winder  is 
operated  steadilv  for  a  spell  of  perhaps  seven  or  eiaht  hours, 
with  an  idle  snell  of  four  to  five  hours,  twice  daily. 

Experience  has  shown  that  the  maintenance  cost  of  both 
tvnes  of  plant  is  quite  small  relatively  to  that  of  a  steam  plant. 
Othef  thinss  beinc  equal,  the  Ward -Leonard  plant,  with  its 
two  larue  sets  of  brush  fear  and  commutators,  entails  more 
maintenance  than  the  plain  induction  motor  of  the  alter- 
nating current  plant.  On  the  other  hand,  a  certain  amount 
of  attention  is  rennired  by  the  forward  and  reversing  switches 
and  liquid   controller  of  the  latter. 

From  the  point  of  view  of  safety  in  winding,  neither  type 
offers  any  marked  advantage  over  the  other.  Relative  ease 
<  f  handling  for  winding  denends  mainlv  on  wbetlr"-  the  con- 
ditions do  or  do  not  require  a  reversal  of  the  direction  of 
torque  on  the  dram  shaft.  The  simplest  condition,  most 
favourable  to  alternating  current  control,  is  the  case  where 
uniformlv  balanced  running  is  secured  bv  means  of  a  tail 
rope,  and  at  the  same  time  the  enercv  of  the  moving  system 
is  recovered  by  shuttinc  off  power  and  allowinf  the  engine 
to  "run  out."  timing  the  moment  of  shutting  off -so  that  th'e 
skip  comes  to  rest  in  the  tip  with  a  minimum  application  of 
the  brakes.  Several  lar^e  alternating  current  winders  are 
running  under  these  conditions,  and  the  ease  of  control  leaves 
nothing  to  be  desired.  The  contrary  condition  is  that  in 
which  no  tail  rone  is  used  in  a-  deep  level  shaft,  and  conse- 
quently the  weisht  of  down-aoins  empty  skip  and  ropeex- 
ceeds.  at  and  below  a.  certain  noinf  in  the  'haft,  the  weiaht 
of  the  full  up-coming  skip  and  rope.  To  tip  the  skip  then 
necessitates  a  reversal  or  torque  on  the  drum  shaft,  or  the 
application  of  the  brakes.  The  brakes  merely  waste  energy, 
and  in  the  case  of  the  alternating  current  plant  a  reversal 
of  toroue  means  a.  corresponding  dissipation  of  enersv  in  the 
controller.  On  the  other  hand,  with  a  larne  Ward-Leonard 
control,  the  negative  work  is  absorbed  regeneratively  and  with 
perfect  ease  of  control. 

The  most  important  point  arising  from  windins  from 
several  levels  relates  to  the  necessity  for  frequent  clutching 
and  unclutchinc  of  drums.  The  difficulties  arisinc  therefrom 
arplv  equally  to  alternating  current  and  the  Ward-Leonard 
plant. 

Under  ordinary  conditions  it  is  not  practicable  to  assure 
an  up-coming  load  of  men  to  balance  a  down-coing  load. 
Hence,  in  cases  where  a  large  number  of  men  have  to  be 
handled,  the  Ward-Leonard  system,  on  account  of  its  re- 
generative properties,  shows  a.  distinct  sain  in  economy.  Tn 
a  particular  case,  where  approximately  000  men  form  the 
(implement  on  one  shift,  a  single  Ward-Leonard  winder 
lining  three-deck  cases  holding  60  men.  and  lowering  the  shift 
in  one  hour  to  3.S00  ft.,  the  net  input  of  energy  oyer  the  hour 
is  pi-actically  nil.  the  regenerated  energy  sufficing  to  wipe 
out  the  motor  generator  and  winding  motor  losses.  Raising 
and  lowering  men  present  no  particular  difficulty  to  the  alter- 
nating current  plant,  but  where  a  large  complement  is 
handled  the  Ward-Leonard  plant  has  a  clear  economic  advan- 
tage. 

The  regenerative  property  of  the  Ward-Leonard  again  offers 
an  advantage  where,  as  in  large  mines,  the  quantity  of  timber, 
pipes,  rails,  and  drills  lowered  is  very  considerable,  and  is 
always  in  excess  of  the  weights  of  drills  raised.  One,  if  not 
the  greatest,  source  of  trouble  with  the  earlier  alternating 
current  plants  arose  out  of  this  matter  of  lowering.  It  is,  of 
course,  perfectly  feasible  to  lower  at  synchronous  speed,  and 
also  to  apply  reverse  current  when  braking,  but  designers 
appear  to  some  extent  to  have  overlooked  the  fact  that  under 
the  latter  conditions  a  large  amount  of  additional  energy  has 


to  be  dissipated  at  the  controller.  Overheating  and  flashincr 
over  at  the  latter  resulted.  The  alternating  current  plant  is 
essentially  less  economical  than  the  Ward-Leonard  when 
lowering  at  less  than  the  synchronous  speed,  and  in  practice 
only  a  small  portion,  if  any.  of  a  lowering  trip  can  con- 
veniently be  done  at  synchronous  speed. 

Again,  no  difficulty  arises  in  practice  in  dead  slow  winding 
for  shaft  examinations,  &c.,  with  either  type  of  plant.  On 
the  score  of  ease  of  handling,  the  Ward-Leonard  has  the 
advantage,  because  a  definite  speed,  however  slow,  corre- 
sponds to  a  definite  position  of  the  controller  lever,  whereas 
in  the  case  of  the  alternating  current  plant  the  liquid  controller 
is  sensitive  and  subject  to  fluctuations  in  resistance  at  low 
speeds.  On  the  score  of  economy,  the  Ward-Leonard  is 
greatly  superior,  the  input  being  practically  proportional  to 
the  speed,  whereas  in  the  case  of  the  alternating  current  the 
input  during  slow  winding  amounts  to  nearly  the  same  as 
would  be  required  for  full-speed  winding  over  the  same 
period.  As  ropes  are  examined  at  least  monthly,  and  shafts 
at  least  weekly,  and  the  operation  in  each  case  for  a  4.000-ft. 
shaft  occupies  an  hour  or  more,  this  latter  becomes  of  some 
importance. 

Every  winding  engine  should  be  capable  of  raising  its  full- 
rated  skip  or  cage  capacity  when  working  single  drum,  i.e.. 
unbalanced.  The  motor  must  be  capable  of  exerting  the  full 
necessary  torque  under  unbalanced  conditions,  both  to  be  in 
accordance  with  the  regulations  for  safety,  and  also  in  order 
to  be  able  to  perform  various  operations  in  connection  with 
the  replacement  of  ropes,  both  main  and  tail.  _  As  these 
operations  are  comparatively  infrequent,  there  is  a  natural 
tendency  to  cut  down  the  size  of  the  motor  to  a  point  where 
it  can  only  perform  this  work  under  rather  severe  overload 
conditions.  When  this  is  the  case,  the  altematins  current 
is  apt  to  give  trouble  at  its  weakest  point,  the  liquid  con- 
troller, and  the  Ward-Leonard  probably  at  the  corresponding 
weak  point,  the  commutator  of  the  motor  generator.  Any- 
thing of  this  kind  which  renders  probable  the  opening  of  the 
main  control  switch  on  overload  is  apt  to  be  exceedingly 
dangerous,  because  at  the.  moment  the.  power  fails  the  enrine 
is  supporting  its  maximum  unbalanced' load :  and  an  accident 
can  only  be  averted  by  the  holding  power  of  the  brake  on  one 
(the  clutched-in)  drum.  It  is  obvious  that  this  kind  of  under- 
estimate of  the  conditions  cannot  occur  in  the  case  of  plants 
that  run  normally  without  tail  ropes,  as  do  several  of  the 
largest  electric  winders  on  the  Rand.  The  point  is  on°  of 
considerable  importance.  The  even  turning  movement  of  an 
electric  winder  renders  the  use  of  a  tail  rope  (which  is  apt 
to  swav  with  the  uneven  turninff  movement  of  a  steam 
winder)  a  perfectly  simple  proposition,  and  its  use  naturally, 
reduces  the  peak  load,  with  a  eorrespondins  reduction  in  the 
motor  ratine.  On  the  other  hand,  it  has  to  be  borne  in 
mind  that  the  desien  of  the  plant  must  allow  of  sufficient 
tornue  beine  developed  to  raise  the  full  unbalanced  load 
without  anv  signs  of  overstrain.  Tn  the  case  of  the  alter- 
r>tincr  current,  owin?  to  the  large  overload  torque  nossi- 
bilities  of  the  induction  motor,  compromise  is  not  difficult, 
and  resolves  itself  rmiplv  into  an  extra  larce  controller. 
Tn  the  case  of  the  Ward-Leonard  plant,  it  seems  doubtful 
whether  full  security  under  maximum  torque  conditions  is 
rompatihle  with  the  considerable  reduction  in  ratine  which 
the  use  of  a  tail  rope  renders  possible  under  normal  conditions. 
The  foresrmne  remarks  apnlv  to  the  conditions  on  a  number 
of  mines,  where  the  depth  is  between  3.000  and  4.000  ft.,  and 
fie  tonnage  hoisted  is  nit  greater  than  IfiO  tons  per  hour. 
The  new  deep  level  shafts  will  attain  depths  considerably 
over  -t .000  ft.  At  such  depths  it  is  difficult  to  secure  the 
minimum  requisite  factor  of  safety  in  hauling  ropes,  and 
therefore  the  pros  and  cons  of  two-cfacro  winding  are  bkelv 
to  come  acain  under  discussion.  Further,  the  additional 
nower  required  tends  to  place  the  single  large  direct-connected 
induction  motor  out  of  court,  owing  to  the  excessive  size  and 
low-power  factor.  "Mechanical  reduction  War  for  liese  laref. 
motors  is.  as  far  as  Rand  practice  is  concerned,  quite  untried 
Utofether.  therefore,  it  may  be  assumed  that  a  new  and 
bichlv-interesting  series  of  problems  still  lies  before  the 
designers  of  electric  winding  plants,  and  that  final'tv  in  siVe 
and  desien  has  bv  no  means  vet  been  reached.  The  follow- 
ing summarises  such  of  the  foregoing  remarks  as  refer  to 
direct  comparison  of  the  alternating  current  and  Ward- 
Leonard   systems  under  different  conditions:  — 

a.c.  Ward-Leonard. 

Equally  effective  on  all  points  at  approxi- 
mately equal  capital  cost. 

2.  Rock  winding  from 

one  level 
I  <i )  With  tail  ropes     Relative  economy  dependent  on  frequency 
winding. 
Lower  capital  cost. 
Equal  safety  and  ease  of  handlin? 
(5)  Without     tail     Lower  capital  1 
ropes 

3.  Rock  winding  from     Lower  capital 

several  levels        cost 

Lower  capital 

cost  I" 

Lower  capital 

6.  Dead  slow  winding    Lower  capital 

COot 


Cond 
sinking 


i.  Raisin?  and  lower- 
in?  men' 
5.  Lowering  supplies 


Superior'economy  over  all. 
Easierjto  handle. 
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AN     INTERNAL-COMBUSTION     TURBINE. 


In  view  of  the  importance  to  the  electrical  engineer  of  any 
de\  ice  offering  a  prospect  of  solving  the  problem  of  the  gas 
turbine,  the  following  particulars,  by  Mr.  A.  W.  H.  Grriepe 

in  Power,  should  he  of  interest  : — 

The  machine  described   is  rated  at   100  H.P.,  and  has 

made  a  number  of  runs.  The  results  so  far  obtained,  it  is 
staled,  are  promising,  an  efficiency  of  about  .'<»  per  cent. 
having  been  indicated  by  a  rough  test. 


the  explosion  chamber  to  the  blades  are  closed  and  the 
ring  R  has  opened  the  admission  from  the  fuel  and  air 
supply  to  the  explosion  chamber.  The  compressed  air  flows 
in  through  the  passages  indicated  by  the  curved  arrows. 
In  doing  so  it  acts  as  an  injector,  and  draws  the  fuel  in 
through  the  small  straight  nozzle  in  the  centre  of  each 
valve,  as  indicated  by  the  straight  arrow.  This  continues 
until  the  wheel  has  revolved  to  the  position  shown  in  rig.  3. 
Here  it  will  be  seen  that  the  ring  r  has  closed  the  passage 
between  the  fuel  and  air  supply  and  the  explosion  chamber, 
and  that  the  port  is  open  between  the  explosion  chamber  and 


Fig.  1. — Position  of  Turbine  Wheel  at 
Beginning  ok  Admission. 


Fig.  2. — Longitudinal 
Cross-Section  of  Turbine. 


Fio.  3.— Position  of  Turbine  Wheel  at 
Beginning  of  Expansion. 


The  turbine  consists  of  a  rotor  similar  to  that  used  in  a 
reaction  type  turbine,  with  the  blades  distributed  in  four 
equally  spaced  groups  around  the  periphery  of  the  wheel. 
Each  group  occupies  one-eighth  of  the  circumference,  as 
shown  in  the  cross-sectional  views,  tigs.  1  to  :!.  On  the 
rotor  is  mounted  a  valve  baud  r,  also  shown.  The  band 
acts  as  an  admission  and  cut-off  valve  between  the  explo- 
sion chamber  and  the  fuel  ami  air  supply.  The  stationary 
element  contains  the  explosion  chamber,  also  the  ring 
chamber  for  the  fuel  and  air  supply,  as  shown  in  figs.  1 
and  :;.      It  will    lie   seen  that   the   nozzles  are   mounted  so 


the  turbine  blades.  The  valve  ring  closes  the  port  between 
the  fuel  and  explosion  chamber  an  instant  before  the  port 
is  opened  from  the  explosion  chamber  to  the  blades,  and  at 
this  instant  the  charge  is  ignited  and  expands  from  the 
position  of  the  wheel  in  fig.  3  to  that  in  fig.  1.  The  ringR 
opens  one  side  of  the  air  valve  before  the  gas  valve  opens, 
and  the  nozzle  from  the  explosion  chamber  to  the  turbine 
wheel  does  not  close  until  the  gas  valve  is  opened  :  this 
allows  a  charge  of  air  to  be  blown  through  the  explosion 
chamber,  which  scavenges  it  and  prevents  back-firing. 
The  turbine  is  in  duplicate,  with  the  nozzles  on  one  side 


FlO.  4.— Cycle   Diagram 


Fig.  5.— Wiring  Diagram  or  the  Ignition  l 


that  the  gases  flow  from   the  inner  to  the  outer  periphery  of 
the  wheel. 

Compressed  air  enters  the  air  chamber  from  the  storage 
tank  at'  from  45  to  75  lb.,  ami  the  gas  from  the  fuel 
chamber  at  approximately  atmospheric  pressure.  In  fig.  1 
the  wheel  is  in  a  position  where  the  nofczles  Leading  from 


displaced  in  angular  position  by  one-eighth  of  a  revolution 
from  those  on  the  other  side,  so  that  when  one  side  is  in 
the  expansion  stage  the  other  is  taking  in  a  charge  in  the 
explosion  chamber.  This  gives  approximately  a  constant 
turning  effort  on  the  turbine  wheel. 

The  operation  of  the.  turbine  may  be  explained  from  the 


2Jo.  2,054,  April  6,  1917.] 


THE    ELECTRICAL    REVIEW. 


379 


cycle  diagram  in  fig.  4,  as  follows  : — Starting  at  I,  expan- 
sion ia  complete  and  the  ring  valve  is  just  beginning  to 
open  the  air  valve,  with  the  explosion  chamber  still  open  to 
atmosphere.  Air  is  admitted  to  the  explosion  chamber, 
blows  nut  through  the  exhaust  and  scavenges  the  explosion 
chamber.  This  continues  fur  t0c  of  the  revolution,  as  indi- 
cated, at  which  point  the  nozzle  from  the  explosion  chamber 
is  closed  by  the  inner  rim  of  the  rotor.  At  point  II  the 
Salve  hand  R  opens  the  fuel  valve,  admitting  a  fresh 
mixture  into  the  explosion  chamber,  and  the  pressure  rises, 
owing  to  the  pressure  of  the  compressed  air.  At  III,  4<>  . 
the  valve  band  closes  the  admission  opening.  When  the 
valve  hand  has  overlapped  1°  at  IV,  41°  to  42°,  ignition 
takes  i  dace.  At  this  point  the  highest  pressure  is  obtained, 
Y.  From  42°  to  45  the  nozzle  is  opening  from  the  explo- 
sion chamber  and  expansion  begins.  From  45°,  VI,  to  90 
the  nozzle  is  wide  open  and  expansion  takes  place.  At  '.tip 
the  cycle  is  complete  and  begins  over  again.  As  no  com- 
plete  data  were  available  for  the  quantity  of  compressed  air 
necessary,  it  had  to  be  determined  by  experiment.  The 
first  installation  was  a  3  x  4-in.  Gardner  compressor.  The 
amount  of  air  delivered  was  large  enough  for  two  explosion 
chambers,  one  on  each  side,  the  least  number  of  chambers 
the  turbine  can  be  throttled  clown  to.  The  air  leakage 
between  the  tank  and  the  explosion  chamber  was  at  that 
stage  about  25  per  cent.  This  loss  proved  to  lie  too  large, 
and  adjustable  nozzles  were  installed,  as  shown  in  figs.  1 
and  :!.     This  reduced  the  losses  to  about  10  per  cent. 

A  6  x  6-in.  double-cylinder  Curtis  compressor  was  then 
installed,  and  proved  sufficiently  large  to  run  the  turbine, 
producing  85  to  90  h.p.  at  2,500  R.i'.M.  The  loss  of  air 
by  leakage  wras  still  !>  per  cent.  A  floating  valve  was  next 
installed  near  the  valve  band  opening  in  the  explosion 
chamber  (not  shown),  and  the  leakage  or  loss  was  reduced 
to  the  following  figures: — With  tank  pressures  of  50,  60, 
and  75  lb.,  the  pressures  in  the  explosion  chamber  with  the 
nozzle  closed  were  4S,  57.  and  70  lb.  (gauge)  respectively. 
The  power  necessary  to  compress  the  air  was  about  15  per 
cent,  of  the  whole  power  developed,  and  later  was  improved 
to  1  -  per  cent. 

The  combustion,  it  is  claimed,  never  gave  any  trouble. 
When  starting,  the  pressure  on  the  fuel  was  about  :->  lb.,  but 
after  a  short  run  the  mixing  valve  acted  as  an  injector  and 
forced  the  fuel  into  the  explosion  chamber  by  suction,  thus 
making  a  carburetter  unnecessary. 

A  heating  coil  in  the  exhaust  base  heats  the  fuel  to  a 
high  temperature,  thus  assisting  in  vaporisation.  The 
turbine  has  been  operated  with  two,  four,  six,  and  eight 
explosion  chambers  in  action.  By  turning  the  mixing 
valve  45°  and  switching  the  spark  plug  coils  out,  the  rela- 
tive explosion  chambers  become  active  or  inactive,  thus 
saving  fuel  and  current  when  the  full  output  of  the  turbine 
is  not  needed. 

The  vane-blade  sections  are  made  of  cast-iron  and  in- 
serted in  the  rotor.  They  have  stood  the  various  trial  runs 
well.  The  sections  are  cast  in  one  piece,  and  can  easily  be 
replaced  by  simply  lifting  the  exhaust  hood  without  dis- 
turbing the  whole  unit.  The  thickness  of  the  blade  ranges 
from  ^  in.  near  the  edge  to  \  in.  in  the  middle.  Fringing 
occurred  only  on  places  where  the  core  left  a  very  thin  edge, 
due  to  irregularity  in  the  loam  core. 

The  electrical  equipment — the  ignition  system,  the  part 
of  the  turbine  that  apparently  would  seem  the  easiest  of 
all — nearly  proved  a  stumbling  block.  Several  experts 
reeommended  schemes  that  took  up  considerable  space,  but 
none  of  them  proved  successful.  However,  the  inventor  of 
the  turbine,  by  using  spark-plug  coils,  four  on  each  side, 
successfully  solved  the  difficulty.  This  did  away  with  the 
lag  in  the  current,  and  has  proved  entirely  satisfactory. 
Current  is  supplied  from  a  battery  while  starting.  After 
the  turbine, comes  up  to  speed,  an  automatic  switch  throws 
the  sparking  system  over  on  the  generator  ami  the  battery 
on  charge. 

The  wiring  for  the  sparking  system  is  shown  in  fig.  5. 
The  current  produced  by  the  generator  is  conducted  through 
the  automatic  switch,  where  one  circuit  goes  through  the 
battery  and  keeps  it  charged,  while  a  second  circuit  leads 
to  the  spark-plug  coils  and  the  timer.  The  timer  is  made 
up  of  eight  eoutact  points,  each  representing  an  explosion 
chamber,      The  points  are  alternately  connected,  four  for 


either  side.  A  separate  circuit  from  each  of  the  rinsrs  leads 
to  the  plug  coils,  so  it  will  be  seen  that  the  rollers  make 
the  contacts  for  four  coils  simultaneously.  This  arrange- 
ment proved  successful  even  up  to  a  speed  of  3,500  r.I'.m. 


BUSINESS   NOTES. 


For  Sale. — A  two-ton  Edison  electric  omnibus  is  offered 

for  sale  by  the  Loughborough  Road  Car  Co..  Ltd..  as  announced  in 
our  advertisement  pages  to-day. 

Electric  Vehicle  Sales. — According  to  the    CommercM 

Motor,  the  Jowett  Motor  Manufacturing  Co.,  of  Bradford,  has 
received  a  repeat  order  from  the  Bradford  electricity  department 
for  two  more  fire-ton  G.V.  vehicles  ;  the  Beetle  electricity  depart- 
ment has  ordered  two  similar  vehicles,  and  the  Manchester  elec- 
tricity department  one  such  vehicle.  Other  sales  of  G.V.  electrics 
have  been  to  Mr.  J.  B.  Wilkinson,  a  local  chemical  manufacturer, 
and  to  the  Low  Moor  Iron  Co.  (repeat),  these  being  for  3J-tonners. 
which  size  of  vehicle  has  also  been  sold  to  Messrs.  Robinson 
and  Peel,  of  Dudley  Hill,  in  this  case  for  wool  cartage. '  Messrs. 
A.  Priestman  A:  Co.  have  brought  a  two-tonner.  and  other  users 
in  the  district  include  the  Lingfield  Dyeing  Co.,  Messrs.  Lister  and 
Co..  and  Shaw  &  Co.  tShipley),  Ltd. 

A  Leigh  Canteen. — We  have  received  a  copy  of  a  brochure 
issued  by  Callender's  Cable  and  Construction-  Co.  Ltd..  as 
a  souvenir  reprint  of  the  opening  of  a  canteen  at  the  Anchor  Cable 
Works,  Leigh,  in  November  last.  The  speeches  are  given  in  full, 
and  there  is  a  description  of  the  canteen.  Interesting  photographic 
groups  appear  of  the  directors  and  their  wives  and  the  officials 
present  at  the  ceremony,  also  one  of  the  staff  ;  another  shows  the 
canteen  itself. 

Book  Notices. — "  A  National  System  of  Economics.'' 
By  J.  Taylor  Peddie.  University  of  London  Press,  Ltd.  Price 
5s.  net. 

"The  Driving  of  Machine  Tools."  By  T.R.Shaw.  London: 
Scott.  Greenwood  &  Co.     Price  4s.  net. 

"  Electrical  Equipment."  By  H.  W.  Brown.  London  :  Hill 
Publishing  Co.  ^Price  12s.  (id.  net. 

"  Electric  Traction."  By  A.  T.  Dover.  London  :  Whittaket  ami 
Co.     Price  lHs.  net. 

Machinery  Prices  in  Germany. — It  is  announced  that  the 

]o  firms  working  together  in  the  matter  of  prices  have  just 
decided  to  raise  from  40  per  cent,  to  75  per  cent,  the  amount 
charged  as  extra  prices  on  machines  made  with  nietallicsubstitut. E 
(iron  and  steel  and  zinc..  &c.)  for  copper. 

Capital  Expansion  in  Italy. — The  Dinamo  Hydro- 
Electric  Works,  which  belongs  to  the  Brown-Boveri  group,  is 
increasing  its  share  capital  by  £200.000  to  £1.000.000.  for  the 
purpose  of  extending  the  works  on  the  southern  declivity  of  the 
Simplon,  and  acquiring  hydro-electric  works  on  the  Ariza.  A  real 
wave  of  activity  in  promotion  is  reported  to  be  proceeding, 
particularly  in  regard  to  the  electrical,  chemical,  engineering  and 
shipbuilding  industries. 

Liquidation. — Simplex  Insulators  (Bourkb's  Patent). 

Ltd. — This  company  is  winding  up  voluntarily,  with  Mr.  J.  W.  F. 
Grahame.  ">ii.  Moorgate  Street.  E.C..  as  liquidator. 

Catalogues    and    Lists. — The    date    under    the    Order 

relating  to  the  dispatch  of  catalogues,  price  lists,  and  trade  circu- 
lars has  heen  extended  to  April  21st  in  cases  where  their  production 
was  actually  begun  before  March  3rd. 

Siluminite  Insulator  Co.,  Ltd.,  lt>.  Dowgate  Hill.  Cannon 
Street,  London.  E.C. — Leaflet  giving  particulars  and  prices  of 
"  Siluminite,"  a  new  insulating  material. 

Messrs.  Siemens  Bros.  Dynamo  Works.  Ltd..  Caxton  House. 
London.  S.W. — 48-page  brochure,  containing  exhaustive  particulars 
of  their  own  rotary  converters  and  information  of  a  general  nature 
concerning  this  class  of  machinery.  Electrical  and  mechanical 
specifications  of  the  Siemens  converters  are  given,  and  the  largest 
section  in  the  book  deals  with  special  characteristics  of  rotary  con- 
verters. The  brochure  is  fully  illustrated  by  means  of  diagrams 
and  excellent  half-tone  pictures. 


LIGHTING  AND  POWER  NOTES. 


Aldershot. — The  proceeds  of  a  Id.  rate  are  to  be  set  aside 

in  the  ensuing  half  year  to  meet  the  estimated  deficiency  on  the 
electric  light  undertaking  for  the  year  ending  March  :<%t.  1917. 

Australia. — The    Railway  Department    has  commenced 

the  erection  of  a  new  electric  power  house  at  Newcastle  East 
X.S.W.  The  present  plant  supplies  power  and  light  to  the  Walsh 
Island  and  Honeysuckle  Point  workshops,  the  basin  cranes,  and 
wharf,  and  light  to  the  dyke  :  in  view  of  the  increasing  demand 
for  electricity  for  both  power  and  lighting  for  present  services,  am! 
the  further  supplies  which  will  be  necessary  when  the  grain  ele- 
vator and  additional  cranes.  ,Vc.  are  erected,  it  was  found  necessary 
to  increase  the  plant.  The  power  house  will  also  supply  energy 
for  tho  tramways  when  they  »r«  eleot>if>«d.     The  n«w   huildinif 
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will  at  first  supply  liuht  and, power  for  all  the  services  except  the 
tramways,  as  the  electrification  of  the  tramways  is  not  likely  to  be 
put  in  hand  for  some  \xme.— Sydney  Daily  Telegraph. 

The  Brunswick  (Vie.  i  Council  has  decided  to  borrow  66,OQ0  for 

the  extension  of  tl lectric  Lighting  and  power   system  in^the 

municipality. 

Bristol. — Price  Increase. — At  a  recenl  meeting  of  the 
Electrical  Committee  the  following  additional  advances  were 
made  ']■  per  cent. mi  lighting,  l">  per  cent,  on  power. ami  I2j  per 
cent,  on  the  combined  .rates,  making  a  total  advance  on  theba 
price  as  follows:  Lighting, 22j  per  cent.;  power,  to  per  cent.: 
combined  rates.  :;?  per  cent. 

Chester. — Proposed  Loan. — The  T.C,  lias  adopted  the 

recommendation  of  the  Electricity  Committee  to  apply  to  the 
L.G.B.  for  sanction  to  borrow,  as  a  matter  of  urgency,  the  snm  of 
£  11,500  for  cable  and  the  construction  of  a  sub-station. 

Chile. — Senores  Sougarret  Hnos.  y  Compania  lias  been 

granted  permission  to  install  an  electric  lighting  system,  by  means 
of  overhead  cables,  in  the  town  of  Ercilla. 

Don  Luis  E.  Silva  is  also  authorised  to  complete  the  installation 
of  electric  lighting  in  the  towns  of  Llolleo  and  San  Antonio. — 
litianl  of  Trade  Journal. 

Chippenham. — Price  Increase. — The  Electric   Supply 

Co.  has  informed  the  B.  of  G.  that  from  April  1st  next  the  price  for 
current  supplied  to  the  workhouse  will  be  advanced  by  Id.  per  unit. 

Clonakilty.  —  Price    Increase. — The    local    Electric 

Lighting  Co.  has  applied  to  the  Council  for  an  increase  in  the 
annua]  payment  made  to  the  company  for  the  public  lighting  of 
the  town,  owing  to  the  increased  cost  of  materials  and  labour. 
The  increase  asked  for  is  15  per  cent,  on  the  amount  now  paid. 
The  Council  is  at  present  paying  about  £109  per  annum. 

Eastcotts.— The   B.  of  T.  has  forwarded  to  thi  Bedford 

K.D.C.  sanction  for  the  supply  of  current  to  new  works  by  the 
Bedford  Corporation. 

Finchley. — A.  discussion  tuck  place  at  the  last  meeting 
of  the  U.D.C.  on  a  motion  that  no  payment  be  made  to  the  Elec- 
tricity Committee  in  respect  of  arc  lighting,  which  should  be  dis- 
continued. Eventually  an  alternative  motion  was  carried  to 
discontinue  arc  lighting  and  for  the  Electricity  Committee  to 
allow  the  Highways  Committee  Id.  per  unit  for  all  current  saved 
owing  to  the  alteration  of  the  lighting  arrangements. 

Glasgow.  —  Electricity    and    Town    Planning. — 

Councillor  Denny  has  given  notice  that  he  will  move,  at  the  T.C. 
meeting,  the  following  resolution  'That  the  Corporation,  being 
of  opinion  that,  for  domestic  purposes,  electricity  should  be  substi- 
■  tuted,  wherever  possible,  for  other  means  of  lighting,  heating  and 
cooking,  direct  the  attention  of  those  engaged  in  considering  'the 
housing  problem  '  to  this  resolution,  especially  the  architects  who 
have  been  appointed  to  town  plan  the   ci  trther,  ask  the 

Dean  of  Guild  and  his  Court  to  exercise  their  influence  and  powers 
to  secure,  in  new  buildings,  wiring  of  sufficient  strength  to  permit, 
in  addition  to  lighting,  the  installation  of  heating  and  cooking 
appliances." 

Hebden    Bridge. — Bulk   Supply. — The  heavy  demand 

upon  the  local  Council's  electrical  plant,  and  the  difficulties  of 
installing  additional  plant  at  present,  have  caused  the  Electricity 
Committee  to  take  a  supply  of  current  in  bulk  from  the  Halifax 
Corporation,  subject  to  a  satisfactory  agreement  being  reached,  to 
augment  the  local  supply.  The  Council  did  not  feel  justified  in 
putting  down  a  further  oil  engine  in  view  of  the  present  price 
of  oil. 

Uford. — The  Electricity  Committeehas  revised  the  tariffs 

for  electric  supply  as  from  the  readings  for  the  quarter  ending  June. 

Keighley. — In    seconding    the   Electricity   Committee's 

minutes,  at  the  T.C.  meeting,  last  week.Mr.  YVardle  congratulated  the 
Committee  on  its  enterprise  since  last  month  in  stopping  the  waste 
of  coal  which  had  formerly  gone  on  at  the  electricity  works.  It  was 
now  impossible  for  the  coal  to  drop  down  into  the  cinders.  Mr. 
Sellars.  on  behalf  of  the  Committee,  appreciated  Mr.  Wardle's 
remarks,  but  added.  "  I  should  like  to  say  we  did  look  into  the 
matter,  but  we  have  not  made  any  alterations  for  six  months." 

The  T.C.  has  accepted  a  recommendation  by  the  War  Bonus 
Committee  for  the  payment  of  a  war  bonus  of  5s.  per  week,  and 
(id.  per  week  for  each  dependent  child  under  13,  to  all  employes  of 
the  Council  over  21  years  of  age,  commencing  April  1st,  and  con- 
tinuing to  three  months  after  the  declaration  of  peace,  provided 
the  bonus  shall  include  and  be  in  substitution  for  any  bonus 
already  granted  by  the  Council.  The  bonus,  however,  is  uot  to  be 
paid  to  any  official  in  receipt  of  a  sala ry  exceeding  c 21 II I  per  annum  : 
any  clerk  or  official  or  female  employe'  who  has  been  appointed 
■  since  April  1st.  1916;  any  clerk  or  official  or  workman  who  has 
received  an  advance  of  salary  or  wages  in  lieu  of  war  bonus,  except 
to  the  extent  by  which  the  bonus  now  granted  exceeds  the  amount 
of  such  advance.  The  Council  has  been  paying  roughly  just  over 
£2,000  a  year  in  bonus  and  allowances,  and  the  new  scale  will 
practically  double  that  amount. 

Lancaster. — Price  Increase. — On  Thursday  last  week, 

the  T.C.  approved  the  Electricity  Committee's  decision  to  increase 
the  charses  for  lighting  and  power  by  22  per  cent,  and  for  tramways 
and  'buses  by  12$  per  cent. 

London. — L.C.C. — The  Finance  Committee  recommends 
the  sanction  of  the  Council  to  the  borrowing  of  £1000  for  elec- 
tricity purposes  for  the  Battersea  B.C. 


St.  Maryleboxe. — The  Electricity  Committee  reports  that 
certain  economisers  require  renewing,  at  a  cost  of  £2,000,  and 
recommends  that  the  work  should  be  put  in  hand  as  soon  as 
possible. 

Londonderry.— Loan  Enquiry.— A  L.6.B.  inquiry  will 

be  held  on  April  13th  into  the  application  of  the  Corporation  fur 
sanction  to  ;i  loan  of  £35,500  for  the  electricity  undertaking. 

Mexborough. — Proposed  Loan.— Mr.  J.  B.  Felthatn, 
electrical  engineer  to  the  Drban  Council,  lias  reported  on  the 
proposed  extensions  of  the  plant.  The  Committee  has  instructed 
him  to  proceed  with  specifications.  Sanction  is  to  be  asked  to  a 
loan  of  69,500.  The  recent  electrification  of  a  local  factory  is 
largely  responsible  for  the  pressure,  and  the  consumption  there 
is  rapidly  increasing,  while  the  demand  for  power  current  generally, 
apart  from  this  mill,  is  greatly  increasing.  The  Electricity  Com- 
mittee did  not  accept  a  suggestion  by  the  Yorkshire  Electric  Power 
Co.  of  a  bulk  supply. 

Spenborough. — Price     Increase. — The     Council    has 

decided  to  advance  charges  all  round  as  from  May  1st.  For 
ordinary  power  consumption  the  price  will  be  2Jd.  per  unit,  with 
the  discount  remaining  as  at  present.  For  lighting  the  charge  is 
increased  to  5id.  per  unit,  and  the  discount  reduced  to  2$  per  cent. 


TRAMWAY  and  RAILWAY  NOTES. 

Australia. — Train  Lighting. — The  question  of  lighting 

the  country  trams  by  means  of  electricity  has  been  under  consider- 
ation by  the  Victorian  Railway  Commissioners  for  some  time.     At 
present"  on  some  lines  kerosene  is  used,  and  it  is  on  these  that  steps 
are  being  taken  to   use  electricity,  as  the  use  of  Pintsch  gas  neces- 
sitates  the. transport   of  the  gas  cylinders  for  recharging.     A  set 
of  Viokers'  train-lighting  equipment  has  teen  obtained,  and  is  to 
be  given  a  trial  in  the  local  service  between  Heidelberg  and  Hurst- 
rhere   the   ears   are   equipped    for    kerosene    lighting.— 
te  Age. 
Blackpool.— Electric     Vehicle.  —  The     Corporation 

Finance  Committee  has  decided  to  purchase  an  electric  motor 
chassis  for  the  removal  of  fish  offal  and  household  refuse,  at  a  cost 
of  6750.  It  is  stated  that  the  use  of  the vehicle  will  effect  asaving 
to  the  Cleansing  Committee  of  about  Is.  r.ld.  per  ton.  as  compared 
with  the  cost  of  removal  by  horse-drawn  vehicles.  The  Corporation 
already  has  electric  road-sweepers,  collection  carts,  and  watering 
vans. 

Bradford.— Years  Traffic— The  aggregate  receipts  of 
the  Corporation  tramway  department  for  the  357  days  of  the 
current  tramway  year  are  reported  to  have  been  £341.772.  an 
increase  of  612,006  over  the  receipts  for  the  corresponding  period 
of  last  year,  which  comprised  359  days. 

Coventry.  —  Tramway     Expenditure. — At    the    last 

meeting  of  the  City  Council.  Aid.  Drinkwater  said  the  Tramways 
Committee  had  submitted  estimates  for  an  expenditure  of  £350,000 
on  the  tramways. 

Keighley.— Kailless  Traction.— At  the  T.C.  meeting. 

last  week,  a  member  pointing  to  a  decrease  in  tailless  traction 
receipts  of  636  for  last  month,  suggested  that,  in  view  of  this 
and  the  dearness  of  railway  fares  and  the  bad  train  service,  the 
fares  should  be  increased  25  per  cent.,  which,  he  held,  would  con- 
vert the^£36  decrease  into  a  £25  increase,  and  with  the  increased 
revenue  the  service  could  be  enlarged.  It  was  explained,  in  reply. 
that  the  <  ommittee  had  no  power  to  increase  the  fares,  and  if  they 
were  not  already  at  the  maximum  they  were  not  far  off.  In  reply 
to  further  questions,  Mr.  Albert  Smith,  on  behalf  of  the  Tramways 
Committee,  said  the  great  obstacle  to  the  proposed  through  trarn- 
way  route  between  Keighley  and  Bradford,  via  Bingley,  was  stock 
Bridge,  which  must  be  widened  before  a  tramway  extension  there 
could  be  thought  of. 

Leeds. — Year's  Traffic. — The  tramway  returns  show 
that  the  receipts  up  to  date,  for  52  weeks,  have  been  £197,377,  an 
increase  ot  £38,898  on  the  figures  of  the  same  period  of  the  pre- 
vious year.     The  total'  of  .passengers  carried  has  been  2,129,000. 

Manchester. — The   City   Council,    hist    week,   approved 

increases  of  salaries  to  officials  in  the  tramways  department,  total- 
ling 6158  :  a  proposal  that  salaries  should  not  be  increased  until  the 
end  of  the  war  was  defeated. 

Mexborough. — The  Mexborough  and  Swinton  Tramways 
Co.  has  announced  that  cheap  fares  will  operate  only  before 
7  o'clock  in  the  morning  and  between  5  and  6  o'clock  in  the 
evening,  except  Saturdays,  when  the  return  times  will  be  between 
noon  and  1  o'clock.  Miners  are  the  people  mostly  affected ;  men 
who  travel  less  than  a  mile  will  have  b'd.  per  week  more  to  pay. 

Preston. — At  the  Council  meeting,  on  Thursday  last 
week,  regarding  criticisms  that  it  would  have  been  better  if  the 
Committee  had" dealt  with  the  demand  for  increased  wages  locally. 
Aid.  Ormrod  said  the  one  or  two  towns  who  originally  backed  out 
had  found  that  it  had  not  been  to  their  advantage.  Preston  had 
decided  to  act  in  conjunction  with  other  tramway  authorities,  as  it 
was  obviously  to  the  advantage  of  the  town  and  the  men  them- 
selves that  there  should  be  uniformity  in  -n  ages  and  conditions  of 
labour. 
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U.S.A. — A  subway  is  proposed  for  St.  Louis,  Mo.,  and 
the  city  is  to  be  asked  to  consent  to  its  construction.  The  cost  is 
estimated  at  $8,000,000,  and  it  is  proposed  that  the  United  Railways 
shall  operate  it,  and  repay  the  city  for  the  improvement  from  all 
earnings  over  6  per  cent.  An  elevated  railway  is  said  to  be  impos- 
sible in  St.  Louis,  but  the  subway  would  do  much  to  meet*  the 
city's  requirements. —  /.7(WWr  Tract  inn. 

Further  reports  on  the  extension  of  electric  traction  by  the  Great 
Northern  Railway,  which  is  proposing  to  equip  a  150,000-H.P. 
hydro-electric  plant  on  the  Chelon  River,  show  that  the  company 
is  scheming'  to  electrify  its  coast  lines  between  Vancouver,  B.C., 
and  Portland,  Ore.,  a  distance  of  over  500  miles. 


TELEGRAPH  and  TELEPHONE  NOTES. 


A    Lofty    Tower. — According     to    the    Journal    TUe- 

yrapliiquc.  quoting  from  Ammles  des  Pastes.  ,<■<■„  an  American 
comnany  proposes  to  erect  at  Longslang  the  highest  tower  in  the 
world — 307  metres  in  height,  or  7  metres  higher  than  the  Eiffel 
Tower.  This  tower  will  be  used  for  wireless  communication  with 
a  station  at  Buenos  Ayres,  for  which  the  Government  of  Argentina 
has  already  granted  a  concession.  A  powerful  installation  on  the 
improved  Poulsen  system  will  be  laid  down,  and  the  work  should 
be  completed  within  a  year. 

Glasgow.  —  The  Post  Office  authorities  have  made 
arrangements  which  will  have  the  effect  of  considerably  accele- 
rating the  telephone  service  between  the  Glasgow  and  a  few  neigh- 
bouring telephone  areas  on  the  one  hand,  and  the  Edinburgh 
telephone  area  on  the  other.  The  new  service  was  to  be  inaugurated 
on  April  2nd.  Subscribers'  calls  will  be  dealt  with  exactly  as  in 
the  case  of  local  calls. 

Long- Distance   Wireless. — A  new  wireless   station  has 

been  established  at  San  Diego,  a  port  in  the  extreme  south  of 
California.  The  apparatus  is  so  powerful  that  the  station  will  bo 
able  to  exchange  messages  with  Melbourne. — Melbourne  Aye. 


The  tender  of  Messrs.  E.  Foster  &  Co.  has  been  accepted    for 
10,400  tons  of  coal  at  the  following  prices  : — 
5,400  tons  Ihstock  medium  peas,  20s.  4d.  per  ton. 
1,500  tons  Ihstock  D.8.  nuts,  22s.  4d.  per  ton. 
2,000  tons  West  Cannock  2-iii.  nntty  slack,  21s.  4d.  per  ton. 
1,500  tons  Ibstock  nutty  slack,  18s.  8d.  per  ton  ;  or,  failing  this,  Ibstock 
D.S.  nuts,  22s.  4d.  per  ton. 

London. — L.C.C. — The  Highways  Committer  recommends 
that  it  be  authorised  during  the  Easter  recess  to  open  any  tenders 
that  may  be  received  for  transformers,  Arc,  for  the  Greenwich 
generating  station. 

Walthamstow.     C.D.C.    Lidding  Department.    Annual 

supplies  : — 

Dussek  Bitumen  Co. — Jointing  material. 

Chamberlain  &  Hookham,  Ltd.— Meters. 

Electrical  Manufacturing  ^  Supplies. — Lamps. 

Vacuum  Oil  Co.,  Ltd. — Oils. 
Tramways  Department  : — ■ 

W.  Wood  &  Co.— Trolley  heads. 

Anti-Attrition  Metal  Co.— Trolley  wheels. 
For  the  erection  of  a  chimney  shaft  at  the  electricity  works  the 
tender  of  Messrs.  Custodis,  Ltd.,  at  £1,143,  is  recommended. 


FORTHCOMING     EVENTS. 


Association    of     Mining     Electrical    Engineers    (West    of    Scotland 

Branch).— Saturday,  April  7th.     At  4.30  p.m.      At  the    Royal  Technical 
College,  Glasgow.    Annual  meeting. 
Institution  of  Electrical  Engineers.— Thursday,  April  12th.    At  8  p.m.    At 
the  Institution  of  Civil  Engineers,  Gt.  George  St.,  S.W.     Discussion  on 
"  Wayleaves,"  with  introductory  paper  by  Mr.  C.  Vernier. 

Salford  Technical  and  Engineering  Association.— Saturday,  April  14th. 
At  7  p.m.  At  the  Royal  Technical  Institute,  Peel  Park.  Paper  on  "The 
Hydraulic  Press,"  by  Mr.  J.  Bacon, 


NOTES. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Aberdare.  —  U.D.C.  Electricity  Department.  Battery 
of  accumulators,  complete.     See  "Official  Notices"  March  16th. 

Australia.— Melbourne.— May  23rd.  Victorian  Hail- 
ways  Department.  Twelve  months'  supply  of  incandescent  electric 
lamps  as  ordered. 

Aylesbury.  —  Electricity  Department.  200-KW.  direct- 
coupled  internal-combustion  engine  and  generator,  fuel  plant  and 
accessories.     See  "  Official  Notices  "  March  30th. 

Hull.  —  April  12th.  Electricity  Committee.  Codling 
towers.     See  ."  Official  Notices  "  March  23rxF. 

London.— St.  Paxcr as.— April  12th.  B.C.  Arc  lamp 
carbons.     See  "Official  Notices"  March  9th. 

Salford. — April  9th.  Mild-steel  trays  for  coal  elevator, 
for  Electricity  Department.  Borough  Electrical  Engineer,  Frederick 
Road. 

Warrington. —  April   11th.     Electricity   and   Tramways 

Committee.    One  3,000-KW.  turbo-alternator  and  surface  condensing 
plant.     See  "  Official  Notices"  March  16th. 

April  11th.  Electricity  and  Tramways  Committee.  Motors  and 
transformers.     See  "  Official  Notices  "  March  23rd. 


CLOSED. 

Australia. — Water  and  Sewerage  Board.     The  following 

tenders  were  received  for  two  steam  turbines  and  condensers  for 

Hyde  Pymble  pumping  plant  : — 

British  Westinghouse  E.  &  M.  Co.,  Ltd. £12,569 

Fraser  &  Chalmers,  Ltd.  . .         . .     13,356 

Willans  &  Robinson,  Ltd 13,505 

Price,  Martyn  &  Co 13,952 

Australian  G.E.  Co 14,700 

William  Adams  &  Co 16,144 

,,  (alternative) 14,729 

A.  Harvey  &  Phillips       17,420 

The-engineer-in-chief  has  reduced  these  tenders  to  a  common  basis, 

f.o.b.  England,  and  recommends  the  tender  of  Messrs.  Fraser  and 

Chalmers  as  the  most  favourable. — Sydney  Su/m. 

Uford. — U.D.C.     Annual  supplies  : — 

Incandescent  lamps.— Cryseloo,  Ltd.,  and  Electrical  Manufacturing  and 
Supplies,  at  present  prices  ;  London  &  Rugby  Engineering  Co.,  Ltd.,  at 
prices  quoted. 

Joint  boxes  and  fuse  boxes.— W.  Lucy  &  Co.,  Ltd.,  on  sliding  scale,  in 
accordance  with  prices  of  copper,  iron,  and  porcelain  at  time  of  order. 


Welfare    Study. — We   have   received   from   the    Special 

Intelligence  Branch  of  the  Ministry  of  Munitions  of  War  a  copy 
of  a  brochure  on  "  Welfare  Study,"  written  by  Mr.  Cecil  Walton, 
manager  of  one  of  our  large  National  Projectile  Factories,  from 
first-hand  knowledge  In  a  prefatory  note  "  V.I1.S."  explains  how 
the  secret  of  promoting  union  between  all  classes,  which  he  had 
sought  before  the  war  without  avail,  was  revealed  to  him  on  active 
service -at  the  Front— it  was  simply  the  fact  that  "the  British 
officer  has  thoroughly  inculcated  into  him  that  /lis  first  duty  is  the 
rare  and  welfare  of-  his  men."  This  is  the  lesson  which  we  must 
learn  to  apply  in  our  industrial  life.  The  author,  by  way  of  intro- 
duction, declares  that  welfare  work  has  come  to  stay;  "apart 
from  all  question  of  general  or  individual  comfort,  if  pays"  ;  more- 
over, it  will  be  found  a  most  fascinating  study.  He  proceeds  to 
explain  what  it  is  ;  that  it  is  not  confined  to  women  only,  it  does 
not  merely  mean  "canteens,  and  chairs,  and  pianos"  ;  it  is  the 
study  of  mankind,  the  introduction  of  the  humanising  element 
into  manufacture.  This  is  the  keynote  of  the  work,  and  we  may 
point  out  that  it  is  also  the  characteristic  feature  by  which 
British  civilisation,  as  evidenced  in  the  war,  is  distinguished  from 
the  brutal  "  Kultur "  of  our  chief  enemies,  the  Prussians. 

Welfare  is  essentially  the  business  of  the  general  manager,  whose 
principal  function  is  to  choose  correctly  suitable  subordinates  and 
to  provide  an  efficient  organisation,  pervading  the  whole  faotory, 
so  that  the  head  can  keep  in  touch  continuously  with  the  trend  of 
feeling  amongst  the  staff  and  workpeople  of  every  rank.  An 
atmosphere  of  mutual  assistance  must  be  created,  and  antagonism 
dispelled.  The  study  of  fatigue  is  the  next  step  ;  the  appointment 
of  a  wholly  competent  and  sympathetic  female  welfare  superintendent 
is  essential  ;  an  ambulance  room  must  be  provided  ;  the  question 
of  clothing  must  be  studied,  and  suitable  over-all  garments  /irorided  : 
a  comfortable,  clean,  and  roomy  canteen  must  be  organised  ;  and 
adequate  facilities  for  recreation  must  be  arranged  for.  In  the 
briefest  compass,  but  with  convincing  earnestness  and  sincerity, 
the  author  thus  puts  his  successful  experience  at  the  service  of 
employers,  who  can  obtain  further  information  on  application  to 
the  "  Welfare"  Section  of  the  Ministry  of  Munitions  (6,  Whitehall  • 
Gardens.  S.W.),  and  we  strongly  urge  them  to  delay  nut  a  moment 
in  emulating  Mr.  Walton's  admirable  example. 

I.M.E.A.  Annual  Meeting,  1917.— The  official  pro- 
gramme of  the  22nd  annual  meeting  of  the  Incorporated  Municipal 
Electrical  Association,  just  issued, shows  that  this  year's  meeting  will 
ba  held  at  the  Institution  of  Civil  Engineers,  Great  George  St  reel. 
Westminster,  on  June  21st  and  22nd.  On  the  former  day,  the 
presidential  address  of  Mr.  F.  M.  Long  (Norwich)  and  a  paper  on 
"  Individual  Interests  in  Municipal  Enterprise,"  by  Mr.  J.  H. 
Bowden  (Poplar"),  will  occupy  the  morning,  while  in  the  afternoon 
Mr.  J.  A.  Robertson  (Salford)  will  read  a  paper  on  "  Fuel 
Economy.'  The  second  day  is  given  up  to  the  annual  general 
(business)  meeting,  to  receive  the  annual  report,  elect  officers,  Lc. 

A  special  meeting  is  to  be  held  to  consider  the  revision  of  the 
articles  of  association  relating  to  the  constitution  and  election  of 
the  Council.  The  programme  is  snbjeot  to  revision  if  found 
necessary  ;  all  communications  to  the  Secretary,  I.M.E.A,,  2S,  Bed- 
ford Square,  London,  W.C. 
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Electric  Vehicles  in  Germany. — Owing  to  the  scarcity 

of  petrol  in  the  country,  a  writer  in  an  American  motor  paper,  who 
has  recently  returned  from  a  visit  to  Germany,  reports  that  there 
has  lately  been  a  great  increase  in  the  number  of  electric  motor 
vehicles  of  the  industrial  type.  The  same  writer  states  that. 
owing  to  the  demand  for  lead  for  munition  purposes,  lead  batteries 
have,  in  a  large  number  of  cases,  been  supplanted  by  a  new  type  of 
accumulator.  Describing-  it  in  non-technical  language,  he'states 
that  "this  novel  battery  is  of  the  gas  type,  in  which  water,  with  a 
slig-ht  acid  percentage,  is  decomposed  by  the  current  on  entering-,  is 
stored  in  cathode  and  anode  spaces  in.  the  form  of  oxygen  and 
hydrog-en.  being  compressed  therein  by  suitably-designed  rrichanism. 
and.  when  the  battery  is  drawn  upon,  the  gases  issue  from  their 
chambers  through  reduction  valves  in  proper  proportions  and  again 
combine  to  water,  freeing  the  amount  of  current  absorbed  in  the 
decomposition  of  the  liquid.  The  poles  of  this  battery  are  faced 
with  '  Platinmohr.'  black  amorphous  powder  of  platinum,  which  is 
at  once  a  good  conductor  of  electricity  and  a  good  catalysing 
agent,  being  used  to  a  great  extent  in  the  making  of  sulphuric 
acid." 

Our  Mineral  Resources. — A  new  branch  of  the  Ministry 
of  Munitions  has  been  established  to  deal  with  the  examination 
and  development  of  such  mineral  properties  (other  than  coal  or 
iron  ore)  in  the  United  Kingdom  as  are  considered  likely  to  be  of 
special  value  for  the  purposes  of  the  war.  The  Minister  of 
Munitions  has  appointed  the  following  gentlemen  to  act  as  an 
Advisory  Committee  on  the  development  of  mineral  resources  :  — Sir 
Lionel  Phillips.  Bt.  (chairman).  Mr.  F.  J.  Allan.  Mr.  C.  W.  Fielding. 
Mr.  R.  J.  Frecheville.  Prof.  F.  W.  Harbord,  Mr.  F.  Merricks.  Sir 
Harry  Ross  Skinner.  Dr.  A.  Strahan  (representing  the  Geological 
Survey),  and  Mr.  Edgar  Taylor,  together  with  a  representative  to 
be  nominated  by  the  Board  of  Trade. 

Prisoners  of  War  Fund  :  Football  Match.— An  inte- 
resting event  in  connection  with  the  effort  being  made  by  the 
Cardiff  Evening  Express  to  raise  funds  to  send  food  to  starving 
prisoners  of  war  took  place  at  Cardiff  on  Saturday.  March  31st. 
when  members  of  the  electrical  industry  in  Cardiff  and  Bristol  did 
their  "bit"  to  further  this  worthy  object.  A  Local  Committee 
under  the  presidency  of  Mr.  W.  A.  Chamen  (South  Wales  Power 
Distribution  Co.).  and  comprising  representatives  from  every 
branch  of  the  profession  and  industry,  issued  a  challenge  to  similar 
representatives  of  Bristol  to  play  an  Association  football  match  at 
Cardiff.  The  challenge  was  enthusiastically  taken  up  at  Bristol. 
and  a  strong  side  was  taken  over  to  Xiiiian  Park,  under  the 
captaincy  of  Mr.  W.  Wedlock  (the  Bristol  City  captain  and  English 
International).  The  "Bristol  City  Electricals  "  ran  out  winners 
by  five  goals  to  love,  and  2,000  spectators  witnessed  the  match. 
Sir  John  Courtis,  J. P.  (chairman  of  the  Cardiff  Tramways  and 
Electrical  Committee)  kicked  off,  and  Sergt.  Chalmers.  D.C.M.,  per- 
formed a  similar  function  at  the  commencement  of  the  second 
half.  After  the  match  a  dinner  and  smoking  concert  was  held  at 
the  Queen's  Hotel,  at  which  the  president  and  treasurer  of  the 
Cardiff  Committee  (Mr.  W.  A.  Chamen)  gave  some  interesting 
details  of  the  residts  of  the  effort  up  to  date.  He  announced  that 
£170  had  been  cleared  so  far.  and  he  had  every  reason  to  believe 
that  a  sum  well  exceeding  £200  would  be  handed  over. 

Legal. — Harry    Longbottom,    electrician,   of  Risca.    was 

summoned,  under  the  Factories  Act,  at  Blackwood,  for  failing  to 
take  adequate  precautions  in  "  earthing  "  an  electric  cable  at  the 
North  Risca  Colliery.  Mr.  Horace  Lyne  said  a  man  named  Phillips, 
working  a  mortar  mill,  received  an  electric  shock  when  trying  to 
start  the  motor,  which  caused  his  death.  The  wires  were  not 
properly  "earthed."  Mr.  A.  Prosser  said  defendant  was  much 
pressed  by  work,  and  it  was  a  complete  oversight  that  the  wires 
were  not  protected.  Defendant  was  ordered  to  pay£o  5s.  costs, 
there  being  no  conviction.  -  South  Wale*  Daily  Netos. 

Dundalk  Urban  District  Council  t.  Thk  Attorney- 
General.— Before  Mr.  Justice  Barton,  at  Dublin,  this  matter  was 
referred  to  last  week.  It  was  a  proceeding  brought  against  the 
Attorney-General,  as  representing  the  Crown,  for  a  declaration  that, 
under  the  Public  Health  Act  and  the  Electric  Lighting  Acts,  the 
Local  Government  Board  were  entitled,  if  they  thought  fit.  to 
grant  a  loan  to  provide  working  capital,  or  working  balance,  to 
enable  the  electric  lighting  undertaking  in  Dundalk  to  be  carried 
on.  wages  to  be  paid,  and  other  expenses  to  be  met,  until  the 
revenue  could  be  collected.  The  Dundalk  Urban  District  Council 
established  an  electric  lighting  scheme  under  a  provisional  order 
dated  1897.  made  in  pursuance  of  the  Electric  Lighting  Acts,  and 
for  that  purpose  borrowed  a  sum  of  £46,000.  with  the  sanction  of 
the  Local  Government  Board.  In  191-t  the  Council  entered  into  a 
contract  with  the  Great  Northern  Railway  Co.  to  simply  electricity 
to  them  for  power  and  lighting  at  their  works  at  Dundalk.  at  a 
minimum  price  ot  61,800  a  year.  In  order  to  enable  them  to  carry 
out  this  contract,  which  was  to  commence  a  year  after  it 
was  entered  into,  the  Council  would  have  to  erect  two  Diesel 
engines,  so  as  to  ensure  a  continuous  supply  of  current  to  the 
company.  Owing  to  the  war,  it  was  found  impossible  to 
obtain  both  the  engines,  with  the  result  that,  instead  of  com- 
mencing their  contract  with  the  railway  company  in  Sep- 
tember. 1915,  they  were  not  able  to  commence  until  September. 
1916.  The  Council,  accordingly,  lost  the  benefit  of  the  large  pay- 
ment from  the  railway  company.  In  the  meantime,  as  the  contract 
been  had  entered  into,  and  a  loan  had  been  obtained,  the  Council 
had  to  pay  in  November.  1916.  to  the  lenders  about  £1.800  as 
•  instalment  of  the  loan  and  interest.  Owing  to  this  state  of  affairs 
the  estimated  revenue  was  depleted,  and  the  Council  applied  to  the 
Local  Government  Board  for  ?»Ection  to  »  loan  of  (62,000,  one  of 


the  grounds  being  that  they  were  entitled  to  borrow  such  sum  as 
would  provide  them  with  working  capital,  or  working  balance  in 
each  year  in  order  to  keep  them  going  until  such  time  as  the 
revenue  would  be  collected.  The  Local  Government  Board 
replied  that  they  had  been  advised  that  under  the  Electric- 
Lighting  Acts  they  had  no  power  to  sanction  such  a  loan.  The 
question  now  before  the  Court  was  whether  they  had  such  power. 
For  the  Attorney-General  it  was  argued  that  it  was  only  for  per- 
manent works,  and  not  for  working  capital,  that  a  loan  could  be 
granted. 

During  the  argument  Mr.  Dickie  stated  that  the  case  stated  did 
not  set  out  the  specific  point  which  he  required  to  have  decided — 
namely,  whether  the  Local  Government  Board  had  power  to 
sanction  a  borrowing  within  the  first  six  months  after  the  under- 
taking had  commenced.  In  these  circumstances  he  applied  for  an 
adjournment  until  next  sittiugs.  when  he  would  deliver  pleadings 
in  an  action  in  the  ordinary  way. 

The  adjournment  was  granted. — I'm- man's  Journal. 

Volunteer  Notes. — First  London  Engine kr  Volun- 
teers.—Headquarters  :  Balderton  Street,  Oxford  Street,  W. 

Orders  for  the  Week,  by  Lieut.-Colonel  Claj-,  V.D..  Commanding  :— 

Monday,  April  <3th.— Headquarters  Closed.  Last  Day  of  Easter  Training  at 
Esher.     Parade  Vt  aterloo,  opposite  No.  5  Platform,  9  a.m. 

ITrdnaday,  April  11th.—  Instructional  Class,  6  IS.  Platoon  Drill,  Platoon 
No.  2 

Thursday,  April  12fh. — Platoon  Drill,  Platoons,  Nos.  5  and  6.  SignallinK 
Class.    Ambulance  Class. 

Friday,  April  13th.— Technical  for  Platoon  No.  10,  Regency  Street.  Platoon 
Drill,  Platoon  No.  9.    Recruits'  Drill,  6.30. 

Saturday,  April  Uth.S.C.O.'s  Class,  2.30,  under  Captain  Bentley  and  thu 
Instructor  of  Musketry.     Subjects:  Extended  Order  Drill  and  Musketry. 

Sunday,  April  lot*.— Orders  will  be  posted  at  Headquarters. 

(By  order),  MacLeod  Yearsley,  Captain  and  Adjutant. 

The  Metric  System. — At  the  Conference  of  the  Associa- 
tion of  Chambers  of  Commerce,  last  week,  it  was  resolved,  by  a 
large  majority,  that  the  Executive  Council  should  be  requested  to 
arrange  for  the  introduction  of  a  Bill  into  Parliament  to  substi- 
tute the  metric  system  for  the  piesent  system  of  weights  and 
measures,  and  to  urge  the  Government  to  pass  the  measure  during 
the  present  session. 

In  the  final  report  of  the  Dominions  Royal  Commission,  to 
which  we  shall  refer  more  fully  in  our  next  issue,  the  Commission 
states  that  many  of  the  Dominions  have  passed  resolutions  in 
Parliament,  or  even  permissive  legislation,  in  favour  of  the  decimal 
and  metric  systems,  and  there  is  clearly  in  the  Dominions  a  con- 
siderable body  of  opinion  in  favour  of  the  change.  The  Commission 
is  of  opinion  that  the  termination  of  the  war  will  bring  "  an 
unequalled  opportunity  for  securing  this  much-needed  reform." 
and  recommends  the  Governments  of  the  United  Kingdom  and  the 
Oversea  Dominions  to  co-operate  in  establishing  throughout  the 
Empire  a  uniform  coinage  based  on  the  decimal  system,  and 
uniform  weights  and  measures  based  on  the  metric  system. 

Institution  and  Lecture  Notes.— Institution  of  Elec- 
trical Engineers. — The  following  have  been  nominated  by  the 
Council  for  the  vacancies  which  will  occur  in  the  offices  of 
president,  vice-presidents,  honorary  treasurer,  and  ordinary  mem- 
bers of  Council  on  September  30th,  1917  : — 

President :  Mr.  C.  H.  Wordingham. 

Vice-Presidents :  Dr.  A.  Russell*  and  Mr.  W.  B.  Woodhouse. 

Honorary  Treasurer :  Mr.  J.  E.  Kingsbury.* 

Ordinary    Members   of   Council   (six   vacancies):    Messrs.  L.  B. 
Atkinson.  W.  A.  Chamen.*   J.   S.  Highfield.  Lieut.-Colonel  A.  E. 
Le  Rossignol,  C.B..  Sir  W.  Slingo,*  Lieut.-Colonel  H.  C.  Sparks, 
D.S.O.,  M.C.,  Messrs.  A.  P.  Trotter,  and  B.  Welbourn.* 
*  At  present  in  office. 

Appointment    Vacant.  —  Switchboard     attendant,     for 

Lancaster  (32s.  6d.).     See  advertisement  pages  to-day. 

Electrical  Trades  Benevolent  Institution. — The  annual 

general  meeting  will  be  held  at  the  Institution  of  Civil  Engineers. 
Great  George  Street,  Westminster.  S.W..  on  Monday.  April  16th.  at 
2.30  p.m.,  Mr.  A.  A.  Campbell  Swinton  presiding. 


OUR     PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  wliether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  arid  industry, 
also  electric  tramway  and  railway  officials,  to  beep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.— Tynemouth  T.C. 
has  resolved  to  advance  the  salary  of  Mr.  Charles  Turnbull, 
electrical  engineer,  from  £325  to  £400  per  annum. 

The  Tramways  Committee  of  the  Walthamstow  U.D.C. 
have  decided  that  the  salary  of  Mr.  W.  Murray,  the  tram- 
ways manager,  be  increased  by  £-2b,  with  a  further  increase 
of  the  same  amount  at  the  end  of  13  months. 

The  Lighting  Committee  of  Islington  B.C.  have  conveyed 
to  Mr.  A.  P.  MacAlister.  deputy  electrical  engineer,  their 
appreciation  of  the  services  rendered  by  him,  more  particu- 
larly during  the  past  vear,  inasmuch  'as  he  has  bees  fre- 
quently required  to  undertake  full  rcsponiibility  tot  th«  con- 
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duct  of  the  electricity  undertaking,  owing  to  the  absence 
through  illness  of  Mr.  Gay,  the  chief  electrical  engineer.  The 
Committee  state  that  Mr.  MacAlister  has  proved  himself  to 
be  a  most  capable  engineer,  and  has  dealt  with  intricate 
matters  affecting  the  management  of  the  undertaking  with 
conspicuous  ability. 

The  I»aiueii  Corporation  proposes  to  pay  a  war  bonus  of 
£25  per  year  to  the  tramways  manager,   Mr.   HoSKBN. 

Mr.  T.  E.  Boothry,  charge  engineer  to  the  Soutfawark 
undertaking,  having  resigned  his  appointment  owing  to  ill- 
health.  Mr.  B.  If.  Snook,  of  Southampton,  has  been  appointed 
ti  till  the  position  temporarily. 

Mr.  'inns.  HOLES,  the  city  electrical  engineer.  Bradford,  is 
recommended  for  an  increase  of  £100,  making  his  salary  £900 
per  annum;  Mr.  .1.  H.  Shaw,  the  deputy  engineer,  is  recom- 
mended lor  an  advance  of  £100,  making  a  total  of  £451);  Mr. 
.1.  FalsBURN,  electrical  winks  superintendent,  advance  £50, 
making  £350;  and  Mr.  ('.  F.  Allsopp,  electrical  department 
commercial  assistant,  advance  £50  (£20  war  bonus  cancelled), 
making  £300. 

General.— Congratulations  to  Mr.  and  Mrs.  W.  LLEWELLYN 
PREECE  on   the  occasion  of  their  silver  wedding. 

Mr.  W.  G.  T.  Goodman,  general  manager  of  the  Adelaide 
Municipal  Tramways  Trustj  who  intends  to  visit  Great 
Britain,  Canada,  and  the  United  States,  has  been  appointed 
an  honorary  commissioner  by  the  Deputy  Governor  (Hon. 
(i.  .1.  R.  Murray)  to  inquire  into  and  report  upon  the  fol- 
lowing questions  : — Electrification  of  railways,  mechanical 
handling  of  coal,  electric  power  in  its  relation  to  the  develop- 
ment of  industries,  equipment  and  management  of  engi- 
ne.-ring  workshops,  and  the  briquetting  of  lignite  coal. — 
Commonwealth  Engineer. 

Mr.  W.  C.  ChAPPELL,  the  new  assistant  engineer  in  the 
Slate  hydro-electric  department,  Tasmania,  has  taken  up  his 
duties  at  Hobart. 

Mr.  Herbert  Willett,  who  has  been  in  the  service  of  the 
Edison  Swan  Co.  lor  the  past  25  years,  has  joined  the  Colours. 

At  Preston  Police  Court,  the  Mayor  presented  Mr.  White- 
head, an  employe  of  Messrs.  Dick,  Kerr  A  Co.,  with  the 
honorary  testimonial  and  vellum  certificate  of  the  Royal 
Humane   Society    for  gallantry   in  saving   life. 

'the  following  appointments  to  the  permanent  Royal  Aus- 
tialian  Naval  Radio  Service  were  announced  in  January:  — 
To  he  Radio  Commander:  Engineer  Lieutenant  Frank 
Gillespie  Creswell,  R.A.N.  To  he  Radio  Lieutenants: 
\iiimi:  Frederick  Newman.  George  James  Weston. 

'the  Highways  Committee  of  the  L.C.C  recommends  that 
Mr.  <;.  II.  Hume  he  appointed  chairman  of  the  Committee, 
and  Mr.  A.    II.  Scott  vice-chairman. 

Captain  A.  R.  Owen,  tramways  and  marine  claims  super- 
intendent in  the  L.C.C.  tramways  department,  who  has 
reached   the  age  of  ti.),  has  been    retired  from  the  service. 

Mr.  C.  Jones,  A.M.I.B.E.,  of  Cannock  Chase  Co.,  Ltd.. 
and  West  Cannock  Colliery  Co.,  who  has  been  elected 
M.I.E.E.,  is  nominated  as  president  of  the  Warwickshire  ami 
South  Staffordshire  Branch  of  the  Association  of  Mining 
Electrical   Engineers  for   the  1917/18    session. 

Roll    of    Honour.— Lieutenant   P.    Raven,    R.E.,    who    has 

died  of  wounds,  was  a  son  of  Sir  Vincent  Haven,  chief 
inechanical  engineer  of  the  N.E.   Railway. 

Lieutenant  E.  Douglas  Coe,  R.G.A.,  has  been  wounded  in 
action.  He  has  acted  as  captain  since  he  went  to  the  Front, 
and  was  engaged  in  the  electricity  department  of  Blackburn 
Corporation   prior  to  the  war. 

Gunner  E.  G.  Crossley,  R.P.A..  reported  in  hospital  suf- 
fering from  septic  poisoning  in  the  legs,  was  formerly  at  the 
Bradford    Corporation   electricity   works. 

Second-Lieutenant  II.  W.  Hutchinson,  who  was  killed  on 

March  13th,  aged  Id.  was  the  youngest  son  of  Sir  Sydney 
Hutchinson,    late   Director-General  of   Telegraphs   in    India. 

Obituary.— M;.  Arthur  Brooker. — The  unexpected  death 
of  Mr.  Arthur  Brooker,  in  the  prime  of  life,  in  the  very  acme 
of  his  vigour,  anil  when  one  anil  all  anticipated  for  him  a  ripe 
ol.l  age  after,  a  life  of  strenuous,  fruitful  labour,  has  come 
as  a  great  shock  to  his  very  wide  circle  of  friends,  hut  more 
especially  to  those  who  were  associated  with  him  in  his 
ejillier  days.  lie  joined  the  Telegraph  Department  of  the 
ppst  Office  Service  in  May,  1878,  and  at  the  very  commence 
nt  of  his  career  gave  strong  indications  of  a  distinct  per- 
sonality which  was  destined  to  bring  him  prominently  before 
his  fellows,  lie  came  of  a  long-lived  stock — both  his  parents 
exceeded  tile  allotted  span— he  was  well  to  the  fore  in  athletic 
sports  and  competitions,  lie  lived  a  clean,  wholesome  life; 
ami  these  facts,  which  were  generally  known,  made  all  I  lie 
more  painful  his  untimely  death  at  the  comparatively  early- 
age  of  53.  The  Telegraphists'  School  of  Science,  which  was 
established  at  the_  Central  Telegraph  Office  in  1876  as  a 
pioneer  in  the  cultivation  of  a  sound  training  in  the  funda- 
mentals and  technical  applications  of  electrical  science,  soon 
claimed  his  attention,  and  he  speedily  became  an  ardent 
student,  securing  many  successes  in  physics  and  mathematics, 
and  in  several  technical  subjects.  Among  his  successes,  he 
ffained  a  bronze  medal  and  £3  prize  in  the  City  and  Builds 
examination  in  telegraphy,  and  the  first  prize  in  the  honours 
grade  of  electrical  instrument  making,  consisting  of  a  bronze 
medal  and    £5.     In    18S9  he    became  an    instructor   in   the 


School  in  mathematics  and  laboratory  practice,  and  the  fol- 
lowing year  he  was  made  chief  instructor.  He  was  also  on 
the  staff  of  the  People's  Palace  and  the  Currie  School  of 
Engineering  as  instructor  in  electrical  engineering.  During 
the  remaining  years  of  the  existence  ol  the  School,  which  was 
closed  in  1898,  he  was  a  most  loyal  supporter  of  the  principal, 
an  enthusiastic  teacher,  anil  a  personal  friend  of  the  students. 
Mis  methods  were  marked  bj  a  decided  originality  which 
proved  eminently  successful,  and  which  helped  materially  in 
the  phenomenal  successes  attained  by  the  students  during 
their  training,  hut  more  especially  in  after  life,  when  those 
students  became  the  scientific  backbone  of  what  is  universally 
regarded  as  the  most  advanced  and  most  up-to-date  telegraph 
administration  in  the  world.  His  scientific  attainments  pro- 
cured for  him  rapid  promotion  in  the  Post  Office  service.  He 
had  three  promotions  in  less  than  two  veals,  anil  was  largel> 
responsible  for  the  development  of  the  present  highly  specialised 
testing  branch,  where  the  enormous  supplies  of  apparatus 
anil   material    are   tested    and    proved    on   scientific    bases    which 

an'    generally  acknowledged    by    manufacturers   as   affording 

the  best  and  fairest  standards,  and  have  been  adopted  by 
very  many  foreign  and  colonial  administrations.  It  was. 
however,  his  association  in  the  production  of  Slingo  and 
Brooker's  "Electrical  Engineering"  in  1890  which  brought  his 
name  more  prominently  before  the  public.  The  genesis  of 
the  book  dates  from  a  meeting  of  the  would-be  authors  in 
the  laboratory  of  the  Telegraphists'  School  of  Science  after 
school  hours,  that  is  to  say,  at  10.3(1  p.m.,  on  February  28th. 
1889,  when  the  decision  to  write  the  book  was  arrived  at,  its 
general  scope  and  aim  were  determined,  its  contents  page 
drawn  up,  and  several  chapters  divided  between  the  two 
authors.  The  zeal  with  which  the  two  men  worked  can  to 
some  extent  be  realised  when  it  is  stated  that  the  book  was 
on  sale  at  the  end  of  February  in  the  following  year,  and 
reviews  began  to  appear  on  the  7th  of  the  following  month. 
Within  a  fortnight  of  its  publication  (and  the  first  edition 
consisted  of  2.000  copies)  the  publishers  notified  that  a  second 
edition  was  in  preparation.  The  book  was  the  first  of  its 
kind;  it  broke  quite  new  ground,  it  was  written  from  begin- 
ning to  end  to  suit  the  requirements  and  capacity  of  a  parti- 
cular individual  student,  ami  he  must  have  been  fairly 
typical,  for  some  fO.iHNl  copies  of  the  book  have  been  disposed 
of,  and  its  circulation  has  spread  to  every  part  of  the  world 
where  the  Anglo-Saxon  tongue  is  understood.  The  sale  was 
phenomenal,  hut  perhaps  the  class  who  took  to  it  most 
enthusiastically  were  the  marine  engineers.  Every  vessel  as 
it  was  equipped  with  the  electric  light  was  also  provided  with 
its  "Slingo  and  Brooker."  The  general  style  of  the  book, 
its  language,  the  analytical  diagrams,  and  the  simple  illustra- 
tive calculations  were  all  points  which  appealed  to  the  prac- 
tical engineer,  cut  adrift  as  he  was  from  every  chance  of 
appeal  or  assistance.  Many  a  time  lias  Brooker.  when  in  quiet 
converse  with  old-time  friends,  referred  to  the  meetings  for 
proof-reading  ami  for  discussing  debateable  points  of  hut. 
theory,  and  phraseology,  for  these  meetings  often  began  at 
11  p.m..  after  a  full  day's  work  in  the  office,  the  laboratory. 
and  the  class-room.  Severe  as  the  work  was,  the  reward  was 
great  in  comparison,  for  a  firm  position  in  engineering  had 
been  established,  innumerable  good  and  sincere  friendships 
'  had  been  made,  and  an  entree  gained  into  any  assembly 
of  men  who  valued  hard  work  and  goad  fellowship.  After 
the  publication  of  the  hook  the  authors  entered  into  journal- 
ism, and  contributed  largely  to  the  pages  of  the  Electrical 
Review,  one  of  the  most  important  contributions  being  a 
series  of  articles  on  "  Storms  anil  Telegrams,"  which  appeared 
in  the  beginning  of  1891,  and  which  were  translated  and 
reproduced  iii  the  Journal  Te'legraphique  of  Berne.  These 
articles  brought  the  authors  into  an  interesting  tussle  with 
the  late  Sir  W.  H.  Fleece,  but  they  had  their  effect,  and 
resulted  in  more  substantial  methods  of  construction  ami  a 
fetter    system    of    maintenance.       In    1898    Arthur    Brooker 

severed  his  connection  with  the   Post  Office.,  and  became  works 

manager  of  the  Peel  Works  of  the  General  Electric  Co.,  Ltd., 
where  he  spent  seven  years  in  organising  the  factory  and 
devoting   himself   to  the    wholesale  manufacture  of   telegraph 

and  telephone  apparatus,  ,,f  which  he  was  able  to  bring  down 
the  cost  very  materially,  ami  thereby  to  extend  tin-  opera- 
tions of  the  firm.  In  1906  he  joined  the  British  Insulated 
Co.  as  assistant  to  Mr.  Fane  Sinclair,  and  on  the  formation 
of  the  Automatic  Telephone  Manufacturing  Co.  in  t912  he 
became  its  general  manager,  a  position  he  retained  until 
shortly   before    his  untimely     death   as    the    result   of  a    nervous 

breakdown.  During  these  years  he  gathered  round  him  a 
staff  of  truly  loyal  assistants,  who  soon  recognised  his  many 
good  qualities,  his  readiness  to  take  responsibility,  and  to 
give  them  the  benefit  of  his  long  and  varied  experience,  and 
his  sympathy  with  them  in  their  difficulties  and  troubles. 
Since    the  commencement    of  the   war  hi>    had    devoted   the 

energies  of  his  company  to  meeting  the  requirements  of  the 
Munitions  Department,  and  his  organising  abilities  in  this 
direction  were  so  outstanding,  ami  his  output  of  munitions 
ao  considerable  ami  so  good  in  quality,  that  he  had  already 
taken  up  an  important  pofidtipn  under  the  Ministry  when 
his  first  ami  last  illness  overtook  him.  He  leaves  a  widow 
who.  since  his  marriage  in  1905,  has  been  a  real  helpmate  and 
companion,  to  mourn  his  loss. 

Mrs.  ,T.  S.  Rawokth  and  family  desire  to  express  their 
thanks  to  those  who  have  so  kindly  sympathised  with  them 
in  their  great  bereavement.    The  number  of  letters  received 
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is  so  great  that  they  cannot  at  the  moment  be  acknowledged 
individually;  it  is  hoped  that  they  will  be  in  the  future. 

Mr.  W.  Baily. — The  Times  records  the  death  of  Mr.  Walter 
Baily,  for  many  years  secretary  and  vice-president  of  the 
Physical  Society,  and  inventor  of  two-phase  electric  motors, 
at  the  age  of  SO  years. 


CITY     NOTES. 


Mb.  J.  B.  Braithwaite,  presiding  at  the 
City  of  London  annual  meeting,  said  that  they  had  re- 
Electric  Light=  duced  the  loan  from  the  bankers  from 
ing  Co.,  Ltd.  £66,600  to  £34,000  by  the  end  of  1916,  and 
it  now  stood  at  nothing.  The  gross 
revenue  had  increased  by  £21,116,  due  to  the  increase  in  price 
of  which  they  had  had  nine  months'  benefit.  This  year  they 
would  have  it  for  the  whole  twelve  months,  which-  should 
enable  them  to  maintain  their  revenue,  and  possibly  show  a 
further  increase.  The  increase  in  cost  of  generation  was 
£20,817.  Bents,  rates,  taxes,  management  expenses,  and 
special  charges  increased  by  ±'38,000.  Including  the  balance 
brought  forward,  the  total  available  revenue  showed  a  de- 
crease of  £'22,284.  Thev  had  reduced,  the  allocation  to  depre- 
ciation from  £50,000  'to  £40,000  this  year,  as  they  had 
debited  £12,181  for  war  bonus  to  employes  and  allowances 
to  employes  on  service  straightaway  to  revenue  instead  of 
carrying  those  items  to  a  suspense  account  for  writing  off 
over  a  period  of  years.  In  1915  coal  cost  £49,858,  but  in  1916 
it  was  £18,428  more,  which  was  almost  exactly  the  amount 
of  the  reduced  net  revenue.  This  increase  in  coal  cost  was 
chietly  due  to  the  exceptional  freights  on  sea-borne  coal. 
Their  works  were  put  on  the  water  to  secure  cheap  coal,  but 
they  were  now  temporarily  suffering  from  the  fact  that  at 
present  railway-borne  coal  was  cheaper  than  sea-borne  coal, 
because  railway  freights  had  not  increased  to  the  same,  extent 
as  sea  freights.  When  they  got  back  to  normal  times  they 
would  again  reap  the  advantage  of  water-borne  coal.  Sir 
Albert  Stanley  had  stated  that  they  would  have  to  burn  less 
coal.  He  (the  speaker)  knew  from  past  experience  that  it 
was  a  popular  idea  that  the  electric  Bupply  authorities  of  the 
country  were  the  great  offenders  in  that  respect.  As  a  matter 
of  fact,  all  electric  supply  companies  were  great  economisers 
of  coal-.  To  illustrate  this  he  gave  figures  drawn  up  on  a 
very  conservative  basis  which  might  easily  have  been  made 
to  appear  more  favourable  to  the  electric  supply  industry 
than  they  did.  During  1916  there  wert  used  in  electric  supply, 
not  including  electric  traction  or  electric  railways,  2,000  mil- 
lion units.  Taking  a  very  low  rate  of  production,  say,  only 
500  units  per  ton  of  coai  (whereas,  as  a  matter  of  fact,  in 
power  houses  like  their  own  the  figure  was  very  much  nearer 
1,000  units  than  500),  that  consumed  4,000,000  tons  of  coal 
during  the  year.  Now.  if  there  had  been  no  electric  supply 
the  same  needs  would  have  been  supplied  with  less  conveni- 
ence, less  value,  and  less  efficiency,  and  would  have  required 
at  least  9.000,000  tons  to  do  it.  The  saving  had.  therefore, 
been  by  the  use  of  electric,  instead  of  other  forms  of  energy, 
5,000.000  tons  of  coal,  so  that  in  seeking  to  reduce  the  eon- 
sumption  of  coal  by  electric  supply  companies  the  authori- 
ties would  be,  so  to  speak,  "  killing  the  goose  that  lays  the 
golden  eggs."  They  would  be  hitting  the  very  people  who 
were  economising  coal.  Supposing  the  authorities  said  that 
they  would  restrict  the  supply  of  light  by  electric  companies, 
with  a  view  to  economising  coal,  the  effect  would  be  either 
that  they  would  increase  the  consumption  of  coal  or  that  the 
people  would  have  to  go  without  light  altogether,  which  was 
hardly  possible  indoors.  This  was  very  much  more  true  in 
respect  of  electric  power.  In  the  case  of  this  company,  55  per 
cent,  of  its  supply  was  used  for  power  and  heating  and  45 
per  cent,  for  lighting.  In  regard  to  the  future,  they  were 
extremely  anxious  not  to  increase  the  price  further  if  it  was 
possible  to  avoid  it.  Output  had  increased  about  13  per  rent. 
this   quarter. 

At  the  annual  meeting    the   CHAIRMAN 
Bromptou  and      said  that  the  year  had  been  one  of  exeep- 
Kensington         tional     difficulty,     and     the     result    had 
Electricity         obliged,  them  to  recommend  a.  reduction 
Supply  Co.,  Ltd.    in  the  annual  dividend  which   had   been 
regularly  distributed  for  the  last  13  years. 
This  had  occurred  in   the  year  in  which  the  Summer  Time 
Act  first  came  into  operation.     Whatever  might  be  the  effect 
of  daylight-saving  upon  society  at  largi — and  he  was  inclined 
to   regard   it  as  decidedly  beneficial — there  could    be  no  doubt 
that  to  the  purveyor  of   artificial  illumination    it  was  an   un- 
mitigated evil.    It  amounted,  in  fact,  to  an  impairment  of  the 
statutory  basis  of  the  electric  lighting  industry,   for  which  it 
was  very  difficult  to  find  adequate  reparation  in   an  increase 
of  price.     But  the  diminution  in  output  from   that  cause  was 
by  no  means  the   sole  cause  of  the  loss  of  profit.     The   war 
had  compelled  restrictions  and  economies  in  the  consumption 
of  light,  and   it  had  increased  the  cost  of  its  production   in 
consequence  of  a  phenomenal  rise  in  the  price  of  coal,  and  a 
general  increase  in  working  charges.    It  had  reduced  income 
and  increased  expenditure.     In  spite   of   a   steady   growth  in 
lamps  connected,  and  of  a  10  per  cent,  increase  in  price,  and 
in  spite  also  of   the   development  of  electric   cooking,   which 
pow  amounted  to  over  LO  per  cent,  of  their  total  output,  the 


falling-off  in  receipts  was  about  £600.  They  burned  less  coal, 
but  paid  much  more  for  the  reduced  quantity,  and  the  account 
benefited  by  an  allowance  of  £1,250  which  they  were  able  to 
obtain  for  faulty  delivery  under  contracts  in  the  previous 
year.  Thus  the  increased,,  coal  cost  amounted  to  £500,  and  it 
would  have  been  less  but  for  a  delay  in  the  delivery  of  the 
new  1,500-KW.  turbo-alternator  owing  to  the  difficult  manufac- 
turing conditions  prevailing.  The  new  generating  plant  was 
now  working  most  satisfactorily,  and  was  largely  reducing 
their  coal  consumption  This  economy  would  result  in  a 
considerable  saving.  The  coal  position  continued  to  be  an 
anxious  one,  but  they  had  a  larger  stock  than  at  this  time 
last  year.  The  burden  of  administration  devolving  upon  the 
reduced  staff  had  been  borne  with  cheerfulness  and  devotion. 
Although,  on  account  of  the  war.  the  progress  of  the  Acces- 
sories Co.  had  been  slower  than  anticipated,  the  manufac- 
turing side  of  the  business  especially  having  been  curtailed 
owing  to  the  difficulty  in  obtaining  material  and  the  prohibi- 
tion of  imports,  the  undertaking  was  to-day  working  without 
loss,  and  the  prospect,  on  a  return  to  normal  conditions,  was 
satisfactory. 

Mr.    W.    P.    Fladgate,    addressing    the 

Charing    Cross,      recent  annual  meeting,  first  referred  to  the 

West   End  and       death  of  Mr.  B.  Chadwick,  who  had  been 

City    Electricity      a  director  for  22  years.    In  these  times  of 

Supply  extreme    difficulty,   it   had    taxed    the    in- 

Co.,  Ltd.  genuity  and  the  work  of  all  the  members 

of  the  staff,  and  particularly  of  the  engi- 
neer-in-chief, Mr.  Kingston,  and  of  the  secretary,  Mr. 
Stanesby  ;  he  could  not  speak  too  highly  of  their  services,  and 
of  those  of  the  staff  under  their  control.  Without  careful 
coordinated  work  between  the  two  important  branches  of 
the  company — the  secretarial  and  the  engineering — they  could 
not  possibly  have  arrived  at  the  satisfactory  position  shown 
in  the  accounts.  The  net  revenue  in  the  West  End  had  in- 
creased by  £2,700,  and  the  total  available  net  revenue  was 
£71,640.  That  was  arrived  at  after  spending  £10,000  on  re- 
pairs'and  maintenance  of  the  stations  and  mains  in  the  West 
End  during  the  year.  In  regard  to  the  expenditure  of  £4,900 
on  capital  account,  that  was  a  very  productive  item,  as  it 
was  on  the  erection  of  buildings  in  Short's  Gardens  which 
were  already  let  at  remunerative  rentals.  In  the  case  of  the 
City  undertaking,  the  results  were  equally  satisfactory,  the 
net  revenue  having  increased  by  £1.788.  In  addition  tf> 
carrying  forward  £18,000,  and  transferring  a  large  sum  to 
reserve,  they  had  spent  £15,000  in  keeping  the  plant  and 
mains  in  an  efficient  state  of  repair.  Comment  was  usually 
made  as  to  there  being  no  depreciation  fund  in  connection 
with  the  City  undertaking.  It  was,  perhaps,  better  there- 
fore to  explain  that,  having  regard  to  the  form  of  the  Provi- 
sional Order,  they  were  advised  that  no  depreciation  fund  was 
necessary,  and  as  they  did  not  divide  their  profits,  but  simply 
paid  the  dividend  on  the  preference  shares,  and  carried  th? 
rest  to  general  reserve,  it  seemed  immaterial  whether  there 
was  a  depreciation  fund  or  not.  The  balance  of  general 
reserve  was  £104,562.  In  regard  to  the  general  state  of  the 
company,  they  did  not  feel  any  great  nervousness  for  the 
future.  They  quite  appreciated  that  the  task  before  them 
and  the  staff  was  still  a  heavy  one,  but  they  honestly  believed 
that  there  would  not  be  any  danger  of  the  company  doing 
otherwise  than  passing  safely  through  this  very  trying  period 
and  emerging  from  it  stronger  than  ever.  Their  position  had 
never  been  stronger  than  it  was  at  the  present  moment. 
Under  war  conditions  nothing  in  the  way  of  an  amalgamation 
or  a  working  together  of  the  companies  was  possible.  They 
had,  however,  through  the  committee  of  the  companies,  of 
which  he  was  chairman,  been  able  to  secure  an  increase  in 
the  excess  profits  standard  from  6J  to  7i  per  cent.  The 
company  was  not  materially  interested,  as  he.  was  afraid  there 
would  be  no  excess  profits  during  war-time,  but  it  was  a 
matter  of  principle.  It  appeared  to  them  unfair  that  the  taxa- 
tion of  a  company  which  had  only  a  provisional  order  for  a 
limited  period  should  be  put  in  the  same  position  as  a  com 
pany  with  a  perpetual  existence.  The  application  was  made 
practically  on  the  part  of  the  whole  of  the  London  companies. 
He  hoped  that  all  those  companies  would  see  their  way  to 
work   together  in  the  future. 

Presiding  at  the  recent  meeting,  in  T.on- 
Coalite,    Ltd.      don,    Mr.    H.    Wii.lmott'  said   that     there 

could  not  be  any  marked  change  in  the 
finances  of  the  company  until  the  works  at  Barnsley  were  in 
full  operation  and  proved  the  process  to  have  the  value  that 
they  attached  to  it.  They  hoped  the  plant  would  start  work- 
ing soon;  the  delay  in  its  completion  had  been  due  chiefly 
to  labour  difficulties  and  war  conditions.  Now  that  every 
civilised  nation  had  become  alive  to  the  vital  importance,  nol 
only  of  conserving  its  coal  energy,  but  of  providing  cheap 
power  for  every  form  of  industrial  enterprise,  as  well  as  to 
the  enormous  value  attaching  to  the  recovery  of  the  many 
valuable  by-products  from  coal  distillation,  it  was  manifest 
that  low  temperature  carbonisation  must,  progress  by  leans 
and  bounds.  They  had  the  priceless  advantage  of  being  the 
first  in  the  field  to  prove  both  the  practicability  and  econo- 
mical advantages  attaching  to  low  temperature  distillation  as 
carried  out  bv  this  process.  The  Government  was  carefully 
watching  the' development,  and  a  very  important  committee 
had  been  appointed  by  the  Board  of  Trade  to  deal  with  the 
economical  supnlv  of  electric  power  for  all  classes  of  con- 
sumers in  the   United   Kingdom.     They  were  perfectly  satis^ 
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fied  that  their  process  would  give  the  country  cheap  electric 
power,  which  was  the  greatest  economical  factor  we  had  to 
face  from  now  onwards,  and,  in  addition,  all  the  many  by- 
products obtained  from  low  temperature  distillation,  such  as 
motor  spirit  and  the  heavier  oils,  that  the  country  was  im- 
porting at  the  present  time  at  an  enormous  cost,  in  addition 
to  which  there  were  the  other  valuable  by-products,  for  which 
there  was  practically  an  unlimited  demand.  The  British 
Coalite  Co.,  with  which  they  were  naturally  closely  allied  in 
interest,  appeared  to  be  on  the  eve  of  reaping  some  advantage 
from  the  seed  it  had  plentifully  sown.  That  company,  which 
owned  the  British  rights  for  the  processes  in  respect  of 
which  the  company  controlled  the  foreign  patents,  was 
arranging  to  grant  a  licence  for  the  use  of  the  process  for  the 
United  Kingdom  to  a  development  company  which  was  about 
to  be  formed,  with  which  very  powerful  interests  were  con- 
nected, with  an  issue  capital  of  a  least  £50,000,  part  of  a 
nominal  capital  of  £100,000,  on  terms  that  should  be  mutually 
satisfactory. 

The  Aluminium   und  Magnesium   Fabrik 
German  of  Hemelingen,  Bremen,  records  net  profits 

Electrical         of    £19,000    for    1916.    as    compared    with 
Companies.       £16,000    in    1915.      The    dividend    recom- 
mended is  at  the  rate  of  18  per  cent.,   as 
compared  with  15  per  cent,  in  the  preciding  year. 

The  Deutsche  Kabelwerke  A.G..  of  Bcrlin-Lichtcnberg, 
realised  gross  profits  amounting  to  £67,000  in  1916,  as  against 
£74,000  in  the  previous  year,  the  works  having  been  well 
occupied  during  the  year.  As  the  plant  has  already  been 
entirely  written  off  the  books  to  the  nominal  sum  of  Is.,  the 
only  provision  made  for  depreciation  last  year  is  £1,500  for 
buildings.  The  net  profits  are  £31,000,  as  compared  with 
£35,000,  and  the  dividend  is  at  the  rate  of  8  per  cent.,  this 
contrasting  with  6  per  cent,  in  1915. 

The  directors  of  the  Kabehccrk  Duisburg  .1.6'.  report  gross 
profits  on  manufacturing  of  .±'119.000  in  1916,  as  compared 
with  £114,000  in  the  preceding  year.  After  making  various 
appropriations  and  setting  aside  £5,400  for  depreciation,  as 
against  £5,600  in  1915,  the  accounts  show  net  profits  of 
£71,000,  as  contrasted  with  £81,000.  It  is  proposed  to  pay  a 
dividend  of  16  per  cent,  and  a  bonus  of  9  per  cent.,  making 
25  per  cent.,  as  against  18  and  12  per  cent,  respectively  in 
1915,  or  30  per  cent,  together. 

The  Elektro-Osmose  Gesellschaft,  of  Berlin,  which  was 
formed  in  1913,  reports  that  notwithstanding  difficulties  in 
working*  it  was  possible  for  the  company  to  carry  out  much 
scientific  work  and  many  experiments  in  1915-16,  and  to  bring 
them  in  part  to  a  final  conclusion.  The  Kaolin  Elektro- 
Osmose  Co.  made  further  progress,  whilst  the  plant  of  the 
\\  esterwald  Elektro-Osmose  Ton  Gewerkschaft  is  shortly  to 
be  put  into  operation.  The  accounts  of  the  Berlin  company 
show  a  small  profit  for  the  year,  this  comparing  with  a  loss 
of  £14,000  in  1914-15. 

The  Brandenburg  Carbid  und  Elektrizitats  Werke,  of  Ber- 
lin, report  that  the  production  of  carbide  in  the  year  ended 
on  March  31st,  1916,  was  less  than  in  the  preceding  twelve 
months,  owing  to  the  unfavourable  water  conditions,  particu- 
larly in  Norway.  Nevertheless,  good  results  were  obtained  in 
Germany  as  a  consequence  of  the  higher  sale  prices.  A  fur- 
ther large  increase  took  place  in  the  supply  of  electrical 
energy  despite  the  difficulties  of  extending  the  overhead  net- 
work- on  account  of  the  war.  The  net  profits  amount  to 
£14.000,  as  compared  with  £15,000  in  1914-15,  and  a  dividend 
at  the  rate  of  7  per.  cent,  has  been  declared,  as  in  the  previous 
year. 

The  Grosse  Berliner  Strassenbahn  .1.(7.  intimates  that. 
despite  the  considerable  augmentation  in  the  car  mileage  run 
in  1916,  and  the  expansion  in  the  receipts  by  nearly  £300,000, 
the  company  is  compelled  to  reduce  the  rate  of  dividend  from 
0  per  cent,  in  1915  to  4  per  cent,  for  last  year  owing  to  the 
growth  in  the  cost  of  materials  and  wages,  and  the  excessive 
provision  necessary  for  depreciation  due  to  the  extraordinary 
wear  and  tear  of  the  tracks  and  cars.  A  deficit  has  only  been 
avoided  by  the  suspension  of  legal  restrictions  so  as  to  permit 
of  the  overcrowding  of  cars,  the  greater  use  of  trailers,  and 
the  stoppage  of  working  in  the  case  of  unprofitable  lines. 

The  Ges.  fur  Elektrieche  Hoch  und  Untergrund  Bahnen.  of 
Berlin,  announces  a  dividend  of  3  per  cent,  for  1916.  as  com- 
pared with  4  per  cent,  in  the  previous  year.  It  has  been 
necessary  partly  to  draw  upon  the  balance  brought  forward 
from  19i-5  in  order  to  pay  the  dividend  owing  to  higher  work- 
ing   expenses,    and    notwithstanding   the  fact   that   the    fcri 

receipts  on  this  underground  and  high-level  railway  increased 
from  £4."i8.000  in  1915  to  £526,000  last  year.  The  traffii 
further  increased  in  the  present  year,  but  this  lias  not  equa- 
lised the  further  rise  in  wages  and  the  prices  of  raw  mate- 
rials, and  unless  the  fares  are  advanced  a  further  decline  in 
the,  net  revenue  is  held  in   prospect  for  the  current  year. 

The  Saehscnu-erk,  Licht  und  Kraft  A.G.,  of  Niedt 
Dresden  (the  former  Kummer  concern),  reports  an  inci 
in  the  turnover  in  1910  to  £'2.000,000  as  a  result  of  extensions 
of  the  worke  and  tne  greater  degree  of  activity.  After  allo- 
cating £72,000  to  depreciation,  as  against  £24,000  in  1915.  the 
accounts  exhibit  net  profits  of  £53.000.  as  compared  with 
£47.000.  and  the  directors  recommend  a  dividend  of  20  pet- 
cent,  on  the  share  capital  of  £225,000.  as  contrasted  with  18 
per  cent,  in  1915.  It  is  now  proposed  to  increase  the  share 
capital  by  £150,000,  and  the  board  suggest  that  part  of  this 


sum  should  be  provided  by  the  acceptance  by  shareholders 
of  the  dividend  in  the  form  of  new  shares. 

The  directors  of  the  Norddeutsche   Kai  A.G.,   of 

Neu-Kolln,  Berlin,  which  was  formed  in  1914  with  the  co- 
operation of  the  Mix  &  Genest  Co.,  the  Town  Council  of 
Neu-Kolln,  and  the  Mansfeld  Copper  Co.,  state  that  the 
working  results  in  the  year  ended  on  September  30th,  1916. 
were  satisfactory,  having  regard  to  the  disturbance  caused  by 
the  removal  of  the  works  from  Schoneberg  to  Neu-Kolln, 
which   was  completed   at  the  beginning  mer.     As 

net  profits,    the  hovi    the  sum   of   £ll,<*Hi.   as   con- 

trasted with  £6,500  in  1914-15,  and  a  dividend  at  the  rate  of 
10  per  cent,  has  been  declared  on  share  capital  of  £52,000, 
and  2J  per  cent,  on  £22,000,  as  against  8  per  cent.  It  is  pro- 
posed to  increase  the  share  capital  by  £50,000,  so  as  to  bo 
able  to  execute  larger  Government  orders. 


Llanelly  and  District  Electric  Lighting  &  Traction  Co., 
Ltd. — Mr.  A.  E.  Holland,  at  the  annual  meeting,  said  there 
was  a  more  satisfactory  showing  than  for  1915,  owing  to  an 
all-round  improvement  in  electricity  supply  and  tramway 
sections.  Coal  cost  approximately  60  per  cent,  more  than  in 
pre-war  times,  and  nearly  30  per  cent,  more  than  in  1915. 
Labour  conditions  were  extremely  difficult.  Women  con- 
ductors had  been  employed  on  the  cars  with  some  sua 
and  the  directors  were  watching  the  labour  question  very 
carefully.  New  power  consumers  were  being  secured  at 
satisfactory  rates  under  long-term  contracts,  which  showed 
that  the  business  was  of  a  permanent  nature.  Extensions  to 
the  power  station  plant  would  be  in  ml  the   end 

of  April,  and  this  should  have  a  favourable  effect  on  the 
current  year's  results. 

Salisbury  Electric  Light  &  Supply  Co.,   Ltd.— Mr.    C.   J. 

YYoodrow,  addressing  the  annual  meeting,  referred  to  the 
difficulties  of  the  year.  They  looked  forward  to  a  great  im- 
provement after  the  war.  They  had  reluctantly  come  to  the 
conclusion  that  the  price  of  current  must  be  raised,  but  the 
increased  price  did  not  cover  the  cost  of  production.  Mr. 
Gripper  said  that  thev  sold  exactly  the  same  number  of  units 
last  year  as  in  1913,  and  they  received  £9,630,  against  £9,040 
in  1913.  Their  expenses,  however,  increased  by  £1,500. 
Though  the  income  was  larger  by  nearly  £600,  the  profit  was 
nearly  £900  less:  that  was  why  they  must  increase  the  charge, 
but  only  for  the  period  of  the  war,  he  thought. 

Dublin  and  Lucan  Electric  Railway  Co. — The  conipanv 
held  its  annual  meeting  on  March  29th.  The  traffic  receipts 
during  1916  increased  by  £104,  and  the  expenditure  by  £482 
owing  to  enhanced  price  of  coal  and  other  materials.  Coal, 
which  averaged  £752  for  twelve  years  prior  to  the  war.  rose 
to  C'_\.-,7-_'  fur  1916,  After  paying  debenture  interest,  £313  is 
d  forward,  the  payment  of  the  cum.  pref.  divi- 
dend being  postponed  for  the  present.  The  mileage  had  been 
somewhat  reduced,  and  that  had  to  some  extent  reduced  the 
expenses  without  reducing  the  receipts.  Passenger  fares  and 
goods  rates  had  been  slightly  increased.  It  was  observed 
that  the  company's  line  was  the  only  one  in  Dublin  that 
maintained  a  continuous  service  during  Easter  week  last  year. 

Slough  and  Datchet  Electric  Supply  Co.,  Ltd. — During 
1916  the  connections  increased  by  3, '275  lamp  equivalent 
watts).  The  units  sold  increased  from  1,070,927  to  1,367,557, 
and  the  revenue  from  £9,625  to  £12,012.  The  increase  of 
187  in  revenue  is  due  to  the  large  sale  of  current  for 
power,  and  to  the  bulk  supply  to  the  Windsor  Co.  Receipts 
from  lighting  supply  were  reduced  by  £600.  The  increased 
revenue  has  been  more  than  neutralised  by  the  high  prices 
ol  coal  and  fuel  oil,  dec.  The  net  profit  available  is  £3,487,  out 
of  which  £1,500  is  put  to  depreciation  and  reserve,  3  per  cent., 
less  tax,  is  paid  on  the  shares,  and  £192  is  to  be  carried  tor- 
ward.  Mr.  Prior  resigned  the  chairmanship,  and  Mr.  Jacka- 
uian  has  taken  his  place. 

Windsor  Electrical  Installation   Co.,   Ltd.— The  profit  for 
,•    forward,   was   £4,516.     After 
paying    debenture   and    other  interest   £560,  preference   divi- 
dend   £912,    putting    £1,500  to  depreciation,    renewal   and  re- 
fees,    and  2    per  cent.,   less  tax. 

on  the  ordinary  shares,  £519  is 'to  be  carried  forward.    Light 

oid  the  Summer  Tunc  Acl   reduced  re 
from  the  more  remum  i 

large  increase,  1  i     n  a     of  i       !    |      er  units,  toe 

,„,,   |  small  reduction  in   revenue.    Cost 

,,f  fuel   and  othei   materia  >  the  work- 

tiously  affected  the   profit. 

Urban    Electric    Supply    Co.,    Ltd.—  !  ofit    for 

L916   tvas    '■  '   ""'   1;'i:'        Vltcr  deduct- 

expenses   th  ~:        '  ''  debenture 

ate,  !,  ba  rb  £43,748;  610,000  to  reserve  for  depre- 

,,i,  u  to  be   paid  on  the  preference  - 
in;  29  irried   forward.     The   directors  regret 

,1,.,,  mider  nditions  the?  do  not   feel   justified  in 

paying  the  |  :  ridend  in  full.    We  shall  publish  the 

usll:,i  -i, Its  of  the  various  undertakings  next  week. 

Australia:  Electric  Light  &  Power  Supply  Corpn.,   Ltd.— 
The  directors  have  been  authorised  to  issue  60,000  ±1  snares. 
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Commonwealth  Edison  Co. — The  accounts  for  191G  show 
a  total  income  of  $6,498,806,  as  compared  with  $6,519,462; 
and  after  providing  for  dividends  amounting  to  8  per  cent., 
the  same  as  for  each  of  the  two  preceding  years,  there  re- 
gained a  surplus  of  $732,301,  increasing  the  total  surplus 
brought  forward  to  $5,175,264. — Financial  Times 

Russia. — The  Industrial  and  Electrical  Construct!*  ns  <  o., 
Ltd..  Petrograd,  began  business  in  January. 

The  Tabreer  Electrical  Stations  "  Otes-"  Co.  is  being 
formed;   capital.  2,000,000  roubles. 

The  Eusso-SYench  Electro-Mechanical  Co..  Petrograd,  began 
operations  in  January. 

Tramways  &  Light  Railways  Estates  Co.,  Ltd.  —  The 
total  revenue  for  the  year  was  £804.  The  surplus  is  £619, 
plus  6558  brought  forward.  A  dividend  of  3  per  cent,  i.-  to 
lie  paid,  and  £626  carried  forward. 

Vickers.  Ltd. — Final  dividend  for  1916,  Is.  fid.  per  share 
[free  of  tax)  on  the  ordinary,  making  PJJ.per  cent,  foi  the 
year. 

S.  Smith  &  Sons  (Motor  Accessories),  Ltd. — Interim 
dividend,  9d.  per  share,  free  of  tax,  for  half-year  ended  Janu- 
ary 31st. 

Anglo-American  Telegraph  Co.,  Ltd.  —  Interim  dividend 
for  the  March  quarter,  los.  per  cent,  on  the  ordinary  stock 
and  £1  10s.  per  cent,  on  the  preferred  stock,  less  income  tax. 


STOCKS     AND     SHARES. 


Saturday.  Afternoon". 
\\  w>   Stmk    naturally    monopolises   most  of  the   attention   in 
the   investment  markets  for  the  time  being     The   quotation, 

alter  giving  way.  recovered  to  within  »  of  its  issue  price; 
and  the  effect  upon  other  high-class  securities  may  now  be 
written  oil  as  virtually  nil.  People  who  sold  good  stocks  in 
onler  to  invest  their  money  in  the  War  Loan  are  beginning 
to  ask  whether  they  were  not  a  little  hasty,  and  the  demand 
now  runs  on  debenture  and  preference  shares  that  were 
pressed  for  sale  what  time  the  War  Loan  lists  were  open, 
The  tone  throughout  the  market  is  good,  the  excellent  news 
from  the  Western  Front  and  from  Syria  being  a  stimulus  to 
investment  of  the  large  amounts  of  money  which  ale  avail- 
able—more    particularly    in   the    Northern    provinces. 

Home  Railway  Stinks  are  slightly  disturbed  by  the  an- 
nouncement of  the  Board  of  Trade  that  it  is  desirable  there 
should  he  no  extra  travelling  at  Easter,  ami  that  no  relaxa- 
tion oi  the  higher  fares  must  he  expected  during  the  summer 
months.  Why  this  should  have  affected  prices  it  is  difficult 
to  say,  heeause  it  makes  little  difference  to  the  companies 
themselves,  so  far  as  dividends  are  concerned.  Und< 
Electric  incomes  weakened  because  of  the  withdrawal  of 
some  of  the  'bus  services,  and  the  probability  of  yet  other 
routes  being  re-arranged  in  consequence  of  the  necessitv  foi 
conserving  petrol.  National  Steam  Cars,  by  the  way,  have 
improved  for  this  reason. 

The  market  for  electricity  supply  shares  is  very  firm,  and 
buyers  are  beginning  to  put  in  an  appearance,  only  to  find 
that  holders  are  anything  but  willing  to  sell  at  the  current 
levels.  This  is  as  good  evidence  as  could  be  desired  of  the 
faith  which  investors  have  in  the  market,  because  there  are 
several  influences  at  work— p.p.,  the  Daylight  Saving,  the 
calling-up  of  more  men,  the  difficulties  connected  with  coal— 
which  are  scarcely  hull  points  for  the  industry  at  present 
They  are  purely  temporary  influences,  of  course,  though  it 
may  be  assumed  that  Daylight  Saving  will  continue  long  "after 
the  war  is  over.  The  earnings  of  the  various  supply  com- 
panies are  greatly  helped  by  the  demand  for  power:  and  this 
should  prove  the  mainstay  ol  profits  while  the  liahting  re- 
ceipts suffer  from    war  conditions. 

In  view  of  the  difficulty  that  there  is  of  obtaining  good 
stoek.  we  hope  it  may  lie  of  use  to  set  out  a  few  investments 
which  aie  actually  on  offer  in  the  market  at  the  moment 
Securities  aie  so  quickly  snapped  up  nowadays  that  before 
these  lines  appear  .some  of  the  instances  noted  mav  have 
heen  taken;  but  as  we  write,  the  following  can  be  obtained  ;- 

Stock  or  share. 
Bournemouth    ,v    Poole    2nd 

Preference ...         

British      Electric      Traction 

4 J  %  2nd  Debenture 
British     Westing-house     4  % 

Debenture  

Chelsea  ti  %  Preference 
Electric     Construction     4  % 

1st  Debenture 
London  &  Suburban  Traction 

4i  %  1st  Debenture 
Metropolitan  Electric  Trams 

6  %  Debenture      

Winnipeg      Electric      4J  % 
Debenture 


Price. 

Y 

ield 

Dividends  payabl 

(I» 

£6 

5 

0 

March.  Sept. 

70 

6 

8 

6 

May.  Xov. 

68i 

4* 

5 
6 

l.i 
3 

9 

0 

Jan..  July. 
Jan..  Jnly. 

G8 

5 

17 

9 

Jan.,  July. 

u.V. 

6 

17 

6 

Jan..  July. 

si 

6 

3 

6 

Jan..  July. 

71 

6 

7 

0 

April.  Oct. 

We  have    confined    ourselves  to    fixed-interest    stocks    ami 

shares,  but  in  the  Ordinary  list  there  are  attractive  purchases, 
though  it  is  more  difficult  to  set  out  a  selection  of  these  for 
the  simple  reason  that  there  are  comparatively  few  actual!) 
on  offer. 

I  lie  puce  movements  this  week  in  oui  tables  are  trifling 
With  Easter  so  near  at  hand,  the  ordinary  reason  foi  q 
would  he  to  ascribe  it  to  reluctance  mi  th.-  part  of  the  buyer 
to  he  bothered  with  stocks  and  shares  on  the  eve  of  the 
holiday.  This,  however,  can  scarcely  he  advanced  at  the  pre- 
sent time  as  acting  upon  the  stock  markets,  tor  volunteering 
and  allotment-digging  will  take  the  place  of  seaside  holidays 
this  year,   and  these  call  for  less  interruption   than  the   latter 

do. 

However,  the  fa-it  remains  that  business  is  quiet,  except 
in  the  rubber  share  market.  The  activity  here  continues 
apace.  Prices  gave  way  on  a  shrinkage  ol  orders,  hut  as  soon 
as  tin-  demand  was  resumed,  they  staited  to  recover.  Although 
not  so  buoyant  as  it  was  a  fortnight  ago,  there  is  plenty  of 
resiliency  in  the  market.  Tin  shares  aie  mostly  better,  thanks 
to  the  big  rise  in  the  price  ol  the  metal:  and  the  recent 
improvement   in  copper  shares  is  yet    more  than  maintained. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Hobs  Electricity  Companies, 

Dividend  Price 

, • .  Mar.  31,    Eise  or  tall 

1915.    1916  1917.        this  week. 

Brompton  Ordinary       ....      10         9  6|  — 

Charing  Cross  Ordinary           . .        6          5  3}  xd  — 

do.       do.        do.     44  Pref..       44       4\  83,  — 

Chelsea        4         3"  3  — 

City  of  London 8         8  llixd  +  J 

do.       do.    6  per  cent.  Pre!.       6         6  9j  xd  — 

County  of  London           ....        7          7  104  —  4 

do.         6  per  cent.  Pref.       6         6  9|  + 

Kensington  Ordinary     ....        7        10  5J  — 

London  Electric 3         3  1  — 

do.        do.  6  per  cent.  Pref.       6         4  8J  — 

Metropolitan         8         8  2,sj.  — 

do.            44  per  cent.  Pref.        4)        4)  84  — 

St.  James'  and  Pall  Mall          ..88"  64  — 

Booth  London       6          5  2^  xd  — 

South  Metropolitan  Pref.         ..        7         7  2l/-  — 

Westminster  Ordinary  ....       7         7  5g  — 
Telegraphs  Aire  Telephones, 

Anglo-Am.  Tel.  Pref 6         6  94  — 

do.            Def 836      1}  22  — 

Chile  Telephone 8         8  6}?  — 

Cuba  Sob.  Ord 6         5  7*'  — 

Eastern  Extension          ....        8         8  IS?  — 

Eastern  Tel.  Ord.            ....        8         8  189  — 

Globe  Tel.  and  T.  Ord 7         7  1'-  +  , 

do.              Pref.           ..6         6  9*  — 

Great  Northern  Tel 22        21  8*4  — 

Indo-European 13        13  464  — 

Marconi       10        10  2W  — 

New  York  Tel.  4J                                44        4*  li  1  — 

Oriental  Telephone  Ord.                  10        10  24  — 

United  R.  Plate  Tel 8         8  6ft  — 

West  India  and  Pan 6d.    6d.  I  — 

Western  Telegraph        ..        ..        8         8  13J  xd  +  } 
Home  Rails, 

Central  London,  Ord.  Assented        4         4  f0\  

Metropolitan         1          1  241  +  A 

do.        District      . .        ..     Nil      Nil  164  — 

Underground  Electric  Ordinary     Nil      Nil  U  — 

do.              do.     "A"     ..     Nil      Nil  6-  _ 

do.              do.     Income         6         6  7-  —  4 

Foreign  Trams,  Ao, 


Divide 


1914.  1916. 

Adelaide  Sap.  6  per  cent.  Pref.         6  fi  5 

AngloArg.  Trams,  First  Pref.           54        64  2| 

do.                2nd  Pref.             64  64  26 

do.                6  Deb.       . .        6  6  644 

Brazil  Tractions . .          .,         ..        4          4  464 

Bombay  Electric  Pref 6          6  10 

British  Columbia  Elec.  Rly.  Pfce.    6         6  63 

do.            do.           Preferred  —  Nil  45 

do.            do.           Deferred  —  Nil  8544 

do.              do.           Deb.           4J  44  624 

Mexico  Trams  5  per  cent.  Bonds     —  Nil  2'h 

do.            6  per  cent.  Bonds     —  Nil  26" 

Mexican  Light  Common          . .        Nil  Nil  74 

do.             Pref Nil  Nil  14i 

do.            1st  Bonds       ..       Nil  Nil  274 

MiNCTACTURmo   COMPANIES. 

Babcock  4  Wilcox          . .                   14  16  2fJ 

British  Aluminium  Ord.          ..         6          7  28'6 

British  Insulated  Ord 16  17*  12 J 

British  Westinghouse  Pref.     . .         7J        7J  2*  xd 

Callenders 16  20  12g 

do.       6  Pref.          ....        6         6  4 

Castner-Kellner  . .          . .        . .       20  22  BA 

Edison  4  Swan,  £3  paid          . .      Nil  —  5J 

do.        do.      fully  paid      ..      Nil  —  lg 

do.        do.  4  per  cent.  Deb.         4         4  66 

Electric  Construction   ....         6          74  I 

Gen.  Elec.  Pref 6         6  94 

do.        Ord 10  10  14* 

Henley 20  26  164 

do.      44  Pref 44  44  4 

India-Rubber       10  10  11" 

Telegraph  Con 20  90  86 

*  Dividends  paid  free  of  income-ux. 


47  11 

0 

7  13  10 

7    1 

J 

6  18 

4 

7    0 

N 

6    3 

1 

6  18 

a 

6    8 

1 

5  11 

7 

6  16 

4 

-S  15 

H 

6  13 

'4 

•6  16 

1 

•6  15 

1 

•6     u 

6 

6    6 

4 

6    1 

II 

6  19 

H 

8  It 

11 

4    9 

0 

4  14 

1 

•6    2 

(' 

2  12 

E 

•6  16 

4 

Summer  Time. — Summer  time  is  to  be  re-iutrodueed  on 
Sunday  next.  April  <th.  The  clock  will  be  put  forward  one  hour 
at  2  a.m.  Normal  time  will  be  resumed  on  the  mornin?  of  Monday. 
September  1 7th.  In  Germanv  a  similar  changre  will  be  made  on 
April  lath. 
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SOME     NOTES     ON     BONDING     AND 

EARTHING     THE     LEAD     SHEATHING     OF 

UNDERGROUND     CABLES,     WITH 

SPECIAL    REFERENCE    TO    SOLID    SYSTEMS. 


By  G.  W.  S. 


The  practice  of  bonding  the  lead  sheathing  of  underground 
cables  across  joint  boxes  is  now  commonly  adopted,  and  the 
need  for  doing  this  is  largely  recognised.  The  days  when 
it  was  considered  sufficient  that  the  lead  of  a  -7">  concentric 
cable  should  be  made  continuous  by  a  bond  consisting  of  a 
single  strand  of  18  B.w.G.  copper  wire  tacked  on  to  the  lead 
of  the  cable  with  hard  solder  are  now  over,  it  having  been 
found  by  bitter  experience'  that  such  bonding,  so  far  from 
being  of  any  service,  is  a  positive  danger  to  the  cable 
system.  It  might,  indeed,  be  said  that  the  bonding  and 
earthing  of  cable  leads  has  become  an  article  of  faith  with 
many  mains  engineers,  inasmuch  as  it  is  seldom  considered 
what  is  the  reason  for  bonding  and  earthing,  whether  there 
is  any  necessary  connection  1  let  ween  the  two.  and  whether  these 
practices  should  be  universally  applied. 

The  reason  or  object  of  bonding  electric  cables  may  be 
briefly  stated  to  be  to  enable  all  parts  of  the  lead  sheathing 
of  a  cable  system  to  be  maintained  at  approximately  the 
same  potential,  and  in  good  condition,  notwithstanding  that 
a  heavy  fault  current  may  be  flowing.  If  the  cable  leads 
are  earthed  in  addition,  such  potential  will  be  approximately 
that  of  earth.  To  fulfil  this  condition,  obviously  bonds  of 
ample  cross-section  are  necessary,  and.  more  important  still. 
the  connection  of  the  bond  to  the  lead  of  the  cable  must  be 
efficiently  made.  Many  a  bond  of  ample  size  has  failed  on 
the  passage  of  a  considerable  fault  current,  through  being 
simply  tacked  on  to  the  lead,  the  joint  of  bond  to  lead 
having  become  heated  and  the  bond  isolated,  with,  of  course, 
serious  damage  to  the  lead,  and  the  creation  of  another  fault, 
maturing  either  at  the  time  or  some  months  later.  Bonds 
should,  therefore,  be  secured  to  the  lead  of  a  cable  by  being 
made  to  embrace  the  whole  circumference,  the  joint  then 
being  plumbed,  and  an  ample  amount  of  metal  being  used. 

Earthing  the  lead  of  cables  that  are  armoured  and  laid 
direct  in  the  ground,  and  of  those  drawn  into  conduits,  can 
be  well  understood.  In  these  cases  the  lead  is  uninsulated, 
and  it  is  essential,  in  order  to  avoid  stray  currents  getting 
on  to  or  leaving  the  lead,  to  maintain  the  same  at  earth 
potential.  In  the  case  of  cables  laid  on  the  solid  system, 
the  reason  is  not  so  apparent.  The  whole  object  of  the 
care  taken  in  laying  cables  on  the  solid  system  seems  to  be 
to  insulate  the  lead  efficiently.  The  numerous  precautions 
requisite  to  be  taken  in  filling  the  channels,  and  the  use  of 
asphalt  or  stoneware  bridges  that  now  characterises  the 
best  practice,  all  suggest  the  question  why.  having  been  at 
such  pains  efficiently  to  insulate  the  lead  of  the  cables,  we 
should  be  so  careful  to  earth  it. 

The  earthing  of  the  lead  of  a  solid  system  of  cables 
occurs  at  each  service,  or  other  buried  box,  if,  as  is  the 
usual  custom,  these  boxes  are  bonded  to  lead,  and  through 
the  lead  of  the  feeders  to  the  earth  plate  at  the  works. 
It  is  readily  seen  that, by  insulating  the  lead  of  the  cable  from 
the  various  boxes,  and  by  removing  the  earth  connection  to 
the  lead  of  the  feeders  at  the  works,  the  metallic  sheathing 
of  the  whole  of  the  cables  of  a  well-laid  solid  system  would 
be  insulated  from  earth. 

The  question  immediately  arises  as  to  what  degree  of 
insulation  could  readily  be  maintained.  By  the  ose  of 
boxes  wjth  the  compound  pocket  type  of  gland,  it  should  not 
be  difficult  to  design  an  insulating  bush  of  suitable 
shape  and  material  to  maintain  good  insulation  between 
the  lead  of  the  cable  and  the  iron  of  the  box.  To 
make  a  sound  job,  and  to  obtain  additional  security. 
(>  in.  of  the  channel  on  each  side  of  the  box  could  be 
filled  with  box  compound  instead  of  pitch.  It  would,  of 
course,  be  inadmissible  to  connect  the  lead  of  any  branch 
cable  with  the  lead  of  the  main,  unless  the  branch  were  laid 
solid.  This  wouid  present  no  difficulty  where  iron  service 
boxes  were  used.  If,  however,  service  joints  of  three  or 
four-core  distributors  were  covered  by  lead  T-sleeves  it 
would  be  quite  possible,  by  removing  a  narrow  strip  of  lead 


from  the  branch  cable  near  the  sleeve,  to  maintain  the  insu- 
lation of  the  distributor  lead.  The  break  of  the  lead  of  the 
service  cable  would  be  covered  by  an  insulating  scaling 
fitting,  such  as  is  used  for  isolating  the  lead  of  traction 
feeders  into  short  lengths.  This  fitting,  being  pitched  in 
with  the  T-sleeve,  would  make  quite  a  sound  job.  The 
lead  of  the  armoured  cable  service  would,  of  course,  have  to 
be  earthed,  and  this  would  be  done  by  bonding  it  to  the 
service  box,  and  also,  if  thought  desirable,  to  the  water 
main  inside  the  building.  It  would  not  be  possible  bo 
maintain  such  effective  insulation  of  the  lead  of  the  distri- 
butor if  the  boxes  used  were  of  the  brass  gland  type. 
Although  the  brass  gland  could  be  insulated  from  the  box. 
to  do  so  would  really  sacrifice  all  the  advantages  of  this 
type.  Experience  has  proved  however  that,  given  a  careful 
jointer,  a  box  of  the  compound  pocket  gland  type  will  maki 
as  sound  a  job  as  one  of  the  brass  gland  type,  without  call- 
ing for  so  high  a  degree  of  skill,  the  plumbing  of  the  brass 
glands,  especially  when  these  are  large,  being  an  operation 
requiring  a  first-rate  plumber. 

With  a  system  of  cables  arranged  as  described  above, 
breakdown  of  the  insulation  of  the  conductor  at  any  point 
would  not,  normally,  result  in  any  leakage  current,  and 
consequently  could  go  for  a  long  time  undetected.  Should. 
however,  the  insulation  of  the  lead  fail  at  this  or  at 
any  other-point  on  that  particular  length  the  conditions  of 
a  system  with  earthed  but  unbonded  leads  would  be  partly 
reproduced  with  the  attendant  evils.  It  therefore  becomes 
essential  to  have  some  means  of  checking  the  insulation  of 
both  the  conductor  and  the  lead.  Regarding  any  particular 
length  of  cable,  it  is  quite  apparent  that  if  the  conductor  insu- 
lation be  faulty,  and  that  of  the  lead  be  good,  the  lead  will 
become  alive.  By  testing  the  lead,  first  for  potential  then 
for  insulation,  an  excellent  knowledge  is  obtained  of  the 
state  of  the  particular  length.  With  the  lead  of  the  cables 
isolated  at  each  box,  it  is  impossible  to  apply  such  a  test. 
If.  however,  the  lead  of  the  cable  be  bonded  at  each  box. 
but  with  an  insulated  bond,  and,  furthermore,  if  in  each 
disconnecting  box  the  lead  of  each  way  be  connected  to  an 
insulated  terminal,  it  is  possible  for  a"  box  inspector  to  test 
with  test  lamps,  or,  more  accurately,  with  a  voltmeter,  the 
insulation  of  conductor  and  lead  of  each  length  of  cable  on 
the  system.  Should  the  lead  be  found  alive  a  conductor 
fault  would  be  indicated,  and  this  would  be  tested  for  in 
the  usual  way,  the  lead  being  meanwhile  earthed  at  one  dis- 
connecting box.  In  case  of  an  earth  on  the  lead  being 
indicated,  this  would  point  either  to  a  neutral  fault  or  to 
damage  to  the  channel  at  some  point,  which  would  be  found 
by  locating  the  fault  on  the  lead,  one  of  the  outers  being 
used  as  a  return  wire,  the  neutral  conductor  meanwhile 
being  connected. 

The  provision  of  an  insulated  bond  at  each  box  should 
lie  a  comparatively  easy  matter.  The  bond  would  be  wiped 
on  to  the  lead  of  the  cable  at  a  point  that  would  come  inside 
the  box  close  to  the  gland,  and  would  be  of  ordinary  insu- 
lated cable.  The  attachment  of  the  bond  should  be  done 
before  the  lead  of  the  cable  is  removed  for  sweating  of 
fittings.  This  method  of  bonding  would  necessitate  the 
use  of  a  box  slightly  longer  than  would  otherwise  be 
required,  and  on  completion  of  the  job  the  bond  would  be 
in  the  box  surrounded  by  compound. 

The  system  can  easily  be  extended  by  connecting  t 
the  leads  of  the  cables  in  the  disconnecting  box  in  the  sane 
way  as  are  the  conductors,  and.  in  the  feeder  pillars,  by 
connecting  the  leads  of  the. various  distributor  ways  to  the 
lead  of  the  feeder.  The  lead  of  each  way  from  the  feeder 
pillar  should  lie  isolated  from  all  other  ways  of  the  same 
or  of  other  feeders  in  the  various  Ikixcs.  as  this  will 
considerably  expedite  testing  operations.  The  feeder  leads 
at  the  works  can  then  be  connected  to  a  terminal  board, 
so  arranged  that  daily  tests  of  the  potential  and  insulation 
of  each  feeder  lead  can  rapidly  and  conveniently  be  made. 
As  in  the  case  of  services,  it  is  essential  to  break  th 
tinuity  of  the  feeder  lead  before  it  leaves  the  channel  to 
enter  the  cable  subway,  the  lead  in  the  cable  subway  being 
earthed  in  the  usual  manner.  The  earthing  of  feeder 
pillars  and  disconnecting  boxes  would  have  to  be  efficiently 
carried  out.  This  could  best  be  done  by  bonding  to  the 
nearest  water  main. 

As  an  alternative  to  the  above  method  of  connecting  np 
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the  lead  of  the  feeder  cables  in  the  works,  a  system  could 
be  arranged  by  which  they  were  connected,  each  through  a 
switch,  to  a  bus-bar,  which  bus-bar  would  be  put  to  earth, 
through  a  resistance,  in  a  similar  way  to  the  neutral  of 
a  three-wire  system.  With  this  method,  the  lead  of  the 
cables  would  be  maintained  normally  at  earth  potential, 
and  by  connecting  an  ammeter  between  the  bus-bar  and 
earth,  faults  on  the  conductor  would  be  at  once  indicated 
by  the  passage  of  a  current  through  the  ammeter.  By 
opening  the  various  switches,  this  fault  would  at  once  be 
localised  to  a  particular  feeder,  and  by  testing  the  various 
ways  at  the  feeder  pillar,  to  the  particular  section.  The 
further  localisation  to  the  shortest  length  would  be  a  simple 
matter.  Faults  of  the  insulation  of  the  lead  would  be 
tested  for,  at  the  works,  by  opening  the  various  switches 
and  testing  with  lamps.  In  case  of  a  fault  being  indicated, 
it  would  be  followed  up  as  before.  As  each  way  in  the 
feeder  pillar  is  entirely  isolated,  the  tracing  of  a  faulty 
length  will  be  a  very  simple  matter,  and  will  take  little 
time,  especially  if  the  feeder  pillars  are  provided  with  an 
ample  number  of  ways. 

A  difficulty  arises  in  connection  with  a  system  as  outlined 
above  when  any  work,  such  as  connecting  a  service,  which 
requires  the  lead  of  the  cable  to  be  exposed,  has  to  be  carried 
out.  As  there  is  always  a  possibility  of  the  lead  becoming 
alive  through  a  conductor  fault,  special  precautions  would 
have  to  be  taken  before  working.  The  most  thorough 
method  would  be  to  disconnect  the  length  of  lead  in  the 
nearest  disconnecting  boxes,  and  to  earth  it  to  the  frame  of 
one  box.  If  disconnecting  boxes  with  diving-bell  covers 
were  used,  this  would  be  quite  a  simple  matter,  and  would 
take  up  little  time.  The  jointer  would,  of  course,  test  the 
lead  for  insulation  and  potential  before  and  after  his  work, 
and  report  any  defect. 

Such  a  cable  system  as  has  been  described  would,  if  - 
properly  maintained,  make  a  bad  fault  or  burn-out  a  very 
remote  possibility.  By  maintaining  efficient  insulation  of 
the  lead,  a  conductor  fault,  while  being  immediately  detected, 
is  comparatively  harmless,  and  a  good  insulation  of  the 
lead,  indicating,  as  it  does,  that  the  channeling  of  the 
cables  is  in  perfect  order,  makes  conductor  faults  the  more 
unlikely.  The  system  would  fail  in  the  case  of  simul- 
taneous faults  in  the  conductor  and  the  lead,  and  an  earth 
would  be  put  on  the  conductor  network.  By  manipulation 
of  the  switches  connecting  each  feeder  lead  to  the  earth 
bus-bar,  the  lead  of  the  section  containing  the  conductor 
fault  could  be  isolated  from  earth  and  the  neutral 
of  the  conductor  system  restored  to  earth  potential. 
If  the  faults  on  the  conductor  and  lead  were  both  on  the 
same  feeder  section  the  earth  could  not,  of  course,  be 
removed  so  easily,  but  by  disconnecting  each  way  at  the 
feeder  pillar  in  turn,  the  lead  of  the  faulty  way  could 
be  isolated,  unless  again  the  two  faults  were  on  the 
same  sub-section,  when  the  conductor  fault  would  have  to 
be  followed  up  and  removed.  The  possibility  of  the  sim- 
ultaneous occurrence  of  two  faults  is  not  great,  especially 
on  the  same  feeder  section,  certainly  not  greater  than  the 
simultaneous  occurrence  of  two  faults  on  each  outer,  or  on 
an  outer  and  neutral  of  an  ordinary  three-w7ire  system  with 
bonded  and  earthed  cable  leads.  The  system,  of  course, 
affords  no  protection  against  mechanical  damage.  It  should 
be  noted  that  the  method  of  locating  conductor  faults  to  the 
shortest  length  by  testing  the  lead  for  potential,  not  only 
can  be  carried  out  with  the  utmost  ease  without  inter- 
ruption of  supply,  but,  by  reason  of  the  isolation  of  each 
feeder  way,  with  very  much  greater  speed  than  by  direct 
tests  on  the  distributor  conductors,  as  the  sections  will  all 
be  very  small,  and  a  test  at  the  feeder  pillar  will  leave  little 
to  be  done. 

The  writer  is  not  aware  that  a  system  such  as  has  been 
described  has  ever  been  carried  out.  The  method  of 
insulating  and  isolating  each  length  of  lead  is  well  known, 
but  with  such  a  system  it  is  impossible  to  form  any  accurate 
idea  of  the  state  of  the  insulation  of  the  conductors.  The 
insulation  of  the  network  to  earth  may  be  high,  while  the 
insulation  of  the  conductor  to  lead  may  be  low  in  many 
places,  and,  moreover,  conductor  faults  can  develop  and 
accumulate  in  number  without  detection,  till,  hi  course  of 
time,  the  insulation  of  the  lead  begins  to  deteriorate 
generally,  when  the  penalty  has  to  be  paid  for  the  false 


security  that  has  for  a  time  been  enjoyed.  With  an 
insulated  and  bonded  system,  double  insulation  is  fully 
maintained  and  utilised,  but  easy  means  are  adopted 
frequently  to  determine  the  insulation  of  both  conductor 
and  lead.  A  fault  on  either  causes  no  inconvenience  or 
interruption  of  supply,  but  can  be  located  and  repaired  in 
comfort.  The  method  of  isolating  feeder  sub-sections 
enables  faults  to  be  found  very  quickly  and  easily,  while 
finally,  the  great  bugbear  of  the  conscientious  mains  engi- 
neer, neutral  faults,  which  with  an  ordinary  system  are  so 
difficult  to  locate,  are  indicated  with  the  system  described 
as  an  earth  on  the  lead,  and  are  located  with  the  same  ease 
and  expedition  as  faults  on  the  outers. 


EQUIPMENT  OF   KING    GEORGE    DOCK,  HULL. 


{.Concluded  from  page  M2.) 

The  hydraulic  pumping  station  is  situated  at  the  east  end 
of  the  estate,  adjacent  to  the  coal  hoists. 

The  installation  consists  of  four  sets  of  three-throw  hori- 
zontal pumps,  each  capable  of  delivering  '250  gallons  of  water 
per  minute,  against  a  pressure  of  850  lb.  per  square  inch. 

Each  pump  is  driven  through  a  single  reduction,  machine 
cut,  double  helical  gear  by  a  200  b.h.p.  open  type  motor,  the 
pumps,  motor  and  bearings  for  the  gearing,  being  mounted 
on  a  cast-iron  bedplate  of  substantial  design.  The  motors 
run  at  500  r.p.m.,  and  the  pump  crankshaft  at  55  r.p.m. 

The  rams  are  of  hard  manganese  bronze  5§  in.  diameter, 
and  have  a  stroke  of  18  in.  The  cylinders  are  of  cast  iron 
with  gunmetal  neck  rings,  and  have  single  delivery  and  double 
suction  valves,  the  valve  boxes,  which  are  of  cast  steel  with 
hard  bronze  valves  and  seats,  are  bolted  direct  to  branches 
provided  on  the  cylinders. 

Three  accumulators  are  provided;  the  return  water  from 
the  system  is  led  into  four  cast-iron  tanks ;  any  leakage  in 
the  return  water  pipe  lines  is  automatically  made  up  in  the 
tanks  from  the  fresh  water  mains.  In  the  event  of  the  return 
water  supply  being  interrupted,  the  tanks  can  be  filled  from 
the  dock  by  four  emergency  centrifugal  pumps,  direct  driven 
by  7^  b.h.p.  motors. 

The  starting  or  stopping  of  the  motors  is  earned  out  auto- 
matically by  the  accumulators,  when  they  are  at  the  top  and 
bottom  of  their  stroke. 

A  square  6teel  tappet  rod  arranged  vertically  is  partially 
rotated  by  tappets  fixed  on  the  accumulator.  An  eccentric 
at  the  lower  end  of  the  tappet  rod  controls  a  hydraulic  slide 
valve,  which  is  connected  to  the  pressure  mains.  When  the 
accumulator  is  nearing  the  bottom  of  its  stroke  and  the  pumps 
are  to  be  started,  the  slide  valve,  moved  by  the  eccentric, 
admits  pressure  to  a  small  hydraulic  ram,  which  moves  for- 
ward against  a  ram  of  smaller  diameter,  which  is  always 
connected  to  the  pressure  mains.  Tn  moving  forward,  the 
ram  operates  an  electric  tramway  type  controller,  through  a 
simple  system  of  links,  levers  and  gearing.  During  this  move- 
ment, the  pumps  are  simply  circulating  water  through  a  bye- 
pass  connecting  the  suction  and  discharge.  When  the  con- 
troller is  in  the  "  on  "  position  and  all  the  resistance  is  out 
of  the  motor  circuit,  the  operating  ram,  still  moving  forward, 
strikes  the  tappet  of  a  small  hydraulic  slide  valve,  which  closes 
the  bye-pass  by  admitting  pressure  to  the  ram  of  a  hydrauli- 
eally  operated  valve.    The  pump  is  then  working  under  load. 

When  the  accumulator  is  nearing  the  top  of  its  stroke  and 
the  pumps  are  to  be  stopped,  the  slide  valve  moved  by  the 
eccentric  opens  the  starting  ram  to  exhaust  and  the  above 
operations  are  reversed,  the  starter  being  brought  to  the 
"off"  position  by  the  constant  pressure  ram.  'TTiis  arrange- 
ment, by  starting  and  stopping  the  motors  under  no  load, 
prevents  any  excessive  rush  of  current,  and  has  been  found 
to  work  exceedingly  well  in  practice. 

The  main  feeder  cables  are  connected  directly  to  the  bus- 
bars of  the  switchboard,  which  consists  of  a  separate  panel 
for  each  set  of  pumps,  equipped  with  double-pole  circuit- 
breakers  and  ammeter.  A  watt-meter  is  fitted,  which,  to- 
gether with  a  Venturi  meter  in  the  delivery  pipe  line,  enables 
the  cost  of  pumping  to  be  accurately  kept.  At  the  trials  the 
overall  efficiency  of  the  motors  and  pumps  varied  from  81  per 
cent,  to  85  per  cent. 

The  coal  shipping  appliances  at  present  consist  of  two  con- 
veyors situated  at  Nos.  2  and  3  berths,  and  one  fixed  and 
one  movable  coal  hoist  at  No.  6  berth,  so  arranged  that  both 
hoists  can,  if  required,  deliver  into  the  same  ship.  These 
appliances  will  be  added  to  in  the  future  by  probably  three 
additional  conveyors  or,  alternatively,  two  conveyors  aud  one 
hoist. 

The  hoists  are  operated  by  hydraulic  power,  and  each  is 
capable  of  dealing  with  wagons  having  a  maximum  gross 
weight  of  35  tons.  The  coal  conveyor  belts  are  of  mild  steel 
plate,  supported  on  link   chains. 

All  the  working  operations  are  controlled  from  a  conveni- 
ently placed  cabin  on  the  main  gantry  framing,  all  the  spout 
adjustments  being  made  by  means  of  electrically-driven 
winches  and  wire  ropes. 
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Hie  main  conveyor  is  driven  by  a  -220-B.H.r.  motor  and  two 
sets  of  steel  wheel  and  chain  gearing,  a  differential  gear 
being  fitted  to  equalise  the  load  on  the  conveyor  chains.  The 
speed  of  the  belts  is  120  ft.  per  minute.  The  spouts  are 
driven  by  helical  spur  gearing  and  electric  motors  mounted 
at  the  back  end  of  the  spout  gilders. 

The  capacity  of  the  conveyors  is  nominally  800  tons  pet 
hour,  though  on  the  trials  this  was  considerably  exceeded. 

The  dock  entrance  gates  are  of  the  composite  type  with 
,-traight  sills  and  fixed  flotation. 

The  rope  barrels  are  driven  by  means  of  machine-cut 
gears  and  reversible,  three-throw-,  single  acting,  oscillating, 
hydraulic  engines,   developing  '25   b.h.p. 

The  pumping  installation  at  the  graving  docks  consists  of 
two  main  centrifugal  pumps,  a  centrifugal  drainage  pump, 
and  a  charging  pump. 

The  pump  house,  is  formed  between  the  walls  of  the  two 
docks,  and  is  covered  in  by  a  central  skylight  and  reinforced 
concrete  slabs  covered  with  asphalte  and  supported  by  steel 
joists. 

The  main  pimps  each 'have  a  mean  capacity  of  36,000  gal- 
lons of  water  per  minute  against  a  head  of  40  ft.    The  two 
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pumps  working  together  are  capable  of  emptying  the  72-ft. 
dock  in  90  minutes,  or  the  66-ft.  dock  in  70  minutes. 

The  pumps  run  at  S75-416  r.f.m.,  and  absorb  a  maximum 
h.p.  of  390.  They  are  driven  direct  by  shunt-wound  open- 
type  motors  of  420  b.h.p.,  drip  shields  beine  fitted  over  the 
commutators. 

The  feeder  cables  are  led  to  a  switch  pillar,  each  pair  of 
cables  having  two  single-pole  knife  switches,  a  voltmeter. 
and   watt-hour  meter   being   provided  in  the  pillar. 

The  bus-bars  of  the  switch  pillar  are  connected  to  a  distri- 
bution board,  from  which  the  various  services  to  the  motors 
are  taken,  each  service  being  fitted  with  pull-out  switches. 

The  starting  gear  for  the  main  motors  consists  of  an  iron- 
clad pillar,  containing  an  ammeter,  shunt  field  regulator,  and 
a  multiple-lever  starter.  Step-by-step  operation  is  effected 
by  means  of  a  slow  motion  ratchet  type  handle;  a  double- 
pole  circuit  breaker  is  actuated  by  this  handle  and  is  inter- 
locked with  the  starter,  so  that  the  breaker  can  only  be  put 
ou  when  the  starter  is  "off,  and  the  breaker  is  tripped  and 
cannot  be  put  on  again  until  the  starter  is  returned  to  the 
"off"  position,  in  the  event  of  the  operator  failing  to  com- 
plete the  operation  of  starting. 

The  drainage  pump  delivers  3.000  gallons  of  water  per 
minute  when  pumping  against  a  total  head  of  54  ft. 

The  pump  is  driven  by  a  75-b.h.p.  semi-enclosed  motor  at  a 
speed  of  1,100  r.p.m.  The  charging  pump  is  driven  through 
.earing  by  a  semi-enclosed  motor  of  4  b.h.p. 

A  25-ton  electric  travelling  crane  running  on  rails  laid  on 
the  pier  between  the  two  docks,  and  capable  of  serving  both 
docks,  is  now  being  installed. 

The  electrical  energy  for  power  and  lighting  is  distributed 
by  means  of  10  main  feeder  circuits,  arranged  as  follows:  — 

Circuit.  Description  of  Machines  on  Circuit. 

A.  Two  coal  conveyors. 

B.  Cranes  and  capstans  north   quay,  north-west  arm 

C.  Cranes  and  capstans  south   quay,   north-west  arm 

D.  Grain  silo. 

E.  Hydraulic  pumping  plant. 

F.  Graving   dock   pumping  plant. 

G.  Cranes  and  capstans  at   south  quays  of  main  basin 

and  north-east  arm. 
H,  K.  &  L.  Electric  light  feeders. 

The  main  switchboard  consists  of  a  separate  panel  for  each 
of  the  above  circuits.  Each  of  the  power  circuit  panels  are 
equipped  with  an  ammeter,  two  single-pole  circuit  breakers, 
and  single-pole  knife  switches  to  each  cable  where  the  feeders 
consist  of  more  than  two  cables.  The  lighting  circuit  panels 
are  each  equipped  with  two  ammeters,  two  single-pole  circuit 
breakers,   and  knife  switches. 

An  earthing  panel  is  provided  equipped  with  a  circuit- 
breaker,  ammeter,  limiting  resistance  and  alarm  signals.  Watt- 
hour  meters  are  provided  on  the  lighting  and  power  circuits. 

The  main  bus-bars  are  fitted  with  isolating  switches,  so 
that  the  panels  controlling  circuits  B,  0,  E>,  and  G,  or  cir- 
cuits A,  E,  and  F,  or  circuits  H,  K,  and  L  can  be  cut  out 
in  case  of  any  fault.  . 

The  feeders  consist  of  single  conductor  cables  which,  in 
the  case  of  circuits  A.  B.  C,   G,   H.  K.  and   I„  are  led   to 


feeder  pillars,    from  which    distributing    cables   to    serve   tin- 
various  machines  or   lighting  circuits  are   led. 

In  view  of  the  importance  of  maintaining  an  uninterrupted 
supply  to  the  hydraulic  pumps,  feeders  E  and  F  are  con- 
nected to  the  bus-bars  of  a  sub-switchboard,  situated  near 
the  hydraulic  pumping  station,  from  which  servi 
taken  to  the  two  pumping  installations.  Each  incoming  and 
outgoing  cable  is  fitted  with  a  single-pole  switch,  so  that 
any  pair  of  the  centrifugal  pump  feeder  cables  may  be  used 
to  supplv  the  hydraulic  pumps  in  case  of  necessity. 

The  power  circuit  feeder  pillars  are  equipped  with  two 
single-pole  switches  for  each  pair  of  incoming  and  outgoing 
pair  of  cables.  The  lighting  circuit  feeder  pillars  have  re- 
movable  porcelain  handle   fuses  for  each   sub-feeder. 

All  the  main  feeder  cables  for  the  power  and  lighting  cir- 
cuits and  distributing  cables  for  power  are  of  the  single 
conductor  tvpe,  paper  insulated  and  leal  sheat>>ed,  laid 
generally  on"  the  solid  system  in  earthenware  troughmg,  with 
tile  covers. 

In  special  cases  where  the  ground  was  soft  the  cables  were 
laid  solid  in  cast-iron  troughs  with  cast-iron  covers.  Where 
the  cables  were  laid  under  railway  tracks  they  were  drawn 
into  cast-iron  pipes,  brick  pits  roofed  with  flags  being  pro- 
vided at  each  end  of  the  pipes,  up  to  which  the  troughmg  of 
the  solid  svstem  was  laid.  The  cables  laid  in  the  subway 
under  the  lock  are  insulated  as  above  and  double  armoured, 
yarned  and  compounded  overall.  The  distributing  cables  to 
the  cranes  and  capstans  on  the  various  quays  are  single 
armoured,  yarned,  and  compounded 
overall,  and  are  supported  by  cast-iron 
racks,  fixed  in  the  tunnels  formed  in 
the  quay   walls. 

The  services  to  the  capstans  and  to 
the  plug  boxes  for  the  cranes,  are 
taken  from  the  distributor  cables 
through  branch  boxes,  which  are  of  the 
solid  type  where  the  distributors  are 
supported  on  racks  in  the  wall  tunnels. 
George  Dock.  and    of  the  mushroom   type,   in   brick- 

pits,     fitted    with     roadway    frame    and 
cover  where  the  distributors  are  laid  in 
the  ground.    The  services  are  connected  through  links  in  both 
types  of  box. 

The  lighting  sub-feeders  and  distributors  are  two  or  three- 
core,  paper  insulated,  lead  sheathed  double-steel  tape 
aimoured  cables,  laid  direct  in  the  ground,  and  protected  by 
cieosoted  planks.  The  cables  are  looped  into  switchboxes 
attached  to  the  lamp  standards. 

The  whole  of  the  estate  is  lighted  by  electric  in:andescent 
and  seven-ampere  flame  arc  lamps.  The  are  lamps,  of  which 
there  are  132,  are  supported  at  a  height  of  30  ft.  above  the 
ground  by  steel  standards.  Arc  lamps  are  used  exclusively 
for  lighting  the  railway  sidings,  the  service  consisting  of  bare 
overhead  wires  run  on  insulators  carried  by  cross  arms  on  the 
lamp  standards  or  intermediate  timber  posts. 


NEW     ASH     AND     CLINKER     EQUIPMENT 
FOR     CENTRAL     STATIONS. 


The  advantages  of  automatic  mechanical  equipment  for 
removing  ash  and  clinker  must  be  obvious  to  everyone  who 
has  had  anything  to  do  with  the  operation  of  large  or  medium 
sized  boilers.  Manual  labour  is  too  slow  and  costly  to  be 
satisfactory  in  this  connection.  The  task  is  more  than  can 
reasonably  be  expected  from  flesh  and  blood,  in  view  of  the 
great  quantities  of  material  concerned,  and  the  heat  and  dust 
accompanying  its  removal  by  other  than  mechanical  means. 
Also,  if  the  grate  and  ashpit  are  kept  clean  by  manual  labour, 
a  certain  loss  of  efficiency  by  admission  of  cold  air  is  almost 
certain  to  occur.  On  economic,  technical,  and  hygienic 
grounds  alike,  it  is  highly  desirable  to  employ  some  automatic 
means  of  removing  hot  ash  and  clinker  continuously,  and 
without  raising  dust. 

In  the  Schwabach  system,  illustrated  in  the  accompanying 
figures  [from  K.T.Z.).  hot  ashes  and  clinkers  fall  through 
chutes  straight  into  a  water  trough,  where  they  are  quenched, 
and  whence  they  are  removed  continuously.  The  chutes  dip 
into  the  water,  so  that  there  is  no  possibility  of  dust  escaping 
into  the  surrounding  atmosphere.  The  ash  and  clinker  ducts. 
a,  b,  c  (fig.  1),  for  each  grate  are  grouped  together,  so  that  a 
single  waterway  serves  a  whole  row  of  boilers  for  quenching 
purposes  (fig.  2).  The  waterway  is  formed  in  a  concrete 
plinth  which  carries  a  light  iron  framework  for  the  support 
of  the  conveyor  chain.  The  rim  of  the  trough  is  provided 
with  rails  for  the  chain  rollers,  and  a  third  rail  is  provided 
at  the  bottom  of  the  trough,  so  that  the  conveyor  is  kept 
from  rubbing  on  the  concrete.  Ashes  and  small  pieces ._ol 
clinker  collect  to  a  depth  equal  to  the  height  of  the  third 
rail,  and  thus  furnish  further  protection  against  abrasion. 
The  conveyor  scoops  are  so  constructed  and  so  set  on  the 
chain  that' no  pieces  larger  than.  say.  1J  inches  are  allowed 
to  fall  through  or  between  them,  hence  there  is  no  risk  of 
scraping  the  bottom  by  large  pieces  caught  under  the  con- 
vevor  chain.    The  latter  moves  quite  slowly,  so  that  the  ash 
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and  clinker  is  thoroughly  quenched  by  the  time  it  reaches 
the  inclined  portion  of  the  trough  up  which  it  is  dragged, 
prior  to  being  discharged  into  a  tip  wagon  or  on  to  a  re- 
moval conveyor,  as  may  be  more  convenient.  The  boiler  crew 
is  relieved  entirely  of  the  duty  of  opening  and  closing  ash 
ducts  and  quenching  hot,  dry  ashes;  the  action  is  automatic 
and  continuous. 

At  the  two  ends  of  the  trough,  the  conveyor  chain  is  taken 
over  a  driving  wheel  and  over  a  tension  device  respectively, 
return  tracks  being  laid  along  the  top  of  the  ironwork  already 
mentioned.  The  conveyor  is  driven  by  an  electric  motor 
through  double-reduction  worm  and  spur  gearing;  attendance 
and  maintenance  charges  on  the  equipment  are  exceptionally 
low  owing  to  the  arrangement  of  the  moving  parts  and  the 


effects  as  far  as  possible.  For  this  he  can  hardly  be  blamed, 
but  it  is  obviously  more  economical  and  in  every  way  more 
efficient  to  utilise  an  entirely  automatic  and  unobjectionable, 
mechanical  system. 


REVIEWS. 

Discovery:  Or  the  Spirit  and  Service  of  Science.  By  R.  A. 
Gregory.  London  :  Macmillan  .t  Co.  Price  5s.  net. 
In  this  work  the  author  seeks  to  promote  a  more  sympa- 
thetic attitude  on  the  part  of  the  public  towards  rti'w  who 
are  engaged  in  the  pursuit  of  scientific  truth,  and  to  remove 
the  widespread  mi --conception  which  prevails  as  to  the  mean- 
ing and  influence  of  science.  The  book  could  hardly  have 
appeared   at    a    more  opportune    time,    for    the    fierce    trial 


Fig.  1. 


Fig.  2. 

New   Automatic  Ash-handling  Equipment. 


slow  speed  at  which  they  arc  operated.  For  the  same  reason, 
the  power  requirement  is  low,  say,  1.5  to  2.2  kw.'s  for  an 
equipment  80  ft.   in  length. 

Fig.  3  shows,  in  section,  an  automatic  ash-ejector  which 
may  conveniently  be  employed  in  conjunction  with  the  above 
main  equipment,  to  quench  and  remove  dust  and  ashes  from 
collecting-pockets  in  flues  or  other  places  w-here  this  material 
is  collected  intentionally  or  otherwise.  An  outfall  pipe  (a,  fig. 
3)  of  oast  or  wrought  iron  is  provided  at  the  bottom  of  the 
ash  receptacle,  and  the  open  mouth  of  this  pipe  is  below  the 
surface  of  water  in  a  cast-iron  box  b.  The  water  level  is  kept 
constant  by  a  ball  valve  or  other  means,  and  thus  ensures  a 
dust  and  gas-tight  seal  between  the  dry  ashes  and  the  outer 
atmosphere.  Ash  and  similar  material  falling  into  b  is  at 
once  quenched  and  sinks  to  the  bottom  of  the  box,  whence  it 
is  removed  by  wings  on  a  cast-iron  wheel  c,  which  is  set 
with  its  spindle  perpendicular  to  the  inclined  bottom  of  the 
box  b   and   rotated  slowly,  through  worm   gearing   h,  by  an 


Fig.  3. — Device  for  Removing  Ashes  from  Flue-Pockets. 

electric  motor.  Quenched  ashes  carried  round  by  c  are  de- 
livered at  g  into  a  tip-wagon  or  other  convenient  receptacle. 
A  light  line  shafting  may  be  used,  if  convenient,  to  drive  a 
number  of  such  devices.  The  power  required  by  each 
amounts  only  to  a  few  tenths  of  a  kilowatt 

Special  advantages  of  this  apparatus  are  that  no  cold  air 
can  gain  admission  to  the  flue  via  the  ash-box  or  outfall,  and 
that  there  is  no  accumulation  of  dust  or  ash  necessitating 
periodical  special  cleaning.  It  is  only  necessary  to  remove 
filled  trucks  from  time  to  time  and,  even  this  can  be  avoided 
if  there  is  a  sufficient  quantity  of  material  to  justify  the  provi- 
sion of  a  belt  or  other  conveyor  for  its  removal.  No  dust  is 
raised  by  the  removal  of  the  ashes,  nor  are  there  any  injurious 
gases  such  as  rise  from  hot  ash  of  clinker.  The  freedom  from 
dust  results  in  a  minimum  expenditure  on  the  bearings  of 
machinery  in  the  neighbourhood  of  the  boiler  house,  and  the 
conditions  of  labour  for  the  boiler  crew  are  improved  by 
better  hygienic  conditions  and  the  elimination  of  much  manual 
labour.  Any  system  of  ash  removal  which  involves  handling 
dry  ashes  and  quenching  them  more  or  less  in  the  open  wastes 
much  time  and  labour  and  leads  to  conditions  which  are  un- 
pleasant and  injurious  both  to  men  and  machines.  The  heat, 
dust  and  fumes  in  such  a.  case  are,  indeed,  so  objectionable 
that  the  workman  spends  a  good  deal  of  time  in  evading  the 


through  which  the  country  is  passing  has  directed  attention 
to    the    imperative  necessity    of    encouraging    scientific    pro- 
gress as  an  essential  element  in  the  regeneration  of  the  nation 
and  in  the  maintenance  of  its  economic  position  amongst  the 
peoples  of  the  world.     Prof.   Gregory  points  out  that,  to  the 
]>opular   mind,   a  "man    of    science's   is  a  person    who  has 
developed  his  intellect  at  the  expense  of  his  spiritual  nature, 
and  has  thus  "  'ost  the  throbbing  and  compassionate  heart  of 
a  full  life,"  and,  indeed,  this  view  is  not  without  some  excuse, 
in  view  of  the  base  purposes  to  which  scientific  knowledge 
has  been  turned  by  our  enemies;  but  even  as  Caesar's  clay 
might  be  employed  to  stop  a  hole,  so  the  most  noble  scientific 
gifts  may  be  prostituted  to  the  service  of  the  devil,   and  no 
greater  error  could  be  committed  than  to  suppose  that  science 
should   be  blamed    for  its   misapplication.     The  author,   dis- 
cussing  the  methods    and    aims  of    science   from    numerous- 
points  of  view,  traverses  an  immense  field,  and  displays  an 
extraordinarily  wide  familiarity  with  the  history  of  scientific 
progress  in  all  its  branches.    The  book  reminds  us  somewhat 
of    Lubbock's    "  The   Use   of  Life,"    in  that   it  draws  upon 
innumerable    sources   for   apt   quotations    bearin"    upon   the 
subjects  of  which  it  treats.    The  general  method  of  the  author 
is  to  select  a  subject,  such  as  "Belief  and  Evidence,"  or  the 
"  Conquest  of   Disease,"   and    to  discuss  it  in    the   h'cht  of 
scientific    methods  and   aspirations,   with    numerous   illustra- 
tions derived  from  the  lives  and  achievements  of  researchers 
of  all  ages,  showing   bow  these  men,  the  salt  of  the  earth. 
have   by    slow    degrees,    and   with    infinite    pains    and    self- 
sacrifice,  built  up  the  magnificent  structure  which  forms  the 
framework  of  modern  civilisation  as  we  know  it.    The  record 
is  one  of  surpassing  interest,  and  drives  home  with  irresistible 
force  the  claim  that  scientific  discovery  has  contributed  more 
than    any   other  factor    of    modern    life   to    human   welfare. 
"  Every  addition  to  knowledge  is  a  stepping-stone  by  which 
the  human  race  can  pass  to  new  regions  of  discovery.  Science 
asks  not  for  words,  but  work:  for  the  patient  study  of  the 
tl-.ings  before,  us  rather  than   for  dreams  and  vague  specula- 
tions."    Nothing   in    the   book,    perhaps,    leaves   a  more  en- 
during  impression    th'in    the   fact,   exemplified   in    scores    of 
cases,  that  the  scientist's  is  a  labour  of  love;   the  value  of 
his  work  is  rarely  recognised  during  his  lifetime,   and  hardly 
ever  rewarded  in  proportion  to  its  merits.    But  the  thirst  for 
knowledge  is  insatiable,  and   volunteers  are  never  lacking  to 
devote  their  lives  to  the  task  which,   at  the  time,   seems  to 
be   useless — to  have  no  "practical  application,"  as   the  man 
in   the   street   would    say.    unconscious    of    the   fact  that    he 
enjoys  countless  privileges  and   comforts  only  made   possible 
by  those  researches  which   possessed  no  obvious  utility.     But 
the  author  clearly  recognises  the  necessity  of  both  industrial 
research   and  pure   scientific  investigation,    which   *"-•>*»  their 
own  respective  fields   to  till.     We  have  read  the  book   with 
the  keenest  interest  and  appreciation,  and  trust  that  it  will 
gain  the  widest  possible  circulation,  for  the  principles  which 
it  inculcates  are  of  the  highest  importance  to  the  future  of 
our  race. 

The  Engineer's  Year-Book  of  Formuhr,   Rules,  Tables,  Data, 
<tc,   for   1917.       Edited  by  H.   E.    Kempe,    M.Inst.C.E. 
London:  Crosby  Lockwood  &  Son.     Price  20s.  net. 
We  always  look   forward   to  the  arrival  of  the  new  year- 
book,   revised    and    brought    up-to-date,    and   enriched    with 
new  sections;  this  year  nearly  200  pages  of  new  matter  have 
been   inserted,    but  excisions  have  been  made  reducing    the 
increase  to  a  net  150  pages.     To  our  mind,  this  process  of 
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excision  is  us  important  as  that  of  extension;  many  a  once 
v. ell-known  hand-book  lias  gradually  declined  into  obscurity 
and  neglect  owing  to  its  pages  having  become  overladen  with 
obsolete  and  useless  matter,  to  the  accumulation  of  indepen- 
dent formulae  giving  widely  divergent  values  for  the  same 
quantity,  and  to  other  defects  symptomatic  of  senility- 
may  this  fate  never  overtake  our  old  friend  in  the  red  cover ! 
Thumb  notches  giving  direct  access  to  the  index  and  to  the 
'  buyers'  guide  are  external  innovations  for  which  we  are 
grateful;  ease  and  rapidity  of  reference  are  essential  factors 
of  convenience  and  utility  in  such  a  work.  New  sections 
deal  with  water-power  development  (by  A.  Surveyer),  navig- 
able waterways  (by  Dr.  B.  Cunningham),  and  the  metric 
system  (by  A.  H.  Allen),  and  the  section  on  gasworks  has 
been  rewritten  (by  A.  Meade) ;  all  these  are  subjects  of  vital 
interest  at  this  time.  As  for  the  contents  as  a  whole,  to 
review  them  seriatim  would  be  a  colossal  undertaking  in 
peace  time,  arid  is  unthinkable  during  the  war;  in  any  event, 
it  would  be  a  superfluous  task,  for  this  is  the  34th  year  of 
publication  of  the  work,  a  fact  which  speaks  for  itself.  We 
hope  the  book  will  not  grow  much  bigger;  it  already  con- 
tains 1,945  pages  of  editorial  matter  (without  the  index),  and 
we  suggest  that  the  editor  should  sternlv  decline  to  pass  the 
•3,000  mark. 

Principles  of  the  Telephone.  Part  I.  Subscribers'  Apparatus. 
Bv  Cyril  M.  Jansky,  B.S..  B.A..  and  Daniel  0.  Faber. 
E!E.  London  :  Hill  Publishing  Co.,  Ltd.  Price  6s.  3d. 
net. 

In  their  preface  to  the  above  volume,  which  is  the  first 
part  of  a  course  extending  over  three  volumes,  the  authors 
state  that  in  preparing  the  work  every  advantage  was  taken 
of  contact  with  men  engaged  in  the  industry,  particularly 
the  engineers  of  the  Wisconsin  Telephone  Co..;  and,  although 
details  of  construction  are  not  given  to  any  great  extent,  the 
principles  underlying  good  construction  are  aimed  at. 

In  the  introductory  chapter  is  described  in  simple  language 
the  method  of  operating  a  telephone  instrument.  The  func- 
tions of  the  several  pieces  of  apparatus  are  explained,  anl 
illustrations  are  given  of  the  assembled  parts. 

Chapters  II  pnd  III  deal  with  the  elementary  facts  of 
•electricity  and  magnetism;  and,  at  the  end  of  each,  questions 
are  appended  for  the  purpose  of  testing  the  student's  know- 
ledge of  what  he  has  read. 

Chapter  IV  deals  in  a  simple  manner  with  sound  and  the 
transmission  of  speech  telephonically. 

Chapter  V  and  VI  discuss  the  various  types  of  modern 
transmitters  and  receivers.  Self-induction,  mutual  induction, 
and  impedance  are  briefly  touched  upon;  and  in  this  connec- 
tion it  is  observed  that,  although  the  names  of  the  units  of 
resistance,  current,  pressure,  and  -capacity  are  duly  assigned 
to  these  quantities,  yet,  with  becoming  trans- Atlantic  modesty, 
the  authors  suppress  the  name  of  their  illustrious  compatriot 
m  the  case  of  the  unit  of  inductance ! 

The  remaining  four  chapters  are  devoted  to  descriptions  of 
signalling  apparatus  and  circuits,  subscribers'  set,  local  bat- 
tery systems,  C.B.  telephones,  and  sub-station  apparatus. 
Lines,  methods  of  leading  in,  party  lines,  and  intercommuni- 
cation systems  are  likewise  briefly  dealt  with.  A  useful  list 
of  faults  is  also  given,  and  the  methods  of  localising  them. 

In  describing  the  Leclanche  cell,  the  unusual  form  "  Le 
Clanche  "  is  employed  throughout— a  form  for  which  there 
is  no  justification,  and  which  is  at  variance  with  every  French 
technical   work   which  the  writer   has  consulted. 

On  page  98,  referring  to  fig.  75,  it  is  stated  that  the  primary 
of  the  induction  coil,  transmitter,  and  receiver  are  in  the 
line  circuit,  while  the  secondary,  the  transmitter,  and  the 
condenser  form  a  local  circuit.  To  be  in  accordance  with 
the  diagram,  the  words  primary  and  secondary  should  be 
interchanged. 

On  pages  18  and  118  references  to  Ohm's  law  are  made 
without  any  formal  statement  of  the  law  being  given  to 
assist  the  student  in  its  comprehension.  The  reader  must 
also  attend  to  the  definition  of  a  circular  mil  as  given  on 
page  PL,  otherwise  his  calculations  of  the  true  area  of  circular 
wires  will  differ  considerably  from  those  in  the  text  and  sub- 
joined  tables. 

Although  at  times  the  authors  are  not  so  explicit  as  they 
might  be  (e.g.,  page  121,  dealing  with  the  storage  of  energy 
in  the  space  surrounding  a  wire),  yet,  on  the  whole,  the  book 
is  one  that  may  safely  be  recommended  to  students  taking 
up  the  subject  of  telephony  for  the  first  time.  The  explana- 
tions and  descriptions  given  are  clearly  and  simply  stated, 
and  the  illustrative  numerical  examples  neatly  worked  out. 
The  many  illustrations  interspersed  throughout,  combined 
with  excellent  printing,  add  materially  to  the  merits  of  this 
introductory   volume. — A.  F. 


Electrical  Engineering :  Advanced  Course.  By  Prof.  Ernst. 
Julius  Berg,  ScD.  London  :  Hill  Publishing  Co.  Price 
15s.  net. 

The  author,  in  his  preface,  explains  that  this  volume  con- 
tains abstracts  of  a  series  of  lectures  given  to  graduate  stu 
dents  in  electrical  engineering  at  the  Union  College,  Schenec- 
tady, and  that  it  is  primarily  intended  to  prepare  the  student 
who  uses  it  to  understand  and  to  deal  mathematically  with 
phenomena  which  are  incidental  to  abnormal  or  transient  con- 


ditions  in  electric  circuits.    While  admitting  thai  the  subject- 
matter  of    the  book    has  been   thorough]]    treated   by   othei 
writers,  Dr.   Berg  hopes  thai    justification  foi    hi 
be  found   in  the   fact   thai   bis  treatment  is  nol   beyond  the 

comprehension   ol    a    -indent    who  has    c pleted    only   th< 

ordinary  undergraduate  course  in  electrical  engineering,  and 
he  further  hopes  that  it  may  serve  a  useful  purpose  in  call 
ing  the  student's  attention  to  a  field  of  mathematics  of  ex- 
treme importance,   but  one  which   is  too  little   known. 

The  problems  dealt 'with    are.   divided  into    two   i 
which   the    first    contains  the   mathematical   investigation    oi 
transient  phenomena  in  an  electrical  circuit;  while  th< 
part  is  devoted  to  problems  in  electrostatics 

In  the  part  dealing  with  transient  phenomena,  the  authoi 
begins  with  the  simple  ease  of  the  rise  or  fall  ol  the  current 
in  a  simple  inductive  circuit  when  an  B.M.F.  is  applied  to  it. 
or  when  a  source  of  B.M.F.  is  removed.  The  differential  equar- 
tion  for  this  case  is  obtained,  and  its  solution  discussed  and 
illustrated   by   several  examples  in  a  very  clear  marine] 

Next,  the  application  of  an  alternating  k.m.i.  to  a  circuit 
containing  concentrated   inductance    md  resistances   in  Beries 
is  discussed,   and   again  illustrative  examples   and    cm 
introduced. 

In  the  following  chapter,  the  influence  of  a  mutual  induct- 
ance is  considered.  The  treatment  is  clear  and  consistent. 
but  it  might  have  been  helpful  to  add  some-  explanation  of 
the  connection  between  circuits  which  are  linked  by  induc- 
tion by  the  diagrammatic  method  of  the  "equivalent  cir- 
cuit," which  is  so  useful  in  many  problems.  In  the  "equiva 
lent  circuit."  windings  which  are  linked  by  the  same  tlux 
appear  as  inductances  connected  iu  parallel,  while  windings 
which  link  separate  portions  of  a  flux  arc  represented  ac 
inductances  connected  in  series. 

The  next  chapter  is  devoted  to  a  circuit  having  a  variable 
inductance,  i.e.,  for  example,  circuits  with  an  iron  core.  This 
is  followed  by  a  chapter  dealing  with  the  effects  of  a  con- 
denser (i.e.,  a  concentrated  capacity)  in  the  circuit. 

The  remaining  seven  chapters  of  Part  I  trace  the  applica- 
tion of  the  principles  previously  given  to  circuits  in  which 
the  various  constants  of  the  circuit  (resistance,  inductance, 
and  capacity)  are  distributed  along  the  conductor,  and  thus 
form  a  mathematical  discussion  of  the  conditions  existing  in 
long  cables  and  transmission  lines.  The  treatment  is  entirely 
mathematical,  but  follows  gradually  from  the  simpler  cases 
already  given,  so  that  the  student  is  not  confronted  suddenly 
with  complex  expressions  without  gradual  preparation  foi 
realising   their  meaning   and  entering   upon   their   solution. 

The.  second  part  of  the  book  is  devoted  to  problems  in 
electrostatics,  and  is  on  lines  more,  in  accordance  with  those 
found  in  theoretical  treatises  on  the  subject.  A  graduated 
mathematical  sequence  is  not  possible  in  this  case,  and  the 
several  parts  of  the.  subject  are  treated  in  a  more  isolated 
fashion. 

After  a  discussion  of  the  fundamental  laws,  such 
lomb's  Law  and  Gauss's  Theorem,  the  method  of  images  is 
applied  to  point  charges.  Legendre's  Function  has  a  chap 
ter  to  itself.  Then  follow  chapters  dealing  with  concentric 
conductors  and  two-wire  and  three-wire  lines,  while  the  last 
chapter  gives  an  excellent  summary  of  the  principles  of 
electromagnetic  radiation  in  its  application  to  wireless  trans 
mission   of  waves. 

The  brief  analysis  which  has  been  given  of  the  contents 
of  the  volume  will  indicate  the  scope  which  it  covers,  and  i'. 
only  remains  to  say  that  the  author  has  accomplished  his 
task  excellently :  his  methods  are  clear  and  concise,  and  the 
result  is  a  very  helpful  introduction  to  the  study  of  problems 
in  electrical  engineering  which  demand  an  advanced  mathe- 
matical treatment  and  which,  for  that  reason,  are  sometimes 
considered  to  be  beyond  the  range  of  students  who  have  not 
specialised  in  the  higher  mathematics.  The  author  has  made 
it  possible  for  any  serious  student  of  electrical  engineering 
who  is  familiar  with  only  that  amount  of  mathematics  which 
is  included  in  an  ordinary  university  course  to  attack  with 
confidence  many  complex  problems  which  have  an  important 
place  in  practical  engineering  design  as  applied  to  electrical 
transmission.     For  this  we  owe  him   our  thanks. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 

FRANCE. — Some  recent  decisions  of  the    French   I 
Department  with   regard  to  the  tariff  classificatii  rj  oi 
articles  not  specified  in   the  Customs  Tariff  have  been   pub- 
lished in  the  Journal  Official.    Among   tl 

VpparatUS    for    transmitting     written    or     spoken    m 

which  is  dutiable  under  paragraph  534  bis — electro-technical 
apparatus.  (The  transmitter  and  registering  appari 
considered  as  one  apparatus  and  the  telephone  attachment  be 
another.  If  the  parts  are  imported  separately,  each  part  is 
uratus.) 
Cnprovanadium  containing  over  S  per  cent,  ol  vanadium 
is   dutiable  under  906    bis — ferro-vanadium. 

DENMARK.— Under  a  Royal  Decree,  dated   January   16th. 
the  warehouse  rent   for  the  storing  the  Stat.-  ware 
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houses  or  in  Custom  houses  has  been  increased  by  '25  per  cent, 
as  from  February  1st. 

AUSTRALIA.— Under  a  recent  Customs  by-law,  the  fol- 
lowing articles,  when  imported  for  use  in  the  manufacture 
within  the  Commonwealth  of  dry  electric  cells,  are  admitted 
as  "minor  articles,"  and  are  accordingly  free  of  duty  under 
the  Preferential  Tariff,  and  pay  5  per  cent,  ad  val.  under  the 
General  Tariff.  The  articles  in  question  are  brass  caps,  with 
nuts;  caps  for  carbons;  carbons;  zinc  cups;  and  terminals 
(ii.cluding  binding  posts)  of  brass  and  nuts  and  washers  there- 
for, but  not  including  terminals  having  metal  strips  or  other 
metal  attachments  soldered  thereto. 

ECUADOR.— A  new  Customs  Tariff  came  into  force  on 
January  1st,  1917,  under  a  Law  dated  October  13th  last,  which 
consolidates  the  duties  and  surtaxes  previously  m  force,  bor 
the  purpose  of  levying  import  duty,  goods  are  grouped  into 
classes,  each  class  being  subject  to  duty  at  a  prescribed  rate. 
The  free  list  has  been  added  to,  and  now  mcludes,  inter  alia, 
electric  accumulators  and  insulators,  telegraph  and  telephone 
posts  and  fittings,  and  industrial  machinery.  The  special 
local  surtaxes  on  the  import  duties  which  are  leviable  at 
various  ports  for  specific  local  purposes  remain  unchanged 
as  are  also  in  the  main  the  various  charges  levied  on  imported 
goods,  e.g.,  unloading  charges,  wharfage  charges.  &c.  Par- 
ticulars as  to  the  rates  of  duty  leviable  on  particular  goods 
can  be  obtained  from  the  Department  of  Commercial  Intelli- 
gence, 73,  Basinghall  Street,  E.C.  2. 

GAMBIA— Under  the  "Customs  (Amendment)  Ordinance, 
1916  "  invoices  for  goods  to  be  exported  to  Gambia,  may  now 
be  authenticated  by  any  person  authorised  to  administer  oaths 
in  the  United  Kingdom,  as  well  as  by  Collectors  ol  Customs. 
No  attestation  of  invoices  is  required  for  imports  not  exceed- 
ing £10  in  value. 

BRAZIL— The  Brazilian  Bucket  Law  for  1917,  which  came 
into  force  on  January  1st,  authorises  the  Government  to  levy 
import  duties  on  all  goods  in  the  proportion  of  o5  per  cent, 
in  gold  and  45  per  cent,  in  paper— the  proportions  faxed  by 
the  Bill,  as  noted  in  the  Review  of  December  22nd.    Among 
the  changes  made  in  the  Tariff  is  the  duty  on  plain    uncovered 
wire    in  cables  or  cords,  for  electrical  purposes,  which  is  now 
at   the   rate   of   800  reis   per  kilog.,    representing  a   duty   ot 
30  per  cent.    Electrodes  will  continue  to  pay  8  per  cent,  ait 
val      The   expediente    (registration)    tax   on   duty-free    goods 
(which  is  payable  on  the  same  basis  as  the  ordinary  import 
duties),  and   the  surtax  of  10  per  cent,    (paper)  on  that  tax 
are  continued  in  force.    Former  provisions  are  also  continued 
in  force  whereby  the  Government  is  authorised   (1)  to  levy, 
for  the  benefit  of  a  port  improvement  fund,  a  tax  not  exceed- 
ina  2  per  cent,    (gold)  upon   the  official  values  of  imports  at 
Rio  de  Janeiro,  Recife,  Bahia,  Rio  Grande  do  Sul,  Maranhao, 
Ceara.    Rio    Grande    do    Norte,    Parahyba,    Espinto    Santo, 
Parana,  Santa  Catharina,  Matto  Grosso,  Alagoas,  Parnahyba, 
\racaju,  and  Para;  and  (2)  to  levy  a  tax  of  from  1  to  5  reis 
per     kilog.     (according    to    the    value     of     the    goods)     on 
merchandise  loaded  or  discharged  at  Brazilian  ports  and  des- 
tined for  or  proceeding   from  other  ports.  .        . 
Consular    Invoices.      A    new    form   of   Consular    Invoice    is 
prescribed   bv  the  Law.     The  complete   specification   ot  each 
'•lass  of  merchandise  is  to  he  declared,  the  commercial  descrip- 
tion   application,  or  material  being  clearly  stated.    In. addition 
to  the  country  of  origin  of  the  goods,   the  country   in  which 
goods   were  purchased   for   export   to  Brazil   must   be   given. 
Invoices  are  to  be  presented  for  legalisation  before  the  sailing 
,,f  the  vessel  can-ving  the  goods;  if  not,  the  importer  is  liable 
to  a.  penalty  equal  to  double  duties  for  the  non-production  ol 
the  invoices  within  the  period  specified  for  their  presentation. 
The  fee  for  the  legalisation  of  invoices  is  raised  from  d  milreis 
to  4  milreis  (gold).                                               .,     .  , 

[Milreis  (1,000  reis),  gold  =  2s.  3d.;  milreis  paper  =  Is. 
(about).] 

FEDERATED  MALAY  STATES.-Under  the  "  War  .Taxa- 
tion Enactment,  1916."  a  new  export  duty  on  cultivate,! 
rubber  is  levied  for  one  year  from  January  1st  1917  v\  hen 
the  price  of  cultivated  rubber  does  not  exceed  2s.  od.  per  ID. 
the  duty  is  1\  per  cent,  ad  val. ;  when  the  price  exceeds 
2s.  6d.  per  lb.  the  duty  is  5  per  cent,  ad  vol. 


NEW     PATENTS     APPLIED     FOR,     1917. 

(NOT    YET    PUBLISHED). 


Compiled  expressly  for  this 
Electrical  Patent  Agent! 
Liverpool   and    Bradford. 


ournal  by    Messrs.   W.    P.  Thompson    &   Co 
2*5,    High     Holborn,    London,     W.C.,    and    al 


3,937.     "  Power    travt 
F..   StIRK,   G.   Stirk,    ]. 

3.954.     "  Ignition    devices    for 
March    19'h. 

3,956,     "  Magnetic    separators 
WenGBHS,   Ltd!     March    19th. 


s    in    electrically-driven    lathes,    boring 

Siikk.   R.  Stirk.      March  19th.  - 
s     for    internal-combustion     engines." 


A.    F.    Wenger,    A.    H.   C. 


R.  Tavlor. 
Wenger  and 
n    19th. 


3,958.  "  Magneto-electric    generators."      G.    F.    Cooke. 

3  976.  "  Sparking    plug     for     internal-combustion    engn 

in  u  s,  March  19th. 

4. mil.  "  Sell-contained    electric    lighting    apparatus." 

1002  Medical   induction    coils."     F.   D.    M.    Gordon.      March   19th 


Mi 


4,003.    "Electrical   heating  apparatus."    F.    I>.   M.  Gordon       March  19th. 
4,005.     "Galvanometer    for    use    on     board    ship,    &c."  '       Hymen-Jones. 

March  19th.  _  . 

4,014.     "Telephone,  &c,    diaphragms."      B.    A.    PlLKINCTON.      March   20th. 
4,036.     "Fusible  cut-outs."      E.   S.   Conradi  &   J.   F.  CONRAD]       March  30lh. 
4,047.     "Ozone  generators."      E.   L.  JOSEPH    ,v   Ozonaik,   Ltd       March    20th. 
4  074      "  Supporting     indirect    or    semi-indirect     inverted    shades    for     electric 
lamps."     A.   Hardie   &    H.    R.    Hakdib.      March  20th. 
4,082.     "  Magnetic   compasses."      L.    E.    CoWEV.      March   20th. 
4  083     "Processes  of    producing   metallised    brushes   for   -lectric    machines.1 
Compagnie  Generate   Electrize.     (France,   May  22nd.  1916  !     March  20th. 
4,097.     "Permanent   electric   flashlamp."      K.    J.    \V.    Ooilvib.      March   21st. 
4.116.     "Means    for    coupling    magneto-generator     with     int.  in.-il-combustu,'V 
erg'ine."      D.  Y.   Wheatlev.     March   21st. 

4,118.     "Electric    welding   machines."      G.    GandolfO.      March   21st. 
4,131.     "  Apparatus   for   regulating  by  hand    the   time  ol   ignition   in    internal- 
combustion   engines."     Soc.  Anon,    des    Etablissements   L.   Blekiot. 

4  142      "  Imitation  electric   candle   lamps."     C    AmmentoRP   &  G.    Gandolfo. 
(Denmark,    May  20th,   1916.) 
4,144.     "  Magneto-electric    machines."      O.     Pletscher.      March    21st. 
4,146,    4,147,    4,148.     "Oil-insulated    electrical     apparatus."      S.    E.    Bow  re  v. 
and   Duckham   &  Co.      March    21st. 

4,162.     "Electrical    cables,   flexible  cords,   &,    "      M.    11     GoLDSTOBS  &  J.   H 
Ward.     March   22nd. 
4,167.     "Sparking   plug."     J.   Dorn.      March    22nd. 

4,174.     "  Continuous-current    electric    generators."      R.    Boin.       March    22nd. 
4,177.     "Glands    for    electric    cables,   Sic."      G.    H.    BROOCH.      March  22nd. 
4T88.     "  Electric    circuit   controllers."      Cutler-Hammer    Manufacturing   Co. 
and'  Igranic   Electric  Co.     March  22nd. 

Electrical   transmitting   apparatus."      H.    K.    Harris       March    23rd. 
'Globes   for   enclosing    electric   glow    lamps."     T.    Tons    &    VmKrrvs. 
Ltd.     March  23rd. 
4,223.    "  Searchlights."     H.   Remington.      March    23rd. 

4,228.     "  Electric    generating  and   battery-charging    installations   lor    railways. 
&c."    A.  H.  Darker  and  J.  Stone  &  Co.     March  23rd. 

4 ''37      "Electrical    condensers    and    process     of     making 
Bri'ston    &   Co.      (U.S.A.,   March  23rd,    1916.)     March    23rd. 
4,256.      'Means    for  cooling    body  of    sparking   plugs   for.' 
engines."      J.    Knight.      March    24th. 

4,260.    "  Overhead    trolley-guide     for     electric     tramcars."        G.     R.    Goll. 
March  24th.  ,  _, 

4.2H8.     "Apparatus    for    electric    driving    ol    submarines,    A<  VOLT*    soc. 

\-.N       March   24th. 


4,19(L     "  1 
4,202?    "  I 


Philif>- 


1-combuslior 


PUBLISHED     SPECIFICATIONS. 


M.    Gori 


19X5. 

13,886.  Dynamo-electric  Power  Transmission  Apparatus  F.  V  Hets 
(Neuland    Patents,    Ltd.).      September    30th. 

1916. 

Th.  numbers  in  parentheses  are  those  under  which  the  -p. a  ideations  will  be 
print..!    and    abridged,    and    all    subsequent    proceedings    will    be    taken. 

1  418  Arc  Incandescent  Lamp  for  Therapeutic  and  other  purposes.  E 
A.    Gimingham.     (July   20th,    1916.)     (104,350.) 

1 436  Device  for  Controlling  Electric  Igniiion  in  Internal-combustion 
Engine's.     M.    Pensuti.     February    3rd,   1915.     (100,053.) 

2  290  Means  of  Control  for  Electro-mechanic -\i.  Transmissions  for 
Motor' Vehicles.  \V.  A.  Stevens.  Februar)  28th,  1916.  (Cognate  application. 
J'^0366)  Polyphase  Alternating  Electric  Current  Commutator  Machines. 
British     Thomson-Houston    Co.    &     N.    Shuttle-worth.         February    29th,     1916. 

a<30m'   Electric   Motor   Controllers.     J.  A.   Hurst  &   r    S.  Brook.     March 
1st,'  1916.      (104,381.)  .,     ....     . 

3  165  Studs  or  Electrodes  of  Electric  Discharges.  Marconi  s  Wireless 
Telegraph    Co.   &  H.    M.   Dowsett.     March   2nd,   1916.      I  104,385.) 

3,166  Aeroplanes  fitted  with  Wireless  Telegraph  A"™*™*-  >*£: 
coni's  Wireless  Telegraph  Co.   &  H.  M.    Dowsett.     March   2nd,  1916.     UM.386-, 

3,230.  Electric  Motor  Driving  Mechanism  for  Machines.  British  Thom- 
son-Houston   Co.   (General    Electric  Co.,   U.S.A.).      March   3rd,    1916.     £04,390. 

3  254.     Electric  Potentiometers.     F.   Wunsch.     March  4th,   1915.     (100,139.. 

o»i:i:  voi tagf  Regulating  Systems  for  Electrical  Circuits.  k.  i-.. 
Gilimor    (s£m Gyroscope   Co.,    U.S.A.,.      March   3rd,    1916.      (104.391.) 

3  726  Manufacture  of  Electrically-welded  Link  Chains  and  Cables.  K. 
Green.      March   13th,    1916.      (104,397.) 

3.739.  Coil  Supports  for  Electric  Apparatus,  such  is  Transformers. 
British    Thomson-Houston    Co.    (General    Electric    Co.,    U.S.A.).      March    13th, 

1936976a°KL3ECTLc    Cables.      British     Insulated     &     Helsby     Cables,    Ltd 
E.   A.    Bayles.      March  17th,  1916.      (104,401.) 

4  247      Electric     Transformers.        British    Thomson-Houston     to.     II,. 
Electric    Co.,   U.S.A.).     March   22nd,    1916.      (104.404.) 

4  399  Controlling  Mechanism  for  Electric  Motors .operating  Crams. 
Lifts,    and  the    like.     British   Thomson-Houston    Co.    &   W.    L.    Wise.      March 

^^„rrS.      I.   W.Baird.      March    29th,  1916.     ,104.4.0.1  , 

e!379.     Magnetos    for    Ignition    Purposes.     C.    Messerschmidl.     June    una, 

1975178l    Flfctrical    Rotary    Sivitches.      Armstrong,    Whirworth    Jj  Co.,    Sir 
W'O    Wahlingham.  W.  H.  &  J.  H.  Thain.  .Ma)    I9«h    1916    ,"04.426.1 
7,848.     Devices  for   Stripping    Insulated  Wire.     S.G.Wood.     June   22nd. 

1!,M60.0CONT6ROL  Systems  for  Electric  Motors.  British  ,Wes^fi^ 
Electric    &   Manufacturing   Co.    (Westinghouse    Electric    .v   Manufacturing    t-o.. 

Vi£2     A^TERs\N^oLTM^',W.ds.d1   E.eetrica,  Co.  *  V.   Deleh, 
June  15th,  1916.     (104,441.)  p„™,«      R     w     Mac- 

9062        SlUDEHOLDERS    FOR    GaS    OR     ELECTR,!!       LlCHT     IITIINc.s.       K.      ".     !«• 

Lac'hlan.      lune  27th,   1916.     (104.443.)  .  .  ,r„tl« 

11,548.     SPARK   Plugs.      J.   G.   Knutson       August   15th,    »•*<££*£      „„ 

11924  Lyc.ufring  Machines.  Sterling  I .  lephone  &  Electnl  Co.  a  in 
\    W     lames  "    August    22nd,    1916.      1104.464  < 

1°16" '         \UTOMATIC      AND      SEMI-AUTOM  MIC      TELEPHONE       SYSTEMS.        Retej        AutC- 

matie  Telephone    Co.  &   A.    Grahn.      August   2s,h.    1916      (104.41,,, 

12.737.     Electric    Sparking    Plug.      PH.    Sands,    A.    E.    Coney    Jc    H. 
Constable.     September  8.h.    1916.     '»„  ,M   c,„„s  ,»„  ,-,«,,     R. 

«S>'H,rS  Trie uz.'XKr* 

SSSSrSsA^BSBssroaws 

Foundry  Cc  I.      November  9th,  1916.     (164,480  | 
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War  has  brought  to  millions  of  our  own  people,  as 
well  as  to  the  enemy,  a  new  and  truer  conception  of 
the  British  Empire  and  of  the  spirit  of  Imperial 
Unity.  All  parts  of  the  Empire  have  contributed 
their  share  in  life,  in  blood,  and  in  treasure  to  bring- 
about  the  downfall  of  those  who  hoped  to  see  an  end 
of  the  Empire  upon  which,  as  we  sometimes  glory, 
the  sun  never  sets.  What  will  be  the  future  of  that 
Empire  ?  Will  our  kith  and  kin,  when  the  last  of 
the  fighting  is  done,  return  to  their  colonial  cities 
and  dwellings,  and  settle  down  to  the  daily  round 
and  common  task  as  of  former  days,  the  self-same 
men  as  they  went  away  when  the  call  of  Mother- 
land flashed  forth?  The  experiences  through  which 
we  all  have  passed  during  these  two  or  three  years 
surely  provide  the  answer.  There  will  remain  a  new 
comradeship  between  us  all,  and  having  laboured 
and  fought  and  died  side  by  side  to  break  a  tyrant 
power,  Mother  Country,  Colonies,  and  Dependen- 
cies alike  will  continue  the  spirit  that  has  charac- 
terised their  unity  of  action  in  war-time,  in  the  rich 
and  peaceful  development  that  the  coming  years  will 
bring.  Now,  the  one  thing  that  really  matters  is 
the  complete  defeat  iof  the  enemy;  then  we  shall 
have  great  work  to  do  to  secure  the  utilisation  of 
the  great  resources  of  the  Empire  for  the  good  of 
all  who  are  her  children,  and  not  for  the  enrichment 
of  those  with  whose  penetrative  designs  we  have 
become  all  too  familiar.  In  the  past  we  have  been 
blind  to  the  vastness  of  the  resources  and  the  great- 
ness of  the  opportunities  of  the  Empire,  though  we 
have  had  our  prophets  and  our  orators,  too,  who 
have  sought  to  impress  us.  But  we  cannot  repeat 
those  old  past  errors,  and  there  is  certainly  no  desire 
to  do  so  among  the  millions  in  these  islands  to-day. 
Two  things  have  been,  and  are,  needed  :  investiga- 
tion affording  necessary  information,  and  organisa- 
tion. In  regard  to  the  first,  there  was  appointed, 
as  a  result  of  the  Imperial  Conference  in  191 1,  a 
Dominions  Royal  Commission  to  report  on  the 
natural  resources,  trade,  and  legislation  of  certain 
portions  of  His  Majestv's  Dominions.  Through 
peace-time  and  in  war  the  Commission  has  carried 
on  its  labours,  and  now,  as  good  fortune  would  have 
it,  the  final  report  of  the  Commission  (Blue  Book 
Cd.  8462)  appears  while  another  Imperial  Confer- 
ence, called  by  the  present  Government,  is  in  session 
in  London.  This  final  report  is  an  impressive  and 
imposing  document,  and  its  contents  cover  a  very 
wide  field  indeed.  It  contains  a  mine  of  valuable 
material  concerning  the  natural  resources  of  the 
Empire,  and  emphasises  the  need  for  an  Imperial 
trade  policy  in  order  that  both  the  British  manufac- 
turer and  the  Colonies  may  utilise  these  for  their 
mutual  good,  the  former  both  meeting  the  actual 
requirements  of  the  Colonies  in  pursuing  their 
manufacturing  operations  and  using  the  raw  matt- 
rials  of  the  Dominions  in  so  doing.  It  does  not 
consider  that  any  short  cut  can  be  found  to  the 
formulation  of  such  an  Imperial  policy— it  must  in- 
clude much  that  is  not  fiscal— but  it  holds  that  what 
is  needed  is  detailed  examination  of  existing  condi- 
tions, and  practical  and  definite  proposals  for  the 
removal  of  difficulties  and  for  securing  co-opera- 
tion. It  gives  an  imposing  statement  of  resources 
and  deals  fully  with  the  application  of  scientific  re- 
search in  relation  to  their  development.  In  one  of 
its  many  sections  it  discusses  three  important  ques- 
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tions  bearing  on  the  future  of  inter-Imperial  trade, 
namely,  Trade  Intelligence  arrangements  now  in 
force,  the  statistical  systems  of  the  Empire,  and  the 
value  of  various  types  of  exhibitions  in  the  promo- 
tion of  trade.  The  work  of  the  Board  of  Trade 
Commercial  Intelligence  Department,  of  Trade 
Commissioners,  and  of  our  Consuls,  is  discussed, 
and  in  a  later  Section  the  proposed  unification  of 
legislation  bearing  upon  trade  is  examined.  We 
regret  that  in'  the  space  at  our  disposal  at  the 
moment  it  is  not  possible  to  deal  with  the  report 
at  the  length  which  its  interest  and  importance 
merit.  We  must  be  content  to  summarise  its  main 
conclusions  and  recommendations.  After  all  that 
has  occurred,  or  been  disclosed,  during  the  past 
three  years,  we  believe  it  will  be  generally  agreed 
that  it  is  vital  that  the  Empire  should,  as  far  as 
possible,  be  in  future  able  to  resist  any  pressure 
which  a  foreign  Power  or  group  of  Powers  can 
exercise  in  virtue  of  a  control  of  raw  materials  and 
commodities  essential  to  its  well  being.  Therefore, 
it  is  most  essential  that  a  complete  survey  should 
be  made  of  the  relation  between  Empire  production 
and  Empire  requirements  of  such  materials  and 
commodities.  Many  of  the  points  which  such  a 
survey  should  comprise  are  outlined  by  the  Com- 
mission, and  the  whole  of  the  work,  in  its  opinion, 
should  be  entrusted  to  a  proposed  Imperial  Deve- 
lopment Board,  which  should  carry  out  its  research 
work  and  investigations  (i)  in  respect  of  the 
United  Kingdom,  through  the  recently-formed  De- 
partment for  Scientific  and  Industrial  Research,  the 
National  Physical  Laboratory,  &c;  (2)  in  respect 
of  the  Self-governing  Dominions,  through  the  now- 
existing  scientific  departments,  and  the  Committees 
for  Research  which  are  being  set  up  in  the  Domi- 
nions; and  (3)  in  respect  of  India,  the  Crown 
Colonies,  and  the  Protectorates,  through  the  local 
scientific  departments  and  the  Imperial  Institute. 
The  main  functions  proposed  for  the  new  Imperial 
Development  Board  are  set  forth  fully.  In  addi- 
tion to  conducting  the  survey  of  resources,  keeping 
a  general  watch  out  for  changing  requirements,  and 
investigating  many  matters  in  collaboration  with 
existing  institutions  and  committees  for  scientific 
research,  it  will  have  regard  to,  and,  we  suppose, 
certain  advisory  powers  respecting,  the  direction  of 
Empire  capital  towards  the  development  of  Empire 
resources,  the  question  of  migration  of  population, 
harbour  adequacy  and  improvements,  shipping, 
cable  and  railway  matters,  trade  legislation,  and  so 
on. 

No  study  of  an  Empire — some  of  whose  several 
parts  are  separated  by  such  vast  distances — can  be 
complete  without  a  very  thorough  examination  of 
the  whole  subject  of  communications.  The  Com- 
mission therefore  made  an  exhaustive  study  of  the 
existing  facilities  for  cable  and  wireless  communi- 
cation, and  it  makes  some  very  definite  recommenda- 
tions. It  describes  further  reduction  of  cable  rates 
between  the  Mother  Country  and  the  Colonies  as 
an  urgent  necessity,  both  for  the  encouragement 
of  trade  development  and  for  the  promotion  of 
social  intercourse.  It  does  not  consider  the  present 
control  over  the  private  cable  companies  effective 
for  this  purpose,  and  it  declares  that  public  opinion 
in  all  the  Dominions  is  in  favour  of  a  policy  which 
will  secure  State  control  of  telegraphic  communica- 
tion between  the  United  Kingdom  and  Australia 
and  New  Zealand  through  Canada.  "  In  our  judg- 
ment, such  control  is  essential  if  adequate  reduc- 
tion of  rates  is  to  be  secured."  State  acquisition  as 
soon  as  possible  (either  by  lease  or  otherwise)  of  a 
cable  across  the  Atlantic  is,  therefore,  recom- 
mended, with  the  necessary  land  line  connection  be- 
tween Nova  Scotia  and  Montreal,  there  to  connect 
with  the  existing  services  administered  by  the 
Pacific  Cable  Board.  As  soon  as  throughcommuni 
cation   has   been    obtained,    it  is  advised  that  there 


should  be  cheaper  rates  to  and  from  Australia  and 
New  Zealand,  lower  business  rates  between  Canada, 
Newfoundland,  and  Home,  also  to  and  from  South 
Africa,  and  a  considerable  reduction  in  the  Press 
rates.  The  objective  that  the  Commission  has  in 
mind  in  its  study  of  this  important  part  of  the  entire 
subject  is — plain  language  messages  between  the 
most  distant  parts  of  the  Empire  at  sixpence  per 
word,  and  the  lowest  possible  Press  rates  in  view  of 
the  vital  need  of  the  dissemination  of  Imperial  news 
as  fully,  widely,  and  cheaply  as  possible.  To  our 
mind  there  are  few  things  which  are  of  greater 
urgency  for  the  good  of  the  whole  Empire  family 
than  a  cheapening  of  cable  communication.  The 
possibilities  of  Empire  development  along  the  lines 
of  utmost  efficiency  are  very  deeply  involved.  We 
may  assist  or  retard  progress  according  to  the 
maimer  in  which  so  vital  a  question  is  handled. 
Every  handicap  under  which  we  labour  in  this  con- 
nection should  be  removed  as  the  result  of  a  large 
policy  of  real  statesmanship. 

The  public  mind,  with  its  larger  conception  of 
what  the  British  Empire  is;  with  its  imagination 
kindled  as  never  before  by  the  vastness  of  its  re- 
sources and  its  potentialities;  with  the  knowledge 
of  the  responsibility  that  rests  upon  itself  and 
its  kith  and  kin  to  develop  and  utilise  those 
resources  and  potentialities;  and  with  the  un- 
bounded admiration  that  possesses  it  for  the 
million  who  have  fought  side  by  side  with  us, 
will  readily  grasp  what  -it  must  mean  to  our- 
selves and  to  the  Dominions  to  possess  the  amplest 
and  cheapest  means  for  keeping  in  expeditious 
touch  with  all  the  constituent  parts  of  the  Empire. 
We  trust  that  the  Imperial  War  Conference  will  see 
its  way  clear  to  ensure,  as  far  as  lies  in  its  power, 
the  adoption  as  early  as  may  be  of  the  progressive 
policy  indicated  by  the  Commission  concerning  this 
and  the  other  essential  matters  covered  in  its  very 
valuable  and  comprehensive  report. 


Changes  in  nomenclature  or  in 
Lumen  versus  the  magnitudes  of  units  used  in 
CandIe=power.  commercial  practice  always  call  for 
careful  consideration  before  they 
are  accepted  as  worthy  of  adoption,  especially  when 
they  relate  to  matters  which  affect  the  general  public 
as  well  as  the  trades  or  industries  concerned.  They 
should  never  be  made  unless  they  tend  in  the  direc- 
tion of  uniformity,  convenience,  and  scientific  accu- 
racy. All  these  advantages  unquestionably  attach 
to  the  proposal  to  adopt  the  "  lumen  "  as  a  new  unit 
for  measuring  the  luminous  output  of  light  sources 
of  every  description,  which  was  recently  discussed 
exhaustively  at  a  meeting  of  the  Illuminating 
Engineering  Society.  Elsewhere  in  this  issue  we 
give  a  fairly  full  abstract  of  the  discussion,  the  sub- 
ject being  one  of  material  importance  to  electrical 
engineers;  it  will  be  found  on  reading  this  that  a 
very  strong  case  was  made  out  for  the  lumen  as 
compared  with  the  candle-power,  which  is  inherently 
defective  as  a  measure  of  light  production,  giving 
no  better  guidance  as  to  the  output  of  a  lamp  than 
the  voltage  would  give  as  to  the  output  of  a  dynamo. 
The  lumen  is  not  strictly  new,  seeing  that  it  has 
been  known  for  some  20  years;  but  it  has  not  come 
into  general  use  until  comparatively  recently. 

It  should  be  obvious  that  to  rate  a  lamp  in  terms 
of  the  total  flux  of  light  which  it  produces  is  much 
more  scientific  and  practical  than  to  state  the  inten- 
sity of  its  lighting  value  in  a  particular  direction,  or 
a  more  or  less  imaginary  mean  value.  The  lumen 
has  already  acquired  considerable  vogue  abroad,  and 
has  now  been  adopted,  in  addition  to  the  watt 
rating,  by  the  leading  British  lamp  makers;  it  is  to 
be  hoped,  therefore,  that  it  will  speedily  become  a 
household  word  in  the  electrical  world. 
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THE     QREAVES-ETCHELLS     ELECTRIC 
FURNACE. 


The  rapidly  growing  utilisation  of  the  electric  furnace  in 
the  Sheffield  steel  industries  was  a  noteworthy  feature  before 
the  war,  and  has  been  greatly  stimulated  by  the  existing 
conditions.  In  connection  with  the  recovery  of  scrap,  it 
has  the  great  advantage  that  it  can   readily  melt  the  whole 


-Greaves-Etchells   3-ton    Furnace    at    the    Works  of  Sheffield 
Alloys.  Ltd..  Rotherham. 


of  its  charge  in  the  shape  of  shell  turnings,  Arc,  whereas  all 
other  furnaces  can  use  only  a  very  limited  proportion  of 
turnings,  and  the  remainder  of  the  charge  must  be  new  raw 
materials,  pig  iron,  &c.  ;  the  electric  furnace  can  make 
sound  steel  or  castings  directly  from  the  melted  turnings, 
and  should  be  installed  in  all  works  where  there  is  an  accu- 
mulation of  turnings  or  other  steel  scrap  and  a  supply  of 
electrical  energy.  Moreover,  the  quality  of  the  finished 
product  is  much  superior  to  that  of  any  other  type  of 
furnace. 

An  electric  furnace  of  new  design  has  recently  been 
introduced  in  the  Sheffield  district  by  Messrs.  T.  H.  Watson 
and  Co.  (of  Sheffield),  Ltd.,  and  is  illustrated  herewith  ;  it 
is  the  joint  invention  of  Mr.  H.  A.  Greaves,  a  member  of 
the  electrical  engineering  staff  of  the  Sheffield  Corporation. 
and  Mr.  H.  Etchells.  who  has  for  some  time  specialised  in 
electric  furnace  work.  The  furnace  is  of  the  three-phase 
type,  two  of  the  phases  being  introduced  through  tin-  roof 
with  vertical  electrodes,  while  the  whole  of  the  hearth  acts 
as  the  third  electrode.  The  hearth  is  a  solid  basic  lining. 
20  in.  thick,  composed  of  dolomite,  tar.  magnesite.  &c. 
Energy  is  supplied  by  three  single-phase  transformers  with 
the  primaries  in  delta  connection  :  the  secondaries  are  con- 
nected in  star,  with  unequal  legs,  the  proportions  being  so 
calculated  as  to  give  a  balanced  load  on  the  primary  mains 
when  the  upper  electrodes  are  in  equal  adjustment.  An 
advantage  of  this  arrangement  is  that  if  one  of  the  arcs  is 
broken  the  others  are  not  affected,  and  an  overload  on  one 
arc  is  limited  owing  to  the  current  having  to  pass  through 
two  transformers  in  series  and  in  different  phase,  producing 
a  considerable  buffer  effect,  and  tending  towards  a  reduction 
of  shock.  Hence  it  is  found  possible  to  maintain  a  con- 
tinuous load,  with  little  variation,  and  thus  to  utilise  the 
full  capacity  of  the  transformers.  Owing  to  electromagnetic 
effects  the  molten  steel  is  kept  in  motion,  so  that  it  becomes 
uniformly  heated  and  homogeneous  in  composition.  Tappings 
in  the  primary  windings  of  the  transformers  enable  the 
secondary  voltages  to  be  varied,  in  such  a  way  that  the 
currents  passing  through  the  bottom  of  the  furnace  and 
between  the  top  electrodes  can  be  adjusted  between  wide 
limits,  in  order  to  distribute  the  heat  in   any  desired  pro- 


portion   between   the   top   and  bottom   of   the   charge,   t" 
superheat   the   slag   floating  on    the    steel,    if    desired,   and 

so  on. 

The  furnace  is  made  in  standard  sizes  ranging  from 
lo  cwt.  to  lo  tons :  the  smallest  size  is  designed  to  produce 
small  ingots  of  high-speed  steel,  magnet  steel,  rustless  steel, 
and  similar  alloys,  and  is  provided  with  transformers  of 
2f>0  Kiv.A.  :  the  3-ton  furnace  requires  800  K.V.A.,  and 
the  0-ton  size  1,560  k.v.a.  The  smaller  furnaces  have  two 
carbon  electrodes  each  :  above  •'■  tons, 
four  electrodes  are  used.  The  elec- 
trodes are  carried  by  substantial 
brackets  at  the  side  of  the  furnace. 
Tin/  6-ton  and  larger  furnaces  have  the 
four  electrodes  evenly  spaced,  with 
a  charging  opening,  3  ft.  wide,  at  each 
side  of  the  furnace,  which  is 
up  with  a  patented  type  of  door  :  the 
electrode  arms  can  be  swung  outwards, 
allowing  the  roof  to  be  bodily  removed, 
or  the  electrodes  to  be  changed  without 
climbing  on  the  roof.  The  electrodes 
are  raised  and  lowered  by  a  screw 
shaft,  which  can  be  operated  by  hand 
or  by  a  motor,  with  or  without  auto- 
matic regulation,  as  desired.  The 
casing  of  the  furnace  is  constructed 
of  heavy  boiler-plate,  suitably  stayed 
to  prevent  distortion,  and  the  arched 
roof  consists  of  silica  brick,  so  sup- 
ported as  to  allow  of  free  expansion. 
The  doors  are  opened  by  levers,  and 
when  closed  are  locked  by  a  steel 
wedge  :  uinler  the  makers'  patent 
system,  a  ping  of  refractory  material 
completely  seals  up  the  door  opening. 

The  smaller  furnaces  are  rectangular. 

the   larger  circular,  in  plan  ;  they  are 

all    balanced,  and   are  mounted  on  an 

ingenious   arrangement   of  compensating  rollers,   as  shown 

in  fig.  3.  which  has  the   effect   that   when   the  furnace  is 


Fig.  2— Greaves-Etchells  IO-cwt.  Furnace  at  the  Works 

of  the  APES  Steel  Co..  Ltd.,  Sheffield. 

tilted  for  pouring,  the  teeming  spout   travels  downwards  in 
a  vertical  line,  so    that    the    la. He   can   be   put    in  the  right 


396 


THE     ELECTRICAL     REVIEW.        [Vol.  80.    No.  2,055,  April  13,  1917 


jiosition,  and  need  not  be  moved  whilst  tapping  the 
furnace.  A  slagging  spout  is  provided  at  the  rear 
charging  door,  and  in  the  smaller  sizes  another  charging 
door  is  placed  at  one  side. 

The  transformers  are  of  the  British  Electric  Transformer 
Co.'s  manufacture,  and  the  switchgear  is  made  by  Messrs. 
Reyrolles,  Ltd.,  with  a  rotary  selector  switch  for  controlling 
the  voltage. 

In  all  except  the  smallest  size  of  furnace  two  working 
voltages  are  provided.  Electric  motors  are  used  for  hoisting 
and  for  tilting  the  furnaces,  except  in  the  case  of  the  10-cwt. 
furnace,  which  is  operated  by  hand. 

The  tilting  gear  consists  of  a  steel  screwed  shaft  operated 
by  a  steel  bevel  wheel  mounted  on  trunnions,  with  a  threaded 
steel  nut  in  the  centre  ;  the  bevel  wheel  is  driven  through 
gearing  by  a  motor  of  3|  h.p.  in  the  case  of  a  3-ton  furnace. 
Motors  of  the  same  size  drive  the  electrode  carriers,  through 
worm  gear,  and  all  the  motors  are  controlled  from  the 
attendant's  platform  with  controllers  of  the  tramway  type. 

The  first  furnace  made  was  designed  to  me't  5  or  C  cwt. 
of  high-speed  steel,  and  consumed  700  units  per  ton  ;  the 
time  occupied  from  charging  with  cold  raw  material  to 
casting  the  finished  ingot  ranged  from  75  to  100  minutes. 
A  small  furnace  erected  at  the  works  of  Messrs.  Spear  and 
Jackson,  Ltd.,  Sheffield,  has  already  made  1,080  heats  of 
high-speed  steel,  and  the  lining  has  only  once  been  renewed. 
The  furnaces  already  in  operation  or  on  order  number  more 
than  20,  including  one  of  10  tons  capacity  for  Messrs. 
Kayser,  Ellison  &  Co.,  Ltd.,  Sheffield,  and  one  of  3  tons 
capacity  for  Messrs.  J.  H.  Andrew  &  Co..  Ltd.,  Sheffield. 
We  illustrate  in  fig.  1  a  3-ton  furnace  at  a  Rotherham 
works  ;  it  occupies  a  space  9  ft.  square,  and  the  casting 
pit,  which  provides  for  casting  two  groups  of  four  ingots 
each,  together  with  the  ladle  pit  measures  24  ft.  x  7  ft. 
In  this  furnace  a  charge  of  two  tons  of  steel  turnings  can 


facture  of  high-speed  steel.  In  a  number  of  cases,  electric 
steel  has  proved  a  reliable  substitute  for  Swedish  steel,  and 
the  extension  of  electric  melting  should  lessen  the  city's 
dependence  upon  Swedish  iron  and  steel  products,  which  are 
extremely  scarce  and  terribly  dear.  The  electricity  depart- 
ment of  the  Sheffield  Corporation  realises  that  electric 
melting  has  a  great  future,  and  is  arranging  for  a  large 
increase  in  the  supply  of  current.  It  states  that  it 
is  already  supplying  current  to  20  furnaces,  and  expects 
shortly  to  couple  up  a  further  16,  the  output  of  the  whole 
being  estimated  at  100,000  tons  per  annum  of  expensive 
steel. 


Bauxite  in  Hungary. — A  company,  with  a  share  capital 
of  £333,000,  has  been  formed  at  Budapest,  wider  the  title  of  the 
Aluminium  Ore  Mining  and  Industry  Co!,  and  under  the  presidency 
of  the  general  director  of  the  Hungarian  General  Credit  Bank,  to 
take  over  the  bauxite  mines  of  the  Count  Karl  Kornis  group  in  the 
districts  of  Bihar  and  Klausenburg.  The  object  of  the  company,  in 
which  the  German  banking  firm  of  S.  Bleichroder,  the  Disconto 
Gesellschaft,  and  the  metal  firm  of  Aron  Hirsch  &  Co.  are  also 
interested,  is  chiefly  to  work  the  mines  in  question,  the  large 
present  output  from  which  is  mainly  forwarded  to  Germany.  The 
new  company,  however,  proposes  to  establish  plant  for  the 
treatment  of  the  ores  and  the  production  of  aluminium. 


Fig.  3. — Section  and  Elevation  of   Standard  10-ton  Greaves-Etchells  Furnace. 


be  melted  in  two  hours  and  twenty  minutes,  and  the  refining 
process  for  the  production  of  nickel-chrome  vanadium  steel 
occupies  two  hours.  The  load  on  the  three  phases  is  well 
balanced,  and  the  power  factor  is  0"90: 

It  is  significant  and  interesting  to  note  that  old- 
established  firms  in  the  Sheffield  steel  trade  are  adopting 
the  electric  furnace  without  hesitation,  and  are  building 
shops  specially  for  its  accommodation.  Energy  is  derived 
from  the  Corporation  mains  at  11,200  volts,  and  is  trans- 
formed to  80  volts  for  melting  and  05  volts  for  refining. 

According  to  the  Sheffield  Dc/ili/  Telegraph;  the  past  year 
has  witnessed  the  beginning  of  a  new  era  in  the  local  steel 
industry,  created  by  the  introduction  of  the  electric 
furnace.  A  number  of  such  furnaces  have  been  at  work 
for  some  years,  but  during  the  war  the  innovation  has 
received  attention  from  the  trade  as  a  whole,  and  much 
prejudice  against  it  has  disappeared.  Nearly  40  such 
furnaces  are  at  work  or  contracted  for,  and  additions  to  the 
number  are  certain  to  be  made  in  the  near  future.  The 
Greaves-Etchells  type,  which  was  designed  aud  is  being 
constructed  in  Sheffield,  has  won  general  favour,  and  the 
small  sizes  are  proving  quite  satisfactory  for  the    manu- 


Water  Power  in  Ireland. — A  recent  issue  of  the  Times 

Engineering  Supplement  contains  an  article  on  the  possible  power 
development  of  the  Shannon  for  supplying  Dublin  and  Limerick, 
and  the  Erne  for  supply  to  Belfast  and  Derry.  The  longest  trans- 
mission would  be  about  120  miles,  and  each  river  is  estimated  to 
give  50,000  h.p.  during  eight  months  of  the  year,  and  from  20,000 
to  40.000  H.P.  during  the  remainder.  The  possibilities  of  Lough 
Neagh.  which  has  an  area  about  equal  to  that  of  the  Isle  of  Man, 
are  apparently  discounted  by  the  drop  of  only  40  ft.  over  a  distance 
of  60  miles  to  the  sea ;  there  is,  however,  an  opportunity  for  some 
small  local  developments,  such  as  for  electric  supply  to  the  town  of 
Coleraine. 

Proposals  have  been  made  to  utilise  the  tides  in  Strangford 
Lough,  which  is  convenient  to  Belfast,  and  is  fed  from  the  sea 
through  a  narrow  channel,  about  4  miles  long  and  from  \  to  J  mile 
wide. 

The  tides  run  about  six  hours  each  way,  with  two  hours  of  slack 
water,  when  no  head  would  be  available.  To  overcome  this  it  has 
been  suggested  to  provide  internal  storage  reservoirs  by  means  of 
a  barrage  across  the  Quoile  River  estuary  and  a  bay  behind  Mahee 
.  Island  ;  also,  as  an  alternative,  to  provide  battery  storage.  Power 
would  be  generated  by  both  the  incoming  and  outflowing  tides,  and 
it  is-estimated  that  the  power  at  the  turbines  would  vary  from 
60,000  to  10,000  H.P.,  averaging  with  suitable  storage  32,000  H.P. 
the  year  round.  The  capital  expenditure  on  the  scheme  is  esti- 
mated at  £1,120,000,  and  the  annual  saving  over  a  steam  plant  of 
similar  capacity  at  about  £120,000. 
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ELECTRICITY    SUPPLY:    A    RETROSPECT. 


Those  who  have  watched  for  a  considerable  period 
ot  years  the  gradual  fruition  of  an  enterprise,  the 
perfection  of  a  process,  or  the  development  of  an 
ideal,  will  know  how  to  appreciate  the  old  saying 
that  "  everything  conies  to  him  who  knows  how 
to  wait."  History,  perhaps,  affords  the  best  illus- 
tration of  the  fact  that  sooner  or  later,  but  almost 
certainly  in  course  of  time,  sustained  effort  with  a 
legitimate  object  in  view  will  succeed.  At  the 
moment  such  reflections  are  not  inappropriate  to 
those  who  have  striyen  for  the  official  recognition 
of  the  merits  of  cheap  electric  supply  as  an  essential 
factor  in  that  sphere  of  human  activity  which  really 
dominates  modern  history,  viz.,  modern  industry; 
nor  is  the  present  time  an  inappropriate  one  for 
briefly  reviewing  some  of  the  steps  which  have  been 
taken  during  the  past  year  with  a  view  to  realising 
such  an  ideal,  and  which  have,  in  fact,  culminated 
in  a  measure  of  official  recognition  beyond  the  ex- 
pectations of  all  but  the  most  hopeful  supporters  of 
the  idea. 

It  is  a  year  ago,  to-day,  that,  at  the  Institution  of 
Electrical  Engineers,  Mr.  E.  T.  Williams,  by  his 
able  introduction  to  a  discussion  on  the  position  of 
electricity  supply  in  the  United  Kingdom,  and  the 
steps  to  be  taken  to  improve  and  strengthen  it, 
helped  to  focus  attention  on  the  question  of  elec- 
tricity supply  from  the  national  standpoint. 

As  mentioned  in  our  leading  article  at  the  time,* 
his  proposals  represented  the  logical  sequel  to  the 
insistent  demands  for  the  conservation  of  our 
national  fuel  resources,  and  the  no  less  pressing 
necessity  of  improving  our  industrial  equipment 
with  a  view  to  securing  the  maximum  efficiency  in 
industry  after  the  war. 

The  basic  idea  underlying  the  carefully  thought- 
out  scheme  enunciated  by  Mr.  Williams  was,  of 
course,  by  no  means  a  novel  one,  and  only  the  pre- 
vious week  we  had  had  occasion  to  refer  editorially 
to  the  views  of  Sir  R.  A.  S.  Redmayne  in  regard 
to  the  vital  necessity  of  centralising  production — a 
doctrine  which*  was  most  forcibly  propounded  some 
years  previously  by  Dr.  Ferranti,f  and  subsequently 
gained  the  support  of  many  other  leaders  in  the 
electrical  world. 

The  discussion  on  Mr.  Williams's  scheme  for  re- 
organising electricity  supply  on  national  lines  was 
followed  by  a  similar  one  in  Manchester,  in  which 
Mr.  J.  A,  Robertson  introduced  the  subject,];  and  in 
commenting  editorially  on  this  in  the  following 
week§  we  were  able  to  announce  the  issue  of  the 
Board  of  Trade  circular  (under  date  May  25th), 
urging  the  interconnection  and  joint  working  of 
electric  supply  undertakings  of  all  kinds,  and  offer- 
ing to  facilitate  the  carrying  out  of  such  schemes. 
This  was  a  great  step  in  advance,  to  the  importance 
of  which,  as  regards  the  electrical  industry,  as  well 
as  in  attaining  the  expressed  purpose  of  the  Board, 
viz.,  economy  in  fuel  consumption,  we  drew  atten- 
tion at  the  time,  even  urging  that  a  measure  of 
compulsion  would  not  be  unwarranted  in  view  of 
the  national  importance  of  the  question. 

However,  events  have  shown  that  those  most  con- 
cerned fully  appreciated  the  situation,  and  that  the 
electric  supply  authorities  in  Lancashire  and 
Cheshire  had  even  anticipated  the  Board  of  Trade 
circular,  to  the  extent  that  on  May  9th  they  had 
formed  a  committee  to  prepare  a  scheme  of  inter- 
connection wliere   feasible   in   those  counties.     We 
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Presidential  Address  to  the  I.E.E.;  5  ibid.,  May  19th,  1916; 
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referred  editorially  to  this  matter,  and  to  the 
I.M.E.A.  meeting,  where  the  paper  by  Mr.  Ellis 
echoed  the  demand  for  organisation  of  electricity 
supply  in  this  country,  in  our  June  issues;  subse- 
quently it  was  announced  that  the  Council  of  the 
Institution  of  Electrical  Engineers  had,  in  fact,  ap- 
pointed a  committee  to  consider  the  present  and 
future  of  electricity  supply  in  this  countrv,  on  June 
8th,  and  almost  simultaneously  came  the  announce- 
ment that  on  June  21st  a  joint  committee  of  the 
Municipal  Electrical  Association  and  electric  power 
companies  had  been  formed  to  investigate  the  same 
matter. 

In  a  subsequent  issue*  we  discussed  the  respec- 
tive spheres  of  activity  of  these  two  committees, 
seme  of  the  members  of  which  are  common  to  both, 
pointing  out  that  "  apparently  the  duties  of  the 
former  (I.E.E.  Committee)  will  be  to  consider  the 
principles  and  methods,  to  confer  with  the  Board  of 
Trade  on  questions  of  policy,  and  to  solve  engineer- 
ing problems,  while  the  latter  will  be  a  committee 
of  ways  and  means,  and  will  investigate  local  condi- 
tions in  the  various  areas  concerned,  with  a  view  to 
expediting  the  accomplishment  of  the  work  of  link- 
ing-up." 

The  next  public  references  to  the  matter  were  at 
the  meeting  of  the  British  Association!  in  Septem- 
ber, where,  in  discussing  the  question  of  fuel 
economy,  Mr.  C.  H.  Merz  again  emphasised  the 
necessity  of  centralising  production  and  intercon 
necting  electric  supply  systems  under  the  guidance 
of  some  central  authority,  pointing  out  that  such  an 
ideal  may  be  achieved  in  this  country,  on  account 
of  its  compact  nature,  to  an  extent  which  is  not  pos- 
sible in  other  countries. 

At  this  meeting,  too,  Mr.  R.  P.  Sloan  read  a 
paper  on  fuel  economy  on  the  North-East  Coast, 
such  economy  being,  of  course,  due  to  the  splendid 
efforts  of  the  large  interconnected  electric  power 
companies  in  that  area. 

In  the  early  days  of  October!  came  the  issue  of 
the  memorandum  which  the  Joint  Committee,  ap- 
pointed by  the  Incorporated  Municipal  Electrical 
Association  and  the  Incorporated  Association  of 
Electrical  Power  Companies,  addressed  to  electricity 
supply  undertakers  throughout  the  country,  and. 
almost  coincident  with  it  the  publication  of  the  in- 
terim report  of  the  Committee  for  the  Interconnec- 
tion of  Lancashire  and  Cheshire  supply  systems 
(dated  September,  1916),  which  detailed  the  pro- 
ceedings of  the  Committee  since  its  inception  in  the 
previous  May.  During  the  same  month,  Mr.  R.  A. 
L'hattock  (who  is  the  chairman  of  the  I.E.E.  Com- 
mittee on  Electricity  Supply)  addressed  the  Birming- 
ham Association  of  Mechanical  Engineers  on  the 
subject  of  industrial  economics, §  and  referred  at 
some  length  to  the  question  of  centralised  power 
generation,  fuel  economy,  &c. 

The  close  of  October  saw  the  formation  of  a  joint 
committee  of  municipal  and  company  representatives 
with  a  view  to  considering  a  scheme  for  intercon- 
necting the  West  Yorkshire  electrical  undertakings, 
and  a  committee  of  a  similar  kind  was  formed  on 
November  3rd,  to  deal  with  electric  supply  in  the 
West  of  Scotland.** 

In  our  issue  of  November  10th,  we  published  an 
important  article  on  the  question  of  wayleaves — we 
refer  to  it  here  because  the  author,  who  is  intimately 
acquainted  with  the  subject,  outlined  the  possible 
procedure  for  dealing  with  this  matter,  which  is  of 
vital  interest  to  those  contemplating  extended  dis- 
tribution of  electricity;  moreover,  the  whole  matter 
was  to  be  discussed  at  the  Institution  of  Electrical 
Engineers  last  night.  On  November  21st  a  joint 
committee,  representing  municipal  and  company  in- 
terests, was  formed  to  deal  with  the  interconnection 

*Elec  Rev.,  August  4th,  1916;  t  ibid.,  September  15th, 
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question  in  South  Wales*;  on  December  18th  a  simi- 
lar committee  was  formed  for  the  West  of  England 
areaf;  and  two  days  later  the  same  procedure  was 
adopted  by  the  supply  authorities  on  the  North-East 
Coast.! 

The  next  landmark  is  one  to  the  importance  of 
which  we  drew  attention  at  the  time,§  viz.,  the 
Manchester  conference  of  the  Lancashire  and 
Cheshire  supply  authorities,  which  was  convened  by 
the  Board  of  Trade  and  presided  over  by  its  Parlia- 
mentary Secretary,  Mr.  G.  H.  Roberts,  M.P.;  it  is 
not  too  much  to  say  that  the  impression  conveyed 
by  that  gentleman  as  to  his  grip  of  the  subject 
generally,  caused  the  deepest  satisfaction  in  elec- 
trical circles,  and,  in  fact,  gave  rise  to  what  have 
turned  out  to  be  well-founded  anticipations  that  a 
completer  measure  of  recognition  of  the  national 
interests  involved  in  electricity  supply  might  be 
accorded  by  the  Government. 

In  point  of  fact,  we  were  able  to  announce  edi- 
torially on  March  23rd,  that  the  President  of  the 
Board  of  Trade  was  appointing  a  Departmental 
Committee  to  report  on  the  steps,  legislative  or 
otherwise,  necessary  to  ensure  an  economical  supply 
of  electric  power  for  all  classes  of  consumer  in  the 
United  Kingdom,  and  the  names  of  those  constitut- 
ing the  Committee  were  announced  in  the  following 
issue, ||  as  also  the  formation  of  a  Provincial  Electric 
Supply  Committee  representing  some  60  provincial 
supply  companies  who  are  working  between  200  and 
300  Provisional  Orders. 

In  the  meantime,  it  may  be  noted  that  steps  had 
been  taken  to  form  a  committee  to  study  the  ques- 
tion of  interconnecting  supply  areas  in  Devon  and 
Cornwall**;  a  conference  of  West  London  supply 
authorities  took  place  with  a  view  to  establishing  a 
co-operative  bulk  supply  station;  and  simultaneously 
with  our  announcement  regarding  the  Board  of 
Trade  Committee,  we  were  able  to  state  that  the  In- 
corporated Municipal  Electrical  Association  had 
formed  a  committee  on  the  development  of  elec- 
tricity in  agricultural  areas — this  being  a  matter 
which  has  too  long  remained  in  obscurity,  but  is 
obviously  brought  much  nearer  to  the  stage  of 
realisation  by  the  various  proposals  for  interconnect- 
ing existing  electric  supply  areas. 

Our  review  of  the  matter  is  necessarily  brief  and, 
in  some  respects,  incomplete,  our  object  being,  as 
far  as  possible,  to  direct  attention  to  the  essential 
history  of  the  year  as  it  affects  the  administrative 
reorganisation  of  electricity  supply  on  a  broader  and, 
we  hope,  national  basis;  the  technical  problems  in- 
volved in  this  reorganisation  have  been  by  no  means 
overlooked  during  the  year,  and  one  need  only  in- 
stance the  papers  on  "  Parallel  Operation  of  Power 
Stations"  (Peck),  "Frequency  Changers"  (Town- 
end),  "  Voltage  Regulation  of  Rotary  Converters  " 
(Juhlin),  and  the  discussion  on  "  Wayleaves " 
(already  mentioned)  at  the  Institution  of  Electrical 
Engineers,  while  the  recent  paper  on  power-house 
design,  by  Mr.  E.  M.  Lacey,  before  the  Institution 
of  Civil  Engineers  raises  a  technical  side  issue  of 
some  interest.  While  the  year  has  been  so  prolific 
in  the  formation  of  committees,  &c,  most  of  which 
are  fortunately  correlated,  and  imbued  with  more 
or  less  common  aspirations,  the  future  of  electricity 
supply  depends  more  particularly  on  the  result  of 
their  labours,  and  in  one  case  at  least,  viz.,  that  of 
the  Committee  formed  by  the  Institution  of  Elec- 
trical Engineers,  some  indication  of  its  work  during 
the  past  year  seems  rather  overdue,  seeing  that  its 
formation  followed  closely  on  the  discussion  initiated 
by  Mr.  Williams.  Possibly  it  regards  its  labours 
as  superfluous  in  view  of  the  active  interest  which 
is  being  taken  in  the  matter  by  other  bodies  which 


are  more  closely  in  touch  with  the  subject,  and 
especially  in  view  of-  its  representation  on  such 
bodies. 

A  feature  of  the  greatest  interest  in  the  events  of 
the  past  year,  which  must  strike  all  close  observers, 
is  the  community  of  electric  supply  interests  which 
ha9  been  established  as  a  result  of  the  common 
object  in  view,  which  dominates  all  other  considera- 
tions. At  the  moment  these  interests,  though  work- 
ing in  unison,  are  of  a  semi-independent  nature,  and 
it  should  be  our  common  object  to  permanently 
weld  them,  as  far  as  possible,  so  that  after  the  war 
one  representative  body — possibly  a  National  Elec- 
tric Supply  Association  of  Great  Britain — may  exist 
for  the  benefit  of  the  electric  supply  industry  as  a 
whole. 


MACHINE-SWITCHING     TELEPHONE     GEAR. 


By  F.  R.   McBERTY,  M.I.E.E. 
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[Abstract  of  paper  read  before  the  Institution  of  Electrical. 

Engineers.) 
The  operations  now  recessai  y  in  a  telephone  exchange  are. 
to  place  a.  conducting  link  between  a  terminal  of  a  calling 
party's  line  and  the  terminal  of  any  party  wanted  within  the 
telephonic  area,  to  signal  the  wanted  party,  and  to  return 
the  apparatus  to  normal  condition  after  conversation. 

Within  iO  years  the  extension  of  the  circuits  to  be  inter- 
connected has  increased  from  a  maximum  of  a  few  hundred 
feet  to  a  maximum  of  5,000  miles;  the  number  of  telephones 
to  be  interconnected  has  increased  from  a  dozen  or  so  to 
10  millions;  the  time  required  for  the  switching  operations 
in  local  service  has  diminished  from  an  hour  or  more  to  a 
maximum  measurable  in  seconds.  The  training  of  the  opera- 
tor and  the  development  of  apparatus  and  methods  suited  to 
her  have  permitted  these  changes;  but  the  physical  and 
mental  characteristics  of  the  operator  have  dominated  the 
nature  and  cost  of  the  apparatus  and  the  arrangement  of  the 
plant.  The  operator  has  been  needed  primarily  to  perform 
the  physical  work  of  connecting  one  terminal  with,  and  dis- 
connecting it  from,  the  other.  In  addition,  she  has  been 
loaded  with  the  supervision  and  inspection  of  the  connec- 
tions, with  various  discriminatory  functions  in  respect  of 
classes  of  service,  choice  of  route  and  rates,  and  with  various 
sorts  of  clerical  work.  In  the  present  consideration,  we  are 
concerned  mainly  with  the  physical  work  of  switching. 

In  performing  switching,  the  operator  observes  the  signal 
of  the  calling  party,  connects  her  telephone  with  the  calling 
line,  tests  the  wanted  line,  connects  the  callin"  line  with  the 
wanted  line,  rings  the  bell  at  the  wanted  station,  observes 
the  call  for  disconnection,  and  removes  the  connecting  means. 
Merely  to  observe  a  call  signal  and  pre«pare  to  act  upon  it 
she  requires  an  appreciable  time — one  or  two  seconds;  to  take 
a  plug  and  insert  it  into  a  near-by  jack  consumes  li  seconds ; 
to  receive  an  average  number  at  an  average  rate  of  speaking 
consumes  two  or  more  seconds;  to  repeat  it  for  the  sake  of 
accuracy,  2  seconds;  to  carry  a  plug  from  the  key  shelf  to  a 
jack  in  the  multiple  field  requires  1J  seconds  or  more;  to 
withdraw  two  plugs,  2  or  more  seconds.  In  addition  t.~> 
these  times  of  activity,  it  is  necessary  to  allow  her  a  resting 
time  amounting  to  30  or  40  per  cent,  of  an  hour.  The  opera  - 
tor  has  also  a  limited  reach.  While  sitting,  she  can  reach 
over  a  semi-circle  of  about  30  in.  radius  above  knee  height ; 
if  she  is  compelled  to  rise,  to  make  a  connection,  the  time 
consumed,  the  fatigue,  and  consequent  reduction  of  load 
are  largely  increased. 

In  each  of  these  acts  she  exhibits  inherent  and  controlling 
limitations,  to  which  the  character  of  service  and  of  tele 
phonic  switching  plant  have  been  adjusted.  In  each  of  them 
she  is  at  a  distinct  disadvantage  as  compared  with  a  switch- 
ing machine. 

The  construction  and  capabilities  of  the  apparatus  which 
she  manipulates  are  dominated  likewise  by  her  physical 
characteristics.  The  dimensions  and  the  material  of  the  jacks. 
plugs  and  cords,  keys  and  keyboard,  are  determined  by  the 
character  of  her  grasp,  and  of  the  forces  she  exerts  in  push- 
ing in  and  pulling  out  the  plugs  and  working  keys;  the 
number  of  jacks  and  of  junction  terminals  which  can  he 
assembled  in  a  given  area  is  fixed  by  the  dimensions  of  plugs 
and  keys;  and  a  certain  orderly  numbered  arrangement, 
which  permits  easy  observation  and  a  minimum  of  mental 
effort,   must  be  preserved. 

These  facts  limit  the  multiple  switchboard  to  about  10,000 
lines  capacity,  thus  fixing  the  largest  switching  unit  which 
can  be  operated  by  a  single  operator.  The  time  required  for 
noting  signals,  speaking,  and  making  movements  is  so  larpe 
that  a  second  operator  is  interposed  in  a  series  of  connecting 
operations  only  of  actual  necessity,  while  a  third  operator 
can  be  resorted  to  only  for  a  limited  amount  of  special  ser- 
vice.   Th°  average  time  of  switching  through  a  single  opera- 
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tor  may  he  8  seconds;  in  switching  through  two  operators,  it 
is  increased  to  15  or  even  '20  seconds.  Ihe  large  city  exchange 
areas  therefore  have  been  organised  into  central  offices  of 
about  10,000  lines  each,  with  a  maximum  switching  unit  of 
about  10,000  lines,  with  junction  switching  between  offices 
which,  regardless  ol  the  economic'.  of  plant  construction,  is 
nevei    permitted   t.>  involve  more  than   two  operators. 

The  wage.-,  of  operators,  together  with  those  of  reserve 
forces,  supervisors,  and  trainers  paid  for  the  times  thus  ex- 
pended in  switching  and  rest,  form  a  large  and  increasingly 
important  feature  of  telephonic  economics.  Take',  for  a 
tough  comparison  of  costs,  the  work   of   the  switching  or  in- 

i ing    junction    operator,    which   is    practically    confined   to 

ai  ting  upon  instructions  given  as  briefly  and  rapidly  as 
possible  to  plug  up  and  remove  connections.  Such  an  opera- 
tor can  switch  about  500  connections  per  hour,  with  a  result 
trig  wage  cist  of  i'.">  lor  100,000  connections.  On  the  simplest 
showing,  an  equal  expenditure  would  pay  each  year  for  a 
machine  capable  of  switching  an  equal  Dumber  of  connec- 
tions for  an  indefinite  period;  in  other  words,  a  switching 
machine  would  cost  about  as  much  per  [,000,000  connections 
or  more  as  manual  switching  per  100,000  connections.  In  a 
closer  analysis,  the  comparison  is  less  simple;  the  switching 
machine  is  expected  to  retire  the  cost  of  the  displaced  manual 
apparatus,  to  pay  interest  and  upkeep  on  itself,  and  to  retire 
its  initial  expense  during  its  life.  Thus  there  are  brought 
into  the  comparison  a  number  of  variable  factors  that,  in 
comparative  estimates,  are  still  based  largely  upon  assump- 
tions, which  can  be  adjusted  by  partisans  to  demonstrate  the 
case  for  either  manual  or  machine  switching. 

The  underlying  problem  of  switching  lines  together  in 
d.  sired  combinations,  substantially  the  same  whether  by 
manual  or  by  mechanical  means,  is  to  move  the  terminal  of 
one  line  calling  by  chance  to  the  terminal  of  another  parti- 
cular chosen  line  amongst  a  large  number,  and  to  hold  the 
two    in    electrical    contact    for    a    short    period.     There    is   a 


terminals  per  second — a  number  which  is  not  sati-.facti.nly 
large.  A  number  or  inventors  have  solved  the  problem  oi 
driving  a  movable  member  over  a  sufficiently  long  row  of 
fixed  terminals  by  means  of  two  motors  of  different  speeds, 
the  member  being  'hivfin  at  high  speed  nearly  to  th. 
point,  saj  to  the  preceding  decimal,  bj  the  In  i  motoi  aftei 
which  ii  is  connected  with  the  low  peed  motoi  which  move 
it  at  a  rate  suitable  for  accurate  stopping  to  the  particulai 
terminal.  By  this  means,  a  straight  row  ol  terminals  up  to 
500  can   be   covered    within   the  available    period. 

A  type  of  quick-acting  switch  better  represented  in  the  art 
is  that  having  terminals  in  several  row.-,  in  a  compact  rect- 
angular held,  the  wanted  terminal  being  reached  in  the  held 
by  choosing  first  the  desired  row,  anil  then  the  desired  point 
in  the  row — commonly  known  as  the  "co-ordinate"  switch. 
In  one  form,  the  switch  is  furnished  with  a  single  movable 
terminal  which  is  propelled  over  the  field  along  co-ordinate 
axes,  thus  arriving  at  the  most  remote  terminal  by  passing 
crosswise  over  all  the  ro^s  and  along  one  ol  the  rows.  Of 
this  type  are  the  Strowger  switch  and  the  Clement  switch, 
both  in  extensive  and  successful  use.  (u  another  form  (the 
"  multiple  brush  "  switch)  ihe  movable  member  carries  a 
number  of  terminals  equal  to  the  number  of  rows,  of  which 
one  moving  terminal  is  chosen  and  put  into  condition  for 
making  contact  in  the  desired  row.  while  the  entire  group 
of  movable  members  is  propelled  over  the  rows  to  the  desired 
point  in  the  row.  This  form  of  switch  is  able  to  connect 
with  the  desired  point  in  the  field  with  a  minimum  of  motion. 
and  thus  with  the  same  speed  permits  a  relatively  massive 
construction.  The  form  is  represented  in  con rcial  equip- 
ments by  two  different  switching  machines,  in  one  of  which 
(the  Western  Electric  system)  the  desired  brush  or  movable 
terminal  is  chosen  by  moving  the  brush  member  bodily  into 
position  for  contact,  whereas  in  the  other  (flu'  l.oriiner  sys- 
tem) all  brushes  arc  in  contact,  and  one  is  electrically  chosen 
by  an  auxiliary  switch. 
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limit  to  the  time  which  the  switching  operation  may  con- 
sume, and  to  the  cost  of  the  machine  for  effecting  it.  The 
human  motor  of  the  manual  switching  system  has  a  mecha- 
nical advantage  over  the  machine  of  a  controlling  nature — 
the  operator  can  use  vision  and  can  plan  to  determine  the 
course  which  her  hands  shall  follow  in  applying  the.  movable 
to  the  fixed  terminal,  and  in  removing  it  at  the  end  of  con- 
nection— and  thereby  is  enabled  to  move  the  terminal  in 
three  co-ordinate  directions,  as  no  machine  so  far  designed 
is  capable  of  doing.  In  all  switching  machines  the  movable 
terminal  is  provided  with  a  free  and  clear  path  to  and  from 
all  fixed  terminals,  and  moves  in  one  direction  or  in  two 
co-ordinate  directions  in  a  plane.  The  human  motor,  there- 
fore, has  been  used  to  operate  a  number  of  movable  terminals 
(plugs)  over  the  same  held  of  fixed  terminals  (jacks)  for 
making  a  considerable  number  of  simultaneous  connections; 
while  the  mechanical  motor  is  confined  to  moving  a  single 
movable  terminal  (brush)  over  its  allotted  field  of  fixed  ter- 
minals, which  must  be  multiplied  together  before  movable 
terminals  in  sufficient  number  to  provide  for  connections 
occurring   simultaneously. 

The  three  limitations  suggested — time  of  switching,  cost, 
and  number  of  machines — have  determined  the  nature  of 
mechanical  line  switches,  and  each  has  given  rise  to  a  series 
of  inventions  and  developments.  Of  tiiese  the  time  limit 
within  which  the  switching  operation  must  be  completed  has 
imposed  the  most  rigid  restrictions,  and  has  resulted  in  the 
most  various  and  striking  characteristics  of  switching 
mechanism. 

The  obvious  method  of  arranging   the  terminals  in  a   -ingle 

row.    whether   straight,    curved,    or   circular,    is    i lediately 

open  to  the  objection  that  the  speed  at  which  the  movable 
terminal  can  be  driven  is  limited  by  the  necessity  of  stopping 
accurately  upon  the  required  terminal  ami  without  a  destruc- 
tive blow.  The  mass  of  tho  moving  member  cannot  be 
brought  below  certain  limits  without  sacrificing  durability 
and  rigidity;  the  speed  of  motion  and  the  accuracy  of  stop- 
ping at  the  point  required  is  determined  by  the  quickness  of 
action  of  magnets  of  which  the  power  diminishes  as  the 
quickness  is  increased.  Because  of  these  physical  conditions. 
it  has  not  been  found  feasible  for  commercial  service  to 
propel   the  movable  terminal  over  more   than  about  50  or  60 


All  the  co-ordinate  switches  require  two  motoi'  elements. 
Moving  at  the  same  rate  of  siH'cd  as  a  single-row  switch, 
they  can  cover  much  larger  fields  of  terminals— it  is  prac- 
ticable to  reach    the    most    remote    of  200    terminal    points    in 

one  second. 

The  single  row  of  terminals  has  been  arranged  in  a  straight 
line,  in  an  arc.  and  in  a  complete  circle.  The  straight  line 
is  best    suited   to   large    switches,    for    the    reason    that    many 

tows  can  be  placed  side  by  side  in  a  compact  arrangement . 
the  single  curved  row  is  suitable  only  for  small  switches; 
the  complete  circular  row  is  far  too  bulky  for  switches  of 
considerable  capacity,  and  presents  serious  difficulties  in 
attaching  wires.  The  rectangular  fields  take  the  form  of  plane 
surfaces,  arcs  of  cylinders,  complete  cylinders,  and  segments 
<>!'    spheres. 

It  will  he  apparent  that  the  motor  elements  required  for 
producing  the  motion  of  movable  terminals  so  diverse  in 
extent,  rate,  and  direction,  must  be  correspondingly  various; 
but  development  has  favoured  two  general  types,  of  which 
one    is  the    ratchet    or   "  step-hy-step "    motor,    and    the  othet 

the  power-driven  motor,  each  w  i 1 1 1  a  different  characteristic 
method  of  control. 

Possibly  the  ratchet  motor  has  the  advantage  of  the  longei 
history;  the  earliest  automatic  switching  mechanisms  were 
of  the  same  nature  as  the  early  Whcatstone  telegraph-,  dec 
trie  clocks,  and  like  mechanism.  Switches  which  contained 
only    a    small    number  of    terminals   were   intended    for  location 

in  lieu  of  operators.  In  remote  place-  lacking  sources  ol  ad,' 
quate  electric  power,    for  such  circumstances  it  is  extremely 

well  suited.      With   the  demand   for  massive  ciaistructii.il.    high 

speeds,  ami  large  switch  capacity,  the  I tations  ol 

motor-   have    been    found    serious,   and    recourse   has  been    had 

to    constantlj    driven    motors  to   which    tin'   moving-switch 

member  is  clutched    as    required.     Tin-    ratchet    motor  has    the 

advantage  "t  being  quiet,  except  at  the  moments  of  propelling 

the    switch    member,    which    may    amount    to    no   more    than 
one    or    two  minutes   per  day.      Aside   from    the    pies,  i 
constantly   moving    part,   simplicity    of   construction    ai 

maintenance  would  seem  t<>  be  in  favour  of  thi 
clutch.    For  such  work  as  is  required  ol'  a  telephom 

it  is  a  surprising  fact  that  the  annual  cost  of  a  piece  ol  -halt- 
ing  maintained   in    constant    motion    i-  very   little  more   than 
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ili:ii  of  the  same  piece  of  metal  still,  and  much  less  than  the 
cost  of  maintaining  a  more  complex  form  of  motor  del  ii  e 
Size  of  Machines  and  Number  of  Multiples. 

The  accommodation  of  the  traffic  requires  a  sufficient 
number  oi  multiple  fields  each  with  its  movable  terminal 
and  motor  to  make  and  maintain  the  maximum  number  of 
connections  simultaneously  required  in  the  particular 
numerical  group  represented  in  the  held  of  terminals, 
II,,.  maximum  requirement  deviates  considerably  from  the 
of  the  traffic  requirements,  and  the  deviation  in- 
creases very  greatly  as  the  group  of  lines  diminishes  This 
fact  under'  present  conditions  of  manufacture  has  an  im- 
portant influence  upon  the  number  of  terminals  which  may 
be  brought  together  in  a  single  multiple  held,  and  on  the 
consequent  dimensions  of  the  individual  machine  switch. 
The  machine  for  maximum  economy  in  first  cost  must  repre- 
sent a  choice  between  a  large  number  of  terminals  very 
inefficiently  employed,  with  a  minimum  number  of  motors 
and  movable  members  very  efficiently  employed,  on  the  one 
hand,  and  on  the  other  a  small  number  of  -terminals  effi- 
ciently employed  and  a  large  number  of  motor  and  moving 
members  inefficiently  employed.  Fig.  1  shows  the  computed 
total  of  movable  terminals  and  motors,  and  of  fixed  terminals, 
required  for  performing  the  switching  in  a  lun.iion  line  ex- 
change furnished  with  machines  of  different  dimensions— 
from  10  points  each  to  1,000  points  each. 

The  subsequent  cost  of  maintenance  is,  however,  of  weight, 
since  this  cost  is  affected  in  a  more  important  way  by  the 
multiplication  of  moving  parts  than  it  is  by  the  multiplication 
of  fixed  parts. 

The  motion  of  the  switching  machine  may  be  controlled 
primarily  in  either  of  two  ways,  for  functions  which  may  be 
described  as  "seeking"  and  "choosing"  respectively,  corres- 
ponding to  the  operator's  connecting  with  a  calling  line 
(which  she  does  by  seeking  out  the  particular  line  displaying 
a  signal)  and  connecting  with  a  wanted  fine  (which  she  does 
under  the  direction  of  the  subscriber  by  the  process  of 
numerical  choice).  The  switching  functions  are  not  essen- 
tially different;  the  moving  terminal  of  a  seeker  or  finder  is 
driven  to  the  required  points  and  stopped  there  by  the 
different  conditions  of  the  point  itself;  whereas  in  the  ehoos- 
ing-switch or  selector,  the  moving  terminal  is  propelled 
through  a  measured  distance  which  is  controlled  from  a  dis- 
tant point;  both  functions  are  sometimes  combined  in  the 
same  switch.  Nevertheless,  the  finders  commonly  require  a 
smaller  field  of  terminals  for  efficient  operation  than  selec- 
tors, and  eacli  of  the  developed  machine  switching  systems 
contains  two  forms  of  switching  machine  based  on  this  dif 
ference  of  function. 

Trunking  Through  Switches. 

The  switching  machine  in  itself  is  quite  inadequate  for 
interconnecting  the  Lines  of  even  a  small  telephone  exchange. 
The  manual  switchboard  is,  as  noted,  limited  to  about  Id.lHtO 
lines  within  reach  of  the  operator  with  a  plug.  The  largest 
machine  switch  so  Ear  constructed  is  limited  to  about  500 
lines  within  reach  of  the  movable  terminal.  Recourse  is 
therefore  had  to  combinations  of  machine  switches  operating 
in  series,  the  seekers  connecting  the  calling  lines  into 
diminishing  groups  of  trunks,  finally  to  the  first  series  of 
choosers,  whence  they  are  distributed  under  direction  of  the 
calling  subscriber  through  continually  ramifying  groups  to 
the  wanted  lines.  The  mechanism  for  distributing  the  in- 
coming calls  to  their  destinations  in  the  held  of  called  lines 
is  exactly  like  that  resorted  to  in  the  manual  system  when 
the  single  multiple-jack  held  was  outgrown,  namely,  trunk- 
ing the  call  to  a  multiple  jack  of  a  free-testing  junction  line 
in  a  chosen  group  of  junctions,  which  ends  in  the  moving 
member  of  a  switch  at  a  distant  point  before  another  field  of 
jacks  containing  the  wanted  line.  As  pointed  out  at  the 
beginning  of  this  paper,  the  manual  trunking  method  is 
practically  limited  to  two  switching  operations  in  sequence, 
because  of  the  time  taken  by  operators  to  communicate  and 
to  perform  their  functions.  The  switching  machine  is  free 
from  this  limitation,  and  permits  the  switching  of  connec- 
tions through  successive  junction  lines  and  machine  switches 
to  an  unlimited   extent. 

The  function  of  the  seeking  switch  is  to  concentrate  the 
connections  originating  in  a  large  group  of  lines  upon  a 
limited  number  of  the  more  complex  and  costly  elements 
/r.volved  in  the  connection,  namely,  the  group-choosing 
switches  and  the  speech-transmitting  and  controlling  gear. 
The  function  of  the  ehoosing-switch  or  group-switches  is  the 
reverse — to  distribute  the  traffic  from  those  general  and  rela- 
tively costly  appliances  to  a  large  number  of  call-receiving 
lines — and  this  purpose  likewise  is  served  by  one  or  more 
j  switches  ui  series,  which  choose  free  paths  through 
ramifying  groups  of  trunks.  In  this  case,  however,  since  the 
purpose  of  the  selection  is  to  reach  a  particular  line,  the 
connection  into  the  next  group  cannot  be  made  at  random, 
but  a  free  trunk  in  a  particular  group  of  trunks  must  be 
chosen  (fig.  2).  The  choice  of  group  can  be  made  by  a 
separate  ehoosing-switch  which  connects  through  h  i 
ing-switch  having  access  to  the  desired  group  of  trunks; 
or  by  setting  in  motion  one  of  a  number  of  seeking-switches 
connected  in  multiple  with  the  chosen  trunk,  each  of  which 
has  access  to  :r  different  group  of  trunk  lines;  or  by  concen- 
trating terminals    of    all    the   groups    in    a    single   switching 


machine  and  performing  in  the  same  machine  the  double 
choice  of  a.  particular  group  and  an  idle  trunk  m  the  group. 
As  so  far  developed  the  two  first-described  methods  of  choos- 
ing the  group  require  for  each  trunk  a  separate  movable 
terminal  and  motor  for  each  group  to  be  chosen;  while  in 
the  latter  plan — making  the  double  choice  in  a  single 
ii  achini — one,  or  at  most  two  motors  are  required  (one  foi 
choosing  the  group  and  one  for  choosing  the  idle  trunk  m 
the  group),  but  fixed  terminals  for  all  trunks  of  all  groups 
must  be  assembled  ,in  a  single  machine.  The  former  plan 
thus  calls  for  a  large  number  of  moving  elements  very  in- 
efficiently used,  while  the  latter  plan  requires  a  large  number 
ol  fixed  terminals  inefficiently  used  by  a  small  number  of 
movable  terminals.  In  this  case  also,  the  choice  of  a  com- 
mercial switching  plan  is  determined  by  the  relative,  cost  of 
movable  and  fixed  terminals.  It  is  unnecessary  to  emphasise 
the  desirability  of  thus  concentrating  the  traffic  of  the  tele- 
phone system  in  the  minimum  number  of  machine  switches ; 
the  extent  to  which  it  can  be  carried  determines  both  the 
dimensions  and  number  of  the  switching  machines,  and  thus 
the  cost  of  the  equipment  This  concentration  has  been  one 
of  the  main  causes  of  the  reduction  in  cost  of  machine-switch- 
ing equipments  to  a  point  at  which  such  systems  can  compete 
with,  manual-switching  systems.  The  extent  of  the  concen- 
tration, or,  in  other  words,  the  relative  number  of  paths 
through  the  switching  equipment  for  simultaneous  connec- 
tions, determines  not  only  the  cost  of  the  equipment,  but 
also  the  quality  of  service  it  is  capable  of  rendering  to  the 
users.  Such  a  number  of  paths  could  be  furnished  as  cer- 
tainly' would  carry  the  maximum  traffic  in  the  busiest  hour 
ever  experienced — but  only  at  high  cost.  At  the  other  ex- 
tieiin-,  the  switching  equipment  may  be  reduced  to  a  point 
at  which,  during  busy  periods,  such  a  large  percentage  of 
connections  are.  prevented  or  delayed  by  the  occupation  of 
all  trunks,  or  of  trunks  at  some  place  of  maximum  conges- 
tion, that  service  is  seriously  impaired.  In  planning  the 
switching  equipment,  the  constructor,  as  well  as  the  pur- 
chaser, must  make  a  choice  between  first  cost  and  quality  of 
service. 

For  the  inventor,  the  engineer,  and  the  purchaser  of 
machine-switching  equipments,  the  computation  of  the  num- 
ber of  paths  from  calling  to  called  lines,  and  the  number  of 
machines  and  trunk  links  necessary  for  producing  the  paths, 
becomes  essential. 

A  subscriber  calling,  either  gets  through  and  speaks  with 
his  wanted  subscriber,  or  he  fails  to  get  the  wanted  party ; 
the  result  of  failure  will  be  the  definite  loss  of  revenue  for 
the  owner  of  the  equipment  coupled  with  dissatisfaction  on 
tin'  part  of  the  users,  or  a  large  increase  in  calling  rate  result- 
ing  from  repeated  futile  calls.  Each  such  repeated  call  may 
involve  the  use  of  the  plant  to  almost  the  same  extent  as  a 
successful   and   revenue-producing  connection. 

In  the  manual-switching  system  the  calculation  in  advance 
of  the  elements  for  use  in  common  has  not  been  essential; 
but  in  the  planning  of  machine-switching  equipments  the 
accurate  adjustment  of  the  switching  capacity  to  traffic  in 
advance  of  construction  is  important.  The  number  of  trunks 
or  junctions  linked  together  to  form  a  through  circuit  is 
larger  than  in  manual  equipments;  the  switching  mecha- 
nisms for  connecting  the  successive  links  form  a  large  pari 
of  the  total  cost  of  the  switching  equipment;  the  addition  of 
link  circuits  when  later  required  is  more  difficult  and  rela- 
tively more  costly ;  the  necessity  for  the  addition  cannot  be 
observed  with  equal  facility;  the  required  switching  capacity 
largely  affects  the  nature  of  the  mechanism. 

A  large  number  of  calls  originating  under  defined  condi- 
tiniis  can  be  treated  as  though  they  were  initiated  and  distri- 
buted purely  by  chance  through  given  periods  of  time,  and 
as  originating  and  terminating  at  random  in  the  different 
numerical  or  geographical  groups  of  lines.  The  switching 
equipment  must  have  a  carrying  capacity  or  number  of 
paths  for  the  maximum  number  of  connections  required  in 
the  busiest  moment,  and  for  accommodating  the  maximum 
requirements  from  any  group  of  call-originating  lines  to  any 
group  of  call-receiving  lines.  It  would  be  a  simple  matter 
to  plan  an  equipment  for  distribution  in  time  and  in  groups 
of  numbers  on  a  basis  of  averages,  but  the  system  so  planned 
would  be  deficient  to  the  point  of  practical  inoperativeness. 
Studies  of  chance  are  employed  to  determine  the  probable 
deviation  from  the  average.  It  is  not  expedient  to  provide 
for  an  absolute  maximum  of  paths,  but  it  is  necessary  to 
compute  and  make  such  provision  that  the  switching  capacity 
of  any    portion   of  the    exchange  probably    shall  not    be    ex- 

lei   more    than    a   certain  small   number  of   times   which 

v\  ill    appear  negligible. 

The  correspondence  between  the  number  of  switches  re- 
quired by  traffic  of  given  amount  and  character,  as  observed 
and  as  computed  from  observed  duration  of  conversation,  is 
shown  in  fig.  3.  The  observations  were  made  in  a  semi- 
automatic machine-switching  equipment  known  hereafteras 
"T."  The  total  number  of  connections  during  the  period 
of  observation  was  846,  the  average  holding  time  per  connec- 
tion being  55.9  seconds.  The  selectors  observed  contained  22 
trunks  in  a  group;  the  22nd  trunk  was  not  required  during 
the  peri, ui  of  observations,  though  21  trunks  were  required. 
As  computed  for  one  call  lost  in  the  period.  22  trunks  might 
have  been  once  exceeded.  The  correspondence  between  ob- 
Berved  and  computed  results  is  noticeably  close. 
{To    be   con  till  mil .) 
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Discussion. 
The   paper  was    read   and  discussed    at  a  meeting   of    the 
Birmingham   Local    Section    of   the    Institution    on   Marcn 
28th,  1917.  _ 

Mr.  T.  Plummer  said  that  the  Post  Office,  m  order  to  test 
the  rival  claims  of  various  Bystems,  had  had  machine-switch- 
ing telephone  pears  installed  by  different  contractors  at  some 
16  towns  The  small  installation  at  Dudley  was  opened  in 
September  last.  Most  of  the  other  installations  had  been 
working  for  some  time  under  service  conditions,  and  careful 
records  were  being  kept  of  the  costs  of  capital  and  mainten- 
ance as  well  as  of  the  defects  of  the  different  systems  and 
the  faults  to  which  they  gave  rise.  In  the  course,  therefore, 
of  the  next  year  or  two  full  information  on  these  most  im- 
portant matters  would  have  been  secured  by  the  Telephone 
Administration.  Apart  from  the  question  of  economy  in 
regard  to  the  employment  of  operators,  the  great  improve- 
ment in  machine  switching  was,  in  his  opinion,  the  substi- 
tution of  rigid  electrical  ana  mechanical  contacts  and  gears 
for  the  flexible  switching  cords  ordinarily  used  on  manual 
boards.  A  very  large  percentage  of  complaints  of  unsatis- 
factory working  were  due  solely  to  defective  cords,  which 
remained  the  essentially  weak  feature  in  the  manual  switch- 
board. The  reduction  in  the  employment  of  operators  brought 
about  by  the  installation  of  machine  switching  meant  a  very 
large  saving  in  exchange  buildings,  not  only  on  account  of 
the  comparatively  small  floor  space  occupied  by  the  machine- 
svritching  gear,  but  also  because  of  the  saving  in  retiring 
rooms,  dining  rooms,  &c.,  for  the  operators.  The  automatic 
svstem  had  a  further  advantage  in  relieving  the  telephone 
service  from  the  imputation,  rarely  deserved,  of  delay  in 
completing  calls  on  the  part  of  the  operators.  The  sub- 
scribe.- made  his  own  call,  and  knew  that  any  following 
delay  was  entirelv  due  to  the  person  called  not  attending 
promptly  to  the  telephone.  The  arrangements  for  machine 
switching  had  been  worked  out  to  give  practically  an  identical 
service  with  the  manual  board,  the  only  difference  being  in 
relation  to  the  need  for  the  handling  of  traffic  by  operators 
on  the  manual  board  in  connection  with  certain  differential 
rates  for  the  use  of  junctions,  and  the  trunk  service.  Self- 
contained  towns  seemed  to  him  to  give  the  best  results  in 
the  economy  of  operating  staff  which  was  brought  about  by 
the  absence  of  junction  circuits  to  other  exehanges,  unlike 
an  area  served  by  multi-exchanges.  The  case  of  Dudley  from 
this  point  of  view  was  not  entirely  satisfactory,  as  it  was  a 
single  exchange  in  a  large  multi-exchange  area  with  an  ex- 
ceedingly large  number  of  junction  circuits  in  comparison 
with  the  number  of  direct  exchange  lines  connected,  and  this 
called  for  the  employment  of  a  comparatively  large  number 
of  operators  on  the  manual  switchboard  fitted  in  addition  to 
the  machine-switching  gear.  Of  course,  this  was  working 
the  automatic  system  under  the  greatest  disadvantage  from 
an  economic  aspect,  and  if  the  results  proved  satisfactory 
at  Dudley  they  wou'd  be  much  better  under  more  normal 
conditions.  His  experience  was  that  the  type  of  skilled  men 
employed  in  dealing  with  the  maintenance  of  ordinary 
common-battery  exchanges  of  the  larger  type  were  fully 
capable  of  handling  automatic  exchanges,  and  there  was  no 
need  for  the  special  training  of  such  men.  The  figures  relat- 
ing to  the  maintenance  man-hours  seemed  rather  low;  Mr. 
McBerty  had  explained  that  they  referred  to  the  moving 
switches  only.  Locally,  such  low  figures  had  not  been 
reached.  When  odd  automatic  exchanges  were  installed, 
relatively  high  maintenance  costs  must  be  expected,  as  a 
certain  number  of  men  had  to  be  trained  in  excess  of  the 
actual  requirements  so  as  to  be  available  in  case  of  emer- 
gency through  sickness.  Ac.  This  factor  would  disappear 
as  the  type  of  exchange  became  more  general,  and  a  margin 
of   trained    staff    became    available    for   emergencies. 

Mr.  E.  G.  Masaroon  (Post  Office  Engineering  Department) 
pointed  out  that  in  working  an  automatic  telephone  exchange 
the  subscriber  was  given   something  to  do  in  getting  his  call 
through.    Inventors  in  the  past  had  been  too  leniently  disposed 
towards  the   subscriber  by   relieving  him  of  the  necessity  of 
doing  anything  except  the  lifting  of  the.  telephone  from  iti 
and  speaking.  After  a  change-over  from  the  magneto  system  to 
central-battery    working,   subscribers   frequently    complained 
of  the  delay  in  answering  calls,   although   the   Bervice  under 
the  new  conditions  was  superior  to   what  it   had   been  under 
the  old.   i.e.,  the  answering  time  was  less.      I  In     had   | 
to  be  due  to  the  subscriber   having  nothinc   to  do  but   wait 
alter  putting  the  telephone  to  his  ear,  whereas  in  a  mar, 
Bystem    there  was  a    handle    t<>    turn,   and    the    time   p 
more  quickly.    He  looked  forward  to  the  time  when  all  ex- 
changes would  be  automatic,  and  the  subscriber  in  making  a 
call   from,    say,   Exeter   to  Dundee    would   operate   dials  con- 
trolling the  mechanism  at  inter] Hate   points,  and    fchu 

up  the  circuit  for  himself.    He  asked  whether  anj  means  had 

been  devised  for  redistributing  the   lines  foi    outgoing  In 

Any  redistribution  which    necessitated    changing  subscribers' 

numbers   was   out   of  the  question,   and    tl  of    the 

automatic   system    in  this  reaped    appeared   likeli 

cause   of   difficulties    in    adjusting    traffic    to    meet    abnormal 

conditions. 

Mr.  \V.  C.  BjJBBBrDGH  referred  to  the  reaction  which  the 
extension  of  the  automatic  telephone  system  was  expected 
to  have  on  the  design  of  external  plant,  lie  emphasised  the 
saving    m    the    comparatively    heavy    conduit    and    Cable    COSt 


which  would  ensue  from  the  placing  of  small  automatic 
units,  requiring  only  occasional  attention,  in  suburban  areas, 
and  the  connecting  of  such  to  die  central  automatic  exchange 
by  a   limited  number  of  "  trunks." 


THE     LUMEN     AS     A     MEASURE     OF 
ILLUMINATING     POWER. 


At  a  meeting  of  the  Illuminating  Engineering  Society  on 
January  16th,  a  discussion  took  place  on  the  use  of  the 
"lumen"  as  a  measure  of  illuminating  power,  in  place  of 
"mean  spherical  candle-power."  The  total  flux  of  light  from 
a  source  of  lumens  is  obtained  by  multiplying  the  mean 
spherical  candle-power  by  4  ,  and  the  scientific  arguments 
in  favour  of  the  lumen  have  been  summarised  by  Mr.  Leon 
Caster  in  the  Illuminating  Engineer  as  follows: — 

1.  Meaii  spherical  candle-power  is  an  imaginary  quantity. 
Few,  if  any,  existing  sources  approach  a  "  point-source  "  in 
dimensions,  or  radiate  uniformly  in  space.  But  the  flux  of 
light  in  lumens  is  a  real  quantity,  independent  of  the  area 
of  the  source  or  its  distribution. 

■1.  In  every  calculation  in  which  mean  spherical  candle- 
power  is  obtained,  we  must  first  obtain  the  total  flux  of  light; 
the  latter,  therefore,  and  not  the  former,  is  the  fundamental 
quantity  expressing  the  total  illuminating  power  of  a  source. 

3.  Determination  of  mean  spherical  candle-power  from  polar 
curves  is  tedious,  and,  in  the  case  of  sources  whose  distribu- 
tion about  a  vertical  axis  is  not  symmetrical  (such  as  lamps 
with  parabolic  mirrors,  many  flames,  &c),  very  difficult.  It 
is  therefore  advisable  to  develop  alternative  methods  of  direct 
measurement,  such  as  the  Ulbricht  sphere,  and  these  methods 

illy   measure  flux. 

4.  Mean  spherical  candle-power  is  of  no  practical  utility  in 
calculations.  The  flux  in  lumens  is  useful,  and  a  knowledge 
of  the  tlux  of  light  of  any  beam  leads  at  once  to  a  rapid 
estimate  of  the  average  illumination  on  any  surface  on  which 
it  impinges.  In  studying  the  path  of  beams  of  light,  and  in 
expressing  brightness,  the  use  of  lumens  leads  to  great  simpli- 
fication and  avoids  the  anomaly  of  two  distinct  methods  of 
specifying  the  latter  quantity  (candle-power  per  square  inch 
and  equivalent  foot-candles). 

5.  The  word  lumen  is  understood  in  all  the  chief  countries 
of  Europe  and  in  America.  The  words  used  to  indicate  mean 
spherical  candle-power  differ  according  to  the  language. 

The  discussion  was  opened  with  a  paper  by  Prof.  J.  T. 
Morris,  who  emphasised  the  inadequacy  of  the  "horizontal 
candle-power  "  of  a  lamp  under  modern  conditions  of  use.  as 
a  guide  to  its  performance.  It  was  essential  to  take  into 
consideration  the  effect  of  the  shade  or  reflector  used  with  the 
lamp,  and  to  treat  the  combination  as  a  complete  unit.  While 
the  polar  curve  of  light  distribution  was  indispensable  to  the 
expert,  the  information  contained  in  such  curves  could  not 
be  summarised  for  rating  purposes.  Moreover,  such  lamps 
as  the  half-watt  lamp  presented  difficulties  in  the  measure- 
ment of  horizontal  candle-power,  and  were  not  comparable 
on  this  basis  with  other  lamps.  The  only  proper  basi 
comparison  of  such  lamps  must  be  in  terms  of  the  total 
amount  of  light  emitted  in  all  directions.  The  mean  sphi 
candle-power  would  be  lower  in  numerical  value  than  the  old 
rating,  which  would  be  objectionable  on  commercial  grounds, 
and  it  was  also  an  imaginary  quantity;  in  most  cases  the 
light  emitted   in   different   directions  varied  enormously. 

Recently,   however,  the  saggestii  a   had    been  brought    for- 
ward that  lamps  should  be  rated  in  terms  of  the  total  flux  of 
light,  the  unit  of  which  was  the  lumen,  i.e.,  the  flux  ol 
received  by  a  surface  1  gq.  ft.  in  area,  and  having  an  illumina- 
tion over  its  area    of  1    ft.-eandle.     The  above   definition    was 
also   equivalent   to  stating  that    the  lumen    was   the    tlux    of 
light  emitted    by   a    source   of  unit   candle-power  in   unit   solid 
angle.    The  solid  angle  subtended  at  its  centre  I". 
surface  was  4tt,  and  the  tlux  in   lumens  from   an.\ 
therefore  obtained  by  multiplying  tin-  mean  spherical  candle- 
power  by  this  figure. 

On  the  lumen  rating,  therefore,  a  10-C.P.  lamp  would  be 
sold  as  a  350-  or  400-lumen   lamp  in   future. 

In  the  report  ol  (be  Committee  of  the  American  Illumi- 
nating Bngineerij  n  Nomenclature  and  Standards 
presented  at  the  ('.invention  last  September,  it  was  definitely 
Specified  that  illuminants  should  be  rated  in  terms  of  lumens 
in   the   future. 

In  this  country,  also,  it  seemed  that  the  makers  of  electric 

lamps  contemplated   adopting  the  lumen,   though    it   might   be 

necessary  also  to  state  candle  powei   values  and  to  show  their 
relation  to  lumen  values  during  the  transition   period.    Once 

the  lamp  makers  had  adopted  .  the  necessary  photometric 
apparatus,    tin-    ease    of   measurement    and    certainty   of    the 

result  would  recommend  methods  based  on  the  measurement 
of  total  flux  of  light, 

Vpart  from  the  loss  of  light  involved  by  the  use  of  a  globe 
or  reflector  with  a  lamp,  the  output  of  the  combined  unit  in 
lumens  should  not  be  affected  by  any  measures  that  were 
taken  to  alter  the  distribution  of  light.  Tf  the  lumens  in  each 
zone  from  such  a  unit  were  tabulated  the  summation  of  theso 
values  g^ave  at  once  the  total  flux  of  light,  and  by  comparing 
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this  with  the  output  in  lumens  of  the  lamp  used,  the  efficiency 
of  the  globe  or  reflector  could  be  readily  ascertained. 

It  was  convenient  to  work  -with  lumens  in  the  usual 
formulae  for  determining  the  average  illumination  in  a  room 
resulting  from  a  given  arrangement  of.  lamps,  and  particu- 
larly when  the  approximate  average  illumination  over  an  area 
needed  to  be  quickly  determined.  It  also  facilitated  calcula- 
the  illumination  derived  from  extensive  illuminated 
surfaces,  such  as  occurred  in  the  case  of  indirect  lighting. 
Again,  we  were  almost  compelled  to  utilise  the  conception  of 
llux  of  light  when  dealing  with  concentrated  beams  such  as 
occurred   in  the  searchlight  and  the  optical  lantern. 

Mr.  P.  W.  WlLLCOX  read  a  paper,  in  which  he  said  that 
the  fundamental  requirement  was  a  definite  unit  which  would 
always  clearly  and  invariably  express  one  thing.  This  condi- 
tion the  lumen  complied  with,  and  the  candle-power  unit  did 
not.  When  the  lumen  was  employed  either  as  a  measure  of 
luminous  value  or  to  express  the  efficiency  of  the  illuminant, 
its  terms  were  precise.  For  example,  when  we  expressed  the 
efficiency  of  an  electric  lamp  in  the  usual  terms  "  watts  per 
candle,"  a  query  arose  as  to  what  variety  of  candle  was  meant 
— whether  the  mean  spherical  or  the  mean  horizontal  or  the 
tip  end  value,  Ac— whereas  "  watts  per  lumen  "  or  "lumens 
per  watt"  was  wholly  definite. 

Again,  the  filament  of  an  electric  lamp  could  lie  re-shaped 
and  concentrated  so  as  to  give  its  maximum  value  in  any 
given  direction,  and  by  simply  frosting  or  silvering  the  upper 
part  of  the  glass  bulb,  a  lamp  might  lie  made  to  give  appar- 
ently  very  much  increased  candle-power  value   lor   the   same 

energy  fi the  same  length  and  section  of  filament,  and  the 

variations  in  candle-power  values  obtainable  in  different 
directions  with  different  kinds  and  shapes  of  reflectors  were 
well  known  to  all.  The  same  amount  of  light  flux  (lumens) 
was  made  to  give — now  50,  now  100,  now  5(H),  or  more  candle- 
power  value. 

The  exceeding  difficulty  of  trying  to  assign  candle-power 
values  to  many  of  these  shapes  of  filaments  was  apparent 
when  they  considered  the  light  distributions  as  shown  in 
figs.  1.  -2.  3,  and  4.  The  luminous  output  of  a  lamp  as  ex- 
pressed   in   lumens  remained    the    same,    whatever   the   shape 


Eoot-candles  per  square  foot  per  watt"  (the  expression  for 
efficiency  of  illumination)  became  more  simply  "  lumens  per 
watt."  We  also  had  the  efficiency  of  the  lamp  clearly  and 
fully  measured  by  lumens  per  watt,  instead  of  watts  per 
candle.  The  brightness  oi  a  surface,  either  "self-luminous" 
and  radiating  light,  or  made  luminous  by  reflected  light. 
might  he  preferably  expressed  in  terms  of  lumens  per  sq.  ft. 
.a  per  sq.  cm.  instead  of  candles  per  sq.  ft.  or  per  sq.  in.,  or 
in  "equivalent  foot -candles."  Thus  the  lumen  was  an  all- 
round  term  of  general   application   in  lighting   work. 

In  fig  10  was  given  a  graphical  representation  of  the 
lumen  shown  by  means  of  the  unit  sphere. 

The  lumen  was  essentially  a  quantity  denoting  rate  of  flow 
of  energy  in  the  form  of  light,  and  therefore  analogous  to, 
and  of  the  same  dimensions  as,  watts.  In  order  to  obtain 
the  total  light-output  during  a  given  interval  of  time,  analogous 
to  energy,  we  must  multiply  the  tlux  of  light  by  the  period 
dining  wnich  it  operated.  The  output  of  light  from  a  source 
in  a  given  time  was.  therefore,  conveniently  expressed  in 
lumen-seconds  or  lumen-hours. 

It  was  certainly  much  better,  in  adopting  the  flux  idea  for 
expressing  luminous  output,  entirely  to  drop  the  term  "candle- 
power  "  in  any  expression  for  this  unit,  and  substitute  an 
entirely  new  term,  such  as  the  lumen.  In  this  way,  we  cut 
loose  from  all  the  previous  deficiencies  and  misconceptions 
associated  with   the  term    "  candle-power." 

The  merits  of  the  lumen  would  ultimately  force  its  adoption, 
and  a  number  of  tin-  leading  electric  lamp  manufacturers  in 
Great  Britain,  as  well  as  the  Holophane  Co..  were  adopting 
the  plan  of  expressing  their  luminous  ratings  in  lumens. 

In  employing  lumens  in  practical  illuminating  problems, 
engineers  have  recourse  to  the  utilisation  efficiency  factor. 
which  is  the  percentage  of  the  total  amount  of  lumens  given 
by  a  luminous  source  which  is  made  available  upon  the  work- 
ing plane  or  illumination  area  considered. 

In  lighting  a  room,  the  area  of  the  room  in  square  feet  is 
multiplied  by  the  intensity  desired  in  foot-candles.  This  at 
once  gives  the  net  lumens  required.  To  find  the  total  lumens 
required  from  the  lamps,  we  divide  the  net  lumens  by  the 
utilisation  efficiency   or  factor  decimally  expressed.     We  then 


Fig.  1. — 100-watt  Standard 
Mi  tal-fiIjAMBnt  Lamp. 


Fig.  2.— 100-watt  Fig.  3.— 300-watt 

Focusing    Lamp.  Half-watt  Lamp. 

T.ioht  Distribution  Curves. 


Fig.  4.— 100-watt  SpiRAusrn 
Filament  Lamp. 


of  the  filament,  and  no  matter  what  variations  of  external 
arrangements  or  what  accessories  (reflectors,  &c.)  wire  em- 
ployed with  the  lamp  (always,  of  course,  allowing  lor  any 
absorption  losses  there  might  he   in   the  accessories). 

A  serious  defect  of  candle-power  was  that  the  value  mate- 
rially altered  las  in  the  case  of  light  distribution  curves), 
according  to  the  direction  in  which  it  was  measured.  Practi- 
cally a  unit  of  candle-power  should  have  the  same  value 
whether  measured  horizontally,  vertically,  or  at  any  angle. 
Actually  it  did  not,  as  was  shown  by  a  consideration  of  the 
spherical  surface  surrounding  a  lamp. 

The  diagrams  in  figs.  5,  6,  and  7  clearly  illustrated  the 
difficulties.  It  was  hopeless  to  expect  people  to  understand 
the  apparent  inconsistency  of  these  different  curves  contain- 
ing very  unequal  areas,  and  yet  representing  the  same  volume 
of  light. 

The  ease  was  no  longer   that  of  the  early   days— the  simple 

light  value  given  by  a  lamp  in  a  given  direction.    The  i lein 

case  must  provide  for  expressing  luminous  values  given  by 
lamps  in  combination  with  reflectors  or  glassware,  distributed 
directly  or  indirectly  rid  the  ceiling,  or  part  directly  and  part 
indirectly  as  in  semi-direct  lighting.  The  diagrams  in  figs.  8 
and  'J  illustrated  this  point,  and  showed  two  characteristic 
ease-  ol  light  distribution  from  modern  lighting  equipment. 
Tie-  idea  ol  flux  of  light  suited  these  complex  conditions 
admirably,  and  the  lumen  correctly  expiessed  luminous  values 
for  all   cases  and   conditions. 

The  value  established  lor  the  lumen  was  the  amount  of 
light  from  a  unit  source  falling  upon  a  unit  surface,  all 
points  of   which   were  at    unit  distance   from    the  source. 

A  lumen  would  give  an  intensity  of  one  foot-candle  over 
an  area  of  one  square  foot.  The  average  illumination  at  all 
points  of  the  unit  sphere  mentioned  above  would  be  one 
foot-candle. 

We  thus  had  the  total  light  output  of  the  lamp  definitely 
measured  by  the  lumens,  instead  of  light  intensity  in  some 
one  direction  by  candle-power.  We  had  the  illumination 
values  measured  by  lumens  per  square  foot.  As  each  lumen 
corresponded   to   one    foot-candle    per  square    foot,    the  term 


bad-  the  total  lumens  which  the  lamps  must  give,  and  by 
reference  to  a  table  of  lumen  values  for  the  various  sizes  of 
lamps,  we  can  select  the  most  suitable  size  to  accord  with 
the  desired  number  of  points  to  be  fixed,  or  we  modify  the 
number  of  points  to  accord  with  the  lumen  value  of  some 
desired    size    of    lamp.      The   simple   equation    for   such    work 


Floor  area  in  sq.  ft.   X  intensity  in  foot-candles      _ 
Utilisation  efficiency  as  a  decimal  X  lumens  per  lamp 


No.  of 
lamps. 


TABLE  I.— Lumen  Data  for  Metal-Filament  (Tungsten) 
Lamps,  of  Sizes  and  Efficiency  Standards  in  Great 
Britain.  January.  1917.    Voltage  Class,  100—130. 


Efficiency. 

Initial  lumen  values  at  various  utilisation 
efficiencies. 

of  lamp 

Watts  per 

Lumens 

Total 

per 

1-00. 

0-40. 

0-30. 

horiz.  c.P. 

watt. 

£( 

20 

1-20 

8-1 

163 

97-8 

81-5 

65-2 

4S-9 

30 

1-15 

S-5 

255 

153 

127-5 

102 

fl 

40 

115 

8-4 

341 

204-6 

1705 

136-4 

102  3 

"A 

60 

1-10 

8-9 

53S 

321 

267-5 

214 

160  5 

- 

100 

1-05 

93 

930 

558 

465 

372 

279 

c\ 

150 

1-0 

9-8 

1,470 

882 

735 

588 

441 

°>l 

100 

_ 

12-5 

1,250 

750 

625 

500 

375 

- 

150 

13-4 

2,010 

1,206 

1.005 

804 

603 

200 

14-0 

2.795 

1,677 

1.397-5 

1,118 

838-5 

si 

300 

15-3 

4,600 

2,760 

2.3O0 

1,840 

1,380 

* 

600 

16-12 

8,060 

4,336 

4,030 

3.224 

2,418 

- 

1,000 

— 

18-0 

18,000 

10,800 

9,000 

7,900 

5,400 

a\ 

1,500 

18-0 

27,000 

16,200 

13,500 

10,800 

8,100 

Table  I  presents  a  list  of  standard  vacuum  type  and  half- 
watt  type  metal-filament  lamps,  and  gives  the  efficiencies  at 
present  supplied  in  Great  Britain.     This  table  also  gives   lull 
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lumen   values  for  each   size  of  lamp,   and  the  corresponding 
lumen  values  at  various  utilisation  efficiencies. 

The  use  of  the  sphere  photometer  is  rapidly  growing,  and 
amplifies  the  problem  of  measuring  the  total  flux  of  light 
from  an  illtiminant.  The  lamp  is  inserted  in  the  centre  of 
an  enclosing  sphere,  and  the  total  light  flux  given  out  by  the 


Mr.  A.  Wise  thought  the  public  would  have  difficult}  in 
appreciating  the  significance  of  the  new  rating  in  lumen  if 
thr  M.S.C.P,  were  Stated,  anyone  who  wished  t«>  work  ill 
lumens  could  easily  make  the1  conversion.  Mr.  C.  If.  Pitman 
suggested  that  lamp  lists  should  give  total  lumens  and  lumens 


1    1  -J«jo%2_5p4~~jL  1   1 

~\fcv>x 

Fig.  5. — Ideal  curves,  show-      Fig.  6. — Apparent  Variation 


ingsameTotal  Light  Flux. 
Each  Curve  Expresses 
Equal  Illuminating  Value 
(the  same  total  Lumens) 
but  apparently  very  dif- 
FERENT Candle-power 
Values. 


in  Candle-power    from 
3o0-watt    Lamp,    through 
use   of    Various    Reflec- 
tors.) 


lamp  is  measured  in  one  reading.  This  reading  can  be 
directly  measured  in  lumens  without  having  recourse  to 
candle-power  values. 

It  is,  however,  convenient  and  natural  to  convert  candle- 
power  values  into  lumen  values  as  results  are  at  present 
almost  invariably   available  in    terms   of  candle-power.      The 


Fig.   10. — Graphical  Representa- 
tion of  the  Lumen. 


per  zone,  and  fittings  lists  should  give  conversion  figures  for 
particular  reflectors.  Lamps  might  be  rated  in  lumens  per 
watt.  Mr.  .1.  S.  Dow  agreed  as  to  the  disleading  character 
of  the  candle-power  rating,  and  referred  to  the  utility  of  the 
lumen  rating  in  dealing  with  beams  of  light  from  projection 
apparatus.      Mr.    L.    Gaster  said  that  the   leading   manufac- 
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Fig.     7. — Diagram    showing      Fig.    8.  —  Light    Distribution    from       Fig.    0. — Light    Distribution    from     "Strei.a' 


how,  in  an  Extreme  Case, 
the  same  Total  Light 
Flux  may  be  Distributed 
so  as  to  Show  Very  Mis- 
leading Apparent  Values 
of  Candle-power. 


Veluria  Hemisphere,  showing  the 
Complex  Character  of  Light  Dis- 
tribution with  Modern  Lighting 

Equipment. 


Fitting,  with  Holophane  Refractor,  showing 
Special  Character  of  Light  Distribution 
desirable  for  street  lighting. 


ordinary  metal-filament    (vacuum    type)    lamp  gives  a  lumen 
value  about  10  times  its  candle-power   (mean  horizontal).* 

The  lumen  has  received  the  endorsement  of  the  American 
Illuminating  Engineering  Society,  of  the  Association  of  the 
Edison  Illuminating  Companies,  and  of  the  National  Electric 
Light  Association,  and  is  being  employed  in  regular  practice 
in  the  rating  of  electric,  lamps. 


Discission. 
In  the  discussion  which  ensued,  Mr.  S.  H.  Callow  said 
that  the  old  method  of  rating  illuminants  by  horizontal 
candle-power  was  inadequate  to  meet  present-day  conditions, 
and  lent  itself  to  deception.  Mr.  J.  G.  Clark  admitted  the 
usefulness  of  the  lumen,  but  said  that  information  as  to  the 
distribution  of  the  light  was  indispensable,  and  therefore  the 
distribution  curve  must  be  retained.  Mr.  A.  Bi.ok  urged  that 
the  Society  should  take  steps  to  make  the  term  intelligible  to 
the  average  contractor.  Dr.  L.  Rabinovitch  feared  that  the 
larger  values  would  confuse  the  public,  and  that  the  deter- 
mination and  guarantee  by  the  lamp  maker  of  a  definite 
number  of  lumens  would  he  complicated.  The  w.H.C.P  could 
be  converted  into  m.s.c.p.  by  the  use  of  the  coefficients  ex- 
plained by  Prof.  Fleming,  which  might  be  mentioned  by 
makers  in  their  catalogues.  Mr.  G.  Campbell  said  that  if 
the  Tungsten  Lamp  Association  would  agree  to  mark  their 
lam  pi  in  lumens  anil  watts,  a  great  step  forward  would 
result.  Mr.  E.  Stroud  pointed  out  that  for  comparative  pur- 
poses the  quantity  of  light  emitted  by  a  lamp  must  be  known, 
irrespective  of  its  distribution.  As  the  lumens  were  about 
10  times  the  M.H.C.P.,  by  the  use  of  a.  "  deka-lumen  "  the 
new  ratings  would  be  made  practically  identical  with  the 
old.     It  was  useful  to  remember  that 

Lumens    =  foot-candles    X   sq.   ft. 

*  The  mean  spherical  candle-power  of  the  ordinary  vacuum 
metal-filament  lamp  is  78  per  cent,  to  79  per  cent,  of  the 
mean  horizontal  candle-power.  Therefore  the  flux  in  lumens 
is  12.57X0.79=9.94.  or  practically  K)  times  the  mean  hori- 
zontal candle-power. 


turers  of  lamps  and  reflectors  in  this  country  were  favour- 
ably considering  the  proposal,  and  the  Illuminating  Engineer- 
ing Society  would  gladly  assist  in  the  educational  work  that 
would  be  necessary. 

Mr.  A.  P.  Trotter  (chairman)  expressed  a.  wish  for  a. 
definition  of  the  lumen  that  would  meet  the  case  of  the.  man 
in   the  street. 

In  reply,  Mr.  WlLLCOX  pointed  out  that  the  large  numerical 
values  in  the  lumen  rating  permitted  a  more  accurate  expres 
sion  of  efficiencies  than  with  candle-power  ratings,  "candles 
l>er  watt  "  being  less  than  unity,  whereas  "  lumens  per 
watt"  would  be  convenient  numbers.  Prof.  J.  T.  Morris 
commended  the  proposal  that  the  Societj  should  issue  an 
explanatory  pamphlet,  and  pointed  out  that  with  half-watt 
spiralised  filaments  and  other  innovations,  the  Fleming  co- 
efficients were  rendered   useli 

In  later  communications  to  the  Illuminating  Engineer, 
Mr.  A.  T.  Trotter  and  Prof.  A.  Blondel  dealt  further  with 
the  subject,  the  latter  reviewing  the  history  of  the  lumen  as 
a  unit  since  he  introduced  it  in  1895,  while  the  former,  after 
discussing  the  factors  involved,  suggested  that  one  might 
say  that  "one  lumen  is  0.08  of  the  whole  light  emitted  from 
a  source  giving  one   candle   in   every   direction." 


Electroculture  in  the  Greenhouse.— A  recent  paragraph 

in  the  Star  mentions  an  interview  with  Mr.  Thomas  Clark,  an 
electrical  man  whose  apparatus  for  the  intensification  of  growth  in 
plants,  &o.,  is.  we  gather,  working  in  several  large  market  gardens. 
At  the  Highfield  Nurseries,  at  Billerieay.  it  has  been  found  that 
tomatoes  and  cucumbers,  and  other  produce,  are  on  the  market  a 
fortnight  before  those  of  other  nurseries  :  straw  berries  are  20  days 
earlier.  To  work  four  large  greenhouses.  200  ft.  by  28  ft.,  an 
apparatus  costing  £100  is  required,  with  an  oil  engine  eostiag  fXi  ; 
the  weekly  running  cost  is  given  at  2a,  6d.  The  discharge  wires 
are  suspended  6  ft.  above  the  floor,  from  insulators. 
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Electrical  Engineer  Sentenced. 
At  Otley  Police  Court,  last  week.  Sydney  Harold  Bill,  late  elec- 
trical engineer  and  manager  to  the  Ilkley  District  Council,  was 
ed  with  having  stolen  a  quantity  of  three-core  armoured 
electric  cable,  valued  at  6110,  the  property  of  the  Ukley  Council. 
The  prisoner  appeared  in  khaki,  having  joined  the  Army.  It  was 
stated  that  he  was  originally  employed  as  clerk  of  works  in  con- 
nection with  the  installation  of  the  Council's  electric  lighting 
undertaking,  and  was  subsequently  appointed  manager.  He  joined 
the  Forces  last  June,  since  when  Mr.  John  Senior  had  been  acting 
as  his  substitute.  The  shortage  of  cable  was  not  discovered 
until  January,  when  the  Western  Electric  Co..  from  whom  the 
cable  had  been  purchased,  requested  the  return  of  two  empty 
drums.  The  drums  could  not  be  found.  Inquiries  elicited  the 
information  that  two  drums  of  cable  had  been  sent  by  the  accused 
from  Ilkley  to  the  Workington  Iron  and  Steel  Co.,  but  that  concern 
stated  that  they  had  purchased  them  through  a  gentleman  in 
Glasgow.  That  gentleman,  on  being  communicated  with,  refused 
to  give  any  information  beyond  that  he  had  made  the  purchase 
through  an  advertisement.  The  pages  of  the  electrical  journals 
were  searched,  and  it  was  found  that  the  cable  had  been  advertised 
for  sale  and  that  the  advertiser  was  the  accused.  The  cable 
had  been  dispatched  in  the  name  of  the  Western  Electric  Co., 
Ltd..  but  that  firm  denied  all  knowledge  of  the  transaction.  The 
Council  had  had  no  wish  to  sell  the  cable,  as  it  was  of  use  to  them 
and  the  price  was  continually  advancing. 

Mr.  F.  S.  Eckeesley,  the  Council's  clerk,  said  it  was  painful  to 
him  to  have  to  prosecute,  as  the  defendant  had  been  a  fellow 
official  and  they  had  been  on  quite  cordial  relations. 

In  defence,  it  was  pointed  out  that  the  accused,  who  is  33  years 
of  age.  and  has  a  wife  and  three  children,  had  had  an  honourable 
career.  He  was  a  member  of  the  Institution  of  Electrical  Engi- 
neers. He  had  offered  himself  for  service  in  August,  1914.  but  was 
rejected  because  of  a  bullet  wound  in  the  leg,  received  during 
manoeuvres.  In  1915  he  was  offered  a  commission  in  the  Royal 
Engineers,  but  the  Council  did  not  want  him  to  leave,  as  they 
valued  his  services.  Later,  on  undertaking  to  provide  a  substitute, 
he  was  allowed  to  join  the  Naval  Volunteers,  being  appointed  an 
electrical  engineer  on  a  hoar.  Afterwards,  his  commanding  officer 
advised  him  to  join  the  Flying  Corps,  but  he  was  too  old.  and 
therefore,  under  promise  of  a  commission,  he  joined  the  Royal 
Field  Artillery  as  a  private.  He  had  always  had  a  good  character 
and  had  held  many  good  appointments,  including  that  of  assistant 
electrical  engineer  to  the  Mersey  Docks  and  Harbour  Board.  He 
had  sold  the  cable  because  he  was  pressed  by  creditors,  and  had 
hoped  to  be  able  to  replace  it  before  anybody  should  know  that 
it  had  been  sold. 

The  Bench  held  that  the  offence  was  far  too  serious  to  be  dealt 
with  lightly.  But  for  the  fact  that  the  defendant  had  done  his 
best  to  serve  his  country,  the  maximum  sentence  of  six  months' 
imprisonment  would  have  been  passed,  but  he  would  have  to  go  to 
prison  fortwo  months.  They  hoped  that  afterwards  he  would  do 
his  best  to  restore  his  lost  character. 

The  Ilkley  District  Council,  last  week,  formally  discharged  Bill 
from  the  position  of  electrical  engineer,  and  appointed  Mr.  John 
Senior,  the  acting  engineer,  in  his  place,  at  the  same  salary  of  £250 
per  year. 

Workmen's  Compensation. 
At  Preston  County  Court,  last  week,  Judge  Sturges  declined,  on 
account  of  the  inadequacy  of  the  sum,  to  approve  a  settlement 
under  the  Workmen's  Compensation  Act  awarding  Margaret 
Casson.  aged  18,  £25  for  the  loss  of  the  end  of  the  index  finger  of 
the  right  hand  while  cleaning  a  machine  at  Messrs.  Dick,  Kerr  and 
Co.'b  works. 

Munitions  Court  Case. 

Before  the  Munitions  Tribunal  at  Edinburgh,  last  week,  an 
apprentice  electrical  engineer,  George  Barrett,  of  Leith,  was 
charged,  in  absence,  with  having  engaged  and  signed  on  as  a 
member  of  the  crew  of  a  steamer  owned  by  a  Glasgow  firm, 
without  consent  and  without  a  clearance  certificate.  It  was  stated 
that  when  Barrett,  who  is  now  at  sea,  engaged  himself  to  the  ship- 
owners, he  was  on  sick  leave,  and  that  the  only  intimation  the 
firm  of  electrical  engineers  received  from  him  was  contained  in  a 
note  to  the  effect  that  he  was  going  to  sea.  and  that  he  did  not 
know  when  he  would  be  back.     A  fine  of  £1  was  imposed. 


BUSINESS   NOTES. 


Bankruptcy   Proceedings.— Samuel   Stephen  Coster, 

trading  as  S.  S.  Coster  A:  Co.,  electrical  and  mechanical  engineers. 
14  Gladstone  Road,  West  Ham. — Creditors  met  on  April  3rd.  at  the 
London  Bankruptcy  Court,  under  this  failure.  No  accounts  were 
presented,  but  the  Official  Receiver  reported  that  the  debtor 
returned  his  liabilities  at  £650,  against  assets  consisting  of  book 
debts  to  the  face  value  of  £400.  but  not  expected  to  realise  anything 


whatever.  The  debtor  commenced  business  in  partnership  with 
another  in  August,  1908,  at  116,  Bishopsgate.  and  stores  in  Calvert 
Avenue,  Shoreditch,  he  providing  a  capital  of  £150.  The  trading 
was  not  a  success,  and  in  June,  1909,  the  partnership  was  dissolved, 
and  the  business  closed.  The  debtor  next  started  alone  at  West 
Ham,  and  he  attributed  his  failure  to  ill-health,  to  bad  trade  owing 
to  the  lighting  restrictions  and  shortage  of  labour,  and  to  bad 
debts.  In  the  absence  of  any  offer,  the  case  was  left  with  the 
Official  Receiver  to  be  wound  up  in  bankruptcy.  The  creditors 
include  the  following  : — 

Beacon  Carbons,  Ltd.,  Bingley -El-'0 

Scott  ft  Co.,  F.  G 1» 

\"nciated  Rubber  Co.,  London  "0 

Simpson  &  Co.,  Bristol 3° 

Sceando  Lamp  Co.,  Manchester  45 

Private  Arrangements.— Turner  &  Kitson.  09b,  East- 
bank  Street,  Southport,  electrical  engineers.  —  The  creditors 
interested  herein  were  called  together  on  March  30th,  when  they 
were  presented  with  a  statement  of  affairs  showing  liabilities 
£297,  and  assets  estimated  to  produce  £150.  The  estate  disclosed 
on  paper  a  deficiency  of  £155.  It  was  reported  that  the  debtor 
Turner  started  trading  in  January.  1913,  Mr.  Kitson  being  taken 
into  partnership  in  July,  1914.  The  turnover  apparently  declined 
considerably  in  1916-17.  According  to  the  books  the  present 
deficiency  is  practically  accounted  for  by  loss  on  trading.  The 
deed  of  assignment,  which  had  been  executed  to  Mr.  P.  Marsh, 
had  been  rendered  necessary  owing  to  the  fact  that  there  were 
suing  creditors,  and  in  order  to  protect  the  estate.  It  was  resolved 
to  confirm  the  deed  of  assignment. 

Dissolutions  and  Liquidations— Knowledge  Pub- 
lishing Co.,  Ltd. — Owing  to  paper  restrictions  and  other  causes, 
and  to  the  directors  having  been  compelled  to  suspend  the  publication 
of  Knowledge,  the  company  is  being  wound  up  voluntarily. 

Oldham'  Boiler  Works  Co.,  Ltd.— A  meeting  is  called  for  May 
9th  at  Oldham,  to  hear  a  report  on  the  winding  up  from  the  liquid- 
ator. Mr.  II.  Hague. 

Kirkland    &   Caiter,    civil    engineers,    17,    Victoria    Street. 
London,  S.W.— Messrs.  T.  Kirkland,  D.  S.  Capper  &  T.  J.  R.  Kiernan 
have  dissolved  partnership  so  far  as  concerns  D.  S.  Capper.     The    ■ 
business  will  be  carried  on  as  Kirkland  &  Kiernan. 

Habmak  Electric  Co.,  Ltd. — A  meeting  of  creditors  is  called 
for  April  23rd,  at  9.  Wallbrook,  E.C.,  to  hear  an  account  of  the 
winding-up  from  the  liquidator.  Mr.  P.  F.  Huddleston. 

Adnil  Electric  Co.,  Ltd..  London.  E.C.— April  21st  is  the  last- 
day  for  the  receipt  of  proofs  for  dividend  by  the  liquidator.  Mr. 
.1.  II.  Stephen*  ('..Clement's  Lane.  London,  E.C. 

Book  Notices. — "  How  to  Lay-out  Turret  Lathe  Tools.' 

Coventry  :  Alfred  Herbert.  Ltd.     Price  2s.  lid. 

"  Practical  Dynamo  and  Motor  Management."  London  :  S. 
Rentell  &  Co.     Price  6d.  net. 

"  Soldiers'  and  Sailors'  Guide  to  London."  By  C.  Sheridan  Jones. 
London  :  "  Review  of  Reviews."  Price  3d.  net.  Unquestionably 
a  very  handy  little  guide. 

The  M.  ,v  C.  Apprentices'  Magazine,  a  copy  of  the  first  number  of 
which  is  to  hand,  is  being  issued  quarterly  (3d.)  by  Messrs.  Mavor 
and  Coulson,  Ltd.,  of  Glasgow,  as  a  result  of  the  Welfare  of  Youth, 
Scheme,  which  is  under  the  leadership  of  Mr.  M'Rae.  It  aims  at 
fostering  literary  talent  and  inventive  genius  amongst  the  firm's 
apprentices,  and  is.  we  understand,  the  first  magazine  of  its  kind 
in  Scotland.  It  contains  a  good  deal  of  very  readable  matter,  some 
in  serious  vein — such  as  Mr.  W.  B.  Hud's  article  on  "  Some  Notes 
on  Elementary  Electrical  Engineering " — and  others  humorous. 
Excellent  page  photographs  of  Mr.  Sam  Mavor  and  Mr.  W.  A. 
Coulson  occupy  the  centre  opening  pages. 

"  Department  of  the  Interior.  Ottawa."  "Water  Powers  Branch," 
'Water  Resources,"  papers.  No.  2,  "Bow  River  Power  and 
Storage  Investigation  "  ;  No.  3,  "  Winnipeg  River  Power.''  Vols.  I 
and  II  ;  No.  7.  "  Manitoba  Water  Powers  "  :  No.  12.  "  Small  Water 
Powers"  :  No.  17,  "Canada:  Hydraulic  Power  Development  and 
Electric  Power  in  Canadian  Industry." 

Trade  Announcements.— Mr.  E.  Elliott  has  removed 

to  Victoria  Works.  Warstone  Lane,  Birmingham. 

The  Monometer  Manufacturing  Co.,  Ltd..  of  Whitehouse 
Street,  Aston,  Birmingham,  are  further  extending  their  works, 
owing  to  increasing  demands  for  their  furnaces.  They  have 
purchased  the  leasehold,  goodwill.  &c,  of  the  Griffin  Ironworks 
and  Albion  Foundry  Co.,  Ltd.,  and  Ladywood  Foundry, 
Birmingham. 

Lead. — A  further  order  respecting  the  purchase  and  use 

of  lead  has  been  made  by  the  Ministry  of  Munitions.  It  appears  in 
the  London  Gazette  for  April  6th. 

Italy. — A  new  company  has  lately  been  formed  at  Sesto 
S.  Giovanni,  with  a  capital  of  £12,000.  and  the  title  La  Societa 
Acciaierie  Elettriche  di  Se.sto  S.  Giovanni,  to  establish  a  plant  for 
the  production  of  steel  by  means  of  electric  furnaces.  La  Societa 
Elettro  Siderurgica.  of  Lodi,  has  also  recently  increased  its  capital 
from  £20,000  to  £80|000,  with  the  object  of  extending  its 
manufacturing  operations. 

The  Bosch  Magneto  Interests.— According  to  the  last 

issue  of  the  Autocar,  Messes.  Vickers.  Ltd.,  have  acquired  the 
British  interests  in  the  Bosch  magneto,  which  were  recently  put 
up  for  sale  by  tender,  by  authority  of  the  Board  of  Trade,  in  con- 
nection with  the  winding  up  of  enemy  businesses  in  this  country. 


No.  2,056,  April  13,  1911 


THE    ELECTRICAL    REVIEW. 


405 


Catalogues   and   Lists. — Electrical   Apparatus  Co., 

Ltd..  Vauxhall  Works,  South  Lambeth  Road,  London.  S.W.  8.— 
April  edition  of  the  "E.A.C.  Quarterly  Review."  High  torque, 
the  testing-  of  E.A.C.  apparatus,  A.c.  drum  type  switehgear.  cable 
arrangements  on  drum  type  apparatus,  are  the  subjects  discussed. 
Further  additions  to  the  "Roll  of  Honour"  since  the  last  issue 
appeared  are  indicated. 

Messrs.  E.  Bbnsis  &  Co.,  Ltd.,  of  Little  Hulton,  have  issued 
t  be  March  number  of  their  magazine,  "  Cheap  Steam."  The  articles 
deal  with  :  The  Care  of  Mechanical  Stokers,  Coal-handling  Plant 
at  Southend-on-Sea  Electricity  Works,  the  Boiler-house  Plant  at 
the  Liverpool  Royal  Infirmary.  Determination  of  the  Calorific 
Value  of  Fuel,  the  Tensionless  Drive,  and  other  subjects. 

Calender's  Cable  asd  Construction  Co.,  Ltd.,  Hamilton 
Hon-.-,  Victoria  Embankment,  London.  E.C — 88-page  catalogue 
of  electrical  distribution  appliances.  It  contains  brief  particulars, 
with  tabulated  details  of  sizes,  prices,  and  shipping  details,  also 
numerous  excellent  diagrams,  of  standardised  dividing  boxes 
covering  all  ordinary  requirements  and  representing  modern 
practice.  The  "  Woodhouse "  patent  dividing  box,  inverted  pole 
dividing  boxes  (a  series),  porcelain  sealing  ends,  and  other  lines 
are  included. 


LIGHTING  AND  POWER  NOTES. 


Aylesbury. — New  Flant. — The  T.C.  proposes  to  install 

additional  plant  at  the  electricity  works,  at  an  estimated  cost  of 
£5,000  or  £6,000.  The  plant  is  needed  for  power  purposes,  and 
will  bring  in  an  additional  annual  income  of  £875.  Tenders 
for  the  plant  are  to  be  advertised  for,  but  no  money  is  to  be  spent 
until  the  scheme  has  been  finally  sanctioned. 

Barrow. — The  T.C.  last  week  decided  to  contribute  £10 
in  the  event  of  the  Hackney  Council  obtaining  a  determination  of 
the  question  involved  in  the  action  with  the  Gas  Light  and  Coke 
Co.  The  L.G.B.  has  sanctioned  loans  for  electrical  purposes 
amounting  to  £13,871. 

Blackpool. — Proposed  Loax. — The  Electricity  Com- 
mittee has  received  a  letter  from  the  L.G.B.  on  the  report  of  its 
inspector  in  connection  with  the  Corporation's  application  for 
sanction  to  borrow  £13,429  for  electricity  purposes.  The  Board 
intimates  that  it  must  limit  its  sanction  to  the  sum  of  £6,766  :  it 
has  been  decided  to  make  a  further  appeal  in  the  matter. 

Clayton. — The  electricity  problem  looks  like  continuing 

to  be  a  puzzle  for  some  time  yet.  A  public  meeting  called  with  a 
view  to  endorsing  the  action  of  the  Council,  by  a  large  majority 
demanded  that  the  Council's  decision  be  reversed,  and  that  the 
L.G.B.  be  informed  of  the  fact  immediately.  It  being  now  stated 
that  the  meeting  was  not  held  in  accordance  with  the  Local 
Government  or  the  Public  Health  Acts,  and  had  no  power  to 
enforce  any  resolution,  a  member  of  the  Council  (Mr.  Andrews)  has 
given  notice  to  move  a  resolution  re-opening  the  question.  In  the 
meantime,  the  Council  deems  itself  to  have  received  no  request  to 
alter  its  decision. 

Colchester. — The    T.C.    has   decided    to   circularise  the 

various  works  in  the  district,  intimating  that  the  question  of 
establishing  a  generating  station  at  The  Hythe  is  being  considered, 
and  inquiring  if  electricity  for  power  will  be  required. 

Colne. — Price   Increase. — The   T.C.   has  adopted  the 

recommendation  of  the  Electricity  Committee  to  increase  the 
charges  for  electricity  ;  the  advance  is  due  to  the  increased  price  of 
coal,  and  is  recommended  with  a  view  to  making  the  department  a 
paying  concern. 

Continental.— Spaix. — The    Union    Electriea    Espanola 

has  compiled  statistics  of  the  growth  of  the  Spanish  hydro-electric 
industry  in  1917,  from  information  supplied  by  individual  canvass 
of  the  various  establishments  in  existence.  These  statistics  show 
an  available  horse-power  for  all  the  rivers  of  Spain  of  about 
6,000,000  H.P.,  a  much  larger  total  than  previously  credited  to  that 
country.  Of  this  total  only  881,084  h.p.  has  been  appropriated, 
and  but  384,297  H. P.  utilised  by  the  170  companies  now  working. 
These  concerns  are  divided  into  three  classes — large,  medium,  and 
small — the  first  class,  to  the  number  of  67.  comprising  companies  with 
installations  ranging  from  800  H.P.  up  to  301,700  h.p.  ;  the  second, 
embracing  these  of  300  H.p.  up  to  800  H.P.  :  and  the  third  installa- 
tions from  300  H.P.  down  to  25  h.p.  In  the  first -class,  the  largest 
company  is  the  Fuerzas  y  Riegos  del  Ebro,  having  five  falls  on 
three  rivers,  with  a  total  capacity  of  301.700  H.P.,  but  of  which 
only  35.283  H.p.  are  as  yet  utilised.  This  company,  with  a  capital 
of  82,500,000,  is  an  off -shoot  of  the  Barcelona  Traction,  Light,  and 
Power  Co.  (capital  832,500,000),  of  Toronto,  Canada.  This  company 
has  acquired  a  large  number  of  central  stations  in  the  provinces  of 
Barcelona  and  Tarragona;  has  arranged  an  agreement  with  the 
tramway  companies  of  Barcelona  and  Tarragona,  and  formed 
therewith  the  Sociedad  Ferrocarriles  de  Cataluna  ;  it  has  bought 
up  the.  Sarria  linp.'  which  is  to  be  extended  to  Sabadell  and. 
Tarrasa.  and  has.  "  in  a  word,  captured  a  great  part  of  the  market 
of  the  capital  and  of  the  industrial  centres."  It  contemplates 
setting   apart   75,000   h.p.    for    an    electrochemical   undertaking. 


having  constituted,  three  years  ago,  the  Sociedad  Iberica  del  Azoe, 
fcr  the  production  of  nitrates,  besides  other  important  schemes. 

The  next  largest  company  is  the  Energia  Electriea  de  Cataluna. 
whose  potential  capacity  is  200,000  H.P.,  of  which  only  50,00 

are   at  present   utilised.     Two  other  companies  utilise  14,000  H.P. 
and   42,000  H.P.  respectively    -namely,  the  Hidroelectrica  Espanola 
and  the  Soeie.lad  General   de   Fuerzas  Hidroeleotricaa ;  and  other 
two    companies,   the    Electricae    Reunidas  de   Zaragoza    and 
Eleei  r  -    utilise   12,600  and  IS.000  h.p.  :  19 

panics  stand    for    four-figure  ut  1 1  i  liguri  . 

In  the  medium  class,  there  are  29  companies,  with  an  ag( 
of  11,795  H.P.  utilised ;  and    in    the    third,   or  small   class.  79   com- 
panies, with  all  the  potential  power  utilised  to  a  total  of  7.915  n.p. 

The    Fuerzas  y   Riegos    del    Ebro    employs    110,000    volts     for    a 
distance  of  180  km.  :  the  Energia  Electriea'  de  Cataluna.  88  0 
alike  distance;    the   Hidroelectrica  Espanola,   in  order  to  supply 
Madrid,  a  distance  of  254  km.,  employs  66,000  volts,  and  the  Union 
Electriea  Madrilena,  also  to  supply  Madrid  (78  km.),  a  volta 
50,000.     The    Sociedad  General    de    Fuerzas   Hidroelectricas  has  a 
scheme  in  hand  to  transmit  10,000  h.p.  from  the  Falls  of  Seros  to 
Barcelona,   a   distance   of   225    km.,  at    140,000   volts,  which,  it   is 
believed,  will  be  the  highest  in   Europe.     Transmissions  1» ■: 
10   and    100   km.    are  more  common,  wRh   voltages    between 
and  30,000. 

As  regards  electric  traction,  the  first  railway  electrified  in 
Spain  was  the  Barcelona-Sarria  line  in  1906.  Continuous  current 
at  6oo  volts  was  employed,  but  in  the  later  extension  to 
Sabadell  and  Manresa.  the  same  kind  of  current  at  1,200 
was  employed.  Following  this  was  the  Pamplona-Sanguesa 
single-phase  line,  6.000  volts.  54  km.,  the  San  Sebastian- 
Hendaya  single-phase  line.  20  km  ;  the  three-phase  lines  of  the 
Compania  de  Ferrocarriles  del  Stir  de  Espana,  from  Gergal  to 
Santa  Fe  (22  km.),  and  the  Rio  Tinto  mineral  railway',  just  com- 
pleted. Besides  these,  some  29  lines,  termed  electric  railways,  but 
really  urban  or  suburban  tramways,  utilise  continuous  current  at 
500  to  550  volts,  the  suburban  lines  (13)  being  for  various  dis- 
tances ranging  from  12  up  to  45  km. 

As  regards  the  electrochemical  and  electrometallurgical  indus- 
tries, the  making  of  carbide  calcium  is  the  only  important 
industry,  represented  by  1 3  works  with  a  yearly  output  of  15.000,000 
tons— an  output  in  excess  of  the  country's  requirements.  Further- 
more, two  smaller  factories  produce,  the  one  chloride  of  soda  and 
caustic  soda  from  common  salt,  and  the  other  chloride  of  lime, 
with  a  yearly  output  of  10,000  tons.  Lastly  is  the  more  pretentious 
company  previously  mentioned,  the  Sociedad  Iberica  del  Azoe.  with 
a  capital  of  12,000,000  pesetas,  and  works  erected  at  Lerida  for  the 
production  of  nitrates  from  the  atmosphere,  which  is  at  present  at 
a  standstill  owing  to  the  war.  Nothing  in  metallurgy  has  been 
achieved  beyond  the  erection  of  two  small  electric  furnaces  at 
Araya.  a  copper  refinery  at  Lugones.  and  the  more  important  arc- 
furnace  installation  for  the  'production  of  special  steels  of  the 
Altos  Hornos  de  Viscaya  Co. 

Although  Spain  possesses  some  30  more  or  less  considerable  firms 
manufacturing  electric  machinery  and  material,  she  is  still 
dependent  on  imports  from  abroad  for  the  satisfaction  of  part  of 
her  requirements.  In  the  immediate  past,  more  especially.  Germany 
has  enjoyed  the  lion's  share  of  this  trade,  close  in  order  following 
Switzerland,  then  France  and  the  United  Kingdom.  Whether 
these  relative  positions  will  be  maintained  after  the  war.  especially 
as  regards  the  first-named,  is  more  than  doubtful,  owing  to  the 
growing  opposition  on  the  Continent  to  German  "  penetration." 

Crewe. — Price    Increase. — The    E.L.    Committee    has 

recommended  that  the  existing  charges  for  current  be  increased 
by  15  per  cent,  as  from  July  1st.  and  the  discount  allowed  to 
consumers  be  reduced  to  2 J  per  cent. 

Dublin. — It  will  be  remembered  that  some  time  ago  the 
Dublin  Electricity  Supply  Committee  recommended,  as  the  result 
of  the  reports  submitted  on  the  plant,  equipment,  and  general 
administration  of  the  electrical  undertaking  by  Colonel  F.  W. 
D' Alton,  that  that  gentleman  should  be  appointed  to  chief  control 
for  a  period  of  three  years.  The  matter  remained  on  the  Corpora- 
tion agenda,  protests  being  entered  meanwhile  by  Mr.  Mark 
Ruddle,  chief  electrical  engineer,  and  other  officials  to  the  reports 
which  Colonel  D' Alton  had  furnished.  Mr.  Ruddle  himself  claiming 
that  his  long  services  to  the  Corporation  deserved  better  recognition 
than  that  implied  in  the  recommendation  referred  to. 

It  now  appears  that  Colonel  D'Alton.  being  engaged  on  war  work. 
is  unable  to  accept  the  appointment,  even  if  confirmed,  anil,  in  the 
circumstances,  the  Committee  has  recommended  that  Mr.  Huddle 
he  given  full  control  for  a  period  of  two  years. 

The  Corporation  Electricity  Supply  Committee  has  recommended 

to  the  Council  that  in  future  no  application  from  members  of 
trade   societies    for    increase    oi    standard    rates    of    wages   or 

allowances      he      considered       individually     by     any      Committee 
lass   of   men   are  employed   by  any  other  Committee, 
but    that    a    joint   conference    be    held,   and    joint    decisions    be 
submitted  for  the  Council's  ruling. 

Eccles. —  Proposed    Loax.— The    Electricity    Supply 

Committee  has  decided  to  obtain  a  supply  of  electricity  in  buli 
from  the  Lancashire  Electric  Power  Co..  and  will  apply  for 
sanction  to  borrow  £8,017  in  respect  of  the  capital  expenditure 
required  in  connection  with  the  sai 

Farnworth. — At  a  meeting  of  the  1 ).("'.,  last  week,  Air. 

Steele,  chairman  of  the'  Electricity  Committee,  said  they  had  found 
that  it   was  too  expensive  to  prodi  -mall 

demand  they  had,  ami  so  had  contracted  with  the  Lancashire 
Electric  Power  Co.  for  a  bulk  supply. 
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India. — Indian  Engineering  says  there  is  every  sign  that 

people  in  South  India  are  awakening-  to  the  advantages  and  con- 
veniences of  electricity,  and  there  is  a  great  desire  on  the  part  of 
more  than  one  Municipality  in  South  India  to  emulate  the  example 
set  by  Bangalore.  A  scheme  is  under  consideration  for  the  utilisa- 
tion of  certain  waterfalls  to  supply  the  necessary  power  to  Cochin, 
also  one  for  the  cheap  supply  of  electric  power  to  the  town  of 
I'oimbatnre.  from  the  Sirmani  River,  close  by,  is  likely  to  mate- 
rialise, and  will  develop  the  industrial  concerns  of  this  important 
South  Indian  town  to  no  little  extent. 

The  Madura  Municipal  Council  has  decided  to  address  the 
Government,  with  a  view  to  reconsideration  of  the  order  that  the 
electrical  scheme  for  the  town  should  be  deferred,  pending  the 
supplv  of  power  from  Periyar. 

Mr."  R.  B.  Joyner,  of  the"  Tata  Hydro-Electric  Co.,  has  issued  a 
memorandum,  which  he  had  intended  to  lay  before  the  Industries 
Commission,  drawing  attention  to  the  enormous  economy  of  water 
power  for  industrial  uses,  and  the  necessity  of  developing  Indian 
water  ]xiwer  in  order  to  compete  with  other  industrial  nations 
after  the  war. 

According  to  Indian  Engineering,  the  municipal  electrical  engi- 
neer in  Simla  has  built,  and  has  been  experimenting  with,  an 
electric  baker's  oven,  and  it  is  expected  that  most  of  the  ovens  in 
the  municipal  bakery  will  shortly  be  converted  into  electrically- 
heated  ovens  ;  the  change,  it  is  anticipated,  will  result  in  a 
considerable  saving  in  the  cost  of  fuel,  and  that  a  better  quality  of 
bread  will  be  obtained,  owing  to  the  uniform  distribution  of  heat 
as  compared  with  the  present  type  of  brick  oven  ;  in  addition,  the 
out-put  will  be  considerably  increased  ,per  oven,  because  of  the 
short  time  that  will  be  required  to  bring  the  oven  up  to  its  full 
temperature  with  electric  heating. 

Ireland    and   Electricity   Supply.— Objection   is   being 

made  by  certain  critics  in  Ireland  to  the  non-representation  of  that 
country  on  the  B.  of  T.  Electricity  Supply  Committee.  It  is 
pointed  out  that,  although  Sir  Charles  Parsons  is  an  Irishman,  his 
interests  are  bound  up  in  English  undertakings,  and  it  is  urged 
that,  as  Ireland  requires  a  cheap  supply  to  develop  her  industries, 
this  branch  of  the  question  should  not  be  forgotten  when  the 
reference  is  being  considered. 

Littleborough. — The  U.D.C.  has  written  to  the  Rochdale 

Corporation  complaining  that  the  supply  of  electricity  from  the 
latter's  works  was  unsatisfactory,  and  that  frequent  stoppages 
were  causing  serious  loss.  The  reply  was  that  the  conditions  were 
abnormal,  but  that  it  was  hoped  to  maintain  a  continuous  supply 
within  a  few  weeks'  time. 

Liverpool. — There  was  opposition  at  the  City  Council 
meeting  to  proposed  increases  of  salary  to  six  officials  on  the 
tramways  and  electrical  staffs,  though  the  chairman  of  the  Com- 
mittee said  the  advances  logically  followed  a  rearrangement  of  the 
staffs  to  supply  vacancies.  A  Committee  was  appointed  to  consider 
the  revision  of  these  and  other  salaries. 

Manchester. — In    moving   the   recommendations   of  the 

Electricity  Committee  as  to  the  increases  of  salary  to  officials. 
Councillor  Dagnall  said  they  had  stokers  earning  upwards  of  £ .".  a 
week — men  obtaining  more  than  their  superiors.  The  increases 
were  agreed  to. 

Middleton  (Lanes.). — At  a  special  meeting  of  the  Elec- 
tricity Committee,  it  was  decided  to  ask  the  L.G.B.  to  sanction  the 
borrowing  of  £5,110  to  meet  expenditure  incurred  in  connection 
with  the  cost  of  furnishing  a  supply  of  current  to  a  local  works. 

Nuneaton. — Loan    Sanction    Refused. — The    L.G.B. 

has  informed  the  T.C.  that  it  is  unable  to  sanction  a  loan  of 
£1,950  for  the  provision  of  a  new  boiler  for  the  electricity  works. 

Oldham.  —  Meteb     Clocks    and     Summer     Time. — 

Electricity  charges  were  discussed  by  the  T.C.  last  week.  Alderman 
Hardman,  chairman  of  the  Electricity  Committee,  said  they  could 
not  agree  to  the  request  that  the  meter  clocks  should  be  altered  to 
summer  time.  The  Committee  was  willing  to  lose  under  the  Early 
Closing  Order,  but  objected  to  suffering  a  further  loss  by  altering 
the  clocks.  For  the  December  quarter  they  had  a  reduced  revenue 
of  £1.300.  of  which  £800  was  from  the  two-rate  meters  :  in  the 
September  quarter  they  had  a  loss  of  £600.  £400  of  which  was 
from  these  meters.  It  would  take  the  department  a  month  to  go 
round  to  alter  the  clocks,  and  another  month  to  put  them  back. 
Councillor  Dixon  said  he  wondered  what  would  have  happened  had 
the  difference  in  the  rate  of  2jd.  per  unit  operated  the  other 
way  :  would  the  Committee  have  put  forward  the  clocks .' 
Alderman  Hardman  said  Oldham  was  the  largest  user  of  the  two- 
rate  meters  in  the  country,  having  over  2.000. 

Reigate. — Price  Increase. — The  T.C.  ha.s  increased  the 

price  of  current  by  a  further  18 j  per  cent,  as  from  April  1st. 

Rochdale. — A  discussion  took  place  at  a  recent  Council 
meeting  concerning  the  conditions  at  the  Corporation  electricity 
works.  The  Committee  recommended  that  application  be  made  to 
the  L.G.B.  for  permission  borrow  £22,000  for  extensions.  Coun- 
cillor Walker,  the  chairman,  said  that  when  they  had  installed  the 
three  new  stokers  they  ought  to  be  quite  safe  for  the  existing  load. 
The  extensions  would  increase  the  output  of  the  station  from  7.000 
to  9.000  kw.,  and  until  they  were  carried  out  no  further  large 
power  consumers  could  be  connected  with  the  mains.  Replying 
to  questions,  he  said  the  Committee  would  immediately  have  to 


look  out  for  a  new  site  if  electricity  was  to  be  used  in  the  future 
as  they  expected  it  would  ;  owing  to  the  war,  and  the  delay  in 
obtaining  delivery,  no  benefit  had  been  obtained  from  the  recent 
£10.000  scheme. 

Salford. — Subject  to  the  necessary  consent,  the  Man- 
chester Ship  Canal  Co.  is  to  be  supplied  with  e.h.t.  energy  at  the 
Irwell  Park  Wharf,  upon  a  minimum  payment  of  £500  per  annum, 
for  10  years.  The  sub-station,  transformers,  converters  and 
switchgear  will  be  provided  aud  maintained  by  the  company. 

Sheffield. — Subject  to  approval,  plant  Xo.  3  at  Neepsend 
is  to  be  increased  from  4,500  to  6.000  kw..  at  an  estimated  cost  of 
£19,450.  The  expenditure  is  to  be  defrayed  out  of  the  renewals 
and  special  expenditure  fund.  Instructions  have  been  given  for 
the  fixing  of  electric  lights  on  tramway  standards  at  important 
street  junctions,  and  a  Sub-Committee  is  to  consider  and  report 
upon  a  scheme  for  lighting  all  the  tramway  routes  by  means  of 
similar  lights. 

South  Africa. — The  Pietermaritzburg  municipal  elec- 
trical undertaking  is  to  be  extended,  it  being  proposed  to  expend 
£19,500  on  the  following: — A  1,200-KW.  turbine  set  with  con- 
denser, Jcc  ;  marine  type  boiler  with  superheater,  economiser,  and 
draught  plant  ;  500-kw.  converter,  a  150-KW.  motor  for  converting 
a  three-phase  set  into  a  motor  generator  :  also  foundations,  pipes, 
kc.  The  turbo-generator  and  boiler  will  be  paid  for  out  of  depre- 
ciation reserve. 

A  McMyler  coaling  plant  to  handle  1.000  tons  an  hour  has  been 
opened  at  Durban  by  the  S.A.  Railway  authorities,  for  coaling 
steamers.  It  is  electrically  operated,  the  British  Westinghouse 
Co.  having  supplied  the  equipment,  which  includes  three  150-H.P. 
motors  for  the  dumper  ;  seven  to  operate  the  jib  and  two  65-H.P. 
motors  controlling  the  conveyor  belt. — S.A.  Mining  Journal. 

St.  Anne's-on-Sea. — Price  Increase. — The  Electricity 

Committee  has  increased  the  charges  for  the  supply  of  current  to 
all  consumers  from  the  date  of  the  March  meter  readings.  The 
consumption  of  electricity  for  the  year  to  February  28th  amounted 
to  1.307.223  units,  as  compared  with  1,182,877  last  year.  The 
consumers  number  1,828. 

Swansea. — Proposed  New  Plant. — At  last  week's 
meeting  of  the  Electric  Lighting  Committee,  the  engineer  reported 
on  the  extension  of  plant,  and  said  the  Council  had  approved  of  the 
principle  of  installing  the  following  plant : — One  3,000-kw.  turbo- 
alternator,  complete  with  all  auxiliaries,  and  with  a  new  circu- 
lating pump  suction  to  the  dock  :  two  water-tube  boilers,  with  all 
auxiliaries  :  mechanical  coal  conveyors  and  overhead  bunkers,  with 
a  storage  capacity  of  600  tons.  It  had  been  decided  to  install  the 
boiler,  and  tenders  had  teen  accepted,  but  permission  was  refused 
for  its  manufacture.     A  special  meeting  is  to  consider  the  matter. 

Tasmania. — The  Zehan  Council  has  called  for  tenders 
for  the  additional  plant  required  in  connection  with  the  new 
electric  light  and  power  scheme. —  Tenders. 

Watford. — The  electrical  engineer  has  been  instructed  to 

report  upon  the  employment  of  women. 

York. — On   account   of    difficulties   which   have   arisen 

owing  to  the  war,  and  the  withdrawal  by  the  L.G.B.  of  sanction  to 
expend  £500  on  a  wiring  scheme,  the  proposal  to  install  the 
electric  light  in  workpeople's  cottages  has  been  deferred  for  the 
present. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — The  chief  engineer  for  construction  in  the 

Victorian  Railways  Department.  Mr.  M.  E.  Kernot,  considers  that 
it  will  be  possible  to  commence  a  service  on  the  electric  street  rail- 
way between  Sandringham  and  Black  Rock  early  next  year.  The 
laying  of  the  double  track  has  been  practically  completed,  and  the 
overhead  work  is  well  in  hand,  but  the  line  cannot  be  operated 
until  power  is  available  from  the  suburban  electrified  railway,  and 
this  is  being  delayed  owing  to  the  war. — Australian  Mining 
Standard. 

The  result  of  the  working  of  the  X.S.W.  Government  Tramways 
for  the  six  months  ended  December  31st  last  was  a  gross  revenue 
amounting  to  £983,177.  being  an  increase  on  1915  of  £11,974. 
Working  expenses  were  £830.254,  an  increase  on  the  corresponding 
six  months  of  1915  of  £52.526.  The  net  earnings  were  £152,923, 
a  decrease  of  £40.552  :  the  passengers  carried  were  144,970,879,  an 
increase  of  1,936.347.  and  the  car-mileage  12,704.552,  a  decrease  of 
523,4  75  miles. — Sydney  Daily  Telegraph. 

The  Shire  of  Moorabbin  (Victoria)  proposes  installing  electric 
tramways  in  the  municipality,  and  notification  of  application  to  the 
Governor  in  Council  for  the  necessary  order  has  been  made. — 
Tenders. 

Blackpool. — The  Tramways  Committee  has  referred  an 

application  from  54  male  motormen  and  conductors  for  an 
advance  of  wages,  and  an  alteration  in  working  conditions,  to  a 
Sub-Committee  for  consideration  and  report. 

An  application  for  the  purchase  of  contract  tickets  on  differential 
terms,  or  on  the  deferred  payment  system,  has  been  refused. 
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Bradford. — Year's  Working. — The  Corporation  financial 

year  ended  on  March  31st,  and  it  is  9tated  that  the  tramways 
carried  76,869,642  passengers,  as  compared  with  74,082,612  in  the 
previous  year.  The  mileage  figures  were  6,086,515,  as  compared 
with  6,199,582,  a  decrease  of  113,067.  The  receipts  per  car-mile 
were  13'72d.,  compared  with  12'94d.  The  total  units  used  were 
12,422,950,  as  against  12,435,679.  The  receipts,  including  traffic 
department,  railless  system,  and  parcels  department,  were  £348,162, 
as  against  £334,315;  the  wages  paid  totalled  £158,155,  as 
compared  with  £138,921,  and  the  bonus  paid  was  £22,087,  com- 
pared with  £7,125.  Allowances  to  dependents  of  men  in  the 
Forces  increased  from  £8,338  to  £14.376.  There  have  been  fewer 
cars  running,  owing  to  shortage  of  labour,  the  mileage  has  been 
less,  and  the  wages  and  bonus  bill  very  much  greater  than  usual. 

The  Tramways  Committee  recently  considered  an  application 
from  the  Amalgamated  Society  of  Tramway  and  Vehicle  Workers 
requesting  that  the  rates  of  payment  for  overtime  and  seventh  day 
apply  to  all  those  who  are  not  receiving  overtime  rates  or  extra 
pay  for  Sunday  duty.  It  was  decided  that  the  application  be 
granted  as  regards  all  employes  of  the  department  who  are  paid 
by  the  hour  and  not  already  receiving  overtime  rates  or  extra  pay 
for  Sunday  duty. 

Burnley. — Year's  Working.— Councillor   E.  Heap,  in 

moving  the  minutes  of  the  Tramway  Committee,  said  during  the 
year  they  had  carried  17,687,753  passengers,  against  nearly 
17,000,000  the  previous  year,  and  the  receipts  showed  £4,065 
increase  on  last  year  and  £4,961  over  the  estimate. 

Continental. — Spain. — The    scheme    for    building    an 

underground  railway  at  Madrid  has  secured  official  approval,  and, 
in  consequence,  a  company  has  been  formed,  to  which  the  public 
has  readily  subscribed  10,000,000  pesetas  (including  1,000.000 
pesetas  from  King  Alfonso)  for  the  construction  of  the  first 
section  of  the  line.  The  plans  contemplate  four  sections,  the  first 
of  which,  that  from  Cuatro  Caminos  to  the  Plazo  del  Progreso,  is  to 
be  taken  in  hand  at  once.  Its  construction  is  expected  to  take 
three  years,  the  remainder  of  the  scheme  to  be  completed  in  eight 
years.  The  public  stations  will  be  situated  in  the  Puerto  del  Sol, 
Plaza  de  Alonso  Martinez,  and  at  the  point  of  meeting  of  the  Calles 
de  Goya  and  Serrano,  the  power  station  being  located  in  the  Plaza 
de  San  Marcial.  The  scheme  is  noteworthy  as  being  a  purely 
voluntary  and  popular  venture,  receiving  neither  Government 
subsidy  nor  guarantee  of  interest. — Induxtria  e  Inrenriones. 

Italy. — The  Sangritana  Railway  Co.  has  presented  a  scheme  to 
the  Ministry  of  Public  Works  for  the  electrification  of  some  93 
miles  of  railway  by  utilising  the  water  power  of  the  River  Sangro. 
— Board  of  Trade  Journal. 

Haslingden. — Electric    Vehicles. — A  Sub-Committee 

has  been  appointed  to  consider  and  report  on  the  question  of  elec- 
trically-driven vehicles  for  the  respective  departments  of  the 
Corporation. 

Huddersfield. — Snow  Delays. — The  heavy  snowstorm, 
last  week — reported  to  be  the  heaviest  snowfall  for  45  years — 
practically  brought  the  tramways  to  a  standstill,  except  in  the 
centre  of  the  town,  on  the  Monday.  Working  parties  were  busy 
chiselling  out  of  the  lines  the  hardened  snow  all  Monday  night, 
and  on  the  Tuesday  the  service  was  nearly  normal. 

Lancashire. — Female  Employes  and  Bonus. — Con- 
siderable interest  will  attach  to  the  forthcoming  decision  of  the 
Committee  on  Production,  concerning  the  application  made  on 
behalf  of  the  female  tramway  employes  for  a  6s.  fid.  war  bonus 
to  14  Lancashire  and  Cheshire  undertakings.  The  application  was 
made  on  the  grounds  that  where  women  were  doing  men's  work, 
they  should  be  paid  men's  wages,  and  that  the  increased  cost  of 
living  had  made  the  bonus  necessary.  On  behalf  of  the  authorities, 
it  was  pointed  out  that  the  average  wage  paid  to  tramway  women 
was  considerably  higher  than  the  average  rate  for  women 
operatives  ;  that  many  of  the  women  were  in  receipt  of  separation 
allowances,  and  that  if  the  bonus  was  granted,  the  cost  would  fall 
on  the  rates. 

Lancaster. — It  is  stated  that  the  deficit  on  the  year's 
working  of  the  Corporation  electric  tramways  is  expected  to  be 
less  than  £500.  as  compared  with  a  deficit  of  £3,200  eight  years 
ago.  The  introduction  of  'buses  has  sewed  districts  not  previously 
catered  for,  and  has  assisted  in  the  growing  success,  out  of  a  very 
costly  venture,  of  the  tramway  undertaking. 

Leeds. — Year's  Working. — The  accounts  for  the  year 

ended  March  31st  show  that  the  tramway  undertaking  has  had  a 
record  experience  in  receipts,  the  income  having  passed  the  half- 
million  for  the  first  time.  The  total  receipts  have  been  £515,805, 
as  against  £475,505  the  year  before,  an  increase  of  £40,3011.  The  miles 
run  have  been  9.658,595,  an  increase  of  253,474.  The  number  of 
passengers  carried  was  112,151,882,  an  increase  of  8,698,082.  The 
receipts  per  mile  have  been  12'817d.,  an  increase  of  'fi83d.  The 
average  fare  has  been  l'080d.,  the  same  as  in  the  previous  year.  The 
working  expenses  have  not  been  got  out,  but  the  estimate  of  the 
amount  available  for  relief  of  rates  is  £79,4  70,  after  allowing  £21,000 
for  repairs  and  renewals. 

Preston. — Year's  Working. — The  Tramways  Depart- 
ment has  made  a  net  profit  for  the  past  year  of  £3.697.  after 
paying  £5,617  off  the  new  tramway  debt  and  £1,318  off  tin  old 
debt,  and  also  £3,750  in  aid  of  the  borough  rati. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

Australia. — Melbourne. — May  23rd.  Victorian  Kail- 
ways  Department.  Twelve  months'  supply  (8,250)  of  incandescent 
electric  lamps  as  ordered.* 

Aylesbury.  —  Electricity  Department.  200-KW.  direct- 
coupled  internal-combustion  engine  and  generator,  fuel  plant  and 
accessories.     See  "  Official  Notices  "  March  30th. 

Dundee. — April  2 1st.  Corporation  Electricity  Depart- 
ment. Steelwork  in  floors,  &o.,  and  straining  screens,  guide  rails, 
Jco.,  at  No.  2  pump-room  at  Carolina  Port.  Schedules,  ko.,  from 
General  Manager  and  Engineer. 

London. — Hammersmith. — April  25th.    B.C.  Electricity 

Department.  Induced-draught  fans,  mechanical  stokers,  boiler 
feed  pump,  centrifugal  pump  and  strainer  for  condenser.  See 
"  Official  Notices  "  to-day. 

South  Africa. —  Johannesburg. —  April  30th.  Muni- 
cipal Council.  10,000  traction  carbon  brushes, 63'5  x  35  x  12'5m/m.* 

May  21st.  Municipal  Council.  Gear  wheels  for  tramcars.  Con- 
tract No.  241.* 

Spain.  —  The    municipal    authorities   of   Caceres    have 

recently  invited  tenders  for  the  concession  for  the  electric  lighting 
of  the  town  during  a  period  of  15  years.  Tenders  have  also  been 
lately  invited  by  the  municipal  authorities  of  Sorio  for  the  electric 
lighting  of  that  town,  the  concession  in  this  case  being  for  a  period 
of  four  years. 

['Specifications  may  be  seen  at  Department  of  Commercial  In- 
telligence, 73,  Basinghall  Street,  London,  E.C.] 

CLOSED. 

Barrow. — The    T.C.    has    approved    contracts   for    the 
Borough  Electricity  Department  as  follows  for  the  year  :  — 
Oils.— Vacuum  Oil  Co.,  Ltd. 

Copper  wire,  joint  boxes  and  switch  cut-outs. — B.I.  &  Helsby  Cables,  Ltd. 
Shellac,  varnish,  &c— H.  G.  Mable  &  Son. 
Para  strip,  tape,  &c. — L.  Andrew  &  Co. 
Insulating  compound,  bitumen,  &c— Dussek  Bitumen  Co. 
Switches  and  landholders. — General  Electric  Co.,  Ltd. 
Adapter  plugs  and  pin  plugs. — A.  P.  Lundberg  &  Sons. 
Fuse  wire.  &c— A.  F.  Goodwin  &  Co. 

Electric  meters  (ordinary  and  two-rate). — Chamberlain  A  Hookham,  Ltd. 
Prepayment  meters  and  meter  boards.— Ferranti,  Ltd. 
Tantalum  lamps,  Ac. —  Drake  A  Gorham,  Ltd. 
Earthenware  pipes  and  troughs. — Doulton  &  Co.,  Ltd. 

Tenders  have  been  accepted  for  : — 

Water-tube  boiler,  £4,221.— Stirling  Boiler  Co.,  Ltd. 
250-kw.  rotary  converter,  ±'1,165.— B.T.H.  Co.,  Ltd. 
A  contract  for  coal  was  approved  for  six  months  from  April  1st, 
at  an  increased  price  of  fid.  per  ton. 

Blackpool. — Electricity  Committee.  Accepted  tender  : — 
B.I.  &  Helsby  Cables,  Ltd.,  high-tension  cable. 

Bradford. — The  Tramways  Committee  has  accepted  the 
tender  of  the  British  Hele-Shaw  Patent  Clutch  Co.,  Ltd.,  to  supply 
27  tramcar  gear  wheels  for  £155. 

Derby— T.C. :— 

B.T.H.  Co.,  Ltd. — Extension  of  switchboard  equipment  for  main  station, 

£340. 
General  Vehicle  Co.— Electric  tip  wagon,  £1,260. 
Hall's  Colliery  Co.,  Swadlincote.— Coal  for  the  electricity  works. 
A.  Wiseman,  Ltd.— Tramcar  gear  wheels  and  pinions,  £U)2. 

Manchester. — Electricity  Committee.    Accepted  tenders  : 

Cooling  tower.— Davenport  Engineering  Co.,  Ltd. 
Coal -conveying  plant. — W.  J.  Jenkins  &  Co.,  Ltd. 
Cable.—  C.  'Macintosh  *  Co.,  Ltd.;  Pirelli- General  Cable  Works,  Ltd. ; 

B.I.  &  Helsby  Cables,  Ltd.  ;■  W.  T.  Glover  &  Co.,  Ltd. 
Electric  tipping  wagon.—  Jowett  Motor  Manufacturing  Co.,  Ltd. 
Synchronous  condenser.— B.T.H.  Co.,  Ltd. 
E.H.T.  switchgear  and  reactances.— B.T.H.  Co.,  Ltd. 
Motors  for  cooling  towers.— Mather  &  Piatt,  Ltd. 


FORTHCOMING     EVENTS. 

Junior  Institution  of  Engineers.— Friday,  April  13th.  At  39,  Victoria  Street, 
S.W.  "  Fire-resisting  Materials,"  hv  Mr.  D.  \V.  Wood.  April  211th.  "  Gils 
Turbines,"  by  Mr.  S.  E.  Hutson.  April  21st.  6.80.  Bohemian  Concert  at 
Holborn  Restaurant. 

Salford  Technical  and  Engineering  Association.- Saturday,  April  14th. 
At  7  p.m.  At  the  Royal  Technical  Institute,  Peel  Park.  Paper  on  "The 
Hydraulic  Press,"  by  Mr.  J.  Bacon. 

Chief  Technical  Assistants'  Association.— Saturday,  April  Hth.  At  8.16 
p.m.  At  the  Tavistock  Hotel,  Covent  Garden.  Discussion  on  "  The  Treat- 
ment of  Water  and  the  Removal  of  Scale." 

North  of  England  Institute  of  Mining  and  Mechanical  Engineers.— 
Saturday,  April  14th.  At  2  p.m.  At  the  Memorial  Hall,  Newcastle-on 
Tyne.    General  meeting. 

Birmingham  and  District  Electric  Club.— Saturday,  April  14th.  At  the 
Swan  Hotel,  New  Street.  Paper  on  "  Electricity  in  Factories,"  by  Mr. 
W.  V.  Anderson. 

Institution  of  Electrical  Engineers  (Newcastle  Local  Section).— Monday, 
April  16th.  At  6.45  p.m.  At  the  Mining  Institute.  Discussion  on  "Way- 
leaves,"  with  introductory  paper  by  Mr.  C.  Vernier. 

Association  of  Supervising  Electricians.— Tuesday.  April  17th.  At  7.15 
p.m.  At  St.  Bride's  Institute,  Bride  Lane,  E.C.  Paper  on  "The  Wiring 
Rules  of  the  I.E.E.,"  by  Mr.  W.  R.  Rawlmgs. 

Royal  Institution  of  Great  Britain.— Thursday,  April  19th.  At  3  p.m.  At 
Albemarle  Street,  Piccadilly,  W.  Lecture  on  "  Industrial  Finance  After 
the  War:  The  Character  of  the  Industrial  Struggle  of  To-day,"  by  Prof. 
H.  S.  Foxwell. 

Chemical  Society.— Thursday,  April  19th.  At  8  p.m.  At  Burlington  House, 
Piccadilly,  W.    Ordinary  scientific  meeting. 

Belfast  Association  of  Engineers. -Thursday,  April  19th.  At  7.45  p.m.  At 
the  Municipal  Technical  Institute,  College  Square.  Paper  on  "  Engineering 
Notes  on  a  Tour  in  the  Antipodes,"  by  Mr.  J.  H.  Chambers. 

Institution  of  Mechanical  Engineers.— Friday,  April  20th.  At  6  p.m.  At 
the  Institution  of  Civil    Engin.  _•■>   Street,  S.W.    BejneraJ 

meeting.    Presidential  address. 
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NOTES. 

Lundberg  "  Batch  Exams."— Notwithstanding  the  fact 
that  everybodj  is  extremely  busy  nowadays,  the  latest  of  Messrs. 
Lundberg  ami  Sons'  "  batch  exams.  "  secured  85  successful  com- 
P  ■titers,  in  addition  to  a  number  who  were  not  successful.  The 
names  of  the  winners  of  certificates  are  set  out  in  full  on  another 
page,  and  it  will  be  noted  that  a  number  hail  from  the  Navy  and 
Army,  and  one  each  from  India  and  the  Sudan.  It  is  dear  that 
the  working  out  of  switching  problems  provides  an  interesting 
occupation  tor  intervals  of  spare  time;  and  those  desiring  a  set 
can  obtain  one  free  of  charge  by  writing  to  the  firm  at  177  189, 
Liverpool  Road,  London.  N.7, 

The  Metric  System. — According  to  the  Journal  of 
Electricity,  the  non-use  of  the  metric  system  in  the  United  States 
among  engineers  and  among  the  trade  is  beginning  to  be  felt  as  a 
serious  handicap  in  American  efforts  to  secure  a  commercial  and 
engineering  foothold  in  South  America.  Their  Consular, reports 
are  full  of  statements  to  this  effect.  Brazilians  are  unfavourably 
impressed  when  they  receive  commercial  correspondence  in  which 
references  are  made  to  feet,  yards,  and  miles,  instead  of  the  metres 
and  kilometres  to  which  they  are  accustomed.  Within  the  past 
decade  there  has  been  a  strong  tendency  in  American  export  trade 
to  encourage  the  employment  of  invoice  clerks  who  make  out 
documents  not  only  in  the  language,  but  also  in  the  measurements 
of  the  country  to  which  the  goods  are  directed.  Details  of  the 
practice  among  business  houses  in  various  lines  in  Rio  de  Janeiro 
Ixave  been  obtained  by  the  Amerian  Consulate-General,  and  show 
how  important  it  is  that  exporters  should  pay  special  attention'to  this 
phase  of  the  commerce  between  nations. 

"  Now  is  the  time  for  engineers  the  country  over  to  exert  every 
influence  in  promoting  the  use  of  the  metric  system  at  home  and 
abroad.  And  the  best  way  to  do  this  is  for  each  one  of  us  to  begin 
to  think  and  act  in  this  system  of  units,  and  put  aside  our  out- 
grown garments  of  feet,  inches,  pounds,  yards,  and  the  like,  and 
speak  only  in  metric  units,  the  now  recognised  scientific  system  of 
all  enlightened  nations." 

Volunteer  Notes. — First  London  Engineer  Volun- 
teers.— Headquarters  :  Balderton  Street.  Oxford  Street,  W. 

Orders  for  the  Week,  by  Lieut. -Colonel  Clay,  V.D.,  Commanding:— 

Monday,  April  Wth.  Technical  for  Platoon  No.  9  at  Regency  Street.  Squad 
and  Platoon  Drill,  Platoon  No.  10.     Signalling  I  lass.     Recruits'  Drill,  6.30-8. 

Wednetday,  Apnl  18th.— Instructional  Class,  6  15.  Platoon  Drill,  Platoon 
No.  1. 

Thursday,  April  ltit/i.  Platoon  Drill,  Platoon  No.  7.  Ambulance  class  by 
M.O.,  6.30.    Signalling  Class. 

Friday,  April  30th.  Technical  for  Platoon  No.  10,  IRegenev  Street.  Squad 
and  Platoon  Drill.  No,  9.     Reorults'  Drill,  6.30—8.80. 

Saturday,  April  2]st.  —  Commandant's  Parade,  '2.1.',.  uniform  for  route  man  h. 
Fall  in  at  Putney  Bridge  Station.     Drums  and  bugles  to  attend. 

Sunday,  April  22nrf.— Special  work  at  Bombing  School.  Parade,  Claphara 
Junction  Stati.m  (City  and  S.L.  Tube  Railway),  9.45  a.m. 

(By  order),  Mai  lbOQ  Yearsley,  Captain  and  Adjutant. 


Newcastle-upon-Tyne  Chamber  of  Commerce :  Electrical 

Section A  meeting  of  the  Committee  of  the  Newcastle-upon- 
Tyne  Chamber  of  Commerce  Electrical  Section  was  held  on  the 
3rd  inst..Mr.  H.YV.  Clothier, the  newly-elected  chairman,  presiding. 
In  reply  to  congratulations  on  his  appointment,  the  chairman  said 
he  diil  not  accept  the  office  lightly,  because  he  was  convinced  that 
it  was  within  the  sphere  of  the  Committee, representing  as  it  did  the 
local  commercial  and  technical  works,  to  exert  a  powerful  influence 
upon  the  general  welfare  of  the  electrical  industry  in  the  country. 
Newcastle  had  ever  been  a  leader  in  engineering  matters,  and  its 
electrical  men  were  now,  as  in  the  past,  taking  a  live  part  in 'the 
great  development  measures  which  were  moving  with  the  times. 
They  had  the  advantage  of  the  advice  of  the  Local  Section  of  the 
Institution  of  Electrical  Engineers  and  other  learned  Societies  ; 
and,  based  upon  recent  discussion,  the  chairman  mentioned  the 
following  as  among  other  subjects  which  came  within  the  scope 
of  the  Committee  : — (1)  The  general  uplifting  of  British  ideas  in 
relation  to  origin  of  design  and  production,  assistance  in  any 
movements  tending  to  maintain  and  to  identify  as  British  the  high 
standard  of  quality  ;  (21  the  encouragement  of  greater  attention 
to  the  needs  of  scientific  research  :  (3)  the  consideration  of  a 
simplified  system  of  weights  and  measures  :  (4)  the  consideration 
of  recognised  ways  of  computing  the  depreciation  of  plant  ;  (5)  the 
development  of  means  for  removing  restrictions  and" difficulties  in 
the  spreading  of  the  service  of  electricity  to  national  industries 
and  the  convenience  of  men  ;  (0)  improvements  in  telephones, 
and  the  possibility  of  machine  switching  and  automatic  telephone 
gear  :  (7)  the  consideration  of  the  welfare  of  men  in  the  industry 
who  had  suffered  by  the  war.  At  the  moment,  the  most  direct 
call  was  to.  give  suggestions  to  existing  local  institutions  for  the 
training  of  disabled  sailors  and  soldiers. 

A  long  discussion  took  place  on  this  last  matter,  and  their 
employment  in  electrical  work,  and  it  was  resolved  that  a  meeting 
should  be  held  in  the  Cowen  Training  Home  for  Disabled  Soldiers  and 
Sailors.  Newcastle,  on  April  20th,  after  which  a  further  meeting 
of  the  Committee  will  be  held. 

The  I.E.E.  Temporary  Premises. — The  premises  of  the 
Institution  of  Electrical  Engineers  having  been  taken  over  by  the 
Government,  the  address  of  the  Institution  is,  for  the  present, 
1,  Albemarle  Street,  London,  W.  1.  The  telephone  number  is 
unaltered:  "  Gerrard  764."  Telegraphic  address:  "Voltampere, 
Picey,  London.''  The  meetings  for  the  remainder  of  the  session 
will,  by  kind  permission,  be  held  at  the  Institution  of  Civil 
Engineers,  at  li  p.m.  On  April  26th,  Mr.  G.  V.  Twiss  will  read  his 
paper  on  "High-Tension  Overhead  Transmission  Lines.''  and  on 
May  1 7th  the  annual  general  meeting  will  be  held. 


The  Magneto  Industry.— At  a  meeting  of  the  Aero- 
nautical Society  of  Great  Britain,  on  April  1th,  Mr.  A.  P.  Young 
delivered  a  lecture  on  "Magneto  Electric  Ignition  on  Aircraft." 
lie  said  that  without  the  high-tension  magneto  it  was  certain  that 
the  aeroplane  would  never  have  reached  its  high  state  of  develop- 
ment, ami  it  was  reasonable  to  assume  that  the  whole  course  of  the 
war  would  have  been  different  and  much  less  in  our  favour.  Prior 
to  the  outbreak  of  the  war  the  number  of  high-tension  magnetos 
produced  in  this  country  formed  a  negligible  proportion  of  the 
total  number  being  used  for  a  variety  of  purposes,  ami  through 
laxity  on  our  part  this  most  vital  industry  was  allowed  to  develop 
in  Germany.  During  the  war  the  magneto  industry  in  this 
country  had  developed  at  a  really  wonderful  rate,  and  bethought 
it  was  agreed  by  those  in  a  position  to  judge  that  the  British 
magneto  a.s  at  present  constructed  was  the  equal  of  the  pre-war 
Bosch  magneto  emanating  from  Stuttgart.  Developments  now 
taking  place  would  result  in  British  manufacturers  producing  new 
types  that  would  prove  vastly  superior  to  anything  turned  out  of 
Germany  in  the  past.  He  therefore  pleaded  that  when  the  war 
was  over  British  magneto  manufacturers  should  be  given  full 
encouragement  and  support  by  the  Governmeut  and  the  public,  so 
that  there  might  be  established  on  a  solid  foundation  a  British 
magneto  industry  that  would  endure  through  the  years  to  come 
— an  industry  producing  magnetos  and  ignition  apparatus  for 
aeroplanes,  motor-cars,  and  other  purposes,  of  superlative  quality 
anil  design,  not  surpassed  by  anything  manufactured  outside  of 
these  islands. — Morning  Post. 

The  Education  of  Marine  Engineers. — The  Council  of 

the  Institute  of  Marine  Engineers  has  considered  the  subject  above 
named,  and  has  issued  a  report  stating  that  the  present  system  of 
education  is  capable  of  great  improvement.  Its  recommendations 
include  the  teaching  of  physics,  electricity,  and  chemistry  in 
elementary  schools,  the  provision  of  junior  technical  or  trade 
schools  for  boys  of  11  to  111,  facilities  for  apprentices  to  attend 
i  las-,  ,  utid  the  provision  of  scholarships  to  enable  boys  of 
exceptional  ability  to  continue  their  studies.  Modifications  in  the 
examinations  of  marine  engineers  for  first  and  second-class 
certificates  are  also  recommended,  as  well  as  the  institution  of  a 
third  class.  An  apprenticeship  of  at  least  five  years  is  called  for. 
\'m  specific  reference  is  made  to  training  in  electrical  engineering, 
and  in  view  of  the  growing  importance  of  electrical  applications 
mi  board  ship,  which  are.  likely  to  attain  the  first  rank  in  the  near 
future,  wc  think  this  is  a  regrettable  omission. 

United    States    Wireless    Stations.— All    commercial 

wireless  stations  in  the  United  States  have  been  taken  over  by  the 
Navy,  and  all  private  stations  are  being  dismantled. 

According  to  the  Wireless  Press,  the  New  York  police  seized  800 
wireless  sets  on  Monday  last.  It  is  estimated  that  there  are  10,000 
pi  i  .ate  stations  in  the  State  of  New  York,  and  some  4,000  in  the 
city  itself. 

Udder    Nonsense ! — It    was    told    to    a    Tribunal    at 

Chichester,  last  week,  that  an  electrical  engineer  who  had  never 
worked  on  a  farm  was  sent  on  a  Friday  night  to  take  up  duties 
as  a  cowman,  stockman,  and  milker.  Before  midday  on  Saturday 
he  was  gone. 

British  Science  Guild. — We  read  in  the  Times  that  the 

annual  meeting  of  this  Guild  will  be  held  at  the  Mansion  House 
,,n  Monday,  May  30th,  at  1  p.m.  Lord  Sydenham  will  deliver  an 
address  on  "National  Reconstruction,"  and  other  speakers  will  be 
Mr.  Fisher,  the  Minister  for  Education,  and  Sir  William  Mather. 

British   and   Allied    Patents    Registered   in    Berlin.— 

According  to  the  statistics  of  the  German  Imperial  Patent  Office, 
the  following  applications  have  been  registered  in  Berlin  : — 

From  Great  Britain:  353  patents  in  1915  and  289  in  1916;  71 
designs  in  1915  and  70  in  1910. 

From  France  :  SI  patents  in  1915  and  49  patents  in  1916  ;  four 
designs  in  1915  and  six  in  1916. 

From  Italy  :  102  patents  in  1915  and  40  in  1916  ;  14  designs  in 
1915  and  four  in  1916. 

From  Belgium  :  58  patents  in  1915  and  84  in  1916  ;  14  designs 
in  1915  and  30  in  1010. 

From  Russia  :  Nine  patents  in  1915  and  ten  in  1916  ;  six  designs 
in  1915  and  27  in  1916.—  The  Tim  ex. 

Electric  Arc  Welding. — In  Power  some  data  on  electric 

welding  in  railway  practice  are  given.     The  values  of  current  and 
voltage  employed  are  illustrated  by  the  following  table  :— 
Kind  of 

Current. 
60—00 

110—140 

150—180 

250—360 

350—500 

The  same  tensile  strength  and  softness  can  be  obtained  in  the 
weld,  which  practically  consists  of  cast-steel,  as  in  the  adjoining 
metal,  but  equal  ductility  cannot  be  ensured.  The  process  is,  how- 
ever, entirely  practical  as  a  means  of  welding  cast-steel  and  boiler 
plate,  as  the  welded  area  can  be  reinforced,  so  that  under  severe 
stress  the  unwelded  metal  will  fail  rather  than  the  metal  in  the 
weld.  The  relative  costs  of  acetylene  and  arc  welding  are  given  by 
curves  as  4i  to  1,  and  the  costs  of  cutting  steel  as  equal  up  to 
about  2  in.  thickness,  and  3  to  2  at  6  in.  thickness,  taking  the  price 
of  acetylene  gas  at  $1  per  cb.  ft.,  oxygen  gas  at  82,  and  electrical 
energy  at  1  c.  per  Kw.-hour.  The  cost  of  labour  is  not  included  in 
the  first  comparison,  but  in  the  case  of  cutting  steel  it  is  taken  at 
30  cents  per  hour. 


elect  rode. 

Size. 

Mild  steel    . 

..      1  in. 

Mild  steel   . 

..  ^  in. 

Mild  steel    . 

..    fs  in. 

Carbon 

;  in. 

Carbon 

..     1  in. 

Voltage. 

Work. 

14—16 

2-iu.  flues 

16—20 

5-in.  flues  filling 

1 8     25 

Filling 

35—50 

Cutting — welding 

35—50 

Cutting — welding 
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Appointments  Vacant.— Resident  engineer  (£250),  for 

the  Leek  U.D.C.  electricity  works  ;  mechanical  engineer  (£500), 
for  the  City  of  Belfast  electricity  works  ;  junior  shift  engineer, 
for  the  City  of  Birmingham  electric  supply  department.  See  our 
advertisement  pages  to-day. 

Fatality. — "  Accidental  death  "   was  the  verdict  at    an 

inquest  on  a  Dukinfield  labourer  named  Nash,  who  was  killed  in  a 
chemical  factory  at  Stalybridge.  It  was  stated  that  when  emptying 
a  filter  he  handled  an  electric  lamp,  the  holder  of  which  was  after- 
wards found  to  be  faulty,  and  he  received  a  shock  from  which  he 
died  before  a  doctor  arrived. 

Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers The  annual  general  meeting  of  the  Western 

LOCAL  SECTION  was  held  at  "Bristol  on  April  2nd.  Owing  to  the 
ill-health  of  the  author,  Mr.  Wakefield's  paper  on  ';  Automatic  Tele- 
phone Exchanges,"  which  was  due  to  have  been  read  at  this 
meeting,  was  not  read,  and  business  of  a  purely  formal  character 
was  transacted.  The  chairman  (Prof.  D.  Robertson)  briefly  reported 
on  the  work  of  the  session,  and  the  following  gentlemen  were 
elected  for  the  various  offices  for  the  session  1917-18  : — 

Chairman. — Mr.  R.  Howard  Fletcher. 

Viae- Chairman. — Mr.  H.  I.  Rogers. 

Members  nf  Committee. — Prof.  Bacon,  Messrs.  W.  A.  Chamen,  H. 
Faraday  Proctor,  H.  T.  Sully,  and  J.  E.  Teasdel. 

At  the  final  monthly  meeting  of  the  session  of  the  Scottish 
Local  Section  in  Glasgow,  the  office  bearers  for  the  ensuing 
12  months  were  appointed  as  under: — Past  chairmen,  Messrs. 
James  Lowson,  D.  A.  Starr,  and  J.  K.  Stothert ;  chairman,  Mr. 
Arch.  Page  ;  vice-chairmen,  Messrs.  E.  T.  Goslin  and  A.  S. 
Hampton  ;  hon.  secretary,  Mr.  Joseph  Taylor  ;  assistant  hon.  secre- 
tarv.  Mr.  Wm.  F.  Mitchell  ;  ordinary  members  of  committee, 
Messrs.  F.  H.  Whysall.  W.  W.  Lackie,  W.  B.  Hird,  Prof.  M. 
Maclean,  Messrs.  Alex.  Lindsay,  A.  S.  MAVhirter,  D.  M.  Macleod, 
Arch.  Wilson,  J.  E.  Sayers,  Sam  Mavor,  and  J.  F.  Nielson.  The 
annual  report  showed  that  the  total  membership  was  352,  a  reduc- 
tion of  3  per  cent,  on  the  previous  year,  while  the  average  number 
present  at  ordinary  meetings  was  59  =  17  per  cent.  Mr.  J.  Shep- 
herd (Leeds)  subsequently  read  his  paper  on  "  Some  Points  in 
Connection  with  Engineering  Specifications." 

The  annual  meeting  of  the  Manchester  Local  Section  was 
held  on  Tuesday  last  at  the  Engineers'  Club.  Mr.  C.  J.  Beaver 
was  elected  chairman,  Messrs.  A.  P.  M.  Fleming  and  J.  A.  Robert- 
son vice-chairmen,  Mr.  Julius  Frith  hon.  secretary  and  treasurer, 
and  Mr.  A.  L.  Green  assistant  secretary. 

The  Faraday  Society. — A  general  discussion  on  "  Osmotic 
Pressure  "  will  be  held  on  Tuesday,  May  1st,  at  S  p.m.,  in  the 
Rooms  of  the  Chemical  Society,  Burlington  House,  W.  Sir  Oliver 
Lodge,  F.R.S.,  will  preside  over  the  discussion,  which  will  be 
opened  by  Prof.  Alfred  W.  Porter,  F.R.S.  Dr.  F.  Tinker  will  read 
a  paper  on  "  The  Colloidal  Membrane :  Its  Properties  and  its 
Function  in  the  Osmotic  System."  Mr.  W.  R.  Bousfield,  F.R.S., 
will  read  a  paper  on  "  Osmotic  Pressure  in  Relation  to  the 
Constitution  of  Water  and  the  Hydrates  of  the  Solute."  The 
following  have  signified  their  intention  of  contributing  to  the  dis- 
cussion : — Prof.  H.  E.  Armstrong,  F.R.S.,  the  Earl  of  Berkeley, 
F.R.S.,  Prof.  A.  Findlay,  Prof.  J.  C.  Philip,  Dr.  G.  Senter,  Dr.  S.  A. 
Shorter,  and  Mr.  W.  C.  D.  Whetham,  F.R.S. 

Chief  Technical  Assistants'  Association The  officers  for  the 

ensuing  session  are  : — Mr.  W.  Young  (Stepney),  chairman  ;  Mr. 
H.  F.  J.  Thompson  (Battersea),  vice-chairman  ;  Mr.  A.  P.  MacAlister 
(Islington),  hon.  secretary  ;  Mr.  J.  R.  J.  Bowden  (Hackney),  hon. 
treasurer.  The  Executive  Committee  is  composed  of  the  above 
officers,  together  with  Mr.  J.  T.  Baron  (immediate  past  chairman), 
Mr.  J.  H.  Parker  (Croydon)  and  Mr.  B.  B.  Heaviside  (Stepney). 

Iron  and  Steel  Institute. — The  annual  meeting  takes  place  at 
the  Institution  of  Civil  Engineers  on  May  3rd  and  4th.  Seven 
papers  are  announced  in  the  programme.  The  autumn  meeting 
will  be  held  at  the  same  place  on  September  20th  and  21st. 

Society  of  Engineers  (Inc.).— A  paper  on  "  Ball  Bearings"  was 
read  on  Monday,  April  2nd,  by  Mr.  A.  M.  Arter.  A  brief  resume-  was 
given  of  Prof.  Stribeck's  investigations.  He  measured  the  approach 
of  hardened  .steel  balls  under  compression,  and  found  that  the 
admissible  static  loads  varied  as  the  square  of  the  diameter  ;  he 
also  found  that  ball  bearings  in  which  the  load  was  carried  at  right 
angles  to  the  axis  of  rotation  of  the  balls  were  alone  suitable  for 
heavy  loads.  Ball  bearings  could  never  have  been  made  a  com- 
mercial success  but  for  the  very  high  degree  of  accuracy  in  manu- 
facture. If  a  load  of  130  lb.  is  put  upon  a  ball  i  in.  in  diameter,  it 
is  compressed  one-thousandth  of  an  inch,  and  hence  if  one  of  the 
balls  in  a  thrust  bearing  is  one-thousandth  of  an  inch  larger  than 
the  rest,  or  there  is  a  high  place  in  the  race  of  this  amount,  failure 
is  certain  if  the  normal  load  of  the  ball  is  at  all  approaching  the 
safe  working  limit. 

Practical  Encouragement  to  the  Use  of  Electric  Motor 

Vehicles. — One  reason  that  the  electric  motor  Vehicle  is  so  popular 
in  the  United  States  is  undoubtedly  to  be  found  in  the  greater 
"  service "  that  is  given  thereto  by  central  station  engineers,  and 
also  by  the  battery  manufacturers.  In  connection  with  the  latter, 
it  is  interesting  to  record  that  the  Exide  Battery  Co.  have  recently 
opened  a  new  battery  depot  in  New  York,  making  the  third  owned 
by  the  same  undertaking  in  that  city.  The  new  building  has  a 
floor  space  of  30,000  sq.  ft.,  and  can  accommodate  60  electric 
industrial  vehicles.  The  equipment  includes  60  battery  charging 
plugs  and  every  facility  for  the  charging  and  boosting  of  vehicle 
batteries.  A  stock  of  charged  standard  accumulators  is  kept  on 
hand,  so  that  the  least  possible  delay  is  caused  in  making  any 
necessary  replacements.  The  building  is  open  day  and  night,  and 
two  emergency  vehicles  are  kept  ready  to  be   dispatched   at  a 


moment's  notice  to  the  assistance  of  any  electric  vehicle  that  may 
break  down  on  the  road.  It  is  stated  that  the  three  depots  of  the 
Exide  Co.  have  a  capacity  sufficient  to  deal  with  about  one-third 
of  the  electric  industrial  motor  vehicles  in  the  New  York  district. 

Electric    Steel   in   South    Africa.— The   South   African 

Institute  of  Electrical  Engineers  recently  collaborated  with  the 
Chemical,  Metallurgical  and  Mining  Society  to  form  a  small  com- 
mittee to  investigate  and  report  to  the  Munitions  Committee  upon 
the  practicability  of  shoes  and  dies  being  manufactured  in  South 
Africa  from  available  steel  scrap.  The  report  of  this  Committee 
was.  to  the  effect  that,  by  means  of  an  electric  furnace,  the  local 
manufacture  of  shoes  and  dies  was  likely  to  be  a  commercial 
success,  and  since  all  the  necessary  plant  and  raw  materials  existed 
in  the  oountry,  there  need  be  no  great  delay  in  reaching  the  pro- 
ducing stage.  It  is  understood  that,  as  a  result  of  this  report,  the 
Chamber  of  Mines  has  installed  a  small  electric  furnace,  which  is 
now  producing  shoes  and  dies  of  a  fairly  good  quality. — Board  oj 
Trade  Jour,,,,! . 

The  Brown  Coal  Deposits  of  Victoria.— The  Melbourne 

Age  states  that  the  more  knowledge  the  Minister  of  Mines  acquires 
of  Victoria's  brown  coal  deposits,  the  more  he  becomes  impressed 
with  their  potential  value.  At  the  opening  of  the  new  school  of 
applied  arts  at  the  Working  Men's  College,  Mr.  Livingston  said 
tltere  were  syndicates  in  Melbourne  willing  to  spend  £200,000  or 
£300,000  on  establishing  experimental  works  for  treating  the 
brown  coal  and  ascertaining  the  value  of  its  by-products.  '  The 
results  of  drilling  for  black  coal  had  not  been  very  encouraging, 
but  there  were  great  deposits  of  brown  coal  inGippsland,  as  well  as 
at  Lai  Lai  and  Laverton.  Mr.  Harper,  city  electrical  engineer, 
informed  him  that  the  horse-power  required  for  Melbourne  industries 
in  10  years'  time  would  be  100,000.  We  could  not  get  the  necessary 
fuel  from  our  black  coal  fields,  and  unless  we  got  it  by  some  means, 
our  industries  would  fail,  as  they  would  not  be  able  to  stand 
against  New  South  Wales  with  its  plentiful  supplies  of  black  coal. 
The  Minister  urged  scientists  and  students  to  give  special  attention 
to  investigation  of  the  utility  of  brown  coal." 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whetlier  connected  with  the 
technical  or  the  commercial  side  of  the  profession,  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central    Station    and   Tramway    Officials.— The  Bradford 

City  Council  has  continued  increases  of  salary  to  Mr.  T.  Roles, 
electrical  engineer,  by  £100  a  year  to  £900;  Mr.  J.  H.  Shaw, 
deputy  engineer,  by  £100  to  £450;  Mr.  Jas.  Fairbairn,  works 
superintendent,  by  £50  to  £350;  Mr.  C.  P.  Allsop,  comnier- 
cial  assistant,  by  £50  to  £300,  with  £20  war  bonus  cancelled; 
Mr  T.  Stirk,  tramways  traffic  superintendent,  by  £50  to 
£300  with  £20  bonus  cancelled;  Mr.  T.  B.  Moseley,  chief 
tramways  clerk,  by  £'25  to  £225,  with  £20  bonus  cancelled; 
Mr  S  Pearson,  tramways  works  superintendent,  by  £40  to 
£200,  £20  bonus  cancelled;  Mr.  J.  W.  Palkingham,  tramways 
correspondence  clerk,  by  £40  to  G200,  £20  bonus  cancelled; 
Mr.  B.  Webster,  engineering  assistant,  by  £22  to  £130  16s., 
including  £20  16s.  bonus. 

The  Accrington  Council  has  appointed  Mr.  V  W,  OLEGG 
as  electrical  engineer,  in  place  of  Mr.  H.  Gray,  resigned 

Mr.  A.  W.  Bush,  canvassing  engineer  in  the  Sheffield  in- 
stallation and  motor  department,  has  resigned. 

Halifax  Corporation  has  approved  advances  ol  salary  to 
Mr  E  E.  Hodgson,  superintendent  of  the  tramway  parcels 
department,  and  Mr.  H.  Spencer,  clerk  in  the  parcels  depart- 
ment. ,  m     ,,, 

Stretford  U.D.C.  has  increased  the  salarj  oi  Mr.  T.  W. 
Taylor,  chief  clerk  in  the  electricity  department,  from  £117  to 
£130  per  annum.  Advances  have  also  been  granted  to  the 
shift  engineers  and  to  the  electrical  inspector.      ,,,_.. 

The  salary  of  Mr.  T.  J.  Kendrbw,  manager  oi  the  South- 
port  Corporation  tramways,  is  to  be  increased  from  £250  to 
£300  a  year. 

The  Bury  Tramways  Committee  has  agreed  to  the  request, 
on  certain  conditions,  from  the  Admiralty  that  the  services 
of    Mr     WILLIAM    Ci.or.iii,    the    borough    tramways    manager, 

should  l^e  placed  at  the  disposal  of  the.  Shipyard  Labour  De 

Pn|'t"is"p'ioposed  to  give  Air.  P.  -1.  S.  HosKtx,  the  Harwell 
tramways  manager,  a   war  bonus  of  £25  per  annum 

The.  Worcester  T.C.  has  increased  the  salary  ol  Mr.  R. 
Smith,  chief  assistant  engineer  at  the  electricity  works,  from 
£200  to  £225  a  year,  and  that  of  Mr.  II.  H.  Smith,  station 
superintendent,   from  £180  to  £225.  .      ,  ■ 

Colchester  T.C.  has  released  from  his  apprenticeship,  after 
three  and  a  half  years'  service,  Mr.  E.  G.  Barhitt.  senior 
switchboard  attendant,  and  appointed  him  electrician-in-enarge 
in  control  of  the  all-night  shift. 

Bedford  T.C.  has  appointed  Mr.  J.  H.  Eeid,  at  a  salary  of 
£4  4s.  per  week,  as  resident  engineer  in  connection  with  the 
electricity  extension  scheme  outside   the    borough. 

The  Aberdeen  Council  has  resolved  to  increase  from  £200 
to  £223  the  salary  of  Mr.  John  Dowxie,  chief  clerk  of  the 
Ferrvhill  electricity  works. 
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General.— The  Review  of  the  River  I'lalr,  just  to  hand, 
says  that  Mr.  Pakenham  W.  Bbattv,  chief  engineer  of  the 
Anglo-Argentine  Traruwaj  Co.,  was  returning  to  England  at 
the  end  of  March. 

At  a  meeting  of  the  Association  of  Municipal  Electrical 
Engineers  of  Lancashire  and  Cheshire,  held  on  March  '27th, 
a  presentation  consisting  of  a  combined  "  luncheon  ami  tea  " 
basket,  was  made  to  Mr.  C.  0.  Atchison,  as  a  token  of 
esteem  and  recognition  of  the  valuable  services  rendered  to  the 
Association  as  honorary  secretary.  Mr.  J.  A.  Robertson,  of 
Salford,  made  the  presentation  on  behalf  of  the  members  of 
the  Association,  and  several  speakers  referred  to  the  excellent 
work  done  by  Mr.  Atchison.  It  was  pointed  out  that  it  was 
through  his  efforts  the   Association    was   formed. 

Lea  Nouvelles,  of  Maastricht,  states  that  M.  Leon  Greiner, 
director-general  of  the  Cockerill  iron  and  steel  works,  has 
been  arrested  by  the  Germans  and  detained. — The  Times. 

On  April  7th,  Mr.  W.  N.  Y.  King,  A.C.G.I.,  A.M.I.E.E., 
was  presented  with  a  gold  watch-chain  by  the  staff  and  em- 
ployes at  the  Kelham  Island  Power  Station  of  the  Sheffield 
Corporation  Electric  Supply  Department,  on  his  leaving  to 
tak.'  up  an  appointment  under  the  Ministry  of  Munitions. 
Mr.  J.  R.  Williams,  station  superintendent,  made  the  presenta- 
tion, and  mentioned  the  long  and  progressive  period — neatly 
1")  years— during  which  Mr.  King  had  been  connected  with 
the  power  station. 

Sir  HOME  GORDON,  having  completed  the  work  which  the 
Director-General  of  National  Service  asked  him  to  undertake, 
lias  now    ceased    to   be  Stall'   Controller  of   the  Department. 

Roll  of  Honour.— ( limner  J.  S.  JENKINS,  R.F.A..  late  of  the 
electric  light  department  of  the  India  Rubber,  Gutta  Percha 
and  Telegraph  Works  Co..  Ltd.,  was  severely  wounded  in 
Prance  on  March  '21st  and  died  (he  following  day.  He  is 
reported  to  have  stepped  on  a  trap  left  by  the  enemy  during 
their  retreat.  Bombardier  A.  R.  Biggs,  R.G.A.,  formerly  in 
the  rubber  department  of  the  same  company,  has  been 
awarded  the   Military   Medal. 

Private  A.  Stanton,  Cheshire  Regt.,  formerly  at  Glossop 
with  the  Urban  Electric  Supply  Co.,  has  fallen  in  action. 

Mr.  P.  W.  King,  who  was  articled  to  a  London  firm  of 
electrical  engineers  when  he  joined  the  Naval  Air  Service, 
has  died  suddenly   whilst  in  training. 

Sergeant  A.  W.  Tinsley,  Lancashire  Fusiliers,  formerly  em- 
ployed at  the  Manchester  Corporation  Electricity  Works,  has 
been  awarded  the  French  decoration,  the  Medaille  Militaire. 

Lance-Corporal  W. -BENNETT,  of  the  Kinu's  Own  Royal  Lan- 
caster Regt.,  killed  in  action,  was  employed  by  the  British 
Westinghouse  Co..    Ltd.,    Trallord    Park,    Manchester. 

Sergeant  Howarth,  South  Lancashire  Regt.,  who  has  been 
awarded  the  D.C.M.  for  conspicuous  services,  was  before  bis 
enlistment  employed  at  the  Manchester  Corporation  Electricity 
Works. 

We  regret  to  record  the  sudden  death,  through  a  clot  df 
blood  on  the  brain,  of  Major  R.  SWIRE  GRIFFITHS,  R.G.A., 
aged  :;'_'.  who  prior  to  the  war  was  employed  by  the  British 
Westinghouse  Electric  &  Manufacturing  Co.,  Ltd.,  for  whom 
he  had  superintended  the  carrying  out  of  installations  in 
various  parts  of  the  country. 

Lieutenant  W.  E.  Chattel,  D.C.L.L.  attached  to  the  Plying 
Corps,  who  was  killed  while  flying  on  April  4th.  at  the  age  of 
19,  was  the  younger  son  of  Mr.  H.  E.  Chappel,  retired  Direc- 
tor  of  Telegraphs,   India-Burma    Circle.— Times. 

Lieutenant  Douglas  Coe,  R.C.A.,  who  has  been  wounded, 
was  one  of  the  stall'  at  the  Blackburn  Corporation  Electricity 
Works. 

Word  has  been  received  of  the  death  in  action  of  Lieutenant 
H.  Butler,  aged  30,  who  held  a  position  at  Messrs.  Dick. 
Kerr  \-  Co.'s  works,  Preston. 

The  Bronze  Medal  of  the  Italian  Order  of  St.  Maurice  and 
St.  Lazarus  for  Military  Valour  has  been  awarded  to  Corporal 
S.  H.  Hockley,  R.E.,  who  was  with  the  Bude  (Cornwall) 
stall   of  Messrs.   Christy   Bros.,  electrical  engineers. 

At  Messrs.  Hawthorne,  Leslie  &  Co.'s  shipyard,  Ilebburn- 
on-Tyne,  on  the  1th  hist..  Mr.  .1.  T.  Batey.  general  manager, 
presented  the  Military  Medal  to  Corporal  J.  W.  RuSHFORTH, 
R.E..  and  a  case  of  cutlery  from  the  offisials  and  stall'.  Cor- 
poral Rushforth  was  formerly  electrician  at  the  yard,  and  was 
awarded  the  Medal  for  gallant  work  in  repairing  broken  wires 
at  the   front,  being   wounded  while  so  doing. 

Fitter  H.  RosSER,  R.F.A.,  formerly  lamp  storekeeper  with 
Messrs.  Pope's  Electric  Lamp  Co.,  Ltd.,  has  been  killed  in 
action. 

Obituary.— Mr.  G     \    Nussbaum.     We  regret  to  record  the 

death  of  Mr.  G.  \  Nussbaum,  .if  '2!).  Ludgate  Hill,  E.G., 
which  occurred  on  Saturday  last  at  4'2,  Penywern  Road,  S.W. 
Mr.  Nussbaum  was  an  Associate  of  the  LE.E.  He  was  66  years 
of  age.  Mr.  Nussbaum  first  came  over  to  England  to  take, 
charge  of  an  exhibit  of  Messrs.  Gerard  A  Co.,  of  Paris,  at  the 
first,  Crystal  Palace  Electrical  Exhibition.  Vfter  his  return,  he 
entered  the  service  at  Paris  of  the  Societe  Industrielle  des 
Telephones,  subsequently  coming  over  to  London  as  that  com- 
pany's representative.  He  acted  in  that  capacity  for  at  least 
30  years,  and  though  that  arrangement  came  to  an  end  several 
years  ago,  he  was  transacting  business  with  the  company 
right  up  to  the  last.  Mr.  Nussbaum  had  been  ill  for  five 
months,  but  his  end  came  very  suddenly.  We  desire  to  ten- 
der our  sympathy  to  Mrs.   Nussbaum  in  her  bereavement. 
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Thrutchlev,  Percival  &  Co.,  Ltd.  (147,004).— Private  com- 

pany.  Registered  March  31st.  Capital,  £2,000  in  ft  shares.  Manufacturers 
equipment,  magnetos,  im*,r  accessories,  mining 
,.  small  l<x>ls,  ,Vc. :  ;ilso  (o  act  as  representatives 
commodities  in  the  United  Kingdom,  Russia, 
.where,  will,  particular  regard  in  markets  ol  German  or 
Austrian  origin,  and  to  diverl  such  trade  into  Mriiish  channels.  The  sub- 
scnbers  (each  with  one  share)  are:  E.  P.  Hoolh,  200,  Alberl  Road,  H-.nds- 
worth,  manufacturer;  s.  Craven.  58.  Grove-  Avenue,  Mosolcv,  Hirmingh.un 
engineer;  I.  'I'.  Tripp,  Inv.-i  srmid,  M.ofi.-I.l  Road,  Wyldc  Green,  Birming- 
ham, manufacturer.  The  firsl  directors  are  E.  P.  Boolh.  S.  Craven,  T.  T 
Mpp.  Solicitor;  W.  II.  Stubbs,  Newton  Chambers,  Cannon  Street  Bir- 
mingham. 

Wilson  Maenlen    Co..     Ltd.     (1,548f). — Particulars     filed 

n  New  York,  December  28th,  1014.  to  i  rr; 
of  and  dealers   in  electrical,   pyrometric,   and 

ill      -luil;,     $011.0110     in      shales    of      $100    each. 

•.  Lewisham,  S.E.  A.  II.  Holloway,  of  118, 
George  Street,  Lewisham,  si-.,  is  authorised  to  accx-pl  service.  Directors: 
Charles  T.  T.  Wilson,  Carolyn  E.  Wilson,  and  Cuthbert  !•'.  Brown,  all  of 
New    York. 

Surrey  Engineering  Co.,  Ltd.  (146,943).— Private  corn- 
pan,.  Registered  March  28th  Capital,  £1,000  in  1,000  10  per  cent,  cum 
prel  shares  of  Ills,  each,  and  500  ord.  shares  of  6)  each.  Electricians, 
mechanical  ami  general  engineers,  &c.  The  subscribers  (each  with  on.-  ord. 
share)  are:  .1     A.    Hughes,  4,  The  Grange,  Wimbledon,   S.W.,  engineer;   F.  N. 

Pickett,    5,    Wilbur)    Villas,   Hove,    engineer;    I.  C iron,   Grove   Lodge,   New 

Southg N.,    merchant.      The    tirst    directors    aire    I.     A.     Hughes,    l-\     N. 

Pickett,    .....I    J.    Cameron.      Registered   office:    34,    Surrey    Street,    W.C. 

Holland,   Griffiths  &  Co.,    Ltd.    (146,884).— Private  com- 

pany.      R-  gister.-,!    March    26th,    with    a   capital    ol  4500  in    £1    shares,   to   take 

,„.-,-   the    business  carried  mi    al    27.   Ridinghouse    Si t.    Oxford   Circus,   W., 

.,-   II. ,11. mil  an. I  Griffiths  &  Co..  and  t,,  earn    on  ilv-  business  ,,(  electrical   and 
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ury  Road,  Harrow,  engineer;  G.  W.  Knight,  Ha 
re,  724,  Baiking  Road,  Upton  Park,  I-:.,  engineer;  I  II.  Williams. 
istnul  Avenue,  Whipps  Cross,  E.  17,  works  manager.  The  first  direct 
J.  Harrington.  G.  \\  -  Knigln.  and  |.  II.  Williams.  Solicitors:  Kenn 
iwn  &  Co.,   Lennox    House.    Norfolk    Street,    W.C. 


Lodge    Fittings   Co.,    Ltd.    (146,987) . — Private    companv. 

R,  gistere.l  March  30th,  with  a  capital  of  £1.000  in  61  shoes,  to  take  over 
the  business  of  manufacturer  of  .electrical  fittings,  &c,  carried  on  bv  Ella  S. 
Wood  at  57.  Albert  Road,  Aston,  Birmingham,  as  the  Lodge  Fillings  Co. 
The  subscribers  (each  with  one  share)  are:  E.  M.  Lodge,  50,  Brougham 
Sire,  t.  Ho,  kle,,  Birmingham,  manufacturer;  F.  J.  Wood,  57,  Albert  Road, 
Aston,  Birmingham,  secretary;  Ella  S.  Wood,  57.  Alberl  Road,  Aston,  Bir- 
mingham. Mis.  E.  Lodge,  50,  Brougham  Street,  Hockley,  Birmingham. 
Table     "A"    mainly     applies.  Registered     office.-    57.     Alberl     Road,     Aston, 

Birmingham. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
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Birmingham    I  lnlin.il    Accessories    Manufacturing    Co., 

Ltd.— Debenture  dated  March  2nd,  11)17.  to  secure  £150.  charged  on  the  corn- 
pan,  's    undertaking.     Holder:   G.    Garrett,  8,    Devonshire    Road,   Handsworth. 

Electrical  Installations,  Ltd. — A  memorandum  of  satis- 
faction to  the  extent  ol  £300  on  March  26th,  1917,  of  debentures  dated 
December    alb,    1906,    securing    £2,000. 

Brilliant  Arc  Lamp  &  Engineering  Co.,  Ltd. — Assignment 

"I  proceeds  ,,(  munitions  contract,  dated  March  28ih,  1017,  to  secure  all 
moneys  due  ,.,  to  become  due  from  companv  lo  London  &  South-Western 
Bank 

British   Electrolytic  Zinc  Co.  (Isherwood  Process),  Ltd. — 

I'arti.ulais  ol  £25,0110  "debentures,  created  lune  5th.  1010,  filed  pursuant  to 
Section  03  (3)  of  the  Compani.  s  (Consolidation!  Act.  1908,  the  amount  of  the 
present  issue  (March  12th,  1917)  being  £21.200.  Property  charged:  The  com- 
pany's undertaking  and  properly,  present  and  futu-re,  including  uncalled 
capital.      No   trustees. 

Church    Stretton    Electric    Supply    Co.,    Ltd. — Charge   on 

Church  si,,n,,n  El,-,  n-i,  Lighting  Order.  1916,  dated  March  13th,  1017, 
supplemeiil.il   to  trusi    deed  of    February    19th,   1914,   securing  £4.000   debentures. 

Rangoon     Electric     Tramway    &     Supply    Co.,     Ltd. — A 

memorandum  ol  satisfaction  lo  ihe  extent  ,,l  £6,830  on  February  21st,  1017, 
ol    debenture  stock    dated   1900-13.    securing   £250,000,  has   been  filed. 

Caerphilly   Electric   Supply   Co.,  Ltd.  (139,0861.— Capital, 

£6.0011  in  400  cum.  prel.  shares  of  £5  each,  and  1.500  pref.  ord.  and  2.500 
ord.  shoes  ,,l  £1  each.  Return  dated  Decembei  31st.  1916  100  ord,  shrna 
taken    up;    nothing    called    up.      Mortgages    and    charges:     Nil. 


CITY     NOTES. 


We   give   below  the  directors'  comparative 
Urban    Electric     statement,  showing  the  profits  earned  at  the 
Supply  Co.,  Ltd.   various    towns    during    1916,    also    the    load 
connected  in  kilowatts  : — 

Kilowatts.  Profits. 

1915. 

Hawick            3,033 

Stamford         1,648 

Weybridge  and  Walton    . .        . .  3,073 

Godalming 1,440 

Twickenham  and  District         . .  6,413 

Dartmouth 922 

Camborne  and  Redruth  ("A")  I         7in0 
and  Cornwall  ("  B  ">  )         ''luz 

Newton  Abbot         1,081 

Grantham 1,668 

Glossop          1,265 

Berwick          955 

Caterham 773 

Newbury        1,000 

Totals  . .        . .        . .      30,376 


1916. 

1915. 

1916. 

3,181 

£7,460 

£5,653 

1,679 

2,643 

1,625 

3,297 

6,473 

4,385 

1,498 

2,585 

2,040 

8,413 

12,960 

1M09 

978 

1,836 

1,106 

C    "A" 

"A" 

7,345 

1     7,490 
]     "B" 
\  14,273 

7,523 
"B" 

14,039 

1,262 

2,451 

3,242 

1,852 

7,014 

7,640 

1,317 

3,727 

3,113 

1,038 

933 

647 

862 

1,688 

1,207 

1,164 

3,357 

3,076 

13,686 

£73,890 

.£71,407 
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Mr.    S.   Gedge,    presiding   at   the  recent 
W.  T.  Henley's       annual  meeting,  said  that  the  report  was  an 
'Telegraph  exceedingly  good  one,  having  regard  to  ex- 

Works  Co.,  Ltd.      isting  adverse  circumstances.       They    had 
had  the  greatest  difficulty  in  obtaining  raw- 
material  and  in  delivering  goods.    They  had  constantly  to  keep 
in  mind  the  fact  that  they  were  not  doing,  and  could  not  do, 
work  lor  their  former  customers.     Whether  or  not  any   rivals 
were  springing  up  who  would  endeavour  to  rob  them  of  their 
ordinary   commercial   work   when  peace    was  declared   it  was 
hard  to  say.    They  were  preparing  for  such  a  state  of  things, 
as  the  accounts  snowed.     No  fewer  than  796  of  the  staff  and 
workmen  had  joined  the  Forces;  28  had  laid  down  their  lives 
and  1X1  had  been  wounded.     The  managing  director   (Mr.  G. 
Sutton),  who  seconded  the  adoption  of  the  report,  stated  that 
their  commercial  trading  had  nearly  entirely  disappeared.   The 
profit,  which  was  very  handsome,  might  be  a  little  larger  than 
was  shown.    They  expected  eventually  that  other  sums  would 
come  to  the  credit  of  the  company,  as  they  were  making  claims 
upon  the  Government  in  regard  to  depreciation  and  machinery 
bought  by  them.     Those  claims,  however,  had  not  yet  been 
settled,  and  in  dealing  with  the  accounts  the  profit  had  been 
taken  after  allowance  for  special  taxation  and  (as  the  directors 
had   felt  bound  to  do)  they  had  shown  the   worst  position  to 
the  company.     The  shareholders  might  therefore  expert   that 
when  a  settlement  was  obtained  the  position  would   really   !><■ 
better  than  appeared  from  the  accounts.    He  thought  it  matter 
for  regret  that  the  accounts  for  1915  as  regarded  taxation  had 
not  yet  been  settled.    If  the  accounts  for  that  year  had  been 
settled,  the  directors  would   have  been   able   to  give   a   more 
accurate  statement  of  the  company's  profits  for  1916.    He  might 
give  an  instance  of  the  kind  of  negotiations  they  had  with  the 
Government  respecting  the  payment  of  excess  profits.    At  the 
meeting  last  year  he  informed  the  shareholders  that  the  Act 
provided  that  an  allowance  should  be  made  against  the  excess 
profit  paid   by  the  company   in  respect  of   any  machinery  or 
plant  which  they  purchased  for  war  requirements  and  which 
the  directors  did  not  contemplate  would  be  of  any  use  to  the 
company  when  the  war  closed:  but  in  their  negotiations  with 
regard  to  the  1915  settlement  the  taxing  authorities  suggested 
that  certain   claims   which   had   been   made   on   that  account 
should  be  spread  over  a  number  of  years.     He,  however,  sub- 
mitted that  if  such  machinery  made  excess  profits,   the  first 
charge  upon  those  profits  should  be  the  cost  of  that  machinery, 
and  that  there  should  be  no  question  of  spreading  it  over  a 
number  of  years.    That  was  the  directors'  contention,  and  they 
would  endeavour  to  insist  on  it  in  their  negotiations  with  the 
Government.       Excess  profits,   he  thought,   were    badly    con- 
ceived, and  he  diil  not  think  they  were  being  carried  out  by 
the  taxing  authorities  as  generously  or  as  justly  as  had  been 
expected  when  the  Act  was  passed.     With  regard  to  trading. 
there  was   very  little  of  the  company's   commercial    business 
left.    A  good  deal  of  commercial  business  was  included  in  the 
accounts  for  1916  because  this  class  of  business  had  been  gradu- 
ally shut  down  since  the  beginning  of  last  year,  and  was  being 
shut  down  now  more  vigorously  by  the  authorities  than   pre- 
viously.    He  quite  agreed  that  it   was  necessary   to   stop  all 
non-essential   work:   but    that   was   the   company's  position — 
that  they  were  not  at  present  commercial  traders.     Reverting 
to  the  excess  profits  tax,  he  thought,  a.s  he  had  said  before, 
that  the  arrangement  made  with  regard  to  excess  profits  might 
have  been    considerably  improved   upon   by  Parliament,      lie 
thought  that  the  method,  by  which  the  company  received  'JO 
per  cent,   over  their  standard  period   and  nothing   more    (ex- 
cept that  they  got  some  allowance,  which  was  not  fixed  yet, 
in    relation    to   any   enlarged   capital    they   might    have)    was 
thoroughly  bad  for  the  industries  of  this  country.     The  object 
of  men  of  business  trained  in   the  working  of  industries  was 
to  run   the  business  with   which  they  were  connected  as  eco- 
nomically as  possible,  to  turn  out  their  work  as  efficiently  as 
they  could,  to  sell  at  a  good  price,  and  to  give  a  good  return 
to  those  who  had  invested  their  capital.     That  incentive,  how- 
ever, was  taken  away  in   present  circumstances.     He  did  not 
object,  but   with  a  depleted  staff  it  was  regrettable  that  they 
had  far  more  work  to  do  than  they  had  ever  previously  had 
in   connection  with  statistics  and   information  concerning   the 
company's  business  which  they  had  to  furnish  to  Government 
departments.      He   thought   it   was  a   very    proper  thing   that 
war  profits  should  go  to  the  State.     He  was  only  complaining 
of   the   way    in   which    the  taxation   was  imposed.     The  com- 
pany's  relations  with    regard  to  their   workpeople  were   very 
satisfactory.      They    had    made    a    very   great   advance   in    the 
rates  of  wages,   but  that   was  only  right   in  view    of  the   con 
siderable   increase  in  the  cost  of  living,   but  he  complained  of 
the  receipt  of  instructions  from  Government  departments  to 
increase  the  wages  of  certain  classes  of  the  workpeople,  such 
instructions  being    given    without  any  consultation    with    the 
management.      At    one   of    their   works  only    30    people   came 
tinder  a  certain  award  of  the  Board  of  Trade  for  an  advance 
in   wages,  and  in   consequence  they  had    raised  the   wages  at 
the  works  in  question  by  between  £12,000  and  £15,000  a  year 
to   some   of   their  people   in  order  to   prevent   dissatisfaction. 
The  directors   were   able    to   pay    a   large    dividend    because   a 
great  deal  of  the  profits  made  in  former  years  had   been   left 
to  the  company  to  trade  with,  and  no  interest  had  to  be  paid 
upon  that  capital.     The  large  Gravesend   works  and  the  tire 
factory   had   been    constructed  without   raising  one  penny  of 
additional  capital.      With  reference   to  the   future,   they  had 


plenty  of  orders  on  their  books,  and  had  a  large  number  of 
orders  which  ought  to  have  been  executed  mx.  12,  or  18 
months  ago,  which  might  be  good  or  not  at  the  present  time- 
orders  from  foreign  buyers.  Foreign  trade  was  shut  down, 
and  meantime  certain  other  nations  were  pushing  their  pre 
ducts  among  the  company's  customers.  Japan  and  the  f  nited 
States  especially  were  very  active  in  the  British  Colonies, 
South  America,  and  neutral  States,  hut  he  thought  that  when 
the  war  was  ovei  the  company  would  have  no  difficulty  in 
dealing  with  such  competition.  They  would  be  able,  he  be- 
lieved, to  get  their  connections  back  and  to  keep  their  trade, 
but  they  would  be  confronted  with  this  position  when  the 
war  closed — that  the  Government  would  instantly  stop  their 
work,  and  when  that  happened,  the  company  would  have  no 
work  in  their  factories.  They  could  make  work  by  manufac- 
turing for  stock,  but  as  their  managing  director,  he  was  verj 
doubtful  whether  he  would  be  willing  to  place  any  consider- 
able amount  of  work  on  their  machinery  with  copper  at  two 
or  three  times  its  normal  value,  and  with  the  certainty  that 
if  they  made  stock  with  the  existing  high  prices  of  raw  mate- 
rials they  were  bound  to  lose  money  on  everything  they 
manufactured.  The  financial  position  of  the  company  was 
strong— stronger,  perhaps,  than  the  shareholders  imagined ; 
their  reserves  were  large:  and.  so  far  as  he  could  see,  speak- 
ing with  all  his  experience,  the  company  would  be  able  to 
weather  the  worst  storm  that  might  arise  at  the  close  of 
the  war.  jjr    \    p    Bf.kuy  presided  at  the  recent 

British  Electric     annual   meeting.     He  said  that  only  about 
Transformer       one-half   ot    tin-  earned    profit   was    recoin- 
p        i  tA  mended    for   distribution.     They   were  not 

"  '  disposed   to  return    to  a   peace-time   rate  of 

distribution  while  the  war  was  still  raging.  The  average 
annual  profits  for  the  past  eight  years  were  sufficient  to  cover 
the  preference  dividend  nearly  live  times  over,  while  the 
assets,  irrespective  of  patents  and  goodwill,  a.s  they  stood 
in  the  balance  sheet,  were  nearly  two  and  a  half  times  the 
par  value  of  the  issued  preference  capital.  Their  future  divi- 
dends were  the  better  protected  by  the  conservative  distribu- 
tion adopted.  The  past  year's  working  was  extraordinary  to 
a  greater  degree  than  that  of  1915.  They  carried  out  large 
volumes  of  work,  and  had  obtained  fair  prices,  though  the 
question  of  price  was  one  that  had  to  be  watched  very  care- 
fully in  view  of  the  tendency  of  the  prices  of  materials  and 
labour  to  rise.  With  regard  to  the  current  year,  they  started 
with  more  work  in  hand  than  they  had  last  year,  but  it  was 
quite  impossible  to  forecast  from  year  to  year  what  might 
happen.  He  wished  to  appeal  to  shareholders  to  help  the 
business  as  much  as  they  could  by  doing  business  with  the 
company  and  bringing  business  to  it.  He  particularly  recom- 
mended them  to  give  the  company  an  opportunity  to  help 
them  and  their  friends  with  "  Tricity  "  canteens  such  as  they 
had  latterly  installed  for  some  leading  works.  These  were 
especially  important  in  view  of  the  serious  shortage  of  food, 
as  very  considerable  savings  could  be  effected  by  the  adoption 
of  what  he  would  call  "Tricity  "  methods  of  cooking.  Many 
years  had  passed  since  he  first  gave  to  the  electrical  world 
the  result  of  their  researches  in  the  direction  of  economical 
roasting.  Although  to-day  there  were  many  thousands  of 
persons  benefited  through  the  introduction  of  "Tricity" 
methods,  there  was  far  more  to  he  done.  To  meet  the  in- 
creased demand  they  were  extending  their  premises.  Some 
years  ago  they  purchased  land  to  the  east  of  them,  and  had 
now  acquired  the  completed  works  adjoining  them  on  their 
western  side.  This  would  allow  considerable  latitude  for 
future  developments,  and  would  give  facilities  which  would 
greatly  add  to  the  value  of  their  existing  works  at  a  compara- 
tively low  cost.  Last  year  he  referred  to  the  phenomenal 
rate  of  growth  of  the  electrical  manufacturing  industry  since 
the  outbreak  of  war.  The  past  year  had  seen  still  greater 
Strides  taken  in  the  march  of  electrical  progress.  This  extra- 
ordinary development  continued,  and  was  carrying  the  coun- 
try swiftly  into  the  electric  age  and  to  a  general  recognition  of 
the  value  of  electrical  energy  to  the  engineering  and  most 
other  trades.  Electrical  engineering  had  stepped  well  for- 
ward into  the  ranks  alongside  of  other  branches  of  engineer- 
ing and  agriculture,  and  at  last  the  country  had  awakened  to 
the  importance  of  "  producers." 

Mh.  A.   \V.  Tut.  addressing  the  annual 

British  meeting,    said    that    in    the   accounts    they 

Aluminium        had   adopted    the    practice   instituted   last 

Co.,  Ltd.  year   of    stating    the    trading     profit    after 

making   reasonable   provision    lor  amounts 

payable   in   respect   of   excess    profits  and  controlled  taxation 

The  result  for  the  year  was  undoubtedly  satisfactory,  but  tb<' 

conditions  were  entirely  abnormal.    The  price  of  the  metal 

had  been  fixed  by  the  Government  during  the  whole  period, 
and  would  be  so.  he  thought,  until  the  end  of  the  war. 
Though  unable  to  give  particulars  of  the  uses  to  which  the 
metal  was  being  applied  at  present,  there  was  no  doubt  that 
the  experience  that  was  being  obtained  during  the  war.  in- 
cluding the  production  of  light  alloys,  would  be  of  the  greatest 
possible  use  in  extending  the  field  of  development  for  the 
metal  for  ordinary  commercial  purposes.  There  was  a  strong 
probability  that  the  motor-car  industry,  after  the  war.  would 
manufacture  their  engines  largely  from  aluminium.  An 
enormous  development  had  taken  place  in  the  productive 
capacity  for  aluminium  all  over  the  world,  particularly  in 
the   U.S.A.  and    in    Norway,    but    commercial    developments, 
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&c,  would  take  up  the  increased  supply  not  long  after  the 
cessation  of  hostilities,  and  would  possibly  also  call  for  fur- 
ther production.  The  company  was  at  present  pushing  on 
with  certain  hydraulic  works  at  Kinlochleven  for  the  provi- 
sion of  additional  water  supply  to  the  Blackwater  reservoir 
for  another  catchment  area.  They  hoped  that  part  of  that 
supply  would  be  available  by  the  middle,  and  the  whole  of 
the  scheme  completed  by  the  end,  of  the  year,  and  this 
would,  of  course,  increase  their  productive  capacity.  Regula- 
tion works  had  also  been  proceeding  for  some  time  to  in- 
crease the  available  wat-er  supply  for  their  works  at  Vige- 
lands,  Norway,  and  they  should  begin  to  obtain  benefit  there- 
from  this  year.  The  alumina  works,  which  were  absolutely 
necessary  to  take  care  of  the  increased  production  of  alumi- 
nium, were  nearing  completion.  The  power  plant  had  been 
put  into  operation,  and  they  were  about  to  commence  the 
manufacture  of  alumina.  The  costs  of  production  continued 
to  be  seriously  affected  by  the  further  heavy  increases  which 
had  taken  place  during  the  year  in  the  costs  of  labour,  mate- 
rial, freights,  and  other  charges,  and  he  was  afraid  that  they 
would  continue  to  rise  so  long  as  the  present  conditions 
remained.  The  maintenance  of  supplies  of  raw  materials  and 
coal  required  by  their  various  works  in  Great  Britain  and 
Norway  had  been  exceedingly  difficult,  and  had  on  many 
occasions  caused  considerable  anxiety,  particularly  as  the 
greater  part,  if  not  .the whole,  of  their  freight  was  seaborne. 
It  was  unfortunate  that  the  large  stuck  of  bauxite  in  the 
South  of  France  could  not  have  been  conveyed  to  this  coun- 
try before  the  war  broke  out.  On  the  return  of  normal  condi- 
tions it  would  be  one  of  their  essential  duties  to  see  that  a 
large  stock  of  bauxite  was  maintained  in  this  country  to  fore- 
stall any  such  contingency  as  had  arisen  during  the  present 
war.  The  company's  properties  in  Switzerland  were  being 
maintained  in  good  condition,  but  no  further  construction 
work  could  be  proceeded  with  during  the  war.  It  was  to  be 
regretted  that  the  Government  did  not  see  their  way  to  assist 
the  company  to  complete  the  development  of  that  power  and 
the  erection  of  the  necessary  works  in  the  early  stages  of  the 
war,  because  if  that  had  been  done  the  factory  could  have 
been  producing  by  this  time  a  substantial  amount  of  alumi- 
nium, which  would  have  been  available  for  Government  pur- 
poses, and  would  have  reduced  the  necessity  for  purchases 
of  metal  in  neutral  countries.  Referring  to  the  reserve 
account,  which  had  been  increased  by  £75,000  from  the 
profits  of  the  year  to  £325,000,  the  creation  of  ample  reserves 
had  been  more  than  justified  in  the  past,  because  it  had 
enabled  them  to  very  largely  increase  their  productivi  capa- 
city, and  consequently  the  profits,  without  the  further  raising 
of  capital.  It  had  also  enabled  them  to  strengthen  their 
position  in  the  industry,  and  would  do  so  again.  Their 
competitors  had.  during  these  abnormal  times,  been  making 
very  substantial  profits,  as  they  had  been  unrestricted  as 
regards  the  price  which  they  might  obtain  for  the  metal,  and 
they  had  not  suffered  from  the  taxation  which  the  industry 
in  this  country  was  bearing.  It  was  somewhat  unfortunate 
that  the  engineering  and  metal  industries,  which  had  contri- 
buted very  largely  with  their  brains  and  skill,  as  well  as  with 
their  plant  and  equipment,  should  be  placed  at  a  disadvan- 
tage in  comparison  with  others.  The  Government  should  do 
something  to  overcome,  the  present  inequality  in  taxation, 
and  representation  had  already  been  made  to  the  Chancellor 
to  that  effect.  The  shareholders  might  look  upon  the  present 
position  with  a  considerable  amount  of  satisfaction  and  assur- 
ance that  whatever  might  he  the  prospects. of  the  industry 
after  the  war,  the  company  would  be  able  to  go  through  dull 
times  with  reasonable  equanimity.  The  aluminium  industry 
was  undoubtedly  one  of  the  key  industries  of  the  country, 
and  well  merited  such  assistance  as  the  Covemment  could 
see  their  way  to  give. 

At  a   meeting   of  debenture   stockholders 

South  Wales       held  in  London  on  March  31st.  when  Mr. 

Electrical  <i.    Collis,    of   Finch    Lane,    London,    was 

Power  appointed    debenture  agent,   in    sin-cession 

Distribution  to  the  late  Mr.  S.  ('.  Boulter,  the  chair- 
Co.,  Ltd.  man  of  the  company,  Mr.  W.  Gasooyne 
DaLZIEL,  said  the  company  had  now  been 
able,  after  meeting  all  prior  charges,  including  interest  on 
prior  lien  debenture  stock  and  depreciation  on  a  scale  agreed 
with  the  debenture  agent,  to  pay  current  ordinary  debenture 
interest  for  the  third  successive  hall-year,  and  there  was  >lill 
a  balance  to  the  credit  of  suspense  account,  which  would,  if 
need  be,  go  tow  a  nh  the  payment  of  ordinary  debenture  interest 
for  the  current  half-year.  They  had  not  vet  reached  the  posi- 
tion of  actually  earning  the  full  amount  of  the  current  in- 
terest, but  tic-  prospect  of  doing  so  was  steadily  improving. 
The  results  for  the  last  year,  though  not  as  good  as  they 
would  have  been  if  the  prospective  new  consumers  and  the 
Power  Co  hail  nut  experienced  extraordinary  delays  (due 
to  prevailing  war  conditions)  in  completing  the  plant  and 
mains  necessary  lor  the  taking  and  giving  of  the  supply, 
were,  nevertheless,  in  all  respects,  a  record  to  date.  During 
ml  month  of  the  present  year,  a  considerable  propor- 
tion of  the  new  business  referred  to  at  the  last  annual  general 
meeting  of  shareholders,  came  on  to  the  company's  mains, 
and  there  was  a  corresponding  rise  in  output.  The  bulk  of 
this  new  load  was  required  immediately  in  connection  with 
important  manufactures,  although  taken  under  long-term  .con- 
tracts.    Revenue  was,   therefore,  now  being  earned   from   the 


expenditure  of  part  of  the  new  capital.  The  Power  Co.'s 
hoard  were,  in  the  majority,  representative  of  the  colliery 
owners'  interests,  and  they  were,  of  course,  the.  principal 
consumers;  but  the  directors  fully  recognised  the  mutuality 
of  interest.  The  chief  consideration  of  the  Power  Co.'s 
board  bad  been  the  development  of  the  company's  property. 
They  had  kept  this  in  the  forefront,  and  hoped  the  debenture 
holders  would  consider  that  an  increase  of  output  from  seven 
millions  of  units  when  they  took  it  over  in  1907  to  over  30  mil- 
lions of  units  in  1916  (the  January,  1917,  output  being  over 
three  millions,  equal  to  36  millions  per  annum)  bad  given 
proof  of  their  desire  to  extend  the  company's  business. 

The  Chairman,    at   the   annual   meeting 
Chelsea  Elec=      last  week,   said  that,  after  providing  suffi- 
tricity  Supply      cient  sums  to  preserve  the  capital  of  the 
Co.,  Ltd.  company  intact   at   the  end  of  their   con- 

cession in  1931,  and  after  providing  for  the 
debenture  interest  and  for  the  preference  dividend,  they  had 
out  of  the  profits  of  the  year  sufficient  to  pay  a  dividend  of 
3  per  cent,  on  the  ordinary  capital.  Thus,  for  the  second 
year  in  succession,  they  were  faced  with  a  reduction  in  the 
dividend,  which  for  the  year  1914  was  5  per  cent.,  and  for 
1915  4  per  cent.  This  reduction  was  due  to  two  causes — 
an  increase  of  .£3,800  for  fuel  costs  and  for  energy  purchased, 
and  of  over  £3,000  in  the.  amount  required  for  income-tax. 
Nearly  every  item  on  both  debit  and  credit  sides  showed  an 
increase.  The  total  on  the  debit  side  was  about  £7,800  higher, 
while  the  receipts  were  about  £4.500  better,  the  net  result 
being  that  they  carried  to  net  revenue,  account  over  £3,000 
Icns  than  a  year  ago.  They  bad  suffered,  as  they  would 
readily  understand,  from  the  operation  of  the  Summer-Time 
Act,  which  had  meant  that  practically  for  nearly  half  the 
year  they  had  been  deprived  of  an  hour's  demand  a  day  for 
artificial  light  as  compared  with  any  previous  year  of  their 
existence.  They  had,  therefore,  been  subjected  to  a  double 
disadvantage  :  higher  costs  for  fuel  on  the  one  hand,  and  an 
inroad  into  the  demand  of  the  public  for  current  on  the 
other.  These  disadvantages  bad  only  partially  been  recouped 
by  an  increase  m  price  which,  in  conjunction  with  all  other 
elei  tin  light  companies  in  the  kingdom,  they  bad  been  com- 
pelled to  make.  They  carried  out  during  the  year  a  very 
inn  .Mint  operation,  resulting  in  a  great  improvement  in 
their  financial  position,  by  the  purchase  and  cancelling  of 
£53,212  of  their  debenture  stock,  thus  reducing  the  deben- 
ture debt  from  £175,000  to  £121,788.  By  this  means  they 
had  got  rid  of  the  liability  to  provide  in  future  for  the  pre- 
mium of  10  per  cent,  on  the  debenture  stock  of  the  company 
when  this  stock  became  payable,  the  provision  for  which  for 
some  years  had  been  an  annual  charge  on  the  profits  of  the 
company.  With  the  discount  on  the  stock  so  purchased  and 
cancelled,  and  the  provision  of  £81G  placed  to  the  credit  of 
the  debenture  stock  premium  redemption  fund  in  the  present 
accounts,  they  had  now  provided  a  sufficient  sum  to  meet 
the  premium  on  the  balance  of  stock  still  outstanding,  so 
that  no  further  appropriation  to  this  fund  would  be  neces- 
sary. This  transaction  was  carried  out  partly  by  their  own 
surplus  funds,  and  partly  by  a  loan  of  £30,000  from  the 
bankers,  which  was  reduced  to  £29.000  at  the  close  of  the 
year.  The  amount  had  since  been  reduced  to  -t' 1 1.300,  and 
lie  expected  that  by  the  end  of  the  year  the  whole  loan  would 
he  wiped  off.  They  had  managed  to  maintain  a  good  service 
for  their  customers,  and,  with  a  considerably  diminished  staff, 
this  had  at  times  been  a  very  strenuous  work.  Sixty-three  of 
their  employes  were  on  active  service;  two  bad  lost  their 
lives,  and  two  had  been  wounded.  If  the  income-tax  re- 
mained at  the  same  rate  as  at  present,  the  amount  chargeable 
against  the  profits  of  1917  would  be  about  £1.500  less  than 
the  amount  debited  to  the  present  accounts.  This,  with  the 
elimination  of  the  item  of  the  debenture  stock  premium 
redemption  fund,  suggested  that  next  year's  accounts  would 
be  better  off  to  the  extent  of  £2,300;  but,  on  the  other  hand. 
there  was  the  serious  contingency,  and,  in  fact,  certainty, 
that  the  continued  rise  in  the  cost  of  fuel,  both  of  coal  and 
oil.  must  inevitably  result  in  a  largely  increased  cost  under 
that  head.  In  addition,  the  cost  of  labour  and  materials 
continued   bo  rise. 

Tn  spite  of   the  heavy  increase   in  cost 
West  India  of  all  materials,  the  results  tor  1916  were 

Electric  Co.,  Ltd.  the  best  in  the  company's  history.  The 
railway  receipts  show  a  marked  recovery, 
although  $11.21',?  below  1914.  Lighting  and  power  receipts 
show  a  decrease  of  $2,780,  due  to  a  reduction  in  rate  made 
to  moving  picture  shows,  restricted  lighting  Order,  and  the 
consequent    absence    of    Christinas   decorations,    &c.        Miscel- 

Li, is   ipts  increased  by  $3,399.    Total  receipts  from   all 

sources  were  $28(5,322.  an  increase  of  $12,(103  over  1915.  The 
operating  expenses  increased  by  $091.  As  the  result  61  careful 
economy  the  operating  expenses  were  50.31  per  cent.,  as 
against  52.26  per  cent,  in  1915.  The  company  bason  hand 
the  entire  cargo  of  coal  which  was  purchased  while  the  price 
was  normal.  The  hydraulic  pipe  line  suffered  very  consider- 
able damage  from  heavy  floods.  The  coal  heap  at  ti, 
station  took  fire  through  spontaneous  combustion,  destroying 
several  hundred  tons  of  coal.  During  the  president  s  visit  of 
inspection  three  lines  of  No.  6  copper  wire  which  were  not 
in  use  were  removed  from  the  transmission  line,  and,  taking 
advantage  of  the  high  price  of  copper,  this  wire  was  shipped 
to  England     where  it   met  with   a  satisfactory^   market,     the 
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net  income  was  $92,370  (11.54  per  cent,  on  the.  capital  stock). 
Four  quarterly  dividends  amounted  to  $4(),0U0.  The  balance 
at  credit  of  surplus  account  is  $478,143.  The  annual  meeting 
was  held  in   Montreal,  on   March  1-lth. 

An  extraordinary  genera]   meeting  was 

Edison  Swan        held  cm  April  4th,   Mr.  0.  .1.  Ford   pre- 

Electric  Co.,  Ltd.     siding,  to  confirm  the  resolutions  already 

adopted  dealing   with   the  alterations  in 

the   Articles.      He  stated    that  the    New  Issues   Committee   of 

the  Treasury  had  since  the  last  meeting  given  its  sam  i to 

the  issue  of  the  100,000  preference  shares  mentioned  in  the 
scheme  of  arrangement.  The  meeting  then  confirmed  the 
resolutions,  alter  which  the  chairman  said  that  it  only  re- 
mained lor  them  to  obtain  the  sanction  of  the  Court  to  the 
scheme.  At  the  annual  meeting  in  November,  he  referred  to 
the  outlines  of  a  scheme  for  the  provision  of  further  capital; 
at  that  time  he  had  anticipated  this  by  making  application, 
on  October  10th,  to  the  New  Issues  Committee  of  the  Trea- 
sury  for  permission  to  issue  £100,000  of  preference  shares. 
After  somewhat  lengthy  correspondence  with  the  Trea  ury, 
spread  over  a  period  of  nearly  live  months,  and  with  the  very 
fullest  facts  dealing  with  the  situation  placed  before  it,  the 
consent  of  such  issue  was  refused,  in  spite  of  it  having  been 
explained  that  the  necessity  for  the  new  capital  was  brought 
about  in  consequence  of  the  general  expansion  of  the  com- 
pany's operations,  practically  the  whole  of  which  were  of 
national  importance.  It  was  also  pointed  out  that  if  this 
money  was  not  forthcoming  the  company,  although  absolutely 
solvent,  would  have-  to  cease  its  operations,  realise  its  assets, 
ami  pass  into  liquidation.  B  was  obviously  the  duty  of  every 
British  manufacturer,  to  use  his  utmost  endeavours  at  this 
grave  national  crisis  to  expand,  in  every  direction,  the  trade 
of  the  country,  particularly  in  those  directions  where  our 
enemies  had,  previous  to  the  war,  obtained  such  a  hold.  He 
thought  he  was  right  in  saying  that  in  the  electrical  industry 
the  Germans  were  the  most  serious  opponents  to  be  met  with. 
To  all  these  exhortations  the  Treasury  Committee  turned  a 
deaf  ear,  it  apparently  being  of  no  interest  whatever  to  it 
that  one  of  the  oldest  electrical  concerns  would  pass  away 
for  want  of  a  paltry  £100,000.  He  could  understand  that, 
in  view  of  the  issue,  or  pending  issue,  of  the  recent  War 
Loan,  it  was  necessary  for  the  Treasury  to  suspend,  and 
possibly  refuse  to  sanction,  any  new  capital  issues,  and  he 
therefore  again  made  a  renewed  application  after  the  War 
Loan  lists  were  closed,  but  still  without  success.  As  a  last 
resource,  he  intimated  to  the  Treasury  that  unless  their  con- 
sent was  granted  it  would  be  necessary  for  the  directors  to 
give  notice  to  various  Government  Departments  that  impor- 
tant contracts  on  hand  for  such  departments  could  not  be 
carried  out.  This  had  the  desired  effect,  and  the  matter  was 
reconsidered  by  them,  and  recently  the  necessary  permission 
had  been  granted.  What  had  happened  was  eminently  un- 
satisfactory from  a  national  point  of  view,  and  if  that  policy 
was  generally  pursued  it  must  inevitably  prejudicially  affect 
tin'  whole  future  position  and  trade  of  the  country.  It  went 
to  show  that  the  department  in  question  was  not  concerned 
in  supporting  national  trading  interests,  which,  alter  all. 
were  the  lib'  of  the  nation,  and  it  appeared  that  it  was  only 
when  it  was  put  to  them  that  Government  needs  could  not 
lie.   fulfilled,    consideration    was  given    to  such    a    request. 


Wycombe  (Borough) '  Electric  Light  &  Power  Co.,  Ltd. — 

During  1910  the  connections  increased  by  224  kw.  to  '2,010 
kw.  Greatly  increased  cost  of  coal  and  oil,  restricted  lighting, 
and  Daylight  Saving,  largely  reduced  the  profits  notwith- 
standing the  larger  demands  of  power  users  and  advances  in 
charges.  The  profit  was  65,748  (against  £6,881  in  191.".),  plus 
£802  brought  forward.  After  paying  interest  on  debentures 
and  outstanding  accounts,  £:"U0G,  a  dividend  of  2  per  cent. 
is  to  be  paid,  absorbing  £800;  £2,000  is  put  to  reserve  for 
renewals  account,  leaving  £584  ti>  carry  forward.  A  dispute 
has  arisen  with  the  Wycombe  Corporation  in  regard  to  the 
contract  for  street  lighting,  which  is  now  the  subject  of 
litigation.  Units  generated  1,952,910,  units  sold  1,596,156, 
average  price  obtained  1.84d. 

Argentine  Tramways  &  Power  Co. — For  tin  year  to  Sep- 
tember 30th  last,  the  gross  receipts  of  the  tramways  were 
$m/n370,092,  an  increase  ,,f  $m/n44,041.  In  the  light  and 
power    department    the     grOSS     receipts    were    $m/nl06,654.23. 

After  making  provision  for  doubtful  debts  and  other  charges 
in    Santa     I'V,     the    net    operating     revenue     was    £12,255,     in 

creased    by    interest  from   investments  and   other  income  to 

£15,358.  After  charging  interest  anil  sinking  fund  on  the 
debenture    stock   and    London    expenses    there    remain-     6356 

The  directors  regret  that  it  is  not  yet   possible  hi  reco ml 

any  payment  on  account  of  the  cumulative  dividend  on  the. 
6  per  cent,  preference  shares. — Financial  Times. 

Pritchett  and  Gold  &  Electrical  Power  Storage  Co.,  Ltd. 
— The  directors  recommend  the  following  dividends  (subject 
to  income-tax)  on  the  undermentioned  shares,  I'm-  1916:  <  >n 
the  ordinary  "A  "  shares  at  the  rate  of  l">  per  cent.;  on  the 
ordinary   "  B  "  shares  at  the  rate  of  10  per  cent. 

Victoria  Falls  &  Transvaal  Power  Co. —  The  net  earnings, 
including  those  of  the  Band  Mines  Power  Supply  Oo.,  for  the 
quarter  ended   December  Mist.  1916,  amounted  to  £215,179. 

Kalgoorlie  Electric  Power  &  Lighting  Corpn.,  Ltd. — 
Dividend  on  the  preference  shares  at  the  rale  el'  1  i.  ■  cent 
per  annum  for  the  six  months  ended  March  31st,   1917. 


Newmarket  Electric  Light  Co.,  Ltd.— Durim  1916,  189 
lamp.  (33  watt  cquiv.)  were  connected,  making  31,925.  '1  he 
profit,  including  £219  brought  forward,  was  61,843.  After 
providing  fur  debenture  tntenwl  6710,  the  balance  is  £1,133. 
6650  i  ■  in  be  io  1 1  ted  to  reset  .  e  fot  n  tiewal  ,  and  £483  is 
..hi  nil  forward. 

Hart  Accumulator  Co.,  Ltd.— The  profit  for  1916  is 
£19,555,  plus  £16,949  brought  forward  Alter  paying  the 
preference  dividend  (£423),  ami  Hi  per  cent.,  less  income'tax, 
on  the  ordinary  shares,  i'27;;7i  is  t,,  be  carried  forward. 

IndoEuropean  Telegraph  Co.,  Ltd. — Final  dividend  for 
1916  of    £1  '2s.  ImI.   per  share,  making    7  pel    ii  ill      Foi    i. 

free  of  income-tax,  and  also  £1  jos.  per  share,  free  of  me - 

tax,  out  of  interesi  received. 

Stock   Exchange   Notice.— Application   has  been   m 
the  Committee   u,  allowing   the   following   lii  be  quoted  in  the 
Official  List:— 

Aluminium  Corporation,  Ltd.— £206,323  ordinarj  stock, 
£179,512  preference  stock,  £121,897  6  per  cent,  debentures 
(registered),  and  £100,000  0  per  cent,  debentures  (bearer). 

Sao  Paulo  Tramway,  Light  &  Power  Co.,  Ltd.— Divi- 
dend of  -2'  per  cent,  mi  eiiimniiii  stock. 

Rio  de  Janeiro  Tramway,  Light  &  Power  Co.,  Ltd. — 
Dividend,   1.1    per  cent. 

Bombay  Electric  Supply  &  Tramways  Co.,  Ltd. — Divi- 
dend on    the   ordinary  shares  at    the  rate    of    In   per  cent,   for 

1916. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Stock  Exchange  markets  are  good  in  tone.  Beturned  from 
then-  Easter  holidays,  members  found  a  fair  accumulation  of 
orders  awaiting  them,  with  buyers  predominant.  The  effect 
of  the  splendid  news  from  France,  and  the  United  States' 
action,  with  the  consequent  fall  in  the  Bank  Bate  to  5  per 
cent,  last  Thursday,  put  markets  in  very  firm  fettle.  Notice- 
able strength  in  Consols  and  gilt-edged  securities  has  helped 
other  investment  stocks.  People  are  once  more  looking  for- 
ward to  the  end  of  the  war,  and  are  on  the  hunt  for  stocks 
and  shares  likely  to  benefit  by  the  coming  of  peace.  The 
supply  available    seems  to    become   daily  mure  restricted. 

Home  Railway  Stocks  are  very  much  to  the  fore.  liebeii 
fine  issues  stand  in  many  cases  on  a  higher  level  of  prices 
than  the  War  Loan.  Preference,  guaranteed,  and  rent-charge 
advance  literally  every  day.  The  reason  for  this  is  that  in- 
vestors think  such  stocks  show  a  great  deal  wider  scope  for 
improvement  than  the  War  Loan  does.  And  maybe  they  will 
turn  out  to  be   right. 

This  movement  finds  reflection  in  the  ordinary  stock).  All 
the  heavy  brigade  is  substantially  better.  Lower-priced 
varieties,  like  Districts  and  Metropolitans,  are  being  picked 
up  by  people  ready  to  take  long-shots.  A  small,  but  none 
the  less  welcome,  recovery  has  begun  in  Underground  Electric 
income  bonds.  Bailwaymen's  requests  for  more  pay  arc  treated 
as  temporary  incidents,  Possibly  there  is  not  too  much  backing 
hi  the  present  rise  in  this  market,  but  the  buying  orders 
come  mainly  from  the  North  and  Midlands.  The  inference 
is  that  they  are  investment  of  war  profits,  and  that  the  stocks 
are  not  likely  to  be  sold  for  some  time  to  come.  There  ia 
little,  speculative  Imying  going  on. 

Electric  Lighting  shares  are  good,  though  there  is  not  much 
change     in     pine-.       Manifestlj     the    dividend    declarations 
created  a  favourable  impression,  and  with  the  shares  looking 
low  in  their  ex-dividend   quotations,  fresh  inquiries  ha 
in;  already  the  deductions  have  been  largely  regained, 

Especial  strength  marks  cable  and  cable-manufacturing 
shares.  All  the  groups  are  good — Eastern,  American,  ami 
Trust.  More  than  half  the  prices  we  give  are  better  on  the 
week,  and  the  firmness  dues  out  end  here.  Several  of  the 
others  are  certainly  entitled  to  he  put  up.  The  adhesion  of 
the    United    States  has    dune   miieb   to    assist    this    department, 

ami  M.n is  enjoyed  another  little  spurt  on  the  assumption 

that  tin'  American  development  constitutes  a  decided  bull 
point  for  the  company's  business.  While  American  Mads 
have  given  way  sharply,  American  Marconis,  usually  influ- 
enced  by   them,    have  taken  a   e,nitrai\    turn,    rising  to   17s.  3d. 

Manufacturing  companies'  shares  rose  with  the  rest.  Cal- 
enders   [mt    on    2s.   liil.,    Henleys   Mis..  Telegraph    Construe 

thins    !.i.       Industrials    are    firm    as    a     whole         Edison     Swan 

i  pel  i'ot.  debenture  gained  r.  mi  the  tardj  assent  of  the 
Treasury  to  the  company's  application  for  leave  to  raise  new 

mum  \    in   order   tucairx    mi!   orders  placed    with  the  company 

by  Government  departments,    Permission  was  most  absurdly 

withheld  until   the   verv    last    minute. 

Brazilian  Tractions  jumped  M'  points  to  50,  thanks  to  the 
increasing  favour  with  which  Brazil  i-  nov  regarded  1>\  the 
investor.  Argentines  are  steady,  showing  no 
changes.  Mexicans  hall  a  little.  There  is  still  lurking  doubt 
as  to  whether  the  Germans  maj  be  able  to  Btir  up  strife  in 
the  country.     Mexican   Light  first  bunds  dropped  5  points. 

Rubber     shares     have      reassinn.    '  and     business 

surges  into  the  market.  The  eve  of  Good  Friday,  usually  a 
very   slack   day.    found    brokers  and   jobbers    busily   occupied. 

Rubber  itself   re ins  steady,  in  the  vicinity  of  Ms.  1  hi    per 

lb.;  the  advent  of   Vineries    into  the  wai    area   is  read  as  likely 
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to  make  rubber  advance  in  price.  Considering  the  peace 
presages,  the  hardness  of  armament  and  ammunition  shares 
is  somewhat  surprising.  Prices  on  balance  improve.  The 
metal   groups  also  are   better  in   tendency. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Homr  Electricity  Companies. 

Dividend  Price 

, > .         April  10,    Rise  or  fall 

1915.    1916.  1917.        this  week. 

Brompton  Ordinary        ....      10  9  6|  —  i 

Charing  Cross  Ordinary  ..66  Si  — 

do.       do.         do.     41  Pre!..       41       4i  8ft  — 

Chelsea        4         3  3  — 

City  ol  London 8         8  Hi  —  j 

do.       do.    6  per  cent.  Prel, 
County  of  London 

do.         6  per  cent.  Prel 
Kensington  Ordinary     . . 

London  Electric 

do.        do.  6  per  cent.  Pref 

Metropolitan         8         8  2," 

do.  4)  per  cent.  Pref 

St.  James'  and  PaU  Mall  ..88  6i 

Booth  London 

South  Metropolitan  Pref.         ..        7  7  2i/- 

WeBtmineter  Ordinary  . . 

TlUIOBAFHB    AHD    TELEPHONES, 

Anglo- Am.  Tel.  Pref.     .. 

do.  Del . 

Chile  Telephone  .. 

Cuba  Sub.  Ord 

Eastern  Extension 
Eastern  Tel.  Ord. 
Globe  Tel.  and  T.  Ord.  .. 

do.  Pref. 

Great  Northern  Tel. 
Indo-European     ..        .. 

Marconi       

New  York  Tel.  4} 
Oriental  Telephone  Ord, 
United  R.  Plate  Tel. 
West  India  and  Pan, 
Western  Telegraph 


836 

IS 

99 

_ 

6  16 

8 

8 

7 

+  a 

6  14 

6 

6 

is! 

6    9 

8 

8 

•6  16 

8 

8 

140 

+i 

•6  14 

7 

7 

iii 

+  * 

•6  19 

6 

6 

9? 

+  i 

8    3 

99 

21 

87 

+  4 

6  1<) 

18 

13 

474 

+  1 

8  13 

10 

10 

+  A 

3    9 

44 

a 

111 

4    9 

10 

10 

2J 

4  14 

8 

8 

6| 

+  ia 

•6    0 

6d. 

6d. 

■4 

9  19 

8 

8 

— 

•6  16 

Home  Rails, 

Central  London,  Ord.  Assented 

Metropolitan        

do.         District 
Underground  Electric  Ordinary 

do.  do.     "  A  '•     . . 

do.  do.     Income 


601 


FORKIOH 

Trams 

4  c 

Div 

idend 

1914. 

1916. 

t.         6 

6 

6 

61 

H 

2J 

..        6$ 

H 

■2. 

6 

6 

t;u 

Adelaide  Sup.  6  per  cent.  Pref. 

Anglo-Arg.  Trams,  First  Pref, 
do.  2nd  Pref. 

do.  6  Deb. 

Brazil  Tractions  . .         . .        . .        4 

Bombay  Electric  Pref 6 

British  Columbia  Elec.  Rly.  Pfce.    6 
do.  do.  Preferred  — 

do.  do,  Deferred 

do.  do.  Deb. 

Mexico  Trams  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds     —      1 

Mexican  Light  Common         . .       Nil    Nil 

do.  Pref Nl    Nil 

do.  1st  Bonds        . .        Nil    Nil 


—      Nil 


Babcock  &  Wilcox 

British  Aluminium  Ord.          . .  5 

British  Insulated  Ord 16 

British  Westinghouse  Pref.    . .  71 

Callenders 16 

do.       6  Pref 6 

Castner-Kellner 90 

Edison  &  Swan,  £3  paid          . .  Nil 

do.       do.     fully  paid      . .  Nil 

do.       do.  4  per  cent.  Deb.  4 

Electric  Construction   ..        ..  6 

Gen.  Elec.  Pref 6 

do.        Ord 10 

Henley 90 

4J  Pref 41 


Manctactcrihq  Companies. 
9} 


28 '6 
193 

21 
19| 

4 

if 


+  11 
+  I 
+  1 


India  Rubber 
Telegraph  Con 


10 


Dividends  paid  free  of  Income-tax, 


6  18    0 

7  16    8 
6  19     6 


ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Locality. 


Month       Receipts  for 
ended  the 

(4  wks.)         month, 


BriBtol  (Trams)     . . 

Cork 

Dublin 

Hastings 

Lancashire  United 
Llandudno-Col.  Bay 
Anglo- Argentine  .. 
Auckland  ..  .. 
Calcutta 

Kalgoorlie,  W.A.  . . 
"  Madras 
Montevideo 


Doblln-Luoan  Rly.      Ma 


-.30  18,6*0    t- 1,737 

29  1,86a  I  >-    laa 

30  33,519 
26  3,629 
28  7,364 
30  749 
25  109,619 

9  21,63 

94  i  18,140 

ec.  |    9,891 

r.  '6  9,277  |+    1S7 

rch  81,979    +      33 

f.  29  488     4-      67 


4-  740 
t-  910 
1-1,236 

-4,462 

►  824 
I-    607 


67,762    + 
6,669 
76,139  I  f   1,030 


10,534 
2,,  954 
3,160 


81,432 
12,540 

157,391 


1,951 
+   1,906 

—  92 

—  1,531 
4-  P,17l 
+   1,213 

4-   "881 


Route 

miles 
open. 


26  f9 
90.5 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  use  of  the  fig-urea  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  April  11th. 


CHEMICALS,   4c. 


Acid,  Oxalic per  lb. 

Ammoniac  Sal        per  ton 

Ammonia.  Muriate  (large  crystal)  ,, 

Bisulphide  of  Carbon      . .        . .  ,, 

Borax ,, 

Copper  Sulphate ,, 

Potash,  Chlorate per  lb. 

,,       Perchlorate         . .        . .         ,, 

Shellac  per  cwt. 

Sulphate  of  Magnesia      . .         . .  per  ton 
i  Sulphur,  Sublimed  Flowers      . .  ,, 

:        ,,  Lump H 

:  Soda,  Chlorate        per  lb. 

t      ,,      Crystals         per  ton 

:  Sodium  Bichromate,  casks       ..  per  lb. 


METALS.   &.C 

c  Brass  (rolled  metal  2"  to  12-  basis)  per  lb. 

c      ,,      Tubes  (solid  drawn)          ..  ,, 

c      ,,      Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)      . .  „ 

g      ,,        Bars  (best  selected)       ..  per  ton 

g      ,,        Sheet           „ 

g       „        Rod , 

d      „        (Electrolytic)  Bars         ..  „ 

d      ,,                 ,,              Sheets      ..  „ 

d      i,                „             Wire  Rods  „ 

d      n                 „              H.C.  Wire  per  lb. 

f  Ebonite  Rod „ 

f        „        Sheet          „ 

n  German  Silver  Wire         ..         ..  ,, 

h  Gutta-percha,  fine „ 

A  India-rubber,  Para  fine   . .         . .  „ 

i  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

/     ,,    Wire,  galv.  No.  8,  P.O.  qual.  „ 

g  Lead.  English  Pig ,, 

g  Mercury         per  bot. 

e  Mica  (in  original  cases)  small  . .  per  lb. 

e      ,,                 ,,             ,,      medium  ,, 

e      ,,                 ,,             ,,      large  ..  ,, 

d  Silicium  Bronze  Wire     . .         . .  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 

g  Tin,  Block  (English)        , 

n    „     Wire,  Nos.  1  to  16    . .        . .  per  lb. 


1/6 
£75 
£64 

£33 
£33 
£61   10 
2/6 
V- 

195/- 
£16 
£32 
tSt 
1/- 

130/- 


1/9  to  1/91 
£174 
£174 
£174 
£151 
£176 
£159 

1/7 

3/- 

3/6 

3/3 
6/10 

3/3 
Nom. 


Norn. 

6d.  to  8/- 

8/6  to  6/- 

7/5  to  14/-  a  up. 

1/10 


Quotations  supplied  by— 


a  G.  Boor  A  Co. 
c  Thos.  Bolton  A  Sons,  Ltd, 
d  Frederick  Smith  4  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

£  Boiling  &  Lowe. 

/  Richard  Johnson  A  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  4  Co. 


A  Gas  Engineer's  Views  on  Electricity. — In  the  course 

of  his  presidential  address  at  the  annual  meeting  of  the  Scottish 
Gas  Managers'  Association,  in  Glasgow.  Mr.  Chas.  Fairweather 
(.Kilmarnock),  dealt  with  a  variety  of  topics,  including  the  develop- 
ment in  electricity  supply.  This,  he  said,  had  brought  the  gas 
industry  from  what  was  practically  a  monopoly  down  to  the  level 
of  a  competitor,  and  who  would  say  that  the  change  was  not  for 
the  good  of  the  industry .'  A  monopoly  at  all  times  tended  to 
conservatism,  and  that  might  gradually  merge  into  a  state  of 
repose  inducing  a  peace  which  did  not  willingly  seek  for  struggle. 
Immediately  the  development  of  electricity  supply  became  an 
accomplished  fact,  readjustment  of  gas  supply  methods  was  the 
result,  and  to-day  in  all  large  cities  and  industrial  communities  the 
two  industries  progressed  side  by  side.  There  was  no  question 
that  each  had  its  sphere,  and  that  each  had  its  limitations,  and 
this  was  amply  proved  by  the  fact  that  within  the  same  community 
both  businesses  might  be  simultaneously  developed  and  increased. 
In  thickly  populated  industrial  districts  central  stations  for  elec- 
tricity supply  would  be  laid  down,  and  curreut  distribute  to  the 
surrounding  areas  at  the  lowest  possible  cost  for  all  purposes,  and 
if  gas  supply  was  to  maintain  its  place,  this  was  the  form  of  com- 
petition which  it  would  be  called  upon  to  face.  A  factor  which 
handicapped,  to  a  certain  extent,  the  gas  business,  was  that  small 
works  already  existed,  and  were  scattered  about,  each  undertaking 
a  small  radius  of  supply,  whereas,  electricity  being  a  younger 
industry,  stations  had  yet  to  be  put  down,  and  the  position  of 
these  stations  could  be  so  chosen  that  a  large  district  could  be 
taken  in.  At  present  it  was  the  case  that,  in  large  districts  with  a 
number  of  small  gas  undertakings,  these  were  being  absorbed,  and 
this  had  been  largely  brought  about  by  high-pressure  distribution 
of  gas,  making  it  possible  to  stretch  out  long  lines  of  mains  and 
supply  from  a  central  works. 

Disabled  Fighting  Men. — The  Manchester  City  Council 

has  decided  that  facilities  shall  be  afforded  to  discharged  disabled 
soldiers  and  sailors,  who  are  attending  the  Manchester  Technical 
School  for  Electrical  Instruction,  to  receive  practical  training  in  the 
working  of  distributing  sub-stations  at  the  Polygon  sub-station  by 
the  staff  of  the  electricity  department, 
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MUNICIPAL     ELECTRICAL     PUBLICITY. 


By  E.  P.  HOLLIS,  A.M.I.E.E.,  A.Am.I.E.E.,  M.MiningE.E. 


The  real  object  of  a  municipal  electricity  supply  is  not  the 
mere  supply  of  electrical  energy,  it  lies  much  deeper  than 
that.  The  policy  of  municipal  electrical  supply  is  based 
upon  adding  to  the  convenience  of  the  community  and  the 
prosperity  of  the  industries  within  the  municipal  boundaries 
through  a  cheap  and  widely  available  supply  of  electrical 
energy. 

Recently  it  has  been  announced  that  one  of  our  large 
cities  has  decided  to  organise  a  municipal  publicity  depart- 
ment in  connection  with  its  electrical  undertaking,  and  the 
writer  in  commending  this  example  proposes  to  outline  his 
views  upon  the  work  lying  before  such  a  department. 

Prior  to  the  war  municipalities  had  kept  themselves  clear 
of  any  extensive  measures  of  publicity.  If  anyone  wanted 
electricity  he  could  have  it  if  he  cared  to  approach  the 
department  and  was  near  the  mains.  If  he  were  not  in 
close  proximity  to  the  distributing  system,  he  had  a  struggle 
to  get  a  mains  extension.  But  the  municipalities  which 
realised  that  an  intensive  application  of  electricity  within 
the  homes  and  industries  inside  their  boundaries  was  essen- 
tial to  the  prosperity  of  the  community,  were  few  and  far 
between,  and  fewer  still  were  those  which  realised  that  the 
only  way  to  attain  the  maximum  prosperity  which  accrues 
from  electrification  was  to  create  the  consciousness  of  a  need 
for  electricity,  which  consciousness  could  not  arise  spon- 
taneously, but  could  only  originate  from  a  carefully  planted 
seed. 

Pre-war  electrical  publicity  was  amateurish,  half-hearted, 
and  far  from  meeting  the  needs  of  the  community.  It  was 
not  directed  by  experts  sufficiently  technical  either  in  pub- 
licity or  engineering,  which  deficiencies  militated  strongly 
against  the  success  of  any  publicity  efforts,  however  well 
intended. 

The  care  of  the  health,  the  improvement  in  the  environ- 
ment, and  the  general  amelioration  of  the  conditions  of  its 
rate-paying  workers  will,  in  the  future,  surely  be  a  charge 
upon  the  municipality's  endeavours,  and  it  is  a  matter  of 
certainty  that,  in  the  post-war  social  reorganisation,  measures 
will  be  taken  for  the  amelioration  of  the  conditions  of  the 
workers.  Amongst  those  measures  electrification  will  loom 
large,  but  it  will  only  loom  sufficiently  large  if  those  on 
whom  the  decision  rests  to  •  introduce  electrification  are 
themselves  completely  informed  of  what  can  be  done  by 
electricity. 

( )f  what  avail  is  it  for  a  municipality  to  spend  huge  sums 
of  money  on  parks  for  giving  fresh  air  to  its  workers  when 
it  allows  thousands  of  laundry  operatives  within  its  area  to 
be  slowly  poisoned,  and  to  have  their  health  undermined  by 
gas-heated  irons  ?  Such  unfortunate  conditions  could  be 
removed  by  a  strong  endeavour  on  the  part  of  the  munici- 
pality in*  the  direction  of  a  conversion  to  the  electric  iron — 
not  through  compulsion,  be  it  noted,  or  anything  smacking 
.of  compulsion— but  by  sheer  weight  of  conviction  brought 
about  through  adequate  education  of  the  laundry  pro- 
prietors, backed,  if  necessary,  by  conducted  visits  to  similar, 
but  electrically-operated,  establishments  in  other  parts  of 
the  country. 

Why  should  a  municipality  see  its  industries  wane,  or  be 
out-distanced  by  competitors,  either  abroad  or  at  home, 
because  the  management  of  that  industry  are  ignorant  of 
improved  methods  of  manufacture,  possibly  by  the  utilisa- 
tion of  electricity  ?  A  municipality  must  fight  for  itself, 
and  the  success  of  its  industries  is  equally  important  to  the 
municipality  as  to  the  shareholders  of  those  industries 
themselves. 

One  of  the  most  urgent  problems  to  be  tackled  is  one 
originating  from  the  war.  The  war  has  revitalised  British 
industry.  It  has  compelled  the  introduction  of  new  methods 
and  new  machinery,  and,  in  addition,  has  brought  about  the 
laying-down  of  large  factories  devoted  solely  to  the  manu- 
facture of  war  material.  With  the  end  of  the  war,  the  process 
of  converting  these  plants  to  other  purposes  will  have  to  be 
undertaken.  They  cannot  be  allowed  to  stand  idle,  and 
they  will  ultimately  be  converted  to  new  manufacturing 
processes  in  which  electricity  ought  to  figure  prominently. 


It  can  only  figure  as  prominently  as  it  ought  if  the 
municipality  is  in  a  position  to  show  where  electrical 
plant  (not  merely  plain  motor  drive)  can  be  successfully 
employed,  be  that  plant  fans,  welders,  heaters,  refrigerators, 
ozonisers,  or  any  of  the  host  of  electrical  devices  ami  pro- 
cesses applicable  to  industry.  It  is  within  the  knowledge 
of  every  intelligent  person  that  electricity  has  wrought 
improvements  in  cheapening  production,  in  making  certain 
processes  possible  which,  without  electricity,  would  be 
impossible,  and  in  the  amelioration  of  the  conditions  of  the 
workers.  That  knowledge,  however,  is  scantily  spread,  and 
there  is  a  woeful  ignorance  in  the  factory,  shop,  and  home 
of  what  electricity  can  do.  How  is  that  ignorance  to  be 
dispelled  ?     There  is  only  one  way — publicity. 

By  publicity  I  do  not  mean  that  system  of  circularising 
bills,  catalogues,  and  newspaper  advertisements  which 
usually  constitutes  the  be-all  and  end-all  of  the  publicity 
methods  of  many  electrical  undertakings.  I  mean  the 
organisation  by  each  great  municipality  of  a  Publicity 
Department  in  the  charge  of  trained  engineers,  equipped 
technically  from  the  publicity  and  the  engineering  points 
of  view,  for  the  purpose  of  tackling  every  home,  shop,  and 
industry  in  the  area,  and  of  assuring  that  the  industries 
and  homes  are  equipped  with  every  form  of  electrical  plant 
which  can  profitably  be  utilised,  that  they  have  the  best 
electrical  apparatus  available,  that  the  apparatus  is 
economically  used,  and  that  the  electrical  manufacturers 
are  encouraged  to  produce  apparatus  satisfactorily  for  the 
industries. 

Naturally,  the  most  important  duty  of  the  Municipal 
Electrical  Publicity  Department  would  be  to  furnish 
evidence  to  its  consumers,  potential  and  existing,  of  the 
economy  and  practicability  of  plant  they  might  lie 
advocating. 

To  this  end  it  would  be  necessary  to  enlist  the  sympathies 
of  other  municipal  electrical  undertakings  whose  con- 
sumers might  have  had  experience  in  the  working  of  similar 
plant,  and  in  those  cases  resort  would  frequently  be  made  bo 
the  practice  of  conducted  visits  to  factories  in  other  areas 
(if  evidence  were  not  available  at  home)  for  the  purpose  of 
convincing  the  potential  consumer. 

The  department  would  necessarily  be  directed  by  an 
engineer,  thoroughly  technically  trained  and  reinforced  by 
experience  in  heavy  power  work,  as  well  as  of  the  domestic 
consumer,  and  with  experience  in  the  electrification  of 
various  industries.  It  would  be  folly  to  go  to,  say.  a 
cement  works  to  advocate  electrification  if  the  publicity 
engineer  were  not  conversant  with  the  requirements  of  the 
works,  whether,  for  instance,  the  circumstances  demanded, 
say,  some  form  of  totally-enclosed  motors,  whether  the 
starting  torque  of  the  various  operations  demanded  squirrel- 
cage  or  slip-ring  motors,  and  other  similar  information. 
Not  only  that,  but  the  department  must  be  in  a  position, 
not  only  technically,  but  from  the  point  of  view  of  standing 
amongst  other  Corporation  departments,  to  prevent  the 
installation  of  a  plant  on  lines  which  would  not  lie  successful. 
A  publicity  man  knows  that  a  failure  of  this  description  is 
difficult  to  counterbalance. 

As  a  further  example,  the  Publicity  Department  would 
see  that  the  engineer  who  went  down  to  talk  rolling-mill 
electrification  was  equipped  with  evidence  and  information 
which  would  permit  him  to  talk  on  an  equality  with  the  null 
manager,  so  that  he  would  not  be  floored  by  questions 
emanating  from  a  manager  of  conservative  opinions  ami 
inclined,  through  his  up-bringing,  to  the  steam  drive. 

Naturally,  a  very  important  part  of  the  publicity  depart- 
ment's activities  would  be  the  collection  of  evidence  ami 
information  regarding  costs  and  forms  of  drive,  and  so  forth, 
in  connection  with  various  industries  in  the  area,  SO  that 
not  only  would  they  lie  able  to  convince  their  own  manu- 
facturers, but  they  would  be  able,  if  their  co-operation  well 
invited,  to  convince  manufacturers  on  the  mains  or  othei 
municipalities,  which  assistance  would  be  reciprocated. 

The  preparation  of  literature  in  connection  with  the 
various  campaigns  would  occupy  a  portion  of  the  department  s 
activities,  but  the  department  would  tun  make  literature, 
as  many  are  inclined  to  do,  the  main  battering  ram,  but 
would  supplement  it  by  other  methods  of  publicity,  includ- 
ing demonstration,  for  instance,  in  one  form  or  another. 
Electrical  publicity  literature  has  in  the  past  been  of  little 
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use.  It  rarely  offered  conclusive  evidence  of  the  facts  it 
sought  to  prove,  and  was  not  written  specially  for  the  class 
of  customer  to  whom  it  was  addressed. 

Amongst  the  department's  duties  would  figure  prominently 
the  collection  of  early  information  regarding  new  electrical 
plant,  and  its  endeavours  would  be  directed  towards  securing 
the  trial  of  any  promising  plant  on  its  own  mains.  The  repu- 
tation of  a  department  would  largely  depend  upon  the  fulfil- 
ment of  its  statements,  and  its  engineers  would  have  to  be 
competent  to  see  that  nothing  but  Satisfactory  plant  was 
advocated.  The  department  would  organise  the  teaching 
of  the  use  of  electrical  plant  in  schools,  when  the  mind  of 
the  students  would  be  more  receptive  to  this  essential 
education,  and  the  scholars  would  prove  excellent  canvassers 
amongst  their  parents. 

Such  a  department  would,  without  a  doubt,  largely 
increase  the  sale  of  electrical  plant  in  its  area,  and  it  would 
be  a  power  for  good  amongst  manufacturers  from  this  point 
of  view.  British  electrical  apparatus  has  been  dear  in  the 
past,  owing  to  the  comparatively  small  orders  which  have 
been  placed  at  one  time  with  the  manufacturer,  but  by 
increasing  the  demands  in  one's  own  area  and  by  co-opera- 
tion in  the  matter  of  ordering  with  other  municipalities, 
no  doubt  collective  orders  could  be  placed  with  the  manu- 
facturer with  the  object  of  bringing  down  prices.  Be  it 
noted  that  the  encouragement  of  the  home  electrical 
industry  is  a  matter  of  national  importance.  In  the  past, 
many  municipalities  have  looked  upon  the  purchase  of 
electrical  plant  as  a  simple  business  proposition.  They  have 
bought  the  cheapest,  came  it  from  Germany,  America,  or 
Switzerland,  and  Britain  has  paid  dearly  for  the  dis- 
couragement thus  given  to  home  electrical  industry.  A 
large  home  demand  is  the  foundation  stone  of  the  British 
electrical  industry,  and  can  only  be  created  by  efficient  and 
widespread  electrical  publicity. 

The  attraction  of  new  industries  to  its  area  by  the  offer 
of  facilities  is  an  important  item  of  the  Publicity  Depart- 
ment's scheme,  and  this  work  demands  the  service  of  expert 
engineers.  Some  municipalities  advertise  their  sites  avail- 
able, but  as  many  of  the  new  industries  will  involve  the  con- 
tinuous use  of  electricity  in  quantity  (or  may  if  they  are 
sufficiently  well  informed  on  the  abilities  of  electricity)  for 
smelting  and  similar  purposes  ;  the  task  of  procuring 
tempting  electrical  terms  from  the  electric  supply  under- 
taking, and  offering  them  to  the  industries  concerned,  is 
work  for  the  Publicity  Department.  The  Publicity 
Department  would  find  internal  as  well  as  external  necessity 
for  its  propaganda.  The  municipal  electricity  department 
requires  to  be  kept  up  to  the  scratch  in  the  matter  of  adopt- 
ing new  developments  just  as  much  as  the  outside  consumer. 
The  domestic  side  of  electrical  publicity  has  in  the  past 
been  largely  misdirected,  and  new  methods  must  be  adopted 
by  a  department  conversant  with  modern  publicity  methods. 
Every  consumer  must  be  systematically  tackled  in  the 
right  way — not  by  sending  out  leaflets  with  the  quarterly 
bills,  or  by  a  very  occasional  visit  from  a  canvasser  ;  but. 
for  instance,  by  regular  visits  from  a  well-bred  and  specially 
trained  lady  canvasser  sufficiently  tactful  not  to  push  where 
pushfulness  was  resented,  but  capable  of  educating  a  con- 
sumer's wife — taking  months  over  it  if  necessary — to  a 
knowledge  of  what  electricity  can  do  for  her. 

On  the  shop  side  publicity  has  been  dead.  Electric 
lighting  falls  into  the  municipality's  lap  like  ripe  fruit,  but 
the  use  of  small  motors  in  shops  for  refrigeration,  coffee 
roasters,  electrical  advertising  devices,  and  so  forth,  has  had 
scanty  attention.  "  It  is  not  worth  our  while,"  I  have 
heard  it  said  when  I  have  asked  municipal  electrical 
engineers  why  they  did  not  prosecute  a  campaign  for,  say, 
electrically  driving  bacon-cutting  machines.  It  is  true  that 
the  few  pence  a  week  which  would  accrue  in  revenue  would 
be  negligible,  even  if  every  provision  shop  in  the  city  were 
equipped  with  an  electrically-driven  machine,  but  a  pub- 
licity department  would  know  that  every  electrical  machine 
in  a  shop  was  a  standing  advertisement  of  electricity  beheld 
by  thousands  of  customers  weekly,  and  with  skilful  pub- 
licity would  bring  home  to  these  customers  more  than  any- 
thing else  the  advantages  of  electricity. 

One  of  the  earliest  things  to  be  tackled  by  the  publicity 
department  would  be  the  splendid  opportunity  (of  which  no 
one  seems  to  have  thought)  of  revenue  from   electrically 


lighted  signs  on  tramears,  and  they  would,  in  the  first 
place,  use  such  signs  for  advertising  their  own  ware — 
electricity. 

One  word  about  the  financial  arrangements.  Publicity 
pays  for  itself  over  and  over  again.  The  most  successful 
industrial  concerns  are  those  which  indulge  in  successful 
publicity,  but  not  only  the  municipality  but  also  the  electrical 
manufacturer  would  benefit  from, .the  department's  activity. 
In  fact,  manufacturers  would  benefit  doubly — from  the  sale 
of  the  electricity  consuming  apparatus  itself  and  from  the 
plant  orders  necessary  to  supply  the  demand.  Would  it 
then  be  too  much  to  ask  the  manufacturers  to  make  some 
contribution  to  the  cost  of  the  campaign  ?  Would  it  not 
be  unreasonable  for  the  manufacturer  to  refuse  ?  That 
matter  must  be  carefully  kept  in  mind  in  budgeting  for  the 
department. 

I  conclude  by  summarising  my  propositions  :  A  properly 
established  Publicity  Department,  reasonably  financed  and 
efficiently  staffed,  would  have  an  important  bearing  on  the 
industrial  efficiency  of  the  municipality,  which  efficiency 
would  show  itself  iu  the  amelioration  of  the  conditions  of 
the  industrial  and  domestic  workers,  in  the  attraction  of 
new  industries  to  the  city,  and  in  the  maintenance  of  the 
position  of  existing  industries  by  keeping  them  well 
acquainted  with  modern  electrical  developments,  and  in 
making  itself  instrumental  in  securing  the  adoption  of  the 
new  methods. 

Such  a  municipal  publicity  scheme  ought  to  be  supple- 
mented by  a  national  propaganda.  In  the  section  of 
Eclipse  or  Empire  on  electrical  engineering,  which  the 
writer  contributed,  was  advocated,  inter  alia  :  — 

"  The  inauguration  of  an  extensive  and  efficient  pro- 
paganda by  a  competent  electrical  authority  (Institution  of  - 
Electrical  Engineers,  or  British  Electrical  and  Allied 
Manufacturers'  Association),  amongst  householders,  manu- 
facturers, colliery  engineers,  steelworkers'  engineers,  and 
other  potential  users  of  electricity."' 

Such  a  propaganda  would  prove  a  most  useful  auxiliary 
to  the  municipal  endeavours. 

Our  nation  has  been  charged  with  industrial  backward- 
ness in  the  past.  The  State  equally  with  the  municipality 
has  never  considered  industry  ;  it  must  do  so  in  the  future, 
and  much  encouragement  might  come 'from  the  municipality, 
which  can  deal  with  its  industries  with  a  familiarity  and  a 
directness  which  must  be  absent  from  State  efforts.  That 
encouragement  must  come  from  an  understanding  and 
competent  source,  and  as  far  as  electricity  can  aid  industry, 
the  encouragement  would  come  best  from  a  Municipal 
Publicity  Department  organised  on  the  scheme  outlined. 

The  matter  is  not  one  for  post-war  considertion.  We 
have  been  too  late  in  many  things,  and  now  is  the  time  to 
frame  the  organisation  for  taking  up  its  work  on  the  tide  of 
opportunity. 


REGISTRATION     OF     BUSINESS     NAMES. 


The  war  has  given  rise  to  a  number  of  curious 
Acts  of  Parliament;  but  of  these,  there  is  none  more 
remarkable,  and  not  many  of  greater  importance, 
than  that  which  provides  for  the  registration  of 
firms,  which  came  into  full  force  on  March  22nd. 
In  view  of  the  fact  that  the  Act  is  not  very  easy  to 
understand,  a  legal  contributor  has,  at  our  request,  - 
supplied  the  following  exposition  of  its  terms:  — 

Speaking  broadly,  the  object  of  the  Act  is  to 
compel  persons  either  to  carry  on  business  under 
their  true  names,  or  else  to  register  in  such  a  way 
that  the  public  shall  be  enabled  to  ascertain  the 
names  of  the  persons  concerned. 

The  gist  of  the  Act  is  to  be  found  in  Sec.  1,  which 
provides  that  the  following  firms  and  persons  having 
a  place  of  business  in  the  United  Kingdom  shall  be 
registered,  e.g. :  — 

(a)  Every  firm  carrying  on  business  under  a 
business  name  which  does  not  consist  of  the  true 
surnames  of  all  partners  who  are  individuals,  and 
the  corporate  names  of  all  partners  who  are  cor- 
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porations,  without  any  addition  other  than  the  true 
Christian  names  of  individual  partners  or  initials  of 
such  Christian  names. 

(b)  Every  individual  carrying  on  business  under  a 
business  name  which  does  not  consist  of  his  true 
surname  without  any  addition  other  than  his  true 
Christian  names  or  the  initials  thereof. 

(c)  Every  individual  or  firm  who,  or  a  member 
of  which,  has  either  before  or  after  the  passing  of 
this  Act  (i.e.,  December  22nd,  1916)  changed  his 
name,  except  in  the  case  of  a  woman  in  conse- 
quence of  marriage. 

These  are  the  broad  rules.  It  will  be  noted  that 
they  do  not  touch  the  case  of  a  man  carrying  on 
business  under  his  own  name,  or  that  of  a  firm  or 
partnership  where  alf  the  names  are  fully  disclosed 
in  the  title  of  the  firm.  Regard  must  be  had  to 
Sec.  22  of  the  Act,  which  contains  certain  important 
definitions.  Thus  "firm  "  means  "an  unincorporate 
body  of  two  or  more  individuals,  or  one  or  more 
individuals,  and  one  or  more  corporations,  or  two 
or  more  corporations,  who  have'  entered  into  part- 
nership with  one  another  with  a  view  to  carrying  on 
business  at  a  profit,  but  shall  not  include  any  un- 
incorporated company  which  was  in  existence  on 
November  2nd,  1862"  (e.g.,  the  London  &  North- 
western Railway  Co.).  It  is  clear  from  this  that  a 
limited  company  is  not  included — unless  it  is  asso- 
ciated with  an  individual  or  another  company.  The 
term  "business"  includes  profession. 

To  the  rules  above  stated  there  are  certain  excep- 
tions provided  by  Sec.  1,  of  which  these  are  the 
more  important:  — 

(1)  Where  the  addition  merely  indicates  that  the 
business  is  carried  on  in  succession  to  a  former 
owner  of  the  business,  that  addition  shall  not  of 
itself  render  registration  necessary;  (2)  the  addi- 
tion of  an  "  s  "  where  two  or  more  partners  have 
the  same  surname  does  not  render  registration 
necessary  (e.g.,  Robinsons). 

The  time  for  registration  is  prescribed  by  Sec.  5. 
The  necessary  particulars  must  be  furnished  within 
14  days  of  the  commencement  of  the  business;  but 
if  the  business  was  carried  on  before  the  Act  (De- 
cember 22nd,  1916),  or  was  commenced  within  two 
months  of  that  date,  the  particulars  must  have  been 
furnished  after  February  22nd  and  before  March 
22nd.  Where,  however,  after  February  22nd  the 
conditions  affecting  the  firm  ceased  to  be  such  as  to 
require  registration,  then  the  firm  need  not  be  regis- 
tered. 

This  means  that  a  locus  pccnitcntiac  was  given 
by  the  Act  to  existing  firms.  They  were  enabled  by 
changing  the  name  on  their  billheads,  &c.  prior  to 
February  22nd  to   escape  registration. 

Sec.  3  describes  the  particulars  to  be  sent  when 
applying  for  registration.  They  consist  of  (a)  The 
business  name;  (b)  the  general  nature  of  the  busi- 
ness; (c)  the  principal  place  of  the  business;  (d)  (in 
the  case  of  a  firm)  the  Christian  names  and  sur- 
names, and  the  nationality,  usual  residence,  and 
other  business  occupation  (if  any)  of  each  partner, 
and,  if  the  nationality  is  not  the  nationality  of  origin, 
the  nationality  of  origin,  and  the  corporate  name 
and  registered  office  of  each  corporation  which  is 
a  member  of  the  firm;  (e)  (in  the  case  of  an  indivi- 
dual) similar  particulars  to  (</);  (/)  where  the  regis- 
tration to  be  effected  is  that  of  a  corporation,  its 
corporate  name  and  registered  or  principal  office ; 
(g)  if  the  business  was  commenced  after  December 
22nd,   1916,  the  date  of  commencement. 

If  a  business  has  two  or  more  names  they  must 
all  be  registered. 

Having  regard  to  this  Section,  it  will  be  seen 
that  the  register  is  likely  to  provide  a  large  amount 
of  information  to  parties  interested.  The  wily 
Teuton  who  is  carrying  on  business  under  an  Eng- 
lish name  will  stPnd  revealed  to  the  world.  The 
sleeping  partner  will  be  roused  from  his  slumbers: 


while  the  creditor  of  a  firm  with  a  large  "  shop 
window  "  and  small  assets  will  be  able  to  ascertain 
the  home  address  of  each  partner  to  the  better  en- 
forcement of  a  judgment  by  execution. 

The  particulars  given  must  (by  Sec.  4  of  the  Act) 
be  signed  by  the  individual  or  each  of  the  individual 
members  of  a  firm,  as  the  case  may  be.  In  the 
case  of  a  corporation,  they  may  be  signed  by  the 
secretary  or  a  director,  but  in  that  case  they  must 
be  supported  by  a  statutory  declaration. 

The  Act  does  not  prohibit  any  change  in  the 
name  of  a  firm;  but  where  any  change  is  made  in 
any  of  the  particulars  registered  in  respect  of  any 
firm  or  person,  such  particulars  must  be  registered 
within  14  days  after  such  change  (Sec.  6). 

Default  in' registering  may  involve  a  penalty  ot 
£5  per  diem  so  long  as  the  default  continues  (Sec. 
6)'.  but  the  possible  infliction  of  a  penalty  is  by  no 
means  the  only  unpleasant  consequence  which  may 
follow  upon  non-registration.  The  civil  rights  of 
the  individual  or  firm  may  be   seriously  affected. 

Thus  by  Sec.  6,  where  default  is  made  in  making 
a  statement  of  particulars  for  registration,  "  the 
rights  of  that  defaulter  under,  or  arising  out  of, 
any  contract  made  or  entered  into  by,  or  on  behalf 
of,  such  defaulter  in  relation  to  the  business  in  res- 
pect to  the  carrying  on  of  which  particulars  were 
required  to  be  furnished  at  any  time  while  he  is  in 
default,  shall  not  be  enforceable  by  action  or  other 
legal  proceeding,  either  in  the  business  name  or 
otherwise."  The  Court  may,  however,  in  a  proper 
case  (as  where,  for  instance,  non-registration  arose 
through  inadvertence),  grant  relief  against  this 
clause,  but  no  such  relief  can  be  granted  if  the  other 
party  proves  that,  had  the  Act  been  complied  with, 
he  would  not  have  entered  into  the  contract. 

To  give  an  illustration:  A  firm  of  Brown.  Jones 
and  Co.  sells  goods  to  Robinson.  Robinson,  sued 
for  the  price  of  the  goods,  alleges  that  the  plaintiff 
firm  was  not  registered  at  the  date  of  the  contract. 
If  the  plaintiffs  could  prove  that  they  failed  to  regis- 
ter by  accident,  the  Court  might  disallow  the  defen- 
dants' defence  on  terms  as  to  costs.  But  if  Robin- 
son could  prove  that  the  firm  of  Brown,  Jones  and 
Co.  really  consisted  of  J.  Schneider  and  A.  Hin- 
denburg,  naturalised  Germans,  and  that  he  would 
not,  in  any  case,  have  contracted  with  a  German 
firm,  the  defence  would  be  good. 

It  is  to  be  noted  that  non-registration  does  not 
protect  a  firm  from  actions  at  law;  but  if  such  an 
action  is  brought,  the  fact  that  the  defendants  are 
unregistered  will  not  prevent  their  setting  up  a 
counter-claim  or  set-off  as  an  answer  to  the  action. 

It  is  not  to  be  supposed  that  mere  registration 
will  be  a  sufficient  compliance  with  the  Act.  The 
legislature  requires  something  more.  By  Sec.  18. 
after  March  22nd  every  individual  and  firm  required 
to  be  registered  must  "  in  all  trade  catalogues,  cir- 
culars, showcards,  and  business  letters  on  or  in 
which  the  business  name  appears,  and  which  are 
issued  or  sent  by  the  individual  firm  to  any  person 
in  any  part  of  His  Majesty's  dominions,  have  men- 
tioned in  legible  characters  "  name,  Christian  name, 
former  Christian  names  and  surnames,  the  national- 
ity if  not  British,  and  the  former  nationality  if  the 
nationality  is  not  the  nationality  of  origin. 
An  up-to-date  billhead  will  have  to  be  as  follows  :  — 

Snooks  &  Co.,  Ironmongers. 
Benjamin     Moss     (British)       (late     Benjajnin     Mosenstein, 
German). 
Francis  Brown   (British)   (late  Fritz  Braun,  German). 
William  Taylor  (British)  (late  Wilhelm  Schneider,  German). 

This  edifying  superscription  will  not,  it  is  con- 
ceived, tend  to  increase  the  home  trade  of  Snooks 
and  Co. ! 

So  much  for  the  general  provisions  of  the  Act. 
It  will  be  seen  that,  like  many  sumptuary  laws,  it 
may  be  useless  in  many  cases,  and  hard  upon  indivi- 
duals in  others.     In  numberless  instances  the  com- 
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position  of  the  firm  is  of  no  concern  to  anyone  deal- 
ing with  it.  The  man  whose  name  is  on  the  sign- 
board lias  long  since  passed  away;  and  his  credit 
and  reputation  have  been  well  and  worthily  main- 
tained by  those  who  now  conduct  and  profit  by  the 
business.  The  mere  revelation  of  names  or  nation- 
alities in  such  cases  is  of  little  value  to  anyone. 
Again,  for  purely  private  or  family  reasons  with 
which  the  public  has  no  concern,  a  man  may  prose- 
cute his  calling  under  a  nom  de  plume.  But,  in  the 
main,  and  having  regard  to  its  principal  object,  the 
Act  will  be  productive  of  good.  The  man  who  is 
about  to  deaf  with  a  limited  company  can  go  to 
Somerset  House  and  acquire  a  deal  of  information 
as  to  its  probable  solvency;  similarly,  the  register 
of  firms  can  be  used  to  discover  whether  it  is  really 
in  the  hands  of  respectable  and  responsible  men. 

Not  the  least  important  section  of  the  new.  Act 
is  (Sec.  14),  which  deals  with  the  use  of  misleading 
business  names.  Your  German  who  was  practising 
the  methods  of  peaceful  penetration  before  the  war 
was  but  too  apt  to  adopt  the  magic  word  "British," 
in  order  to  foist  his  goods  upon  an  unsuspecting 
public.  In  future,  if  this  or  any  other  word  is  used 
so  as  "  to  lead  to  the  belief  that  the  business  is 
under  British  ownership  or  control,  and  the  Regis- 
trar is  satisfied  that  the  nationality  of  the  persons 
by  whom  the  business  is  wholly  or  mainly  owned  or 
controlled  is  at  any  time  such  that  the  name  is  mis- 
leading," he  may  refuse  to  register  it,  or  remove  it 
from  the  register.  Appeal  lies  to  the  Board  of 
Trade,  whose  decision  is  final. 


THE     FUTURE     OF     THE     BRITISH     X-RAY 
INDUSTRY. 


At  the  meeting  of  the  Rontgen  Society  on  April  3rd,  a  discus- 
sion took  place  on  ' '  The  Future  of  the  British  X-ray  In- 
dustry." It  was  opened  by  Mr.  Geoffrey  Pearce,  who 
pointed  out  that  before  the  war  German  X-ray  and"  electro- 
medical apparatus  was  imported  in  large  quantities  into  this 
country,  and  into  the  Colonies.  The  official  trade  returns  of 
Germany  showed  that  the  total  exports  of  electro-medical 
and  electro-dental  apparatus  in  1912  amounted  to  £177,400, 
and  in  1913  to  £228,200.  In  1912,  Austria-Hungary  was  the 
largest  importer,  and  the.  United  Kingdom  the  third  largest, 
with  £14,000  in  1912,  which  increased  to  £19,000  in  1913.  It 
had  been  estimated  that  50  per  cent,  of  the  apparatus  used  in 
this  country  was  foreign.  So  far  as  workmanship  was  con- 
cerned, foreign-made  apparatus  was  no  better  than  that 
which  we  could  produce  ourselves,  but  one  reason  for  its 
predominance  might  be  that  new  appliances  had  not,  as  a 
general  rule,  originated  in  this  country,  but  elsewhere.  We 
had,  in  fact,  followed  the  lead  of  the  Germans  and  of  others. 
The  application  of  the  alternating-current  high-tension  trans- 
former combined  with  a  chemical  or  rotating  rectifier,  for 
instance,  was  the  result  of  the  work  of  Koch,  of  Dresden, 
and  improvements  by  Snook,  of  Philadelphia.  The  Coolidge 
tube  was  the.  work  of  an  American,  and  it  had  a  German 
rival  in  the  Lillenfeld  tube.  Hitherto  in  this  country  it  had 
not  been  possible  to  produce  in  sufficiently  large  quantities 
to  develop  the  industry  on  proper  lines,  or  to  employ  a 
trained  staff  who  would  be  occupied  mainly  upon  investiga- 
tion and  research.  Such  research  could  not  be  undertaken 
by  individual  manufacturers,  but  should  be  part  of  a  pro- 
perly organised  plan,  the  benefits  of  which  would  be  enjoyed 
not  only  by  the  manufacturers  themselves,  but  by  the  users 
of  the  apparatus.  Another  very  important  point  was  propa- 
ganda and  publicity.  A  means  should  be  found  of  attracting 
the  attention  of  radiologists  from  all  parts  of  the  world  to 
this  country.  That  strenuous  competition  would  have  to  be. 
faced  in  the  future  was  unquestionable.  Quite  recently  a 
consignment  of  X-ray  tubes  formed  part  of  a  prize  seized  by 
the  British  Navy.  Although  consigned  from  a  neutral  coun- 
try, there  was  no  doubt  that  they  originated  from  an  enemy 
manufacturer,  showing  that  even  at  the  present  time  Ger- 
many had  enough  tubes  for  her  own  use,  and  some  available 
for  export.  The  Americans  also  had  big  factories,  and  there 
had  recently  been  a.  fusion  of  interests  in  the  United  States, 
four  large  companies  being  formed  into  one  corporation. 
Canada  used  almost  entirely  American-made  apparatus.  So 
important  had  this  field  become  that  one  American  house 
was  making  arrangements  to  open  offices  in  that  Dominion. 
Preferential  protective  tariffs  by  themselves  would  not  open 
such  fields  to  us. 
Prof.  A.  W.  Porter  said  that  the  only  means  of  carrying 


out  research  was  by  some  kind  of  combination  between  dif- 
ferent firms.  There  was  already  provision  in  any  physical, 
laboratory  in  England  for  the  proper  training  of  men  to 
undertake  research  woi'k,  but,  of  course,  the  actual  final 
training  could  only  ,be  given  in  the  works  themselves,  and 
was  outside  the  scope  of  any  academic  institution. 

Mr.  R.  S.  Wright  said  that  the  real  obstacle  to  British, 
enterprise  before  the  war  was  not  the  manufacturer  of 
apparatus,  but  the  user  of  it.  When  a  hospital  was  about 
to  have  a  new  electrical  installation  it  had  been  the,  habit 
of  the  medical  officer  in  charge  to  tour  the  Continent  in 
order  to  see  what  was  in  use  in  the  hospitals  there,  and 
then  he.  recommended  the  continent:! I  installation.  There 
was  a  feeling  among  British  doctors  that  they  must  adopt 
everything  that  German  doctors  adopted,  and  if  a  British 
manufacturer  showed  any  originality  his  invention  could 
never  be  taken  up  until  the  German  doctors  had  endorsed 
it.  The  average  German  doctor,  on  the  other  hand,  had  it 
firmly  in  his  head  that  it  was  his  business  to  keep  German 
manufactures  uppermost;  he  was  as  keen  upon  it  as  was  the 
German   manufacturer  himself. 

Dr.  C.  R.  C.  Lyster  thought  that  it  was  only  by  a  combina- 
tion, not  only  of  the  manufacturers  themselves,  but  of  the 
manufacturers  with  the  academic  scientists-,  and  with  the 
actual  medical  users  of  the  apparatus;  that  progress  could 
be  hoped  for. 

Sir  James  Mackenzie  Davidson  said  that  lie  did  not  think 
it  would  be  the  case  in  future  thai  we  should  refuse  to 
accept  any  new  thing  until  it  had  received  a  German  endorse- 
ment. The  German  X-ray  tube,  they  must  admit,  had  had 
a  superiority  over  those  made  elsewhere,  but  our  American 
cousins — our  Allies  now — had  made  a  tube  (the  Coolidge) 
which  would  hold  its  own  against  any  German  tube,  01  any 
other,  for  many  a  day. 

Captain  G.  W.  C.  Kaye  said  that  in  pure  physics  the 
British  had  more  than  held  their  own.  hut  on  the  applied 
side  they  had  been  less  in  evidence,  and  had  done  not  much 
pioneer  work.  What  was  wanted  was  a  laboratory  to  which 
manufacturers  could  go  with  some  assurance  that  their  diffi- 
culties would  be  met  and  studied  in  a  sympathetic  spirit.  A 
,  laboratory  of  that  sort  was  too  great  a  luxury  for  the.  indivi- 
dual firm. 

Mr.  Cuthbert  Andrews  said  that  at  present  there  were 
in  this  country  a  small  number  of  separate  firms,  some  of 
them  very  large  as  businesses  went  nowadays,  each  working 
independently  for  a  comparatively  small  clientele.  Up  to 
now  there  had  been  little  or  no  co-operation,  and,  therefore, 
no  chance  of  economising  or  simplifying  production  so  as  to 
enable  these  films  to  compete  properly  in  the  world  market. 
How  could  such  methods  hope  to  succeed  against  the  huge 
concerns  of  Germany  and  America  with  their  standardised 
apparatus,  large  output,  experimental  facilities,  and  world- 
wide representation'?  The  British  conditions  were  not  wholly 
due  to  lack  of  enterprise.  The  X-ray  industry  was  a  young 
one,  and,  "  with  one  or  two  redeeming  exceptions,"  its  con- 
duct was  in  the.  hands  of  young  men,  any  one  of  whom 
would  scrap  his  present  methods  and  establishment  to-morrow 
if  he  could  see  his  way  clear  to  reorganisation  on  a  more  effi- 
cient system.  Up  to  now  the  difficulties  in  the  way  of  such 
reorganisation  had  been  very  great — some  financial,  Mine 
sentimental,  "and  some  dyspeptic" — but  there  was  now  a 
chance  of  such  an  understanding  between  electro-medical 
firms  as  would  enable  them  not  only  to  give  a  vastly  better 
service  to  customers  at  home,  but  also  to  conduct  a  vigorous 
campaign   in   the   colonial    and   foreign    markets. 

Dr.  G.  B.  Batten  fell  foul  of  the  opener  for  his  statement 
that  nearly  all  the  practical  ideas  came  from  abroad.  This 
was  not  the  case.  They  came  from  England ;  they  were 
rejected  in  England,  taken  up  abroad,  and  then  came  back 
again.  There  was  naturally  a  commercial  distrust  of  the 
inventor.  Not  only  was  this  true  with  regard  to  X-ray 
apparatus,  but  with  regard  to  most  other  things.  Manufac- 
turers were  generally  so  frightened  of  the  crank  that  they 
rejected  the  ideas  of  the  inventor  without  adequate  examina- 
tion. 

The  discussion  at  this  point  was  adjourned  until  the  next 
meeting,  on  May  1st. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  lie  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 

Insulating  the   Lead  Sheathing  of   Cables. 

Adverting  to  the  notes  by  "  G.W.S."  on  page  387  of  your 
last  issue,  relative  to  "  Bonding  and  earthing  the  lead  sheath- 
ing of  underground  cables,  &c,"  I  should  like  to  mention 
that  the  idea  of  trying  to  maintain  an  insulated  condition  on 
the  lead  sheathing  of  cables  laid  on  the  solid  system  has 
been  attempted  on  many  occasions  with,  so  far  as  I  can 
learn,    no    permanent   success. 

Apparently,  it  will  be  news  to  "  G.W.S."  to  know  that 
many  years  ago  a  company  was  formed  in  this  country  to 
lay    bare    conductors    in    stoneware    troughing   on    the    solid 
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system;  hoping  to  maintain  the  necessary  insulation  of  the 
conductors  by  this  means,  and  thereby  avoid  the  cost  of 
individually  insulating  and  sheathing  the  conductors  in  the 
factory.  So  far  as  I  am  aware,  the  success  of  the  company 
lasted  as  long,  or,  should  I  say,  as  short,  as  the  life  of  the 
insulation  of  the  conductors  laid  on  this  system. 

From  this  it  would  appear  advisable  for  "  G.W.S."  to  spend 
his  time  in  devising  some  economical  means  of  keeping  the 
lead  sheathing  insulated  before  developing  any  scheme 
dependent  thereon. 

A.  R.  C. 


Fault  Localisation. 

The  only  practical  method  I  see  of  locating  a  fault  on 
V.I.R.  cables  under  the  conditions  described  by  Mr.  Somrner- 
ville  in  your  issue  of  March  30th  is  to  use  the  telephone 
test. 

No  test  depending  on  drop  of  potential  can  be  of  any 
value,  as  the  fault  resistance  does  not  remain  constant,  and 
the  results,  if  any  are  obtained,  are  most  misleading. 

A  short  tune  ago  I  had  a  similar  fault  in  a  V.B.  three- 
wire  feeder,  and  after  trying  several  drop-of-potential  tests 
without  result,  I  located  the  fault  by  the  following  method  :  — 

The  two  faulty  cables  were  connected  together,  and  a  cur- 
rent of  4  amps,  was  passed  through  the  cables  to  earth,  and 
interrupted  with  a  pair  of  carbons.  The  ends  of  a  coil 
wound  with  220  yd.  of  No.  22  s.w.g.  bell  wire  were  connected 
to  a  telephone  receiver.  The  coil  was  carried  over  the  length 
of  faulty  cable,  and  a  distinct  click  was  heard  every  time  the 
current  was  interrupted.  This  click  continued  until  the  fault 
was  reached,  and  then  the  click  disappeared. 

I  have  used  this  method  on  several  occasions  to  locate 
earths  and  shorts,  in  some  cases  where  the  fault  resistance 
was  high,  with  currents  as  low  as  half  an  amp.,  and  only 
once  been  led  astray. 

R.  W.  H. 


Combination  Plug  and  Adapter. 

We  are  interested  in  seeing  your  notice,  on  page  374  of 
your  April  6th,  1917,  issue,  showing  the  combination  plug 
and  adapter  put  on  the  market  by  Messrs.  Simplex 
Conduits.  We  are  very  pleased  indeed  to  see  this  combina- 
tion put  forward  by  Messrs.  Simplex,  and  that  they  have 
found  a  use  for  it. 

We  are  particularly  pleased  as  this  particular  arrangement, 
without  the  chain,  was  patented  by  the  writer  and  his 
brother,  the  two  proprietors  of  this  business,  in  October, 
1889,  which  patent  also  covered  the  ordinary  B.C.  adaptor 
now  in  geperal  use.  These  goods  were  manufactured  in 
1889  and  for  some  following  years  by  Messrs.  Crompton  and 
Co..  under  licence,  and  sold  to  the  trade  by  them,  but  un- 
fortunately the  demand  for  such  accessories  was  not  large 
enough  at  that  time  to  warrant  the  maintenance  of  the 
patent,  and  it  was  allow-ed  to  lapse  after  a  few  years. 

The  writer  has  at  the  present  time  the  original  adapter 
made,  and  also  samples  of  the  first  new  patterns. 

We  should  like  to  congratulate  Messrs.  Simplex  on  the 
addition  of  the  chain,  which  makes  the  combination,  we 
think,  particularly  suitable  for  the  purpose  for  which  they 
have  re-introduced   the  combination. 

Donovan  &  Co. 
G.  D. 

Birmingham,    April  5th,    1917. 


WAR     ITEMS. 


Controlled  Works. — The  total  number  of  controlled  estab- 
lishments is  now  4,802, 

Exports  to  China. — The  "  London  Gazette  "  of  April  3rd 
contains  furthe.'  lists  of  persons  and  bodies  in  China  and 
Siam  to  whom  exports  may  be  consigned. 

To  be  Wound  Up. — The  Board  of  Trade  has  ordered  the 
following  further  companies  to  be  wound  up  under  the 
Trading  with  the  Enemv  Act  :  — 

United  Machine  Tool  Co..  Ltd.,  24.  Southwark  Street. 
London.  S.E.,  dealers  in  machine  tools.  Controller  :  E.  W. 
Lean,  19,  Coleman  Street.   E.C. 

Wedmore  Engineering  Co.,  Upper  Holloway,  N.,  manufac- 
turers of  machine  tools.     Controller  :  E.   W.  Lean,  as  above. 

Ramsay  Marine  Engineering  Co.,  Ltd.,  11.  Long  Acre. 
W.C.,  dealers  in  marine  inventions.  Controller  :  T.  D.  Haw- 
kin.  'Whitehall  House.  Charing  Cross.  S.YV. 

German  Electrical  Industry. — Trie  following  passage  is 
extracted  by  the  British  Empire  Producers'  Organisation  from 
a  recent  article  in  the  Frankfurter  Zeitung,  discussing  the 
l>osition  and  prospects  of  electrical  manufacturing,  one  of 
Germany's  most  treasured  industries.  We  quote  from  the 
Organisation's  Empire  Trade  Notes  :  — 

It  appears  that  on  an  aggregate  capital  of  £36.390,000  the 
principal  companies  paid  for  1915  an  average  dividend  of  101 


per  cent.,  as  compared  with  a  little  over  9  per  cent,  in 
and  1914.  But  the  profits  increased  from  £3,873,250  in  1913 
to  £4,223,000  in  1914,  and  £5,181,850  in  1915,  and  as  there  is  <*> 
no  excess  profits  tax  in  Germany,  large  sums  are  being  appro- 
priated towards  supporting  the  resumption  ade 
after  the  war.  The  comments  of  the  Frankfurter  Zeitung 
deserve  serious  attention  :— 

"  More  than  any  other  German  large-scale  industry,  the 
electrical  industry  was  characterised,  already  before  the  war, 
by  enormously  extended  works  and  by  a  careful]]  organised 
financial  system  which  spread  its  net  over  hall  the'  globe. 
The  industry  thus  became  one  of  the  strongest  of  the  pillars 
on  which  German  industrial  expansion  rested,  but,  because 
hi  its  international  interests,  it  offered  many  Mack 

in  a  time  of  crisis  like  the  present.  Yet  the  industry  has  not 
only  withstood  the  onslaughts  made  upon  it,  but  has  actually 
improved  its  financial  position.  The  remarkable  nature  of 
this  achievement  becomes  apparent  when  it  is  borne  in  mind 
that  the  industry  is  cut  off  from  some  of  its  important 
foreign  interests,  that  these  very  interests  have  been  en- 
dangered by  a  ruthless  policy  of  persecution,  and  that  the 
industry  has  been  almost  completely  deprived  of  a  branch 
of  its  activity  which  is  vital  to  it,  viz.,  its  export  trade. 

"  The  industry  has  achieved  its  successes  by  reconstructing 
itself  for  purposes  of  war  work.  The  enormous  factories, 
with  their  exemplary  organisation  and  their  hosts  of  skilled 
workers  and  technical  specialists,  have  become  indispensable 
centres  of  war  activity. 

"  But  while  the  net  profits  have  been  high,  the  dividend 
lates  have  not  been  commensurate  with  them.    This  is  due — 

"1.  To  the  very  large  sum  required  for  war  relief  to 
workers : 

"2.  To  the  need  for  heavy  reserves  to  cover  factories 
abroad,  foreign  securities,  and  foreign  claims; 

"3.  To  the  necessity  for  laying  by  sufficient  sums  to  make 
good  the  wear  and  tear  of  machinery  which  the  war  has 
worked  at  exceedingly  high  pressure;  and 

"4.  To  maintain 'the  strong  financial  position  of  the  in- 
dustry, which  alone  will  enable  it  to  organise  itself  on  a 
fresh  peace  basis,  and  to  win  back  the  spheres  of  influence 
at  present  attacked  by  the  hate-engendered  business  policy  of 
Germany's  enemies. 

"  It  is  of  the  utmost  importance  for  the  economic  position 
of  Germany  after  the  war  that  large-scale  industries  like  the 
electrical  industry  should  make  far-sighted  provision  for  the 
future.  The  disparity  between  net  profits  and  the  dividends 
actually  paid  to  shareholders  in  the  electrical  industry  is 
really  evidence  of  strength." 

Exemption  Applications. — At  Wakefield,  Mr.  H.  England, 
manager  of  the  local  tramway  company,  appealed  for  a  sub- 
station attendant,  married.  24  years  of  age.  passed  for  general 
service.  The  Osset  Local  Tribunal  had  dismissed  the  case, 
reporting  that  the  man  had  been  in  his  present  employment 
only  a  short  time,  and  had  previously  been  in  a  hosier's  shop, 
and  they  held  that  another  man  could  do  his  work.  It  was 
resolved  to  adjourn  the  case  so  that  the  Wakefield  Local 
Tribunal  could  deal   with  it. 

At  Ramsbottom,  an  overhead  linesman  for  an  electrical 
power  company  (25.  married,  CI),  was  given  temporary 
exemption  to  July  1st.  It  was  stated  that  only  one  other 
linesman  was  left. 

At  Parsley,  the  Morley  Electrical  Engineering  Co.  appealed 
for  H.  Moore  (25),  foreman  armature  winder,  and  L. 
Bell  (34),  draughtsman,  who  both  were  engaged  on  work  of 
national  importance,  and  had  certificates  from  the  Ministry 
of  Munitions.     Both  were  put  back  till  June  30th. 

An  appeal  was  made  to  the  Hants.  Appeal  Court,  by  the 
Aldershot  &  District  Traction  Co.,  against  the  local  decision 
of  one  month  final  to  Mr.  A.  E.  Webster  (31).  secretary  to 
the  company,  but  the  appeal  was  disallowed.  The  company 
also  appealed  for  A.  J.  Chitty,  foreman  engine  fitter,  and  he 
was  given  six  months,   with  leave  to  appeal  again. 

At  Weston-super-Mare,  extended  exemption  was  sought  by 
Mr.  W.  J.  Badman  (37,  Class  Bll.  trading  as  W.  J.  Badman 
and  Co.,  electrical  engineer,  Bristol  and  Weston-super-Mare. 
He  stated  that  he  was  rejected  eight  times,  and  was  doing 
guard  work  with  the  Bristol  University  Volunteers.  He  ex- 
pressed  willingness  to  go  if  he  had  time  to  dispose  of  his 
stock  at  Bristol.  The  appeal  was  dismissed,  the  calling-up 
being  suspended  for  six  weeks. 

Before  the  Dorset  Appeal  Court,  further  exemption  was 
s. mghf  by  Messrs.  Brooking  &  Co.,  electrical  engineers,  of 
Weymouth,  for  T.  H.  Escott  (28).  electrical  engineer,  who  has 
tn  attend  to  electric  appliances  at  •  the  local  factories. 
breweries,  laundries,  hospitals.  Ac.  Hie  borough  electrical 
engineer  (Mr.  J.  H.  Bolam)  supported  the  appeal,  and  ex- 
emption  until   September  30th  was  granted. 

At  Mansfield,  a  review  was  mad''  of  conditional  ■  vmptioii 
granted  in  May  last  to  Mr.  Stanley  Duduian  (30),  resident 
manager  for  the  tramways  since  June.  1915.  Mr.  Walker,  a 
director  of  the  company,  said  that  he  did  not  know  where 
they  could  get  a  substitute.  The  exemption  was  withdrawn 
as  from  April  21st. 

An  appeal  for  further  exemption  was  made  at  St.  Thoiua- 
( Exeter)  for  Mr.  H.  M  Gale,  electrical  engineer  in  charge  of 
the  Topsham  electric  supply  station.  It  transpired  that  a 
Mr.  Murphy,  who  had  been  exempted  on  condition  that  he 
would  act  as  a  substitute  for  Mr.  Gale-,  had  told  the  directors 
of  the  company  that    hi'    was  unable  to   do  so.   and    that  he 
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could  only  work  at  the  station  two  days  a  week,  as  before, 
as  he  had  his  own  business  to  attend  to.  Mr.  Gale  was 
granted  until  May  1st,  and  it  was  intimated  that  if  Mr. 
Murphy  was  not  prepared  to  act  as  a  substitute  the  Military 
would  challenge  his  exemption. 

After  a  review,  the  Byde  Tribunal  has  allowed  conditional 
exemption  to  stand  in  the  cases  of  F.  A.  White  (25),  fitter 
and  engineer,  and  H.  F.  Joliffe  ('26),  wireman,  both  on  the 
staff  of  the.  Isle  of  Wight  Electric  Light  Co.,  Ltd. 

At  Taunton,  the  borough  electrical  engineer  appealed  for 
H.  H.  Morrish  (18),  premium  pupil  at  the  electricity  works, 
who  is  in  charge  of  a  night  shift.  His  time  under  the  inden- 
tures expires  on  May  24th,  and  the  Tribunal  granted  exemp- 
tion until  May  27th, 

At  Chesterfield,  renewed  exemption  was  sought  by  the 
T.C.  for  a  stoker  engaged  at  the  electricity  works.  The 
borough  electrical  engineer,  Mr.  R.  L.  Acland,  said  that  the 
man  was  absolutely  essential,  and  could  not  be  replaced  by 
a  woman.     Conditional  exemption  was  conceded. 

The  East  Kent  Appeal  Court  has  granted  conditional  ex- 
emption to  Mr.  A.  C.  Wampach  (38),  chief  electrical  assistant 
at  the  works  of  the  Folkestone  Electricity  Supply  Co. 

At  Goring,  an  appeal  was  made  by  the  Whitchurch  and 
Pangboume  Electric  Light  Co.  for  the  retention  of  J.  L. 
Rushby  (18),  electrical  engineer  apprentice,  and  he  was 
granted  until  July  23rd  to  enable  him  to  complete  his  inden- 
tures. 

At  Dover,  Mr.  Carden,  borough  tramways  manager,  sought 
exemption  for  W.  Cowan  (39),  tramcar  body  maker  and  re- 
pairer. The  Tribunal  gave  conditional  exemption  until  a 
substitute  is  obtained. 

The  Dartford  U.C.  appealed  to  the  Local  Tribunal  for  exemp- 
tion for  E.  Botten,  on  the  electric  light  staff.  The  Military 
Representative  admitted  that  the  man  was  clearly  in  a  certified 
trade,  but  he  urged  that  it  was  no  longer  in  the  national 
interest  that  he  should  remain  in  his  present  avocation.  It 
was  stated  that  for  months  efforts  had  been  made  to  get  a 
substitute  through  the  Labour  Exchange,  and  as  it  was  prob- 
able, that  more  and  more  current  would  be  required,  it  would 
be  a  serious  thing  to  take  the  man.  Conditional  exemption 
was  allowed. 

Windsor  Tribunal  have  granted  conditional  exemption  to 
Mr.  R.  G.  Watson,  of  the  electric  light  works  staff,  claimed 
to  be  indispensable. 

At  Stratford-on-Avon,  a  review  was  made  of  the  case  of 
A.  L.  Smith  (27,  in  Class  A),  electrician,  on  the  staff  of  the 
local  electricity  company.  The  case  had  been  referred  for 
substitution,  and  a  representative  of  the  company  said  that- 
recently  the  staff  had  been  still  further  reduced,  and  applica- 
tions for  a  substitute  had  been  unavailing.  The  Tribunal 
conceded   six  weeks'   exemption. 

At  Weston-super-Mare,  appeals  were,  made  bv  the  Electric 
Supply  Co.,  Ltd.,  for  Messrs.  W.  H.  Brooker  (31i,  chief 
assistant  engineer;  T.  Bees  (41),  fitter  and  driver;  W.  G. 
Richards  (26),  chief  clerk  and  cashier.  The  two  former  were 
conditionally  exempted,  and  Richards  was  refused  exemp- 
tion. 

At  Southport.  R.  Cranshaw  (18,  general  service),  was  ap- 
pealed for  by  his  father.  The  Military  Representative  said 
the  youth's  trade  card  certified  that  he  was  apprenticed  to 
an  electrician,  but  at  the  time  of  the  National  Registration 
he  was  a  book-keeper  and  clerk.  He  asked  the  Tribunal  to 
refuse  the  application,  and  let  the  applicant  fight  it  out  on 
his  trade  card.  A  communication  on  the  subject  had  been 
sent  to  the  War  Office.  The  youth  said  he  was  apprenticed 
to  an  electrician  in  August,  1915,  but  his  employer  went  out 
of  business  last  June,  and  he  was  then  employed  by  his 
father  until  the  previous  week,  when  he  went  to  work  at 
Liverpool,  and  got  his  trade  card.  The  application  was  not 
granted. 
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Liverpool    and    Bradford. 


ides    to  electric    lampholders."     J.    Macey. 
motors."      British    Thomson-Hous- 


British    Westinc.house    Electric 
lie  X    Manufacturing  Co.,  U.S.A.). 


4,311.     "  Carrier 
March   26th. 

4,,335.  "  Starting  switches  tot  elcctr 
ton    Co.    &  J.   SUGDEH.     March   26th. 

4,336.  "Systems  of  electrical  contn 
and  Manufacturing  Co.  (Westinghouse 
March    26th. 

4,341.     ••X-ray    localisation."      Sir    J.    M.    Davidson.     March   26th. 

4,356.     "  Electric    lamps."     A.    F.    Berrv.      March    26th. 

1,370,    "Electric    ignition    devices?"      W.     o.     Kennikgton.      March    26th. 
V  S  V.   April    19tl 

4,40.5.     "  Electrical     marine    depth-indicator."      E.     A.    S.    SwiNSON.       M  tfch 
27  th. 

4.418.     "  Electric  arc  lamps  for    projection  purposes."     A,    L.  Angolo,   A.    H. 
Railing   S:    M.    Solomon.      March   27th. 

4.427.     "  Wireless    telegraphy    -md    telephorv."      G.    Marconi.     Mar,h    27ih. 
28  ',,   1916 

4.441.     "  Electric    pocket    lamp."      F.    D.    M.    Gordon.      March    27th. 

4.4.16.     "  Diaphragms    for    talking    machines,    telephones,    fee.'"      H      A.    Mc- 


4,464.  "  Lanterns  or  fittings  for  incandescent  electric  limps."  Wardle 
Engineering  Co.  &  H.  T.  Wilkinson.     March  28th. 

4,471).  "  Switch  apparatus  for  electric  pocket  lamps,  torches,  &  "  F.f*n- 
dem  Co.  &  A.  H.  Williams.     March   28th. 

4.480.  "  Electric  connection  between  cells  or  batteries  and  bulbs  of  electric 
povket    himps,   torches,   &c."      Efandem    Co.    &  A.   H.   Williams.      March  28th. 

4.481.  "Storage  of  dry  cells  and  batteries."  Efandem  Co.  &  C.  H. 
Stephenson.      March    28th. 
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"      P.    Havman    4    W.    V.    Morten. 
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4,659.     "  Control  of   electric 
ton  &  Co.      March   30th. 

4.661.  "  Telegraph    systems."     Automatic    Telephone    Manufacturing    Co.. 
S.    R.  Smith   &  R.  Woodland.     March  30th. 

4.662.  "  Electrical   apparatus."     International    Electric    Co.    &    H.    E.   R. 
March  30th. 

"  Batterv   indicating    devices."      Domestic   Engineering    Co.    &    A.    E. 
March   30th. 

"  Electric   primary    batteries    of    cells."      J.    VV.    Warr.      March    31st. 
"  Electrical    switches."      J.     Roberts.       Mnrch     31st. 

F.  J.  Studd.  "March  31st. 
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PUBLISHED     SPECIFICATIONS. 


1918. 

The  numbers  in  parentheses  are  those  under  which  the  specifications  will 
be   printed  and    abridged,   and    all    subsequent    proceedings   will   be   taken. 

1,550.  Protective  Devices  for  Alternating  Current  Electric  mstfus 
A.    E.   McColl.      February    2nd       (Cognate    application,    10.227/16.)     (104. .118.) 

1,787.  Form  of  Junction  Box  or  Sleeve  for  Wire-armoured  Electrical 
Cables.      F.    H.    Davies.      February    7th,    1916.       (104,520.) 

3,346.  Dynamo-electric  Machinery.  H.  F.  Joel  &  J.  H.  St.  H.  Mawdsley 
March   6th,    1916       (104,535.) 

3.795.  Contact  Apparatus  for  the  Electrical  Connection  of  Magnetos. 
E.  J.    J.   Salmson.     March  14th,   1916.      (104,553.) 

3.796.  Interrupting  Device  for  Magnetos.  E.  J.  J.  Salmson.  March 
14th,    1916.  "  (104,554.) 

4,335.  Ionic  Gas  Relays  or  Detectors.  S.  G.  Brown.  March  23rd,  1916. 
(104.566.)  . 

4,733.  Protective  Devices  for  Alternating  Current  Electric  Systems. 
A.   E.   McColl.      March  31st,    1916.      (104,571.) 

7,733.  Electric  Starting  Systems  for  Internal-combustion  Engines. 
Bosch    Magneto    Co.     June   12th.   1915.      (100,684.) 

8,393.  Electrolytic  Cells.  H.  C.  Jenkins,  H.  F.  Pattinson  &  R.  W,  lies- 
ley.     June   14th.    1916.      (Addition   to   25,41.5/13.)     (104,600.) 

8,499.  Electrical  Turning  Gear  for  Starting  Internal-combustion 
Engines.     F.    H.    Royce    &    Rolls-Royce,    Ltd.      June   16th,   1916.      (104,602.1 

9,607.  Method  of  and  means  for  Code  Telegraphy.  F.  B.  Dehn  (Mar- 
tens,  R.  C.  H.).     July  7th,   1916.     (104,618.) 

12.616.  Automatic-  Telephone  Systems.  Automatic  Telephone  Manufac- 
turing Co.    (Automatic    Electric  Co.,    U.S.A.).     September   6th.   1916.      (104,640.) 

16,157.  Mechanic  \l  Retarding  Device  applicable  to  Electric  Supply 
Meters.  British  Westinghouse  Electric  &  Manufacturing  Co.  December 
18th,   1915.      (102,937.) 

16,944.  Construction  of  Electric  Switch.  G.  Markt.  November  25th, 
1916.      (104,655.) 

17,786.  Electric  Telephones.  L.  G.  Hamni.  r.  December  11th  1916. 
(104,659.) 

1917. 

2,281.  Way  of  Mounting  Cams  in  Magnetos.  E.  j.  J.  Salmaon.  March 
14lh.    1916.      (Divided    application    on    3,796/16.)      (104,668.) 


M.,r,h    28th. 


Russia:    Great    Electrification   Extension  Foreseen. — 

The  Russian  engineer.  P.  Gurievitch.  writing  in  the  Viettnik 
Finansoff,  on  the  metallic  requirements  of  Russia,  makes  the 
following  observations  in  respect  of  copper,  &c  : — "  A  great  consumer 
of  metals,  particularly  of  copper,  will,  amongst  others,  be  the  elec- 
trical industry,  for  which  naturally  a  brilliant  time  is  expected 
after  the  war,  when  the  need  for  working  cheaply  and  economi- 
cally will  be  extreme.  This  will  become  possible  within  existing 
na  -row  limits  chiefly  by  the  electrification  of  factories  and  works, 
railways.  Jcc.,  by  the  use  of  water  power,  brown  coal,  and  so  on." 
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From  the  moment  that  the  linking-up  of  electrical 
undertakings  came  to  lie  generally  discussed  after 
the  reading-  of  Mr.  E.  T.  Williams's  paper  before 
the  I.E.E.  last  spring",  a  discussion  on  the  subject 
of  wayleaves  and  consents  became  inevitable1,  and 
we  desire  to<  extend  our  congratulations  to  the 
Council  on  organising  one  last  week,  and  on  secur- 
ing an  introductory  paper  by  such  a  well-known 
authority  as  Mr.  C.  Vernier,  of  the  Newcastle  Elec- 
tric Supply  Co.  We  may  say  at  once  that  the  paper 
is  one  of  great  practical  importance,  in  that  it  con- 
tains an  unchallengeable  statement  of  the  wayleave 
difficulties  of  the  electricity  supply  authorities,  and, 
in  addition,  it  contains  constructive  proposals  which 
would  give  effect  to  the  scheme  outlined  in  our 
columns  on  November  ioth,  1916. 

We  should  add  that  the  discussion  was  worthy  of 
the  occasion,  and  the  whole  incident  shows  what 
great  help  the  I.E.E.  can  give  to  the  industry  when 
it  occasionally  departs  from  purely  technical  sub- 
jects. No  criticism  of  Mr.  Vernier's  proposals  was 
forthcoming'.  This  in  itself  was  a  striking  testimony 
to  the  well-balanced  judgment  of  the  author,  and  a 
practical  endorsement  of  the  action  of  the  Council 
in  awarding,  in  advance,  the  Paris  Premium  to  him. 
It  was  a  graceful  act  on  the  part  of  our  tactful 
President,  Mr.  Sparks,  to  make  the  announcement 
of  the  award  after  the  discussion. 

It  is  of  no  use  disguising  the  fact  that  the  dis- 
cussion took  place  under  a  shadow.  It  is  common 
knowledge  that  importance  evidence  on  the  subject 
of  wayleaves  was  given  before  the  Electrical  Trades 
Committee  appointed  by  the  Board  of  Trade,  under 
the  chairmanship  of  Sir  Charles  Parsons,  and  it  is 
believed  that  the  Committee  reached  some  very  defi- 
nite conclusions  on  it.  It  would  be  interesting  to 
knojv  why  the  Committee  has  not  yet  officially  re- 
ported to  the  President  of  the  Board.  Again, 
rumour  has  it  that  the  delay  is  not  in  any  way  due 
to  lack  of  unanimity  among  the  members,  and  so 
we  feel  justified  in  joining  in  the  demand  that  the 
report  should  be  forthcoming  as  soon  as  possible. 
It  is  bound  to  be  epoch-making  when  it  appear-,  and 
we  cannot  help  surmising  that  its  non-publication  is 
in  some  way  connected  with  the  formation  of  the 
further  Committee   under  Mr.  Iluth  Jackson. 

It  is  obvious  that  the  findings  of  the  two  Commit- 
tees mentioned,  and  of  the  various  other  Board  of 
Trade  Committees,  will  require  much  legislation  to 
give  them  effect,  and  there  may  be  controversies 
over  principles  as  well  as  details.  For  these  reasons, 
we  fear  that  Mr.  Sparks  was  too  optimistic  in  pre- 
dicting the  coming  of  compulsory  wayleaves  within 
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two  years  as  part  of  a  general  Bill  dealing  with  elec- 
trical matters.  It  may  be,  of  course,  that  the  pre- 
sent Government  intends  to  give  electricity  priority 
over  other  domestic  legislation  during  the  war  in 
view  of  the  importance  of  saving  coal. 

Fortunately,  there  are  no  real  differences  of 
opinion  among  electricity  supply  authorities  as  to 
the  need  of  compulsory  wayleaves.  The  matter  is 
exceedingly  urgent  in  view  of  the  large  extensions 
which  are  being  planned  in  various  parts  of  the 
country  in  readiness  for  after-the-war  conditions, 
and  particularly  in  connection  with  big  linking-up 
schemes,  such  as  the  one  in  Lancashire  and  Cheshire. 
After  much  reflection,  we  have  come  to  the  con- 
clusion that  the  suggestion  thrown  out  in  the  dis- 
cussion by  Mr.  A.  J.  Stubbs — Assistant  Engineer- 
in-Chief  of  the  G.P.O. — should  be  followed  up  and 
forcibly  urged  on  the  Board  of  Trade,  not  as  a  per- 
manent measure,  but  as  a  provisional  one  for  help- 
ing the  industry  along  until  mo-re  extensive  legis- 
lation can  be  undertaken.  The  request  would  be 
that  the  Board  of  Trade  should  make  good  the  pro- 
mise of  necessary  legislation  in  the  well-known 
Saving  of  Coal  and  Linking-up  Circular  of  May, 
1916,  by  putting  through,  this  Session,  as  a  Gov- 
ernment measure,  a  short  Bill  on  similar  lines  to 
the  Telegraph  Construction  Act  of  1916.  We  think 
it  should  contain  a  provision  that  a  final  decision 
must  be  given  within  three  months  of  negotiations 
for  wayleaves  or  consents  being  commenced  with 
ihe  owner  of  -the  land  or  with  the  local  authority. 

The  Board  of  Trade  may  possibly  say  that  all 
urgent  cases  can  be  dealt  with  under  the  Defence 
of  the  Realm  Acts,  but  electricity  supply  authorities 
know  that  landowners  have  long  memories,  and  that 
it  is  preferable  to  proceed  by  less  arbitrary  methods. 
In  any  case,  this  procedure  would  not  be  available 
immediately  after  the  war,  when  they  expect  to  be 
really  busy  connecting  up  deferred  customers.  YVe 
desire,  therefore,  to  urge  full  and  immediate  con- 
sideration of  this  matter  by  the  I.E.E.,  the 
I.M.E.A.,  and  the  I.A.E.P.C.  with  a  view  to  joint 
representations  being  made  to  the  Board  of  Trade. 

In  conclusion,  we  trust  that  our  readers  will  not 
grudge  us  the  feeling  of  satisfaction  that  comes  from 
having  consistently  called  attention  to  the  wayleave 
■problem  in  electricity  supply  work,  and  the  further 
feeling  that  a  solution  of  it  is  rapidly  coming  into 
the  realm  of  practical  politics  in  the  near  future. 


We  publish  elsewhere  in  this  issue 
Support  a  spirited  article  by  a  central-station 

Hackney.  engineer  (not  in  the  London  area), 
in  which  he  draws  attention  to  the 
failure  of  the  municipal  electricity  supply  under- 
takings of  the  kingdom  to  come  to  the  support  of  the 
Hackney  Borough  Council  in  its  fight  with  a  power- 
ful gas  association.  It  will  be  remembered  that 
at  the  annual  conference  of  the  I.M.E.A.  last  year. 
Air.  H.  Faradav  Proctor  recommended  the  case  to 


the  members,  and  a  resolution  was  passed  pledging 
the  Association  to  support  the  Council,  with  evi- 
dence and  money;  since  then,  the  matter  has  been 
laid  before  the  local  electricity  committees,  with  a 
view  to  the  formation  of  a  substantial  guarantee 
fund,  but  so  poor  has  been  the  response  that,  we 
believe,  the  total  amount  so  far  promised  is  less 
than  £1,000.  This  is  a  very  discreditable  showing, 
and  we  fear  that  the  local  authorities  have  not  appre- 
ciated the  very  great  importance  of  the  matter,  not 
only  to  their  undertakings,  but  also  to  their  indus- 
trial consumers.  Briefly  put,  the  question  at  issue 
is  whether  the  supply  of  electricity  for  lighting  pur- 
poses at  the  rates  charged  for  power  is  lawful,  the 
contention  of  the  gas  association  which  has  instituted 
the  proceedings  being  that  the  practice  constitutes 
a  form  of  preferential  tariff,  in  contravention  of  the 
Electric  Lighting  Acts.  We  cannot  here  enter  into 
the  merits  of  the  question,  which  is  sub  judice,  but 
we  hardly  need  point  out  to  readers  conversant  with 
the  circumstances  under  which  such  terms  are 
granted  that  a  very  strong  case  can  be  made  out  for 
this  practice  on  technical  grounds,  that  there  is  no 
element  of  unfairness  in  its  working,  and  that  power 
users  will  be  put  to  serious  and  unnecessary  ex- 
pense if  it  is  declared  illegal,  at  a  time  when  every 
assistance  and  encouragement  ought  to  be  afforded 
to  them  in  the  national  interest.  We  should  have 
thought,  with  our  contributor,  that  in  such  a  case 
the  municipal  authorities  would  have  rallied  to  the 
support  of  the  Council  which  is  fighting  their  battle, 
and  we  must  confess  to  a  feeling  of  disappointment 
and  regret  that  so  few  of  them  have  realised  the 
importance  of  the  matter.  It  is  not  too  late  to  make 
amends — and  we  may  point  out  that  in  the  highly 
probable  event  of  victory  for  the  Council,  the  guar- 
antee fund  will  not  be  largely  drawn  upon.  True 
economy  is  laudable ;  but  to  refrain  from  supporting 
so  good  a  cause  is  not  economy,  but  parsimony,  and 
calls  for  the  severest  censure. 


Thaxks  to  the  abundance  of  oppor- 
The  E.T.  Utilities  for  employment  resulting 
Benevolent  from  the  war,  the  Electrical  Trades 
Institution.  Benevolent  Institution  experienced 
fewer  calls  upon  its  resources  last 
year  than  in  191 5.  and  we  are  glad  to  note  that 
the  subscriptions  of  members  and  annual  subscribers 
increased;  but  the  figures  reveal  the  regrettable 
facts  that  the  membership  is  still  far  below  what  it 
ought  to  be,  and  that  the  Institution  has  received 
but  scanty  support  from  the  industry  by  way  of 
donations  since  the  Festival  fell  into  abeyance. 
Xow,  as  was  pointed  out  at  the  annual  meeting  (re- 
ported elsewhere  in  this  issue),  the  electrical  trades 
have  been  exceedingly  prosperous  during  the  war, 
and  it  is  only  reasonable  that  this  admirable  Institu-i 
tion  should  share  in  their  prosperity;  it  is  in  the 
sunny  days  that  provision  can  and  should  be  made 
for  the  rainy  days  of  the  future,  and  we  commend 
to  the  directors  of  thriving  electrical  concerns  the 
suggestion  that  it  is  their  moral  duty  to  support  the 
Institution  liberally,  and  to  bring  its  merits  to  the 
notice  of  their  employes.  The  capital  fund,  which 
is  destined  to  provide  for  pensions,  still  falls  short 
of  £9,000 — it  should  be  raised  to  at  least  £20.000. 
and  that  quickly,  for  no  one  knows  how  soon  the 
end  of  the  war  may  throw  a  burden  upon  the  Insti- 
tution. We  appeal  to  our  readers  to  help  in  pro- 
viding for  the  needs  of  their  poorer  brethren,  botli 
by  contributing  to  the  funds  and  by  advertising  the 
Institution  as  widely  as  possible — for  there  must  be 
thousands  who  are  not  yet  aware  of  its  existence, 
objects,  and  advantages. 
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THE    BAKERLOO-L.    &    N.W.    WATFORD    EXTENSION. 


Ox  Friday  last  we  were  privileged  to  take  part  in  a  trial 
run  over  the  Bakerloo — Watford  electric  line,  which,  as  no 
doubt  many  of  our  readers  are  aware,  is  a  joint  enterprise 
of  the  London  Electric  Railways  and  the  London  and 
North- Western  Railway,  the  service  having  been  rendered 
possible  by  the  physical  junction  at  Queen's  Park  between 
the  Bakerloo  tube  line  and  the 
North- Western  surface  electric 
lines. 

The  new  through  service  of 
trains,  which  was  opened  to  the 
public  on  Monday  last,  directly 
connects  a  large  new  residen- 
tial area  of  the  northern  suburbs 


hour  period  other  Bakerloo  stations  will  be  omitted,  with  a 
view  to  giving  a  quicker  run  and  relieving  the  trains  of  a 
certain  amount  of  local  traffic. 

The  full  journey  will  take  about  one  hour,  and  a  quarter- 
hourly  service  will  be  provided,  with  72  trains  in  each 
direction.  The  inauguration  of  the  new  service  will  enable 
the  steam  service  between  Willesden  and  Watford  to  be 
taken  off,  except  during  busy  morning  and  evening  hours. 

The  standard  train  consists  of  five  ca^,  i.e.,  two  motor- 
cars and  three  trailers ;  the  latter  are  standard  London 
Electric  Railway  stock,  while  the  motor-cars  were  designed 
for  the  Ealing  C.L.R.  extension  from  Wood  Lane  over  the 
new  Great  Western  line  to  Ealing  Broadway,  the  opening 
of  which  lias  had  to  be  postponed  for  the  time  being. 
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The  London  Underground  Railway  Systesj,  with  the  Bakerloo-Watford  (L.  &  X.W.)  Section  (showh  solid). 


with  the  extensive  Underground  system  of  London :  in- 
cidentally it  will  give  passengers  using  the  L.  &  N.W. It. 
system  a  direct  connection  with  the  terminal  stations  at 
Paddington  (G.W.R.),  Marylebone  (G.C.R.),  Charing  Cross 
(S.E.  &  C.R.),  and  Waterloo  (L.  &  S.W.R.). 


It  will  be   seen  that  the  motor-cars  are  provided  with  a 

hovered  vestibule  at  the  trailing  end,  and  that  middle  doors 

ave  been  fitted.     The  control  of  the  latter  is  similar  to 


Wmu 


Bakerloo  Train  on  the  Watford  Route. 

The  extended  service  gives  the  Bakerloo  trains  a  run  of 
nearly  21  miles,  with  30  stations  on  the  route,  two  of  which 
on  the  L.N.W.  section  are,  however,  temporarily  closed  ;  for 
the  present  the  Bakerloo— Watford  trains  will  also  not  stop 
at  Maida  Vale  and  Regent's  Park,  and  during  the  rush 


Interior  of  Motor  Coach. 

that  in  connection  with  the  new  stock  for  the  Queen's  Park- 
extension. 

This  is  the  first  tube  stock  to  be  run  in  passenger  service 
on  a  main  line,  and  provision  has  had  to  be  made  to  enable 
passengers  to  get  on  or  off  at  the  stations  on  the  L.  &  N.W 
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line.which  have  platforms  of  the  standard  main  line  height. 
This  lias  been  done  on  the  trailer  cars  by  superimposing  a 
raised  platform  on  the  existing  gangways  of  these  cars.  It 
has  been  possible  to  do  this  without  encroaching  on  avail- 
able headroom,  owing  to  the  open  character  of  these 
gangways.  The  closed  vestibule  has  prevented  any  similar 
provision  being  made  on  the  motor-cars. 

The  number  of  seats  in  the  motor-cars  is  32,  and  in  the 
trailer  cars,  52  ;  the  seats  of  the  motor-cars  are  upholstered 
in  red  pegamoid,  and  in  the  trailer  cars,  in  moquette,  but 
some  of  the  cars  will  enter  service  with  the  original  rattan 
seats. 


Motor  Coach  Employed  in  the  Bakerli 


-Watford  Service 


The  interior  steel  panels  of  the  motor-cars  are  painted  a 
light  brown  to  tone  in  with  the  colour  of  the  mouldings,  &c, 
which  are  of  teak  or  steel,  painted  to  match  ;  the  lamp 
fittings  and  ends  of  cross  seats  are  finished  in  oxidised 
bronze  ; "  other  fittings  are  of  aluminium  alloy.  The 
exterior  colour  of  the  cars  is  lake,  with  white  upper  panels 
and  gold  lettering. 

With  regard  to  ventilation,  in  addition  to  the  ordinary 
drop  lights,  an  air  duct  with  perforations  runs  the  whole 
length  of  the  car,  and  is  open  to  the  air  at  the  ends. 

The  cars  are  constructed  of  steel, 
with  some  wood  interior  finish. 

The  motor  trucks  are  of  the  equaliser 
liar  type,  with  helical  springs  :  the 
framing  is  built  up  of  mild-steel  rolled 
sect  inns. 

The  trailer  trucks  are  built  up  of 
pressed  steel  sections,  and  are  fitted 
with  laminated  side  bearing  springs. 

The  motor-cars  were  constructed  by 
the  Brush  Co.,  and  have  a  length 
overall  of  17  ft,  !)  in.,  while  the  weight 
of  car  completely  equipped  is — motor 
end,  21;i  tons;  trailer  end,  Uptons: 
total,  80.]  tons. 

The  total  weight  of  a  5-car  train 
(unloaded )  is  111)  tons. 

The  brake  equipment  is  of  Westing- 
house  type,  with  improved  triple  valves 
on  the  motor-cars  and  quick-acting 
triple  valves  on  the  trailers.  The  brake 
blocks  are  of  unchilled  cast-iron.  The 
air  compressor  is  of  the  B.T.H.  C.P. 
28A  type. 

All  the  cars  are  fitted  with  emer- 
gency electric  lights,  supplied  from  accumulators  carried  on 
the  motor-car,  and  arranged  to  automatically  switch  on  in 
the  event  of  the  main  supply  of  current  failing  at  any  time. 

Electric  current  at  GOO  volts  D.C.  will  be  supplied  north 
of  Queen's  Park  to  Bakerloo  trains  from  the  L.N.W.R. 
power  house  at  Willesden  (see  Elec.  Rev.,  Aug.  11th,  1916). 

As  the  C.L.R.  system  employs  an  earth  return,  while  the 
L.E.R.  system  employs  an  insulated  return,  it  has  been 
necessary  to  modify  the  equipment  of  the  motor-cars 
accordingly. 


For  -this  purpose,  two  additional  sets  of  shoe  gear  have 
been  fitted  on  the  motor-trucks,  one  on  either  side.  On  the 
trailer-truck  of  the  motor-car  there  was  insufficient  clear- 
ance below  the  sole-bar  of  the  body  to  fit  positive  shoes,  so 
that  these  have  had  to  be  arranged  on  the  truck  of  the 
adjacent  L.E.R.  trailer-car,  and  connection  made  to  the 
motor-car  by  means  of  jumpers. 

Other  points  in  the  conversion  from  earth  to  insulated 
return  were  the  provision  of  negative  switches  and  fuses  to 
the  main  circuit  and  each  of  the  auxiliary  circuits.  In 
doing  this  care  was  taken  to  reproduce  the  standard  arrange- 
ment of  London  Electric  Railway  wiring,  so  that,  electri- 
cally, the  difference  between  the  two 
types  of  stock  should  be  confined  to 
the  control  equipment. 

The  control  equipment  supplied  by 
the  B.T.H.  Co.  is  of  the  relay  auto- 
matic type.  The  normal  method  of 
operation  with  this  system  is  to  place 
the  controller  at  once  to  the  full-on 
position  when  starting  a  train.  The 
contactors  are  then  picked  up  in  their 
correct  sequence  by  the  current  limit 
relay,  which  operates  as  soon  as  the 
motor  current  has  dropped  to  a  pre- 
determined value. 

The  relay  consits  of  two  shunt  and  one 
main  coil.  The  latter  carries  current 
equal  to  that  of  one  motor  only.  The 
actuating  coils  of  the  contactors  are  en- 
ergised through  one  or  other  of  the  two 
shunt  coils  in  such  a  manner  that,  if  one 
is  energised  through  one  shunt  coil,  the 
next  one  to  close  will  be  energised  in 
series  with  the  other  shunt  coil.  The 
two  relay  shunt  coils  act  on  two  plungers  controlled  by 
gravity.  Each  plunger,  when  in  its  lower  position,  closes  a 
disk  switch  in  series  with  the  other  shunt  coil  ;  but  when 
raised  (due  to  its  coil  being  energised)  opens  this  switch. 
Thus,  when  one  of  the  plungers  is  raised,  the  shunt  coil, 
acting  on  the  other,  cannot  be  energised  because  of  the 
break  in  the  circuit  produced  by  the  above-mentioned 
switch,  but  although  it  is  the  control  current  that  raises  the 
plunger,  so  as  to  produce  this  break,  it  is  the  current  passing 
through  the  main  co'!   which   maintains  the  break,  and  the 


Main  Switchboard,  Contactors. 
&c,  in  Motor  Coach. 


Raised  Gangways  to  Equalise 
Difference  in  Platform  Levels. 


plunger  is  not  released  until  this  current  has  dropped  to  the 
pre-determined  value.  Then  the  plunger  falls  and  closes 
the  switch  which  completes  the  circuit  for  the  nexteontaetor 
coil  to  be  energised. 

The  principle  underlying  the  method  of  control  adopted 
in  connection  with  the  current  limit  relay  is  that,  after  a 
contactor  has  been  picked  up,  as  described  above,  its  coil  is 
immediately  transferred  (by  means  of  interlocks)  to  another 
wire.  There  are  thus  essentially  two  operating  wires,  the 
picking   up  wire  and   the  retaining   wire  (although  other 
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wires  are  introduced  for  forward  and  reverse, circuit-breaker 
seifcing,  A.-*-. 

As  there  are  no  main  bus  lines  down  the  train  a  potential 
relay  is  fitted  on  each  motor-car,  which  drops  all  contactors 
on  tliat  car  when  the  shoes  lose  current.  This  is  necessary, 
because  when  no  current  passes  through  the  main  coil  of  the 
current  limit  relay  it  ceases  to  exercise  its  control  over  the 
rate  of  picking-up  of  contactors. 


Switch  Compartment,  Motor  Coach,  with  Side  Panels  Removed. 


r*  The  controller  has  four  forward  points  and  two  reverse 
(series  only),  of  which  Nos.  2  and  4  are  running  points, 
where  all  resistance  is  cut  out.  ct  moeaj, 

A  useful  provision  in  the  control  is  that  if  in  the  course 
of  the  automatic  notching  up  the  controller  handle'  is 
brought  back  to  the  first  or  third  notch,  as  the  case  may  be, 
the  automatic  closing  of  contactors  is  stopped,  but  those 
already  closed  are  kept  up. 

The  working  of  the  safety  button  on  the  controller  handle 
differs  from  the  L.E.R.  standard  in  that  the  safety  button 
can  be  released,  except  when  the  handle  is  at  off  position. 
If.  however,  the  handle  itself  be  let  go,  it  flies  back  to  off 
position,  when  current  is  immediately  cut  off  and  the 
brakes  applied  throughout  the  train. 

Another  safety  device,  which  is  now  part  of  the  standard 
L.E.R.  equipment,  is  the  control  circuit  governor.  By 
interrupting  the  control  circuits  it  prevents  the  train  being 
driven  forward  unless  the  train  pipe  of  the  Westinghouse 
brake  is  charged  with  air  and  the  tripcock  is  cut  in. 

Each  motor-car  is  fitted  with  two  G.E.  212  motors  of 
24  0  H.P.,  geared  for  a  free  running  speed  of  35-40  M.P.H. 


will  require  the  expenditure  of  thousands  of  pounds  for  new 

wiring,  money  thrown  away  for  nothing  at  all  :  and  if  it 
comes,  it  will  hamper  our  trade  in  the  coming  ;-t rn-_rirle  in 
a  way  that  will  make  the  Huns  shout  for  joy. 

We  optimists  thought  of  all  that,  and  we  watched  for  tin- 
instant  response  from   tin-  whole  electrical   industry.     We 
knew  that   Hackney  had  nothing  to  fear.     They  were  only 
the  nominal  object   of  the  fight,  ami  we — all  of  us — would 
see  thai  they  paid  no  more  than  anyone 
else — not    a  penny    more.      We    knew 
the    electrical  industry,  and   we  knew 
it  would  do  its  duty. 

Then  a  strange  tiling  happened. 
"  It's  a  hard  world,"  said  the  balloonist 
when  he  hit  the  ground,  but  not  so 
hard  as  something  is  soft  in  the  tops  of 
a  number  of  those  who  manage  our 
affairs.  Take  the  case  of  Bolton. 
Bolton  Town  Council  received  the 
Hackney  appeal  for  support,  and  took 
no  notice  of  it.  Now,  if  it  had  been 
their  football  team  that  was  in  danger  ! 
Ah,  that  would  have  been  another 
story.  Meetings,  processions,  money. 
aud  everything  necessary  for  fighting 
tu  victory  there  would  have  been,  and 
in  plenty.  But  it  was  only  a  half- 
million  pound  electricity  works  that 
was  in  danger,  and  the  .good  of  the 
town's  industry.  So  these  hard-headed, 
keen-as-mustard  business  men  of  Bolton 
received  Hackney's  appeal,  doubtless 
recorded  it  on  their  minutes,  and  that 
was  all.  "What  Lancashire  thinks 
to-day,  England  thinks  to-morrow." 
The  Lord  preserve  us  ! 

Then  Hull.  Hull  is  Yorkshire,  and 
we  all  know  that  even  the  hard-headed 
Lancastrian  yields  to  the  man  from 
Yorkshire.  But  Hull  was  not  much  better  than  Bolton. 
They  have  a  half-million  pound  station  which  is  growing  in 
importance,  but,  judging  from  their  response  to  the  appeal, 
they  think  little  of  it.  They  gave  something,  to  lie  sure, 
which  is  to  their  credit,  but  it  is  a  small  credit. 

Other   Committees   have   asked    the    Local   Government 
Board,  and  have  made  the  reply  an  excuse  for  doing  nothing. 


LIGHTING     ENERGY     AT     POWER     RATE5. 


The  Hackney  Action. 


[communicated.] 

When  the  Gas  Association  decided  to  go  for  Hackney,  we 
electrical  optimists  smiled,  with  the  great  big  smile  of  the 
tiger  when  he  sees  his  dinner  walking  the  right  way.  As 
well  as  the  gas  men,  we  knew  that  all  the  pother  was  not 
for  the  benefit  of  Hackney,  but  that  a  verdict  was  wanted 
which  would  prevent  factories  from  obtaining  lighting 
energy  at  power  rates.  If  the  gas  men  win,  our  factories 
will  require  two  sets  of  cables  throughout,  one  for  power  and 
the  other  for  lighting  ;  a  motor  set  up  a  hundred  yards 
from  the  mains  will  require  two  sets  of  cables,  one  for  the 
motor  current  and  one  for  the  lamp  beside  i  t.    The  Billy  change 


Sleet  Brish  Fitted  to  Tkick.  in  "opf 
Bakerloo  -Watford  Line. 


Position  ; 


As  if  they  could  not  have   voted   it  to  their  engineer  as 
salary,  and  arranged  for  him  to  send  it  in  his  own  name  ! 

You  people  who  are  standing  by,  idly  watching  Hackney 
fight  your  fight,  like  so  many  Conscientious  Objectors,  have 
you  ever  thought  that  it  would  pay  Hackney  and  the  Gas 
Association  to  come  to  terms  secretly,  so  as  to  promulgate 
a  verdict  which   would  give  the  gas  people  all  they  want  ': 
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They  could  even  make  it  well  worth  while  for  Hackney  to 
accept  such  a  defeat.     Then  you  would  be  squealing  just  as 

hard  as  the  Conscientious  Objector  who  found  that  the  Zep. 
had  bombed  his  shop  ! 

Come  along,  electrical  men  !     Be  yourselves,  be  British  ! 
The  very  gas  men  will  respect  you  if  you  fight  them.     Bnt 


The  Bakerloo- Watford  Extension  ;  Train  in  Watford  Station 

if  you  will  not  stand  up  for  your  rights,  and  if  you  are 
beaten  for  lack  of  energy  to  defend  yourselves,  then  in 
Heaven's  name  take  your  whipping,  and  do  not  whine  and 
call  the  gas  men  nasty  names. 


A     LINKINQ-UP     SCHEME  :     ACCRINGTON, 
HASLINGDEN,    AND     RAWTENSTALL. 


Considerable  interest  is  being  shown  at  the  present  time 
in  linking-up  schemes,  and  it  may  be  of  interest  to  set  out 
some  of  the  details  of  the  arrangement  which  has  recently 
been  put  into  operation  between  the  Corporations  of 
Aficrington,  Haslingden,  and  Rawtenstall. 


supply  in  Haslingden  is  distributed  by  that  authority,  and 
a  numberof  important  power  consumers  are  now  supplied  from 
static  transformer  sub-stations,  as  well  as  from  a  three- 
phase,  four-wire,  low-tension  alternating-current  network  in 
the  centre  of  the  town.  A  rotary  converter  is  also  provided 
to  supply  the  tramway  system. 

Some  few  months  ago  it  was  decided 
to  link  up  with  Rawtenstall.  which, 
fortunately,  had  the  same  pressure  and 
frequency  as  Accrington,  and  by  agree- 
ment between  the  three  authorities, 
the  cables  and  other  works  have  been 
provided  to  give  effect  to  this  decision. 
Haslingden  is  at  present  taking  about 
half  its  full  requirements  from  each 
of  the  two  generating  authorities,  and 
Accrington  and  Rawtenstall  are  placed 
in  a  position  to  be  of  mutual  assistance 
to  one  another  by  means  of  the  inter- 
connecting mains.  "When  necessary,  of 
course,  the  whole  of  the  Haslingden 
supply  can  be  taken  from  one  Bource. 
The  arrangement  is  mutually  beneficial 
to  all  three  undertakings  ;  Haslingden 
has  the  alternative  of  two  supplies  : 
Accrington  and  Rawtenstall  can  inter- 
change power  in  an  emergency  or  at 
light  loads,  and  the  interconnecting 
main  is  always  in  use  for  affording  a 
regular  supply  to  consumers  in  Has- 
lingden and  on  the  run  of  the  main  in 
Accrington  and  Rawtenstall. 

The  above  arrangement  is  likely  to 
be   adopted   wherever   possible   in  the 
numerous  linking-up  schemes  at  pre- 
sent under  consideration,  as  obviously  it  is  most  economical 
for  interconnecting  mains  to  be  laid,  not  for  emergency 
only,  but  to  serve  industries  or  towns  on  their  route. 

Under  present  circumstances  it  is  not  intended  that  the 
Accrington  and  Rawtenstall  systems  should  regularly  run  in 
parallel,  although  the  arrangement  of  the  e.h.t.  switcbgear 
will  euable  this  to  be  done,  if  found  desirable,  in  the  future. 
The  original  supply  from  Accrington  to  Haslingden  was 
by  two  feeders,  each  separately  feeding  a  power  transformer 
in  the  principal  sub-station  for  local  distribution,  and  an 
e.h.t.  ring  main  to  consumers'  sub-stations.  The  low- 
tension  mains  from  the  transformers  were  brought  to  a 
three-phase,  four- wire  switchboard,  and,  by  means  of  change- 
over switches,  it  was  possible  for  either  transformer  to  deal 
with  the  load.  There  was  therefore  duplicate  apparatus 
throughout.   This  proved  exceedingly  useful  wdien  changing 


A.C.     BUS     BARS    6500  I 


TRANSFORMER. 


accrington   feeder        bus  bar  coupler         rawtenstall   feeder 
Fig.  1. — Diagram  Showing  Linking-up  Connections. 


Haslingden  is  situated  about  halfway  between  Accrington 
and  Rawtenstall,  and  for  the  past  five  years  has  been  served  by 
a  three-phase,  50  -  period,  6,000-volt  alternating-current 
supply  in   bulk   from   the   Accrington   Corporation.     The 


over  to  the  new  scheme,  as  it  enabled  all  the  alterations  to 
be  made  without  shutting  down  the  supply.  Fig.  2  illus- 
trates part  of  the  original  arrangement,  and  fig.  8  showg 
the  revised  arrangement. 
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Under  the  new  scheme  it  was  necessary  to  group  all  the 
e.h.t.  cubicles  together,  and  connect  them  to  a  common  set 
of  bus-bars,  the  two  Accrington  feeders  being  arranged  on 
one  side,  and  the  Rawtenstall  feeder  on  the  opposite  side  of 
a  bns-bar  coupler  switch.  One  power  transformer  and  one- 
half  of  the  ring  main  feeder  is  connected  to  each  side,  as 
shown  in  diagram,  tig.  1. 

With  this  design  it  is  almost  impossible  that  a  total 
interruption  can  occur  in  the  supply  to  ETaslingden,  as  each 


and  Rawtenstall  were  laid  by  the  Rawtenstall  Corporation, 

iinder   the  supervision  of  Mr.  C.  L.   E.  Stewart,  b 
electrical  engineer. 


THE 


SUPPLY     OF 
GREATER 


ELECTRICITY 
LONDON. 


TO 


-Original  Feeder  Switchgeab,  Haslingden. 


half  of  the   e.h.t.    switchboard   can   be   used    absolutely 
independent  of  the  other  half. 

The  cubicles  are  equipped  with  the  usual  oil  switches 
and  isolators,  together  with  the  current  and  pressure  trans- 
formers for  operating  the  integrating  wattmeters  and 
automatic  switches. 

By  reason  of  the  necessity  to  obtain  correct  records,  not 
only  of  the  supply  to  Haslingden  by  either  Accrington  or 
Rawtenstall,  but  also  of  any  interchange  of  supplies  by  the 
two  generating  authorities,  special 
attention  has  had  to  be  given  to  the 
meter  equipment.  Six  unbalanced  load 
wattmeters  of  the  Aron  type,  with 
Merz  maximum-demand  attachment, 
are  provided,  one  set  of  three  being 
connected  to  the  Accrington  feeder, 
and  the  other  set  to  the  Rawtenstall 
feeder.  Each  meter  is  provided  with 
a  ratchet  and  pawl  attachment  to  the- 
gearing, 'so  as  to  register  the  supply  in 
one  direction  only,  and  one  meter  is 
Used  as  a  cheek  against  either  of  the 
other  two. 

It  will  be  noticed  from  the  diagram 
that  each  check  meter  is  provided 
with  a  two  d.p.  non-break  change-over 
reversing  switches  for  the  two  current, 
elements  of  the  meter.  With  the 
switches  in  the  top  position,  the  current 
through  both  elements  flows  in  one 
direction,  and  will  check  meter  No.  1, 
whilst  with  the  switches  in  the  bottom 
position,  the  current  will  flow  through 
the  meter  in  the  opposite  direction, 
and  cheek  meter  No.  i.  In  order  to  prevent  the  current 
transformer  secondaries  from  being  open-circuited,  the 
switches  are  made  of  the  non-break  pattern. 

There  is  no  doubt  that  a  metering  arrangement  of  this  kind 
presents  some  difficulties,  especially  when  charges  are  based 
on  the  maximum  demand  principle,  but  these  can  be  over- 
come by  a  little  give  and  take  on  the  part  of  the  contract- 
parties,  and  are  insignificant  in  comparison  with  the  immense 
boon  of  interconnection. 

The  work  has  been  designed  and  carried  out  under  the 
direction  of  Mr.  S.  .1.  Watson,  of  Bury,  the  advisory 
engineer  to  the  Haslingden  Corporation  ;  and  the  con- 
tractors for  the  E.h.t,  switchgear  were  .Messrs.  Ferguson, 
Pailin  &  Co.,  Ltd.    The  e.h.t.  mains  between   Easlingden 


[communicated.] 

The  announcement  made  recently  that  the  President  of  the 
Board  of  Trade,  Sir  Albert  Stanley,  has  appointed  a  Com- 
mittee to  consider  and  report  what  steps  should  be  taken, 
whether  by  legislation  or  otherwise,  to  ensure  that  there 
shall  be  an  adequate  and  economical  supply  of  electric 
power  for  all  classes  of  consumers  in  the  United  Kingdom, 
particularly  industries  which  depend  upon  a  cheap  supply 
of  power  for  their  development,  will  be  welcomed  by  all 
who  have  at  heart  the  satisfactory  progress  of  the  electrical 
industry.  The  members  of  the  Special  Committee  selected 
for  this  great  task  are  men  of  tried  ability  and  great 
experience.  The  choice  reflects  credit  on  Sir  A.  Stanley, 
and  we  cannot  doubt  that  such  professional  and  commercial 
men  as  are  closely  connected  with  the  development  of  the 
industry  will  seize  the  opportunity,  and  give  freely  of  their 
best  should  they  be  called  upon  to  give  evidence  or  assist  in 
so  great  a  cause. 

It  is  difficult  to  realise  the  importance  and  magnitude  of 
the  task  undertaken,  but  no  one  knows  better  than  Sir 
Albert  Stanley  the  inevitableness  of  tackling  the  problem, 
and  we  can  only  admire  the  promptness  which  he  has 
shown  in  setting  the  wheels  in  motion. 

No  one,  who  had  given  the  least  thought  to  the  matter, 
questioned,  even  before  the  war,  the  far-reaching  import- 
ance of  providing  even  a  small  community  with  cheap 
light,  heat,  and  power  in  convenient  form  for  industrial  and 
social  purposes  ;  but  recent  events  have  shown  that  not 
only  the  power  of  local  communities  to  produce,  prosper, 
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and  add  to  the  comfort  and  welfare  of  the  individual  is  at 
stake,  but  also  the  very  existence  of  a  Slate  depends  on  the 
provision,  in  an  adequate  and  far-seeing  way.  of  the  supply 
of  electrical  power  at  a  low  cost,  We  say  electrical  power 
advisedly,  for  although  under  certain  doubtful  circum- 
stances il  miuiii  be  found  that  some  other  form  could  be 
produced  and  distributed  more  cheaply,  yet  the  adaptability 
of  electricity  to  the  needs  of  the  nation  in  her  great  trial 
has  proved  its  right  to  the  premier  position.  We  have  only 
to  look  at  our  munition  factories  to  grasp  the  truth. 

As  part  of  the  problem  of  providing  electrical  power  to 
all  parts  of  Great  Britain,  the  question  of  a  cheap  and 
efficient  supply  to  London  will  form  a  weighty  factor.  It- 
is,  generally  accepted  thai  develop m  iu  Greater  London 
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has  been,  in  the  past,  most  unsatisfactory.  Although 
electricity  has  held  out  its  helping  hand  to  humanity 
since  the  early  eighties,  our  Parliament,  Government 
Departments,  financiers,  and  engineers  have  brought 
forth  to  an  uncomprehending  community  as  sickly,  ill- 
favoured,  and  ill-disposed  a  child  as  ever  saw  light  of  day. 
The  child,  ill-bom,  knows  not  itself  nor  its  political 
parents,  is  wilful,  perverse,  and  prone  to  fits,  ami  the 
struggling  millions  who  were  to  benefit  so  largely  from  this 
new  gift  of  the  gods  "  look  up  and  are  not  fed."  No 
doubt  the  new  Committee  in  whose  hands  the  welfare  of 
the  child  will  now  lie,  will  diagnose  the  complaint  and 
apply  the  proper  remedy. 

It  is  not  difficult  now  to  look  back  and  see  how 
the  Electric  Lighting  Act  of  1882*  the  original  Act 
for  granting  Provisional  Orders,  has  been,  because  of 
its  narrow  and  limited  conception,  the  great  drag  on 
successful  development  In  this  Act  the  grant  of  the 
Order  to  companies  or  local  authorities  by  the  Board  of 
Trade  was  limited  to  the  too  short  period  of  21  years,  only 
to  be  extended  by  the  Electric  Lighting  Act  of  1888  to  a 
period  of  42  years.  The  local  authority  if  not  itself  the 
owner  of  the  Order  would  in  21  years  be  entitled  to  acquire 
the  property  of  any  company  operating  within  its  boundary. 
Neither  Act  legalised  a  staudard  pressure,  or  system  of 
supply,  and  they  may  be  likened  to  a  measure  giving  powers 
to  lay  down  in  all  parts  of  the  kingdom  and  each  district  in 
London,  railways  differing  from  one  another  in  track  and 
loading  gauge.  The  self-sufficient  local  authorities  in 
London  were  thus  set  in  their  own  water-tight  compart- 
ments, and  with  the  assistance  of  youthful  and  enthusiastic 
engineers  evolved  quaint  schemes,  interesting  and  to  some 
degree  instructive  maybe,  but  carrying  the  seed  of  their 
own  or  their  neighbours'  ultimate  destruction. 

Sir  Francis  Marindin's  inquiry,  made  at  the  instigation 
of  the  Board  of  Trade  in  1889,  into  the  questions  as  to 
whether  lower  pressure  generating  stations  in  the  central 
districts  would  be,  as  compared  with  large  high-pressure 
stations  outside  the  central  aiea,  more  economical,  and  as 
to  the  relative  advantages  of  direct,  and  alternating  currents, 
resulted  in  both  systems  being  established.  The  direct- 
current  low-pressure  undertakings  were  generally  confined 
within  parish  or  like  boundaries,  while  the  large  alternating- 
current  undertakings  were  given  leave  to  compete  with 
them  over  areas  embracing  many  parishes,  and  generally  the 
right  of  companies  to  combine  was  forbidden.  Apparently 
this  was  the  soft  compromise  so  fatal  to  effective  progress 
and  development.  Nevertheless  companies  were  established, 
and  commenced  supply.  The  industry  struggled  along, 
weltering  in  this  legislative  sou]),  and  it  was  found  that  by 
extending  the  area  supplied  and  increasing  the  size  of  the 
power  station,  the  cost  of  electricity  could  be  reduced.  In 
1898  Parliament,  had  many  schemes  before  it  for  considera- 
tion, involving  large  scale  supply  in  several  parts  of 
England.  A  Committee  of  both  Houses,  known  as  Lord 
Cross's  Committee,  was  formed,  and  considered  the  matter. 
In  their  report  they  drew  attention  to  the  importance  of 
electricity  for  power  purposes  as  distinct  from  that  of  light- 
ing, emphasised  the  advantage  of  generating  on  a  larger 
scale  than  heretofore,  and  drew  attention  to  the  point  that 
the  supply  of  electricity  in  bulk  and  in  retail  were  distinct 
questions. 

In  this  year  the  L.C.C.  and  the  local  authorities  within 
its  boundary,  in  conference,  decided  that  it  would  be 
desirable  for  the  Council  to  supply  to  the  local  authorities 
electricity  in  bulk.  This  conference  was  the  forerunner  of 
various  appeals  to  Parliament  in  1902,  1903,  1904  and 
1905,  supported  by  the  L.C.C,  whose  first  important  bulk 
supply  scheme  was  introduced  in  1906.  The  Bill  of  1900 
asked  for  powers  to  supply  from  Greenwich  Power  Station, 
in  conjunction  with  a  new  station  to  be  erected  in  Battersea, 
electricity  in  bulk  to  authorised  distributors  in  the  County 
of  London,  and  in  a  large  district  outside.  This  Bill  \\;is 
thrown  out  by  the  Commons  Committee  on  the  ground  of 
its  being  only  permissive,  whereas  authorised  distributors, 
it  was  contended,  should  be  able  to  demand  a  supply  if  they 
required  it.  The  Committee  also  disapproved  of  the  proposed 
voltage  of  6,000,  and  of  the  distribution  scheme.  They 
agreed,  however,  that  the  Council  was  the  proper  supply 
authority,   and    that   they  jnight  either    (I)  do,    the  whole 


work  themselves,  or  (2),  retain  one  part  of  the  undertaking, 
and  permit  private  enterprise  to  undertake  the  other  part, 
or  (3),  lease  the  whole  enterprise.  A  new  Bill  was  prepared 
for  1907  to  carry  out  the  first  recommendation,  but  after 
the  elections  in  February  of  that  year  the  policy  of  the 
Council  changed,  and  the  Bill  was  altered,  so  that  a  lease  of 
the  undertaking  might  be  given  to  a  private  enterprise.  The 
House  of  Commons  Committee  called  for  particulars  of  the 
terms  of  the  lease  and  the  name  of  the  lessee,  which  the 
Council  were  unable  to  furnish,  and  the  Bill  was  accord- 
ingly thrown  out. 

In  1908,  the  London  Electric  Supply  Act  came  into 
force.  This  measure  allowed  nine  of  the  London  com- 
panies to  connect  their  undertakings,  in  order  to  give 
mutual  assistance,  and  empowered  the  L.C.C.  to  purchase 
the  undertakings  in  1931. 

The  Electric  Lighting  Act  of  1909  authorised  the  Board 
of  Trade  to  allow  authorised  undertakers  to  acquire  land  for 
generating  stations  compulsorily,  or  to  supply  in  bulk,  or 
to  supply  railways,  Ac,  within  their  area  with  power  to  be 
used  partly  within  and  partly  without  the  area,  and, 
further,  allowed  linking-up  to  all  authorised  undertakers. 

The  London  Electric  Supply  Act  of  1909  included  the 
remaining  London  companies  within  the  provisions  of  the 
Act  of  1908  as  regards  purchase  by  the  L.C.C.  in  1931. 

Thus  by  1909,  the  L.C.C,  by  its  efforts,  was  charged 
with  the  responsibility  of  providing  for  the  future  an 
adequate  and  cheap  supply  of  electricity  in  London. 

In  1912,  the  Council  referred  the  consideration  of  the 
whole  matter  to  a  Special  Committee,  presided  over  by  Mr. 
G.  H.  Hume,  one  of  the  members  selected  for  the  Board  of 
Trade  Committee  now  formed.  This  Committee  went  into 
the  matter  most  exhaustively,  anil  just  prior  to  the  outbreak 
of  war  (in  July.  1914)  prepared  their  report,  and  submitted 
it  to  the  Council  in  October  of  the  same  year.  Its  recom- 
mendations provided  for  the  application  to  the  whole  of  the 
London  supply  undertakings  of  a  combination  of  municipal 
control  and  private  operation,  and  suggested  that  "  an 
arrangement  might  be  made  under  which  the  capital  re- 
quired should  be  provided  in  definite  proportions  by  the 
authority  and  a  company,  the  company  to  have  possession  of 
the  whole  of  the  undertaking  (including  any  undertakings 
acquired)  for  a  definite  period,  subject  to  full  powers  of 
control  and  supervision  by  the  authority."  The  scheme 
involved  the  co-operation  of  authorities  outside  the  Council's 
boundary,  and  no  compulsory  purchase  of  existing  under- 
takings was  contemplated.  As  the  report  reads,  "  the  key- 
note of  the  whole  proposal  is  that  an  offer  to  the  existing 
undertakings  of  a  means  of  increasing  the  efficiency  of  their 
present  undertakings,  or,  if  they  prefer  it,  an  offer  of  a 
means  of  handing  over  their  complete  undertakings,  upon 
terms  to  be  agreed,  to  a  central  authority.  Under  the 
scheme  put  forward  no  immediate  or  drastic  '  scrapping  '  of 
existing  capital  is  contemplated,  but  a  great  increase  in 
consumption  and  a  reduction  in  the  selling  price  will  be 
effected  at  an  early  date." 

Much  water  has  passed  under  London  Bridge,  and  the 
minds  of  all  interested,  both  inside  and  outside  the  Council, 
have  been  steeped  in  the  melting  pot  of  the  war  since  this 
report  was  written,  and  now,  although  the  necessity  for 
unification  of  general  control  and  co-operation  for  all 
electricity  undertakings  within  Greater  London  is  freely 
granted,  any  successful  scheme  must,  it  is  recognised,  be 
freed  from  the  paralysing  effect  of  changing  political 
influences,  and  be  based  on  statesmanship  of  a  high  order 
and  integrity.  Although  only  a  brief  outline  has  been  given 
of  the  development  of  the  industry  in  London,  sufficient  has 
here  been  written  to  show  that,  patiently  conceived  and  as 
patiently  applied,  measures  will  be  required  to  counteract 
the  ill-prepared  plans  of  the  past; 

Let  us  hope  that  all  who  may  be  called  upon  to  think, 
advise,  and  act  on  this  great  occasion  so  opportunely  and  so 
prominently  offered,  will  remember  one  of  the  enstomsof  our 
rude  forefathers,  which  was  periodically  to  burn  in  the 
person  of  their  High  Priest  and  King,  the  god  they 
Worshipped,  in  the  hope  that  his  spirit,  having  thrown  oil 
the  paralysing  coil  of  mortality,  might  return  purified  and 
strengthened  with  his  sojourn  in  Spirit  Land,  and  take  up 
once  more  the  work  of  material  and  spiritual  assistance. 
Let  us  burn  our  old  ideas,  and   seek   guidance  from  a  new 
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and  wider  vision  of  duty,  and  a  truer  perception  of  the 
meaning  of  the  new  dawn  ;  heralding  a  blazing  day  when 
all  other  motives  will  give  place  to  co-operation  of  capital, 
bra  in  work,  and  labour  for  the  realisation  of  the  material 
and-  artistic  wants  of  our  race. 

Whether  the  capital  certain  to  be  required  be  derived 
from  the  individual  via  the  coffers  of  a  public  authority, 
or  from  the  individual  rid  the  purse  of  a  private  company. 
will  not  be,  we  venture  to  think,  a  matter  of  such  great 
importance  as  the  consideration  of  the  due  control  to  lie 
exercised  by  the  consumers  over  those  interests,  which  will 
naturally  centre  round  a  low  tariff.  The  administration 
and  organisation  offering  the  customer  the  best  result  will, 
no  doubt,  lie  the  one  ultimately  adopted.  The  tariff,  we 
venture  to  prophesy,  will  be  so  arranged  as  gradually  to 
eliminate  those  stations — be  they  municipally  or  company 
owned — which  cannot  show  ability  to  produce  for  a  con- 
siderable time  ahead,  electricity  at  a  cheaper  rate  than  it 
can  be  delivered  to  their  terminals  by  an  adjoining  company 
or  public  undertaking. 

We  welcome  the  Committee,  if  only  as  giving  a  lead  to 
those  clear  definitions  of  policy  so  much  required  in  antici- 
pation of  our  boys'  return  from  the  war,  and  the  then 
necessity  of  finding  them  useful  work  with  the  least  possible 
delay. 

"We  hail  the  formation  of  the  Committee  with  the  greatest 
satisfaction,  and  wish  it  every  success. 


THE     ELECTRICAL     EQUIPMENT    OF     MOTOR 
GARAGES. 


There  is  undoubtedly  a  good  field  for  enterprise  in  con- 
nection with  the  use  of  electricity  in  public  and  private 
motor  garages,  especially  in  large  garages  where  petrol  cars 
are  overhauled.  For  inflating  tires,  for  instance,  a  small 
motor-driven  air-compressor,  mounted  on  a  truck  so  that  it 
can  be  transferred  from  place  to  place,  is  exceedingly  useful. 
Compressed  air  can  be  utilised  not  only  for  inflating  tires, 
but  also  for  Gleaning  upholstery,  although  a  portable  motor- 
driven  vacuum  cleaner  is,  perhaps,  preferable  lor  the  latter 
purpose.  In  large  public  garages  it  may  be  better  to  install 
a  stationary  compressor.  This  arrangement,  however,  in- 
volves the  provision  of  a  pipe  system  and  a  fair-sized  storage 
tank.  .Some  American  motor  garages  have  been  equipped 
with  compressed  air  plant  of  this  kind,  but  unless  com- 
pressed air  is  likely  to  be  required  at  more  than  one  place 
at  a  time,  the  portable  equipment  leaves  little  to  be  desired. 
The  electric  motor,  in  the  latter  case,  is  usually  started 
with  an  ordinary  starting  switch,  whereas  in  the  case  of 
the  stationary  equipment  an  automatic  pressure  regulator 
starts  and  stops  the  motor  at  predetermined  limits  erf  air 
pressure. 

Portal ile  electric  tools — such  as  drills,  buffing  machines, 
and  grinders — are  also  of  considerable  value  in  connection 
with  the  repair  and  renovation  of  carsyfor  with  their  aid. 
work,  which  under  ordinary  conditions  is  difficult  and 
tedious,  can  often  be  carried  out  with  comparative  ease. 
With  portable  electric  drills,  for  instance,  holes  can  be 
drilled  in  awkward  places,  and  a  great  deal  of  work  in  the 
way  of  dismantling  may.  in  certain  eases,  lie  avoided.  Many 
mechanical  engineers  still  exhibit  a  distinct  preference  for 
compressed  air  tools,  which,  of  course,  have  proved  very 
reliable  :  but  electric  tools  offer  certain  advantages.  The 
wires  which  supply  the  current  are  more  flexible  and  more 
easily  handled  than  the  pipes  used  for  compressed  air. 
Moreover,  electric  tools  are  more  efficient.  Portable 
electric  tools  are  made  in  two  distinct  types.  In  one  case, 
the  motor  is  combined  with  the  drill,  or  whatever  kind  of 
tool  it  drives,  whilst  in  the  other  case  the  motor  drives  the 
tool  through  a  flexible  shaft.  The  merits  and  demerits  of 
these  two  arrangements  are  fairly  obvious.  In  the  former 
case,  the  power  of  the  tool  is  limited  by  the  weight  of  the 
motor,  which  lias  to  be  lifted  into  position  ;  whereas  in  the 
latter  case,  the  weight  of  the  motor  does  not  count,  since 
the  power  is  transmitted  to  the  tool  through  a  flexible 
shaft.      A  motor  of  the  desired  power  can  lie   mounted  on  a. 


truck,  which  can  be  transferred  from  place  to  place  in  the 

same  way  as  a  portable  air  compressor  or  vacuum  cleaner, 
and  any  amount  of  power  within  the  capacity  of  the 
motor  can  be  supplied  to  the  tool  through  the  flexible 
-haft.  Put  thisarrangement  is  only  really  accessary  when 
the  work  is  heavy,  the  combination  of  the  motor  and 
tool  being  quite  satisfactory  for  almost  all  motor-car  repair 
work.  Toolsof  tin-  latter  type  are  more  efficienl  than  those 
involving  the  use  of  a  flexible  shaft.  Flexible  shafting, 
though  quite  satisfactory  from  a  mechanical  point  of  view, 
introduces  a  certain  amount  of  loss  in  power,  and  is  less 
easily  handled  than  a  flexible  cable  or  wire.  In  motor 
Lraraevs.  and,  in  fact,  everywhere  where  electric  tools  are 
employed,  the  use  of  substantial  leaJs  for  the  supply  of 
current  is  very  essential.  The  leads  of  electric  tools  are 
nearly  always  subjected  to  very  rough  treatment,  and 
unless  properly  insulated  a  grjeat  deal  of  trouble  is  liable 
to  arise.  The  C.T.S.  wires  are  very  suitable  for  electric 
tools,  because  they  will  stand  any  amount  of  rough  usage. 
For  wiring  garages,  moreover,  these  wires  offer  advantages, 
especially  when  a  cheap  wiring  system  is  required. 

.The  heating  of  motor  garages  is  a  very  important  matter, 
and  in  this  connection  there  appears  to  be  a  good  opening  for 
the  electric  radiator.  If  a  motor  garage  lie  imperfectly 
heated  during  the  winter  months,  the  water  in  car  radiators 
and  cylinder  jackets  is  apt  to  freeze.  With  the  ordinary 
methods  of  heating  there  is,  owing  to  the  presence  of  petrol, 
considerable  risk  of  fire,  and  it  is  for  this  reason  that 
electric  heating  is  advantageous.  So  Ear,  however,  few 
motor  garages  in  this  country  are  heated  in  this  manner. 
The  heating  arrangements  in  some  cases,  in  fact,  are  very 
inadequate,  with  the  result  that  when  the  weather  is  severe, 
freezing  troubles  are  occasionally  met  with.  Freezing  of 
the  cooling  water  often  results  in  cracked  cylinder  jackets 
and  other  damage  to  the  cooling  system,  so  that  adequate 
heating  is  very  important.  Of  course,  such  trouble  can 
always  lie  avoided  by  draining  the  water  out  of  the  cooling 
system  every  time  the  ears  are  put  away,  but  this  is  a 
troublesome 'job  that  ought  to  be  avoided.  One  method  of 
heating  garages,  which  lias  been  adopted  in  America,  is  to 
draw  hot  air  by  means  of  an  electrically-driven  fan  from  a 
stove  situated  in  an  adjoining  building)  but  the  Fnosl 
convenient  method  is  to  employ  electric  heaters.  For 
private  motor  garages  in  which  freezing  troubles  occur 
most  frequently,  elect  ric  bonnet  heaters  arc  made  which 
answer  the  purpose  admirably.  Heaters  of  this  description 
consume  very  little  current.  They  are  made  for  pressures 
ranging  from  12  to  240.volte,so  that  they  can  either  be 
worked  from  the  house  service  or  from  an  accumulator,  If 
the  engine  bonnet  be  covered  with  a  rug.  the  heat  supplied 
by  the  apparatus  is  quite  sufficient  to  maintain  the  tempe- 
rature of  the  water  well  above  freezing  point  ;  indeed,  it  is 
said  to  keep  the  water  warm  enough  to  maintain  the  oil  in 
a  fluid  condition,  ami  thus  allow  the  engine  to  be  easily 
cranked  when  the  time  lor  starting  arrives. 

Although  many  motor-cars  are  now  fitted  with  dynamos 
that  charge  the  accumulators  en  mute,  and  separate  battery 
ignition  is  rather  out  of  date,  a  fair  amount  of  accumulator 
charging  still  has  to  be  done  in  connection  with  the  motor 
industry.  When  the  supply  is  a  continuous  one  the  cells 
are  usually  connected  in  series  with  lamps,  but  many  garage 
proprietors  have  no  means  of  charging  from  A.e.  mains. 
Central  station  engineers  and  others  who  may  undertake  the 
electrification  of  motor  garages  ought,  under  these  con- 
ditions, to  get  some  sort  of  rcctitier  or  motor-generator 
installed.  A  small  meroury-vaponr  rectifier  might  be  used 
with  advantage.  If.  however,  the  accumulator' charging 
business  is  small,  and  low  initial  cost  is  an  important  con- 
sideration, use  might  lie  made  of  a  Xodoit  valve.  Although 
these   chemical     rcelitiers    have    been    displaced    to  a   large 

extent  by  mercury-vapour  and  mechanical  rectifiers,  they 
are  cheap,  and  can  be  manufactured  bj  anyone  possessing  a 

little  mechanical  skill.  A  motor  mechanic  could  easily 
make    one    if   told    how    to   proceed.      Mercurv-\  apoltr  and 

mechanical  rectifiers,  however,  are  more  satisfactory,  and 
where  a  fair  amount  of  accumulator-charging  has  to  be 
done,  either  a  inotor-generator  or  one  or  the  other  of  these 
rectifiers    OUghl     to    he    employed.      The    |  argon 

gas  rectifier  described  some  time  ago  in  the  Electrical 

Review  may  also  eventually  prove  useful  for  charging  cells 
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belonging  to  motor-curs.  The  practical  results  obtained 
with  this  rectifier  appear  promising,  but,  so  far,  the  apparatus 
lias  not  been  placed  upon  the  English  market. 

In  the  future,  electricity  is  sure  to  play  an  important 
part  in  the  petrol  car  industry.  Within  the  last  few  years, 
the  electric  lighting  of  oars  has  made  remarkable  headway, 
which  is  attributable  very  largely  to  the  advent  of  the 
metallic-filament  lamp.  Half-watt  motor-car  lamps  have 
recently  been  placed  upon  the  market,  but  the  candle- 
powers  are  at  present  too  high  for  side  and  tail  lights, 
and  apparently  they  are  intended  for  head  lights.  The 
introduction  of  these  lamps  should,  however,  considerably 
accelerate  electric  car  lighting  when  normal  conditions  are 
restored.  Tile  starting  of  car  engines  by  electricity  has  also 
been  adopted  within  recent  years,  especially  on  American 
cars,  many  of  which  arc  now  turned  out  complete  with 
electric  lighting  and  starting  outfits.  Not  long  ago  the 
only  part  of  a  petrol  vehicle  that  had  any  connection  with 
electricity  was  the  spark  coil  or  magneto,  and  the  average 
motor  engineer  knew  little,  and  cared  less,  about  electrical 
affairs.  But  the  time  appears  to  be  coming  when  every 
large  motor  garage  will  require  the  services  of  an 
experienced  electrician  to  carry  out  or  supervise  electrical 
repairs.  Moreover,  when  electric  vehicles  are  used  more 
extensively,  existing  motor  garages  may  be  provided  with 
charging  arrangements.  All  electrical  engineers  recognise 
that  if  the  electric  vehicle  is  to  make  headway  in  this 
country,  adequate  charging  facilities  must  be  provided,  and 
it  seems  that  steps  ought  to  be  taken  at  the  earliest  oppor- 
tunity to  get  large  motor  garage  proprietors,  in  districts 
where  there  is  likely  to  be  a  demand  for  current,  to  make 
arrangements  for  the  installation  of  charging  equipments  on 
the  standard  lines  recommended  by  the  Electrical  Vehicle 
Committee  of  the  I.M.E.A. 


THE     NATIONAL     SERVICE    OF    THE     PRESS. 


Thk  United  States  Congress  has  recently  rejected  a  proposal, 
embodied  in  the  Post  Office  Appropriation  Bill,  for  in- 
creasing the  postage  rate  upon  periodicals.  In  coming  to 
this  decision,  Congress  has  shown  consideration  for  some  of 
the  highest  interests  of  the  national  life,  and  has  set  an 
example  which  might  well  be  emulated  by  other  Govern- 
ments nearer  Home.  The  American  Electrical  Review  and 
Western  Electrician,  in  commenting  upon  the  matter, 
remarks  that  the  taxation  of  journals  in  the  manner  pro- 
posed is  not  a  matter  affecting  the  publisher  and  subscriber 
alone,  but  one  with  which  the  nation,  as  a  whole,  is  very 
closely  concerned.  "  Many  of  the  journals  are  a  national 
asset  of  a  high  order,  for  they  are  doing  a  magnificent  work 
in  the  service  of  the  country."  If  this  statement  fairly 
applied  in  the  case  of  the  journals  in  the  United  States  before 
it  had  actually  accepted  Germany's  challenge,  how  much 
more  will  it  do  so  under  the  actual  conditions  of  war,  and 
still  how  much  more  must  it  be  so  here,  where  journals  of 
many  kinds  have  acted  during  the  war  in  such  close 
co-operation  with  the  Government,  assisting  it  in  its 
propaganda  as  new  and  serious  situations  have  arisen. 
The  Forces  never  could  have  conducted  their  operations 
on  such  a  scale  had  not  the  assistance  of  the  Press 
been  availed  of  so  freely.  The  publicity  that  has  been 
given  to  requirements  in  such  matters  as  finance,  men, 
munitions,  and  food,  has  been  of  the  greatest  possible 
value,  and  it  has  been  freely  and  efficiently  accorded.  But 
it  is  not  merely  in  actual  publicity  that  the  Press  has 
assisted  the  Allied  effort;  in  a  variety  of  other  ways 
specialised  co-operation,  such  as  trade  journals,  by  virtue  of 
their  experience  and  available  sources  of  information,  are 
alone  able  to  render,  has  drawn  from  Government  officials 
such  remarks  as  :  "  We  are  absolutely  unable  to  do  without 
you  at  the  present  time."  Yet  apart  altogether  from  such 
matters  as  publicity  and  specialised  information,  there  are 
other  reasons  of  wider  application  which  would  seem  to 
justify  the  fullest  possible  consideration  in  reason  being 
extended  to  trade  journals,  so  that  in  these  times  of  stress 
and  shortage  they  may  be  enabled  to  maintain,  as  far  as 
practicable,  their  standard  of  efficiency  and  usefulness.     We 


quote  the  following  extracts  from  our  aforesaid  American 
contemporary  because  of  their  timeliness,  and  because  in 
these  days  it  is  all  too  easy  for  such  points  to  be  lost 
sight  of : — 

Many  of  the  journals  are  a  national  asset  of  a  high  order,  for 
they  are  doing  a  magnificent  work  in  the  service  of  the  country. 
The  imposition  of  increased  postage  would  restrict  circulation, 
place  an  additional  burden  upon  the  publisher,  and  one  whicli 
would  have  to  be  borne  eventually,  if  not  immediately,  by  the 
reading  public.  As  it  is,  the  present  high  price  of  paper  is  working 
a  hardship  with  many  of  the  nation's  periodicals  ;  in  some  instances, 
subscriptions  have  already  been  increased,  in  others,  circulation 
curtailed  and  reading  matter  retrenched,  to  the  detriment  of  the 
publisher,  the  subscriber,  and  the  advertiser. 

The  work  of  many  journals  is  not  merely  individual,  but 
national.  Perhaps  no  two  things  have  done  more  to  bring  North 
and  South,  East  and  West,  close  together  than  have  the  railroads 
and  the  nation's  journals.  By  means  of  low  postage  rates,  it  has 
been  possible  to  dispatch  these  journals  broadcast  over  the  country, 
placing  them  within  the  financial  reach  of  everyone.  Many  of 
these  technical  journals,  whether  in  the  field  of  engineering, 
medicine,  law,  art,  or  any  other  domestic,  industrial,  or  scientific 
sphere  of  endeavour,  are  fulfilling  a  function  impossible  to 
evaluate.  They  are  circulating  knowledge  and  experience,  creating 
inspiration,  building  incentive  from  the  example  set  by  others, 
and  making  possible  the  intimate  exchange  of  ideas.  To  the 
credit  of  the  technical  journals,  in  no  small  measure,  is  due  the 
rapid  development  of  civilisation  and  human  progress  of  the  last 
decade.  The  technical  journal  brings  one  into  intimate  contact 
with  the  world's  work,  and  dreams  and  aspirations  and  accomplish- 
ments of  others  ;  through  it  you  learn  what  the  world  is  doing, 
how  it  is  doing  it,  and  why.  The  technical  journal  imparts 
information,  it  suggests,  inspires,  creates,  and  guides.  Surely,  this 
is  the  most  efficient  manner  of  using  knowledge,  and  permits  of 
its  utilisation  to  the  best  advantage. 

The  technical  periodical  is  not  a  luxury.  It  is  a  necessity.  It  is 
necessary  to  the  engineer,  or  anyone  else  endeavouring  to  keep 
abreast  in  his  profession  or  calling  and  obtain  eminence  in  his 
domain.  To  remain  uninformed  to-day,  is  not  merely  to  stagnate, 
but  is  to  fall  behind.  Things  move  with  such  rapidity  in  these 
days,  that  one  must  either  keep  pace  or  be  lost  in  oblivion.  One 
cannot  mark  time.  New  methods  and  new  demands,  new  ways  of 
meeting  old  needs  arise,  and  make  the  rapid  circulation  of  know- 
ledge of  greater  necessity  and  value  now  than  it  ever  was  before. 

A  short  time  ago,  in  an  article  on  "  National  Service  in 
Germany,"  which  appeared  in  the  Daily  Telegraph,  a 
Special  Correspondent  stated  that  the  German  Government 
promised,  in  the  Reichstag,  that  journalists  and  those 
engaged  in  educational  work  would  not  be  called  upon  for 
service  under  the  Act.  The  necessity  for  maintaining  pub- 
licity services  and  securing  reasonable  continuity  in  con- 
nection therewith  as  a  means  for  assisting  to  hold  things 
together,  was  apparently  recognised.  In  a  more  recent 
article,  which  appeared  in  the  Times,  that  journal's  corres- 
pondent, formerly  in  Berlin,  described  the  German  Press  as 
being  unaffected  by  the  war,  the  Government  having 
regarded  the  importance  of  publicity  abroad  and  at  home  as 
indisputable.  It  also  desired,  as  part  of  its  Press  strategy, 
to  maintain  "  the  Press  in  the  highest  possible  state  of 
efficiency,  with  a  view7  to  instant  operations  on  the  con- 
clusion of  Peace."  "  The  exportation  of  German  newspapers 
and  periodicals  of  all  sorts  is  encouraged,  not  only  with 
utter  disregard  to  trade  policy,  but  with  complete  indiffer- 
ence to  the  cost."  It  is  part  of  the  policy  of  the  enemy  to 
make  opinion  in  neutral  countries,  and  to  that  end 
"  German  papers  are  scattered,  free  of  cost,  through  the 
hotels  of  Scandinavia,  Holland,  Switzerland  and  Spain,  and 
every  encouragement  is  given  to  the  increase  of  their  foreign 
circulation."  Germany  is  exhausting  every  possible  source 
of  man-power  and  energy,  is  cutting  off  all  unnecessary 
manufactures,  but  it  is  conducting  a  large  and  remarkable 
newspaper  policy  involving  very  special  efforts.  "  As 
regards  man-power,"  says  the  Times  writer,  "  the  news- 
papers have  throughout  received  special  consideration  from 
the  military  authorities,  being  treated  on  much  the  same 
basis  as  Government  offices,  which  in  Germany  enjoy  no 
general  rights  of  exemption,  but  retain  such  man-power  as 
is  absolutely  necessary  for  efficiency.  Similarly,  under  the 
National  Service  scheme,  the  Press  will  be  affected  only  in 
so  far  as  inquiry  may  prove  it  to  be  over-staffed." 

We  believe  that  the  business  men  in  our  own  Govern* 
ment  will  not  desire  to  be  behind  America  and  Germany  in 
appreciating  the  necessity  for  enabling  British  periodicals, 
upon  which  so  much  must  depend  in  connection  with  trade 
development  and  expansion  sifter  the  war,  to  continue,  with 
the  smallest  possible  handicap,  to  perform  their  national, 
colonial,  international,  and  general  industrial  service, 
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NATIONAL     INSURANCE     (PART    II) 
(MUNITION      WORKERS)      ACT,      1916. 


Contributions  are  payable  in  respect  of  : — 

2,148  X.  Workmen  who  are  employed  in  an  establishment 
carrying  on  any  trade  insured  under  the  National  Insurance 
(Part  II)  (Munition  Workers)  Act,  1916  ;  and  who  are  engaged  in 
cleaning  locomotives  or  other  vehicles  which  are  used  mainly  on 
the  premise*  of  the  establishment. 

2.152  X.  workmen  (other  than  those  already  insurable  under 
Part  II  of  the  National  Insurance  Act,  1911)  engaged  in  the  manu- 
facture of  metal  springs  of  any  kind. 

2.153  X.  Workmen  engaged  in  making  metal  name  plates  and 
metal  letters  for  fixing  on  buildings. 

2.154  X.  Workmen  engaged  in  cutting  down  old  wooden  cases, 
and  remaking  into  cases  of  a  different  size. 

2,159  X.  Workmen  (other,  than  those  already  insurable  under 
Part  II  of  the  National  Insurance  Act,  1911)  engaged  in  the  manu- 
facture or  repair  of  anchors,  chains,  chain  couplings,  and  mis- 
cellaneous chain  attachments  of  metal. 

2,161  X.  Workmen  engaged  in  the  repair  of  biscuit]  tins,  oil 
and  colour  tins,  &c. 

2.165  X.  Workmen  engaged  in  the  manufacture  (including  cold 
rolling,  galvanising)  of  flexible  metallic  tubing,  including  work- 
men engaged  in  preparing  rubber  for,  or  making  rubber  parts  of, 
such  tubing. 

2.166  X.  Tinsmiths  engaged  in  the  manufacture  of  navigation 
and  other  lanterns. 

2.169  X.  Workmen  engaged  in  the  manufacture  of  speedometers. 

2.170  X.  Workmen  (other  than  those  already  insurable  under 
Part  II  of  the  National  Insurance  Act,  1911)  engaged  wholly  or 
mainly  in  the  manufacture  of  iron,  steel  or  other  metal  hardware 
and  hollow-ware. 

2,174  X.  Workmen  (other  than  those  already  insurable  under 
Part  II  of  the  National  Insurance  Act,  1911)  engaged  in  the  repair, 
including  sharpening,  of  metal  hand  tools. 

2.176  X.  Workmen  engaged  in  the  manufacture  of  rubber  tires 
and  elastic  air  tubes  for  motors,  cycles  or  other  vehicles. 

2.177  X.  Workmen  engaged  in  making  sheet,  pipe  or  pig  lead,  in 
rolling  lead,  or  in  making  lead  pipes. 

Contributions  are  not  payable  in  respect  of  : — 

2.155.  Workmen  engaged  in  fixing  name-plates  and  letters  on 
buildings. 

2.156.  Workmen  employed  as  engine  tenters  or  as  stokers  in 
connection  with  uninsured  trades. 

2,167.  Persons  employed  wholly  or  mainly  as  draughtsmen, 
tracers,  office  attendants,  office  messengers,  commissionaires,  clerks, 
typists. 

2.158.  Overlookers,  chargehands,  storekeepers,  warehousemen, 
when  not  employed  wholly  or  mainly  by  way  of  manual  labour. 

2,160.  Workmen  employed  by  a  Town  Council,  and  engaged  in 
sweeping  streets,  emptying  ashpits,  or  as  attendants  at  a  refuse 
destructor. 


NEW     ELECTRICAL    DEVICES,    FITTINGS, 
AND     PLANT. 


Readers  are  invited  to 
devices  and  apparatus 
sufficient  interest. 


submit  particulars     of   new    or    improved 

which  will  be  published  if  considered  of 


New  Mining  Electric  Bell. 

In  a  paper  read  before  the  East  of  Scotland  Branch  of  the 
Association  of  Mining  Electrical  Engineers  by  Mr.  L.  H.  Howlett,  and 
reported  in  the  Iron  and  Coal  Trades  Review,  a  description  was 
given  of  a  bell  specially  designed  for  use  in  coal  mines,  where  it  is 
necessary  to  obtain  a  loud  ring'  without  using  so  much  current  that 
there  is  a  danger  of  igniting  mixtures  of  firedamp  and  air.  The  con- 
struction of  the  bell  is  shown  in  fig.  1.  and  its  mode  of  action  is  as 
follows  : — Current  passes  from  the  terminal  Ta  to  the  flexible  brass 
strip  x.  which  is  held  against  the  platinum  screw  contact  P2  by  the 
spring  s  ;  from  p2  it  goes  through  the  bobbin  A  to  the  terminal  Ti, 
as  shown  by  the  dotted  lines.  The  armature  is  attracted  by  A. 
with  the  result  that  the  gong  G  is  hit  by  the  rod  /'.  contact  being 
broken  with  Pj  and  made  with  Pi.  The  current  is  now  stopped 
through  A,  and  travels  instead  through  B,  as  shown  by  the  dotted 
lines  from  Pi.  The  armature  is  pulled  back  by  B,  and  the  other 
end  of  /;  hits  the  gong  ;  contact  is  renewed  between  .«  and  Pj,  A  is 
again  magnetised,  and  so  on. 

The  hammer  H  has  an  iron  rod  /'  screwed  into  it,  so  as  to  strike 
the  gong  at  both  ends  of  the  stroke  ;  when  the  bell  is  at  rest,  h 
should  be  equidistant  from  the  gong  at  both  ends.  The  contact 
screws  on  Pi  and  P3  are  brought  as  close  together  as  they  can  be 
without  .<  touching  both  :  they  must  also  be  arranged  so  that 
when  at  rest  the  armature  is  equidistant  from  the  iron  cores  of  A 
and  B. 

The  connections  to  the  bobbins  A  and  B  are  so  arranged  that 
the  current  appears  to  go  round  them  in  opposite  directions  if  they 
are  looked  at  from  the  screw  t  at  the  end  of  A.  The  magnetic 
circuit  for  each  iron  core  is  completed  by  a  vertical  side  piece 
to  the  iron  base  1,  and  thence  through  the  axis  a  of  the  armature, 
to  the  armature  itself.  The  gong  G  is  screwed  by  means  of  an 
iron  bolt  and  nuts  to  a  vertical  piece  v,  rising  from  the  base  I. 

The  minimum  igniting  current  of  the  bell  {i.e..  the  smallest 
current  whose  break-spark  can  ignite  the  most  sensitive  firedamp- 


air  mixture  when  the  bell  is  in  circuit),  was  found  to  be  0'18  amp. 
The  smallest  current  that  would  cause  the  bell  to  ring  was  004 
amp.  The  resistance  of  each  bobbin  was  24  ohms.  The  rate  of 
ringing  at  the  minimum  igniting  current  (0-18  amp.)  was  found  by 
means  of  the  oscillograph  to  be  2,880  strokes  per  minute.  By 
removing  the  bobbin  B  and  the  contact  Pi.  and  shortening  one  end. 
of  h  (the  end  nearest  to  T2),  so  that  it  cannot  strike  the  gong,  an 
ordinary  type  of  single-action  bell  is  left.     When  this  was  done 


Fig.  1.— New  Mining  Electric  Bell. 


the  minimum  igniting  current  and  minimum  ringing  current  were 
found  to  be  unchanged,  but  the  number  of  strokes  per  minute  fell 
to  1,310  ;  there  was  therefore  a  loss  in  ringing  power. 

By  the  addition  of  the  bobbin  B  and  the  contact  Pi  the  return 
stroke  of  the  hammer  can  be  quickened  and  utilised  by  making  the 
hammer  strike  the  gong  again.  The  addition  of  the  bobbin  B 
involves  no  increase  in  the  self-induction  of  the  bell  ;  it  does 
not  therefore  become  more  liable  to  ignite  firedamp  mixtures. 
When  a  well-constructed  bell  of  the  ordinary  type  is  ringing, 
the  current  is  cut  off  for  about  40  per  cent,  of  the  time.  In  this 
bell,  on  the  other  hand,  the  current  passes  practically  all  the  time, 
as  shown  by  the  oscillograph  records.  Dr.  Wheeler  allowed  this 
bell  to  be  made  and  tested  at  the  Home  Office  Experimental  Station. 
Eskmeals. 

Arc  Welding  Plant. 

Messrs.  Tilling-Stevens.  Ltd..  of  Victoria  Works.  Maidstone, 
have  utilised  the  equipment  of  their  petrol-electric  chassis  for  the 
development  of  a  mobile  arc- welding  plant,  the  dynamo  and  motor 
of  the  chassis  being  specially  wound  for  this  class  of  work,  in 
which  they  specialise.  The  firm  also  make  motor-generators  for 
arc  welding,  and  have  supplied  welding  plant  to  a  large  number  of 
important  firms  in  this  country,  with  highly  successful  results. 
The  accompanying  illustration  shows  one  of  their  equipments  in 
use.  Power  is  derived  from  the  petrol  engine,  and  serves  to  propel 
the  vehicle  by  means  of  the  Tilling-Stevens  electric  transmission, 
as  well  as  to  supply  the  current  for  welding,  the  motor,  in  the 
latter  case,  being  cut  out  of  circuit.  The  body  of  the  vehicle  i?  u>.-.l 
to  house  the  welding  apparatus,  and  as  a  messroom  and  workshop  ; 
the  vehicle  can,  however,  be  built  in  the  form  of  a  lorry, 
the    welding    plant    being     then    carried    in     a    locker    at   the 


FIG.  2.— TILLING-STEVENS  MOBILE  ABC-WELDING  Plant. 


back  of  the  cab.  so  that  the  whole  of  the  space  on  the 
lorry  can  be  utilised  for  ordinary  cartage  purposes.  Regulation  of 
the  "welding  current  is  effected  by  means  of  an  artificial  load,  which 
is  cut  out  by  a  relay  switch  when  the  arc  is  struck,  and  imme- 
diately restored  when  the  arc  is  broken.  A  large  range  of  adjust- 
ment of  voltage  and  current  is  provided  for.  Obviously  the  outfit 
can  be  applied  to  many  other  purposes  besides  arc-welding,  and 
something  of  this  kind  would  appear  to  be  ideal  for  the  application 
of  electric  power  to  agricultural  operations  in  places  where  a  public 
supply  is  not  available.     Eithet  carbon  or  metal  electrodes  can  1*; 
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used  for  the  welding  process,  and  the  flexibility  of  this  system 
renders  it  applicable  to  an  extraordinary  variety  of  operations. 

Motor-Control  Panels. 

We  have  received  from  the  British  Thomson-Houston  Co., 
Ltd.,  of  Rugby,  particulars  of  their  "  A.T.M."  motor-control 
panels  for  A.C.  circuits,  which  are  designed  for  starting-  polyphase 
slip-ring  induction  motors  against  full-load  torque  ;  the  equip- 
ment comprises  a  baseplate  carrying  a  starting  rheostat  and  switch- 
fuse,  complying  with  the  Home  Office  rules  for  the  use  of  elec- 
tricity in  factories,  and  without  any  exposed  live  metal.  The 
panels  are  standardised  for  circuits  up  to  550  volts,  25  to  60  cycles, 
taking  a  stator  current  not  exceeding  48  amperes  at  full  load 
(equivalent  to  30  H.P.  at  400  volts')  and  a  rotor  current  not  exceed- 
ing 125  amperes.  The  switch-fuse  is  of  the  quick-break  type, 
enclosed  in  a  cast-iron  case,  with  the  movable  parts  attached  to 
the   hinged  cover,  which  cannot   be  opened  while  the  switch  is 


Fig.  3.— -B.T.H.  Motoe-Gonteol  Panel,  Form  G2. 


closed  ;  the  fuses  can  be  rewired.  The  starting  rheostat  is  enclosed 
in  a  cast-iron  case,  with  a  glazed  opening  for  inspection  of  the 
switch  and  contacts  .  it  may  or  may  not  have  stator  contacts — in 
the  former  case,  being  fitted  with  a  low-voltage  and  two  overload 
trips  for  returning  the  starting  switch  to  the  "  off "  position. 
The  larger  sizes  have  a  slow-motion  device  to  prevent  the  starter 
arm  from  being  moved  over  too  quickly.  Fig.  3  shows  one  of  the 
larger  patterns,  with  cover  off  the  starting  switch  and  the  switch- 
fuse  open.     Meters  can  be  fitted  if  desired. 

The  Garrett  Safety  Control  Gear  for  Electric  Motor  Vehicles. 

Mr.  F.  Garrett,  managing  director  of  Messrs.  Richard  Garrett 
and  Sons,  Ltd.,  engineers,  of  Leiston,  Suffolk,  has  recently  taken 
out  a  patent  for  a  special  arrangement  of  the  control  gear  for 
electric  motor  vehicles,  by  which,  whenever  either  the  foot  or  hand 
brakes  of  the  vehicle  are  applied,  the  current  controller  is  auto- 
matically brought  to  the  neutral  position  independently  of  the  driver, 
thus  avoiding  the  throwing  of  extra  load  on  the  batteries  and  the 


Fig.  4,— Garrett  Safety  Control  Gear. 

motor,  and  consequent  damage.  The  arrangement  is  shown 
diagrammatically  in  the  accompanying  illustration,  tig.  4  :  it  will 
be  seen  that  when  either  the  hand  or  foot  brake  levers  A  and  B  are 
■  operated,  not  only  are  the  brakes  applied,  but  the  lever  c  is  moved 


in  an  anti-clockwise  direction  ;  by  reason  of  the  cam-shaped  right- 
hand  end  of  this  lever  the  vertical  lever  D  moves  in  a  clockwise 
direction,  and,  through  its  connections,  severs  the  contact  between 
the  lever  of  the  band  controller  and  the  controller  drum.  By  the 
action  of  a  pair  of  springs,  the  drum  at  the  same  time  automatically 
returns  to  the  neutral  position.  The  controller  handle  and  the 
brakes  are  also  so  linked  together  that  it  is  impossible  for  the  driver 
to  start  the  vehicle  with  either  of  the  brakes  on. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Johannesburg  Cable  Trouble. 

I  have  just  read  the  announcement  in  your  issue  of  the  lfjth  ult., 
under  the  above  heading.  May  I  be  allowed  to  draw  your  atten- 
tion to  the  implied  reflections  therein  contained  upon  the  wisdom 
of  the  consulting  engineers  who  specified,  and  the  skill  of  the 
manufacturers  who  supplied  and  laid,  the  direct-current  feeders  in 
question  1 

I  am  sure  you  had  no  intention  of  making  any  such  imputations 
when  editing  your  note  ;  and  as  I  was  resident  in  Johannesburg 
at  the  time  these  cables  were  laid,  I  hope  you  will  allow  me,  in  the 
interests  of  fair  play,  to  add  certain  information  concerning  the 
causes  which  have  necessitated  their  renewal  after  the  relatively 
short  life  of  about  12  years. 

Your  note  describes  the  cables,  but  no  mention  is  made  of  the 
fact  that  they  were  laid  directly  in  the  ground,  without  any  external 
protection  or  warning  board  to  indicate  their  presence  to  sub- 
sequent excavators. 

They  were  no  sooner  laid  than  the  streets  through  which  they 
passed  were  repeatedly  opened  by  crude  native  labour  engaged  on 
the  sewerage,  telephone,  water,  and  other  public  utility  services 
throughout  the  area.  .  * 

I  have  personally  seen  these  buried  cables  treated  as  though 
they  were  merely  tree  roots,  or  other  trench  obstructions,  and 
hacked  out  of  the  way  by  natives  whose  brute  strength  was  more 
in  evidence  than  their  intelligence. 

Occasionally  a  direct  blow  of  a  pick  would  reach  the  conductor, 
when  the  damage,  of  course,  declared  itself  immediately  ;  but  in 
countless  other  cases,  incipient  faults  were  undoubtedly  set  up 
which  time  alone  could  develop.  The  wonder  is  that  this  ill- 
treatment  has  been  so  long  in  bearing  fruit. 

The  uninitiated  may  point  out  that,  according  to  your  announce- 
ment, the  ultimate  breakdowns  were  due  to  the  decentralisation 
of  the  conductor,  and  the  connection  between  mechanical  injury 
and  decentralisation  may  not  be  very  obvious  at  the  first  glance. 

It  has,  however,  been  authoritatively  established  (vide  I.E.E. 
Jour  ml,  Vol.  LIII,  Nos.  238  and  243)  that  the  passage  of  leakage 
currents — such  as  would  be  set  up  between  neighbouring  faults 
caused  by  mechanical  injury — softens  the  vulcanised  bitumen,  and 
this  effect  would  naturally  lead  to  the  decentralisation  to  which 
you  have  referred. 

The  somewhat  drastic  attempted  remedy  of  stripping  off  the 
armour  and  relaying  the  de-armoured  cables  on  the  solid  system 
was  naturally  attended  by  serious  risks,  as  it  involved  forceful 
handling  of  heavy  cables  whose  dielectric  had  already  been  seriously 
weakened  physically  as  well  as  electrically  by  the  effects  of  the 
above-mentioned  leakage  currents.  Afrikander, 


Municipal  Electrical  Publicity. 

In  Mr.  E.  P.  Hollis's  thoughtful  and  interesting  communication 
on  the  above,  he  makes  little  of  the  uses  of  literature  in  connection 
with  a  publicity  campaign  ;  now,  I  have  found  by  carefully 
watching  the  results  of  various  means  of  getting  electrical  business 
in  private  houses,  that  a  well-prepared  pamphlet  is  productive  of 
excellent  results,  if  such  literature  is  drawn  up  in  attractive  style, 
on  good  class  paper,  by  a  good  printer.  Unfortunately  the  majority 
of  brochures,  &c.  which  we  are  able  to  get  are  rarely  appealing 
enough  to  attract  the  attention  of  the  private  consumer,  and  it  was 
here  that  the  late  Joint  Publicity  Committee  really  scored  ;  their 
publications  were  exceedingly  well  drawn  up,  especially  so  in  the 
earlier  days,  dealing  with  only  one  subject  at  a  time,  and  the  literature 
nniltvm  in  parvo.  It  is  one  of  the  commonest  faults  in  the  pre- 
paration of  pamphlets  to  make  the  wording  too  lengthy  ;  the 
average  man  will  not  wade  through  it,  however  well  and  correctly 
it  may  be  written.  A  stylish  picture  with  a  few  short,  well- 
thought-out  paragraphs,  dealing  with  the  essential  points  of  what- 
ever one  wishes  to  impress  on  the  reader,  easily  readable  and 
digested  at  a  glance,  printed  on  a  two-page  folder  of  a  size  con- 
venient enough  to  go  into  an  ordinary  business  envelope,  and 
posted  with  a  penny  stamp,  is  without  doubt  read  and,  appreciated 
by  everybody  to  whom  it  may  be  sent. 

It  is  a  mistake  to  send  more  than  one  subject  at  a  time,  or  to 
bombard  the  district  frequently.  Such  mail  advertising  should 
be  done  in  a  very  systematic  way,  careful  records  being  kept  of 
what  class  or  subject  has  brought  the  best  results  ;  and  it  is  really 
surprising  to  observe,  by  examining  such  records,  the  number  of 
inquiries  that  undoubtedly  accrue  directly  from  such  mailing.  I 
do  not  Wish  to  convey  that  this  alone  should  be  used,  as  it  is  most 
necessary  periodically  to  follow  up  with  a  personal  call  ;  but  here 
comes  the  difficulty.  In  normal  times  it  is  of  very  rare  occurrence 
that  one  can  obtain  a  really  systematic  and  conscientious  roan,  who 
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has  got  his  heart  in  his  job,  and  of  all  the  men  for  this  class  of  work 
who  have  passed  through  my  hands,  I  can  only  remember  one  who 
was  worth  more  than  he  was  paid.  A  man,  to  be  really  good,  must 
be  an  enthusiast,  and  I  am  inclined  to  think  that  the  word  "  can- 
vasser "  applied  to  such  jobs  does  a  great  deal  to  stop  men  from 
adopting  this  very  interesting',  and  far  from  monotonous,  branch 
of  the  electrical  profession.  It  is  not  a  door-knocking  job  by  any 
means  ;  in  fact,  the  amount  of  domestic  business  obtained  by 
direct  canvassing  on  a  "  door-to-door "  method  is  not  worth  the 
time  and  trouble.  The  man  should  not  be  treated  as  a  canvasser — 
he  should  be  a  representative  of  the  supply  company  who  is  as 
interested  in  the  prospective  consumer  as  he  is  in  the  undertaking. 
He  should  be  a  trained  engineer,  with  a  bond  behind  his  word. 

The  department  controlling  such  business  development  should 
have  central  offices,  with  a  well-equipped  showroom,  not  an  array 
of  all  sorts  and  conditions  of  apparatus,  so  that  the  intending 
consumer  is  baffled  in  choosing,  but  a  good  selection  of  every 
apparatus  which  results  have  proved  to  be  good  ;  that  is  to  say. 
the  electrical  kettle  recommended  should  be  one  of  the  two  best 
makes,  the  stove  the  same,  and  so  on,  so  that  the  client  can  be 
advised  at  once  of  what  the  supply  undertaking  considers  to  be  the 
best,  and  when  such  a  piece  of  apparatus  is  out  of  date,  it  should 
be  scrapped.  How  often  one  sees  in  electrical  showrooms  anti- 
quated models  of  utensils,  &c.,  which  should  have  been  broken  up 
long  ago  ;  and  it  is  here  that  the  local  contractors  could  help,  if 
they  would,  by  suggesting,  at  periodical  meetings,  what,  in  then- 
opinion,  is  best ;  but,  for  some  reason  or  other,  there  seems  to  be, 
except  in  the  minority,  no  cohesion  between  them  and  the  supply 
authority,  though  both  are  essential  to  one  another. 

Mr.  E.  P.  Hollis's  paragraph  on  introducing  articles  which 
consume  a  very  small  amount  of  current  is  very  true  ;  a  vacuum 
cleaner,  hair  dryer,  or  a  fan.  consumes  so  little  that,  on  first 
thoughts,  it  hardly  seems  worth  while  pushing  them,  but  these 
small  fry  do  a  great  deal  to  popularise  the  domestic  uses  of  elec- 
tricity, and  are  a  pleasing  prelude  to  more  productive  business. 

In  conclusion,  the  whole  subject  of  publicity  work  in  connection 
with  an  electrical  undertaking  is  of  such  vast  importance  to  busi- 
ness development,  and  its  management,  methods  and  results  are 
such  an  interesting  and  absorbing  subject,  that  I  often  wonder  why 
more  enthusiasm  is  not  shown,  or  more  encouragement  given  to  us 
in  England.  A<  G_  $osiei 

Croydon  Electricity  Supply, 
April  16«,  1917. 


Boiler-House  Operation. 

Messrs.  Otley  and  Pickles's  paper,  Table  I,  shows  that  the  Rand 
Power  Co.  use  large-unit,  wide  boilers,  the  average  rating  exceeding 
30,000  lb.  steam  hourly  each.  Table  III  shows  the  excellent  load 
factors  ;  and  Table  VI  shows  that  at  Rosherville,  burning  good 
coal,  3'35  KW.-hour  x  3,411  J — viz..  11,429  b.th.u.  per.  lb  as  fired, 
at  23'8  lb.  per  sq.  ft.  of  grates,  with  fan  draught,  the  steel-cased 
boiler  with  superheater  and  economiser,  all  in  clean  condition, 
gives  78'7  per  cent,  efficiency. 

As  the  Rosherville  coal  is  stated  to  have  about  15  per  cent,  ash, 
this  test  was  presumably  made  with  peas  or  nuts,  which  can  be 
burnt  without  wetting.  But,  for  all  fuels  except  peas  and  nuts, 
it  is  clearly  shown  that  good  combustion  on  chain-grates  necessi- 
tates careful  wetting  of  the  coal  as  it  descends  the  chutes  from 
overhead  bunkers,  so  that  it  is  neither  too  dry  nor  too  wet  for  the 
stokers. 

At  Vereeniging,  with  the  extraordinarily  high  load  factor  of 
fi7'4  per  cent.,  the  fuel  averages  only  about  18£  per  cent,  ash,  but 
in  the  wetted  [condition  as  fired,  it  is  only  2'88  KW.-hours — viz., 
9,825  b.th.u.  per  lb.  :  and  on  this  basis,  the  efficiency  is  75  per 
cent.,  including  economiser.  but  falls  to  67'7  per  cent,  when  the  coal 
is  dusty.  It  seems  clear  that  on  dry  samples  this  coal  would  be 
about  11.000  b.th.u.  per  lb.,  and  on  that  basis  the  efficiency  would 
naturally  be  much  less. 

It  is  only  in  the  small  Brakpan  station  that  low-grade  fuel, 
averaging  27  per  cent,  ash,  is  burnt  ;  but,  with  the  exception  of 
nuts  and  peas,  all  fuels  burnt  are  artificially  wetted  to  suit  the 
stokers. 

It  is  interesting  to  compare  these  large-unit,  steel-cased,  cross- 
drum  boilers  of  the  Rand  Power  Co.  with  the  largest  units  of  the 
same  type  in  America,  viz.  :  —  -      . 

Cross-drum,  steel-  Rand  Power  Co.  Chicago.  EsBex,  N..T. 

cased  units.  (as  flg.  6.)  Edison.  P.S.  Corpn. 

Inside  width  of  furnace  21  ft.  0  in.  24  ft.  10  in.  24  ft.  10  in. 

Number  of  tubes         . .  45  x  14,  630  42  x  14,  588  '  42  x  16,  692 

Length  and  diameter  . .  11}  ft.  SJ  in.  18  ft.  4  in.  18  ft.  4  in.  dia. 

Boiler  heating  surface..  6,200  12,200  18,727  sq.  ft. 

Superheater         „  2,333  2,400  1,711      ,, 

Economiser          „  3,610  6,566  7,750     ,, 

Coking  arches    ..        ..  2  each  9  x  9  ft.     2  each  10*  ft.  x  8  ft.  None 

Stokers 2  chain-grates  2  chain-grates  One  16-retort 

Grate  surface     ..        ..  252  sq.  ft.  273  sq.  ft.  Riley,  no  grates 

Any  of  these  large-unit  boilers  can  be  properly  compared  with 
one-half  of  a  double-ended  boiler  at  Detroit ;  the  latter  is 
26i  ft.  inside  width  of  furnace,  with  53  tubes  wide,  3}  in.  diameter, 
11,827  sq.  ft.,  plus  1.200  sq.ft.  superheater;  no  economiser  used; 
13-retort  stoker  with  archless  setting.  With  good  coal  burnt  in 
dry  condition.  7o  per  cent,  efficiency  is  attained  with  no  economiser. 

British  practice  with  the  Erith-Riley  continuous-cleaning 
stokers,  even  when  burning  low-grade  coal  in  dry  condition,  with 
as  much  as  24  per  cent,  actual  ash  by  analysis,  and  about  9,500 
b.th.u.  per  lb.  on  smaller  units  of  various  makes  of  boilers,  shows 
that  with  this  entirely  underfeed  combustion  the  boiler  efficiency 
is  so  high  that  in  most  cases  the  economiser  and  induced  draught 
fan  are  omitted  as  not  worth  while  thus  greatly  simplifying  the 
boiler  plant. 


Where  short-tube  boilers  are  adopted,  with  small  heating  surface 
and  water  capacity  for  a  given  width  and  duty,  the  overhead 
economiser  is  generally  retained  ;  thus  for  a  21-ft.  boiler  (of  same 
type  as  Rand  Power  Co.'s  units)  in  Lancashire,  the  12-retort  Erith- 
Riley  stoker,  with  archless  setting,  is  adopted  to  burn  without 
wetting  slack  with  about  20  per  cent,  actual  ash,  for  50,000  lb. 
hourly  evaporation  on  boiler  15  x  1 8  tubes,  8,000  sq.  ft.  heating 
surface,  with  superheater  and  overhead  economiser. 

At  the  Chicago  Edison  plant,  with  chain-grates,  the  fuel  is 
wetted  in  the  same  way  as  the  Hand  Power  Co.'s  fuels  ;  but  both  in 
America  and  in  England,  the  expert  regulation  for  such  watering, 
as  well  as  the  loss  of  capacity  and  the  increased  coal  consumption 
it  involves,  are  entirely  avoided  wherever  the  modern  multiple-retort 
continuous-cleaning  stoker  is  adopted,  and  this  method  is  equally 
applicable  to  every  make  and  size  of  water-tube  boiler. 

Charles  Erith,  A.M.I.Mech.E. 

London,  E.C.,  April  Mth,  1917. 


Fault  Localisation. 

In  reply  to  your  correspondent's  query  under  the  above  heading, 
the  following  should  give  an  accurate  result.  First  couple  up  with 
a  slide-wire  bridge  thus  : — 
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A  B  =  One  faulty  feeder. 
CD  =  1st  trolley  wire. 
E  o  =  2nd      „         „ 
Obtain  balance  on  the  galvanometer.    Secondly,  couple,  up  with 
the  slide-wire  bridge  thus  : — 


LbLs 


J\ 


Obtain  balance  again  on  the  galvanometer. 

The  position  of  fault  from  the  testing  end  is  r\  X  a  B/r.2.  This 
method  obviates  the  necessity  of  knowing  the  resistance  of  the 
return  wire.  A  simple  loop  method  with  one  trolley  wire  will  give 
a  false  result,  as  the  trolley  wire  is  of  hard-drawn  copper,  and  its 
resistance,  according  to  its  sectional  area,  cannot  be  compared  with 
that  of  the  cable  under  test. 

This  adaptation  of  Murray's  loop  test  should  be  confirmed  by  a 
drop-of-potential  test  to  'check  any  error,  due  to  fault  resistance, 
thus : — 


A  B  =  No.  1  feeder. 

KL  =  No.  2       ,, 

Reading  No.  1 ,  as  connected  gives  drop  A  P  K. 

Reading  No.  2,  galvo  B  to  L,  gives  fault  resistance. 

Then  take  similar  readings  from  the  other  end  ;  B  L  and  A  K 
should  be  the  same.  If  not,  subtract  the  mean  of  these  from 
A  F  K  and  B  F  L.     Then  distance  of  fault  from  A  =  A  F  K  x  length 

of  A  B  (A  F  K  +   BFl), 

H.  E.  Blake,  A.M.I.E.E., 

Mains  Superintendent. 

Eastbourne,  April  2nd,  1917. 


The  I.E.E.  Nominations. 


With  reference  to  the  question  of  the  election  of  Mr.  C.  H> 
Wordingham  to  the  Presidency  of  the  Institution,  the  nomination 
seems  to  be  especially  impolitic  at  the  present  moment.  Mr. 
Wordingham  is  engineer-in-chief  to  a  Government  department. 
Probably  in  the  near  future  the  Government  departments  will  he 
drafting  new  regulations  dealing  with  one  or  other  of  the  sections 
of  the  electrical  industry,  and  it  is  quite  conceivable  that  the 
industry  may  not  always  see  eye  to  eve  with  the  Government 
departments.  In  such  cases,  how  could  Mr.  Wordingham  properly 
represent  the  industry  ,' 

The  Institution  ought  to  exist  for  the  protection  of  the  industry. 
and  to  elect  as  president  a  Government  official  at  the  present 
time  would  lie  about  as  sensible  as  if  a  ratepayers'  pro- 
tection association  chose  as  their  chairman  one  of  the  clerks  in 
the  local  rates  collector's  office.  Would  it  not  have  been 
ridioulov  Admiralty     .ith'cial     to     have    headed     the 

deputation  representing  the  eieotriuiij     apply  iu4ustrj 
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few  'lays  ago  waited  upon  the  Reserved  Occupations  Committee,  as 
the  present  President  did  .'  This  would  have  meant  that  an  Ad- 
miralty official  would  have  taken  the  lead  in  arguing  joints  against 
the  Admiralty  and  War  Office  representatives  sitting:  on  the  other 
side  of  the  table.  If  the  new  Board  of  Trade  Electrical  Committee 
have  to  be  approached  by  the  I.E.E.,  how  could  the  President  of 
the  Board  of  Trade  receive  the  paid  official  of  another  Government 
Department  representing  a  critical  and  protesting  deputation.' 
Now.  more  than  at  any  other  time,  it  is  imperative  that  we  should 
have  a  President  unfettered  by  his  official  position  who  can  be 
relied  upon  to  do  his  utmost  in  support  of  our  industry.  To  be 
placed  in  such  an  embarrassing  position  as  Mr.  Wbrdingham  would 
have  to  occupy  would  obviously  be  unfair  to  Mr.  Wordingham 
himself. 

L.  L.  Robinson. 
London,  E.,  April  nth,  1917. 


You   may   be   interested  to  know   that    at    a   meeting  of  the 
Associated   Municipal   Electrical   Engineers    of    Greater    London, 
which  took  place  last  Monday,  the  question  of  the  presidency  of 
the  I.E.E.  was  considered,   and  disappointment  was   expressed  at 
the   nomination   of   Mr.   Wordingham,   in    present   circumstances, 
especially   in    view    of    possible    negotiations    with    Government 
departments,  he  being  a  Government  official.     It  was  decided  to  ask 
Mr.  I  'hattock,"  of  Birmingham,  to  accept  an  alternative  nomination 
for   the  presidency,   and   a   letter   to   this   effect  was   dispatched. 
Unfortunately:   he   feels   unable   to  act   in  the  matter,   but    it    is 
desired  to  place  on  record  this  expression  of  opinion. 
Edward  Calvert, 
//mi.  Secretary,  Associated  Municipal  Electrical 
Engineers  <  Greater  London  . 

London.  N„  April  17//'.  1917. 


up  their  capital,  and  until  a  large  capital  sum  was  available  they 
were  hampered  in  granting  pensions,  to  do  which  was  one  of  the 
principal  objects  of  the  Institution. 

The  secretary,  Mr.  F.  B.  O.  Hawes,  remarked  that  having  in 
view  the  omission  of  the  festival  dinner,  the  finances  of  the  Insti- 
tution were  in  a  very  favourable  state,  as  the  contributions  of  the 
members  had  increased  from  £93  to  £160,  and  those  of  annual 
subscribers  from  £87  to  £120,  which  was  also  a  sign  of  strength. 
As  donations  they  had  not  received  any  "plums"  such  as  had 
fallen  to  them  in  previous  years,  but  the  total  in  comparatively 
small  amounts  had  increased  from  £284  to  £338.  He  cordially 
endorsed  Mr.  Esson's  appeal — to  bring  the  investments  up  to 
£10,000';  the  electrical  industry  was  doing' very  well  indeed,  and 
he  appealed  to  the  manufacturing  branch  to  increase  the  invested 
sum  to  more  than  that  amount.  He  hoped  that  Mr.  Campbell- 
Swinton's  example  would  be  followed  by  many  who  were  able  to 
do  likewise. 

The  report  and  accounts  were  adopted  unanimously,  and  the 
chairman  proceeded  to  the  election  of  the  Committee  for  the  year. 

,  Messrs.  Esson.  Garcke,  Gatehouse.  Hunter,  Ratoliffe-Small,  Sir 
Ernest  Spencer,  and  Messrs.  Campbell-Swinton  and  L.  Thnrnauer 
retired  by  rotation,  and  were  eligible  for  re-election,  but  Mr. 
Thnrnauer  did  not  wish  to  continue,  and  the  chairman  proposed 
that  in  his  place  Mr.  George  Sutton  should  be  invited  to  serve  on 
the  Committee  ;  this  was  agreed  to.  and  the  remaining  members 
were  re-elected.  The  hon.  auditors.  Messrs.  Price,  Waterhouse  and 
Co..  were  also  re-elected,  and  votes  of  thanks  were  accorded  to  the 
hon.  solicitors,  Messrs.  Sugden  &  Hextall ;  the  indefatigable  secre- 
tary, Mr.  F.  B.  O.  Hawes  :  to  the  Press,  technical  and  other,  for 
their  assistance,  and  to  the  I.E.E.  and  the  I.C.E.  for  accom- 
modation. 

Mr.  E.  Garcke  moved  a  vote  of  thanks  to  Mr.  Campbell-Swinton 
for  his  conduct  of  the  meeting,  and  expressed  the  hope  that  his 
appeal  would  be  widely  read  and  his  generous  example  followed. 
He  would  do  all  that  he  could  to  assist  in  securing  the  £10,000. 
The  meeting  then  terminated. 


THE      ELECTRICAL      TRADES      BENEVOLENT 
INSTITUTION. 


WAR     ITEMS. 


The  annual  report  of  the  Committee  for  the  year  ending  December 
31st,  mil',,  states  that  for  the  second  year  in  succession  the  annual 
festival  did  not  take  place,  and  there  was  again  a  serious  falling-off 
in  the  contributions  compared  with  the  years  in  which  the  festival 
had  been  held  ;  but  there  was  a  satisfactory  improvement  in  the 
receipts  compared  with  the  previous  year.  The  income  from  con- 
tributions was  £609,  and  the  total  income  £144  :  the  net  income 
was  £  7 :«t>.  out  of  which  grants  hail  been  made  (amounting  to  £64  I. 
and  £595  had  been  invested,  bringing  the  total  of  the  invested  funds 
up  to  £8,711.  Applications  for  relief  were  fewer,  and  every 
qualified  applicant  received  assistance.  The  Committee  expresses  a 
hope  that  heads  of  firms  will  assist  the  Institution  by  appointing 
collectors,  and  by  bringing  the  advantages  of  membership  to  the 
notice  of  their  staffs. 

The  annual  general  meeting  of  the  Institution  was  held  on 
Monday  last,  April  16th,  at  the  Institution  of  Civil  Engineers. 
Mr.  A.  A.  Campbell-Swinton  presided,  and  after  the  minutes  of  the 
last  annual  general  meeting  had  been  read,  moved  the  adoption  of 
the  Committee's  Report  and  Accounts  for  the  past  year.  Mr. 
Campbell-Swinton  said  that  the  accounts,  on  the  whole,  showed 
larger  receipts  and  smaller  expenses  than  in  the  previous  year,  but 
the  differences  were  not  very  great.  The  grants  paid  during  the  year 
were  less  in  number  anil  amount  than  in  1915,  owing  largely  to  the 
lessened  degree  of  unemployment  last  year.  The  Society  not  only 
provided  for  electrical  people  in  case  of  need,  but  also  laid  itself 
out  to  find  employment  for  them,  and  last  year  it  had  lieen 
exceptionally  successful  in  this  respect.  There  was  a  satisfactory 
increase  in  the  subscriptions  of  members  (from  £93  to  £160), 
but.  unfortunately,  there  were  no  donations  from  life  members 
and  governors,  owing  to  the  financial  conditions  of  the  times.  The 
total  subscriptions  had  not  varied  greatly,  being  £270.  as  compared 
with  £300.  They  had  a  credit  balance  of  nearly  £9,000— -could 
they  not.  by  a  little  effort,  increase  it  to  £  10,000  '  With  a  view  to 
inducing  others  to  assist  towards  this  end,  he  would  set  the 
example  by  contributing  a  gift  of  £100  to  the  funds.  It  was  true 
that  the  time  was  very  unfavourable  to  the  raising  of  subscriptions, 
as  many  professional  men  had  been  hard  hit  ;  but.  neverthe- 
less, the  attempt  should  be  made.  There  was  a  considerable 
falling-off  in  income  owing  to  the  suspension  of  the  festival  : 
in  1914  the  net  receipts  were  £3,127.  while  last  year  they  were 
£79li.  the  difference  being  accounted  for  by  the  omission  of  the 
dinner.  Moreover,  as  the  Electrical  Engineers'  Ball  did  not  take 
place,  the  usual  donation  out  of  its  surplus  funds  was  not  received. 
The  Society  dealt  with  the  electrical  trades  in  general,  the  Institu- 
tion of  Electrical  Engineers  and  other  bodies  having  their  own 
benevolent  funds  :  the  Society  provided  for  employes  who  did  not 
belong  to  those  institutions  or  to  trade  unions.  Mr.  Justus  Eck, 
who  had  worked  very  hard  for  the  Benevolent  Institution  almost 
from  its  inception,  resigned  at  the  last  meeting,  and  they  accepted 
his  resignation  with  regret. 

Mr.  W.  B.  Esson,  in  seconding  the  resolution,  referred  to  the 
great  need  of  such  an  Institution,  and  pointed  out  that  though  it 
was  not  called  upon  last  year  to  make  many  grants,  immediately 
the  war  ended  there  would  be  a  large  demand  for  its  assistance. 
He  congratulated  the  chairman  upon  becoming  a  Life  Governor, 
and  said  he  would  like  to  see  the  number  of  such  increased  from 
8  t..  2o  ;  every  donation  of  £100  by  a  Life  Governor  went  to  build 


Exports  to  China. — Further  names  of  bodies  and  persons 
in  China  and  Siaia  to  whom  exports  ina\  be  consigned  appear 
in  the  London   Gazette  lor  April  17th. 

Trading  with  the  Enemy. — The  "  London  Gazette,  "  for 
April  l::th  contains  further  Lists  of  bodies  and  persons  in  the 
following  countries  with  whom  trading  is'prohiblted :— Argen- 
tina, Bolivia,  Brazil,  Chile,  Liberia,  Netherlands,  Norway, 
Persia,  Spain,  &$. 

Exemption  Applications. — At  Dover,  the  borough  elec- 
trical engineer  applied  for  exemption  for  his  chief  clerk.  A.  D 
Axford  (25),  who  has  been  placed,  after  being  passed  for 
general  service,  in  Class  02  by  the  Special  Medical  Board. 
Lour  months  were  conceded. 

Before  the  Stroud  (Glos.)  Rural  Tribunal.  Messrs.  Edwards 
and  Armstrong,  electrical  engineers,  of  Gainscross,  appealed 
for  18  men,  all  of  whom  are  in  charge  of  electrical  stations 
in  different  parts  of  the  country,  most  of  which  supply  power 
to  munition  works.  The  Military  Representative  (lieutenant 
Wood)  said  that  the  firm  had  given  every  possible  assistance 
to  the  military  authorities.  At  the  outbreak  of  war  they 
had  65  men  in  their  employ,  and  they  had  been  willing  Eoi  50 
to  go:  that,  he  thought,  was  almost  a  record.  Obviously,  it 
was  impossible  to  take  all  the  men   from  this  important  work. 

he  was  prepared  to  pass  until  suitable  substitutes 

could  be  obtained.  The  decisions  were  that  three  oi  the 
men  should  join  up  at  once,  and  the  others  were  put  back 
for  the  provision  of  substitutes. 

The  West  Kent  Appeal  Court,  on  April  5th,  considered  a 
military  appeal  against  conditional  exemption  held  1>\  six 
employes  of  the  Chatham  &  District  Light  Railways  Co. 
Appeals  in  respect  of  a  storekeeper  ('291  and  a  driver  (29) 
were  allowed,  and  the  others,  relating  to  a  clerk  (31),  an 
overhead  lineman  (25),  and  two  niotornien  (both  29),  were 
dismissed. 

Before  the  Warwickshire  Appeal  Court,  the  Military  ap- 
pealed against  exemption  granted  at  Warwick  to  T.  W.  Mum- 
ford  (36,  in  Class  Bl).  inspector  and  driver  on  the  Warwick 
tramways.  Two  months,  subject  to  substitution  in  the  mean- 
time, were  granted. 

At  Horsham,  exemption  was  sought  by  the  electrical  engi- 
neer to  the  TJ.D.C.  for  a  junior  assistant,  aged  19,  until  a 
woman  could  be  trained  to  take  his  place.  Exemption  was 
given  until  the  end  of  May. 

At  Hastings,  a  review  was  made  for  conditional  exemption 
held  by  a  night  clerk  (Bl).  the  chief  clerk  and  cashier  (Al), 
a  titter's  mate  (A I),  a  coach  maker  (C2),  and  a  petrol  car 
lighting  worker  (Bl).  employed  by  the  tramway  company. 
The  certificates  of  the  night  clerk  and  fitter's  mate  were 
cancelled,  and  the  other  cases  were  referred  to  a  conference, 
between  the  Town  Clerk,  the  Military  Representative,  and  the 
company's  representative. 

Before  the  Somerset  Appeal  Court,  the  Military  appealed 
against  exemption  held  by  W.  P.  Short  (28.  in  Class  Bl). 
managing  clerk  and  spare  switchboard  attendant  at  the 
Taunton   Corporation  electricity  works.     The   electrical   engi- 
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neer  (Mr.  A.  .T.  Howard)  slid  that  a  man  over  military  age 
had  been  tried,  but  he  was  of  no  use.  The  borough  account- 
ant informed  the  Tribunal  that  he  had  no  one  whom  he  could 
transfer  to  replace  Short,  who  was  the  connecting  link  be- 
tween his  office  and  the  electricity  department.  The  applica- 
tion was  dismissed,  but  Mr.  Howard  was  informed  that  the 
Tribunal  would  require  good  evidence  that  efforts  had  been 
made  to  replace  Short  if  he  was  required  after  July  6th. 

At  Aberystwyth,  Mr.  Perkins,  manager  of  the  Electric 
Light  Co..  appealed  for  E.  J.  Jones  (37),  electrician.  He 
entered  the  Army  last  July,  but  was  sent  back  medically 
untit.  On  going  before  the  Medical  Board  again  last  Sep- 
tember he  was  put  in  Class  02.  Mr.  Perkins  said  that,  as 
far  as  he  knew,  Jones  was  the  only  man  working  in  the 
town  at  present  as  an  electrician.  Conditional  exemption 
was  conceded. 

At  Maidstone.  Mr.  Oswald  Jones,  electrical  engineer,  ap- 
pealed for  W.  II.  Brown  (36),  passed  for  general  Bervice. 
Mr.  Jones  stated  that  Brown  was  a  skilled  engineer,  and  had 
for  some  time  been  engaged  on  important  wmk.  The  Advi- 
sory Committee  recommended  that  conditional  exemption  pre- 
viously granted  should  be  withdrawn,  and  this  was  acted 
upon,  and  three  months  allowed.  Mr.  Jones  also  appealed 
for  E.  Wicks  ('2S,  general  service),  electrical  engineer  and 
armature  winder,  who,  besides  other  work,  maintains  the 
electrical  machinery  at  three  important  mills.  The  same 
decision  as  in  the.  other  case  was  given. 

At  Coventry,  a  review  was  made  of  the  cases  of  eighi 
employes  of  Messrs.  Van  Baden  &  Co.,  electrical  storage  bat- 
tery manufacturers,  who  held  conditional  exemption.  It  was 
stated  that  all  the  men  appealed  for  were  in  certified  occupa- 
tions, and  that,  owing  to  the  nature  of  the  trade,  boys  and 
women  could  not  be  employed.  Each  was  given  two  months' 
exemption. 

At  the  South  Yorkshire  Appeals  Tribunal,  the  Military 
Representative  appealed  against  the  exemption  of  two  Don- 
caster  tram  drivers  and  a  ear-shed  foreman.  The  Town  Clerk- 
appeared  for  the  Corporation,  and  did  not  oppose  in  the  case 
of  the  drivers,  but  put  in  a  strong  plea  for  the  shed  foreman, 
and  in  this  case  the  military  appeal  was  disallowed. 

The  South  Yorkshire  Appeal  Tribunal  considered  an  appeal 
by  the  Military  Representative  against  exemptions  of  three 
employes  of  the  Mexborough  &  Swinton  Tramways  Co.  The 
company's  representative  said  they  were  shutting  down  their 
Conisboro'  section,  and  had  been  forced  to  run  a  general 
half-hour  service  instead  of  one  of  ten  minutes.  If  more  men 
were  taken  the  company  would  have  to  approach  the  Board 
of  Trade  with  an  intimation  that  they  could  accept  no  res- 
ponsibility for  whatever  might  arise.  The  Tribunal  allowed 
flip  Military  appeal  in  each  case,  but  one  of  the  men  was 
given  grace  to  May  31st. 

At  the  Hull  Tribunal,  it  was  submitted  that  a  tramway 
motorman,  married.  37  years  of  age.  was  in  a  certified  occu- 
pation. The  age  limit,  it  was  stated,  had  been  raised  two 
years,  but  was  now  only  '27.  The  man  had  been  classified 
0  I.  and  there,  was  a.  great  shortage  of  drivers.  Capt.  Chap 
man  :  There  are  no  women  drivers?1— No,  women  cannot 
handle  the  Hull  cars.  Capt.  Chapman  :  I  have  seen  women 
drivers  elsewhere. — T  understand  the  hand  brake,  is  the  diffi- 
culty on  the  Hull  cars.  Capt.  Chapman  :  T  think  that  would 
present  no  difficulty  to  a  woman  if  a  CI  man  can  work  it. 
Conditional  exemption   was  allowed. 


BUSINESS   NOTES. 


Manufacture  of  Telegraph  Apparatus  in  Spain. — It  is 

announced  from  Madrid  that,  owing  to  the  difficulty  of  obtaining 
telegraph  apparatus  from  abroad  owing  to  the  war.  the  manufacture 
of  Hughes  apparatus  has  lately  been  taken  up  on  a  small  scale,  but 
with  good  results,  in  the  workshops  of  the  Director-General  of 
Communications.  It  is  also  announced  that  under  the  a>gis  of  a 
Bilbao  syndicate  a  new  company  has  lately  been  formed  with  the 
title  La  Compania  Iberica  de  Telecomunieacion,  to  establish  works 
in  Madrid  ( 18  Pareo  del  Rey)  for  the  manufacture  of  telephone  and 
telegraph  apparatus  both  for  the  ordinary  and  wireless  systems. 
It  is  added  that  the  new  undertaking  is  also  interested  in  a  project 
for  the  establishment  of  a  system  ot  wireless  telephonic  communi- 
cation throughout  Spain. 

Dissolutions  and  Liquidations. — Anchor  Elkctric  Co., 

Ltd. — A  meeting  is  to  be  held  on  May  18th,  at  •">.  Lincoln's  Inn 
Fields.  W.C.,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  T.  T.  Rankin. 

Miller  Anti-Frictiox  Metal  Co..  Ltd. — A  meeting  is  called 
for  May  22nd,  at  3,  Gore  Street,  Manchester,  to  hear  an  account  of 
the  winding  up  from  the  liquidator.  Mr.  A.  Hennings. 

Bynoe  Low-Pressure  Superheater  System.  Ltd. — This 
company  is  winding  ap  voluntarily,  with  Mr.  F.  Morse,  1  and  2,  Great 
Winchester  Street,  E.C.,  as  liquidator. 

Low -Pressure  Superheating,  Ltd. — This  company  is  winding 
up  voluntarily,  with  Mr.  F.  Morse,  as  above,  as  liquidator. 

Trade  Announcement.  —  Thk   L.P.S.   Electrical  Co. 

has  removed  to  14,  Howick  Place,  Westminster.  S.W. 


Catalogues  and  Lists. — Cambridge  Sciehtific  [nbtbu- 

MENT  Co.,  Ltd.,  Cambridge. — Three  illustrated  lists  as  follows  :— 
Xo.  134,  describing  the  Cambridge  measuring  microscope  for  work- 
shop use;  Xo.  191,  dealing  with  the  Cambridge  thermo-couple 
potentiometer  ;  and  Xo.  912,  relating  to  the  H.  &  M.  recording  and 
index  thermometers. 

Spray  Engineering  Co.,   93,  Federal  Street.  Boston,  TJ.B.A 
Bulletin,  Xo.  501,  illustrating  and  describing  in  condensed   form 
their  Spraco  system  for  cooling  condensing  water,  for  washing  and 
cooling  electrical  machinery,  and  other  Spraco  developments. 

British  Thomson-Hoiston  Co..  Ltd..  Rugby.— Descriptive 
list  Xo.  3,265  teight  pages"),  giving  illustrated  particulars,  weights, 
dimensions,  See.,  of  motor-control  panels  for  A.c.  circuits. 

Messrs.  Graham  k  Latham.  Ltd..  104,  Victoria  Street. 
London.  S.W. — Illustrated  list  (Xo.  3)  of  signalling  instruction 
instruments,  showing  some  developments  in  signalling  apparatus. 
Copies  will  be  sent  on  application. 

"Z  "Electric  Lamp  Manufacturing  Co.,  Ltd..  Southfields. 
S.W.  1 8.  —  Card  giving  prices  of  special  stocks  of  electrical 
accessories. 

Holophane     Illumination     Calculator.— An     ingenious 

device  under  this  title  has  cometo  hand  from  Messrs.  HOLOPHANI  . 
Ltd..  of  12,  Carteret  Street,  S.W.  It  consists  of  a  three-page  folder, 
strongly  bound,  and  fitted  with  a  revolving  disk  calculator,  which 
takes  into  account  foot  candles,  lumens,  area  of  space  illuminated, 
height  above  working  plane  or  street  surface,  and  the  type  of  Holo- 
phane prismatic  glass  refractor  employed.  Now  that  illuminating 
engineering  has  been  brought  to  so  advanced  a  stage  of  scientific 
development,  the  calculations  involved  are  somewhat  complex  and 
intricate. and  the  advent  of  this  time-saving  device  should  becordially 
welcomed  by  engineers  and  contractors.  Full  instructions  for  the 
use  of  the  calculator  are  provided,  together  with  tables  showing  the 
relation  of  lumens  to  the  wattage  of  lamps,  foot-candle  intensities 
recommended  for  a  large  variety  of  cases,  the  different  types  of  Holo- 
phane glassware,  and  definitions,  all  most  conveniently  arranged. 
It  is  published  at  2s.  6d..  and  should  prove  extremely  useful. 

For  Sale.— The  Borough  of  Salford  Electricity  Depart- 
ment invites  offers  for  the  purchase  and  removal  of  a  Desrumaux 
type  water-softening  and  filtering  plant,  and  two  Mather  &  Piatt 
pressure  filters.    For  particulars,  see  our  advertisement  pages  to-day. 

Book    Notice. —  "Scientific    Papers    of    the    Bureau    of 

Standards."  Xo.  2!»7.  "  A  Study  of  Electromagnet  Moving  Coil- 
Galvanometers  for  Use  in  Alternating-Current  Measurements.'' 
Washington  :  Government  Printing  Office. 


LIGHTING  AND  POWER  NOTES. 


Ashton-under-Lyne. — The  Electricity  Committee  having 

considered  a  report  made  by  Mr.  Xeville  Applebee,  the  borough 
electrical  engineer,  on  the  recent  conference  on  the  linking-up  of 
electrical  undertakings  in  Lancashire  and  Cheshire,  has  resolved  to 
take  no  action  in  the  matter  at  present. 

The  Electricity  Committee  has  decided  that  a  minimum  charge 
of  7s.  lid.  per  quarter  be  made  to  all  consumers  of  electricity,  and 
that  all  motor  rentals  be  increased  by  25  per  cent.,  and  the  charges 
for  delivery  and  fixing  doubled,  and  that  increased  charges  be  made 
for  sundries. 

Australia. — The  engineer-in-chief  of  the  Sydney  Board 
of  Water  Supply  and  Sewerage  has  recommended  that  £2,370  be 
expended  in  providing  an  electrical  pumping  plant,  with  transmis- 
sion line,  &c,  to  amplify  the  power  at  Xo.  2,  Upper  Cordeaux  dam 
in  connection  with  the  South  Coast  towns'  supply. 

In  connection  with  the  Order  in  Council  granted  by  the  Queens- 
land Government  to  Mr.  E.  J.  Redmond,  of  Bundaberg.  for  the 
installation  of  an  electric  lighting  and  power  plant  in  the  town  of 
Gayndah,  an  extension  of  time  from  two  to  three  years  has  been 
granted. 

A  similar  concession  has  been  approved  in  the  case  of  the 
installation  proposed  for  Dalby. 

Barnes. — The  electrical  engineer  has  submitted  a  report 

on  the  question  of  obtaining  a  bulk  supply  of  electricity  from  the 
London  and  South-Western  Railway  Co.  The  engineer  also  reports 
having  considered  the  question  of  installing  furnaces  suitable  for 
dealing  with  coke  breeze  fuel,  and  finds  that  some  little  economy  could 
be  effected  by  this  class  of  fuel  provided  the  relative  values  remained 
constant.  The  cost  of  equipping  a  pair  of  small  boilers  would  lie 
approximately  £150,  and  if  the  guarantees  were  sustained  there  is 
little  doubt  that  the  cost  of  installing  would  be  repaid  on  the 
economy  effected  in  a  short  period.  The  Committee  recommended 
that  one  boiler  should  be  equipped  at  first,  which,  if  proving  satis- 
factory, the  work  on  the  other  boiler  should  then  he  carried  out. 
The  recommendation  was  approved. 

Birmingham. — The  annual  report  of  the  Birmingham, 
Tame  and  Rea  District  Drainage  Board  mentions  that,  in  con- 
nection with  a  proposed  additional  supply  of  energy,  it  had  been 
decided  to  install  step--.:p  transformers,  with  a  view  to  trans- 
mitting at  a  higher  pressure,  in  preference  to  increasing  the  copper 
section  of  the  lines.  The  alterations  would  be  carried  out  without 
interfering  with  the  work  of  the  Hoard,  which  is  entirely  dependent 
on  electric  power. 
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Burton-on-Trent. —  Loan    Refused. — Regarding    the 

application  for  a  loan  of  £25,000  for  the  electricity  undertaking, 
the  L.G.B.  has  informed  the  T.C.  that  as  the  proposed  expenditure 
was  not  required  for  national  purposes,  it  did  not  see  its  way  to 
sanction  a  loan  at  the  present  time. 

Farnworth. — At  a  meeting  of  theOouncil  held  last  week, 

it  was  deoided,  after  a  long  discussion,  to  restart  the  destructor 
works. 

Kilmarnock. — New  Plant. — The  Corporation  Electri- 
city Committee  has  accepted  offers  for  plant  in  connection  with 
extensions,  at  an  approximate  cost  of  £46,000. 

London. — Poplar. — The  Electricity  Committee  lias  had 

under  consideration  the  urgent  necessity  for  extending  the 
generating  plant  to  meet  next  winter's  demand.  In  view  of  the 
fact  that  the  cost  of  extensions  at  the-present  time  would  exceed 
pre-war  cost  by  at  least  50  per  cent., negotiations  have  proceeded  with 
the  L.C.C.  for  liuking-up  with  the  Greenwich  tramway  generating 
station,  and,  failing  agreement  with  the  L.C.C,  the  Committee  has 
under  consideration  alternative  schemes  submitted  by  the  engineer. 
Whether  interchange  of  supply  with  the  L.C.C,  or  the  installation 
of  a  new  generating  set  be  adopted,  the  erection  and  equipment  of 
a  new  sub-station  will  be  necessary,  and  the  engineer  has  sub- 
mitted the  following  estimates  : — Erection  of  new  sub-station, 
£3,000  :  cable,  ducts,  and  two  e.h.t.  feeders,  £9,581  ;  two  1,000-kw. 
converters,  switchgear,  &c.,  £9,162  ;  mains,  £7.200;  total,  £29,015. 
The  Committee  recommends  the  approval  of  these  extensions. 

Lewisham. — The  Guardians  have  received  a  letter  from  the 
South  Metropolitan  Electric  Light  and  Power  Co.,  Ltd..  making 
application  for  a  further  increase  in  the  rate  paid  by  the  Guardians 
for  electric  current.  The  Board  decided  that,  during  the  con- 
tinuance of  the  war.  a  further  increase  of  5  per  cent,  be  allowed. 

Londonderry. — Negotiations    have     been    taking    place 

between  the  T.C  and  North  of  Ireland  Shipbuilding  Co.  in  refer- 
ence to  the  terms  for  a  future  supply  to  the  shipyard,  so  far 
without  success.  It  was  explained  that  the  question  involved  the 
installation  of  a  new  plant,  at  a  cost  of  £26,000,  and  the  shipyard 
would  be  the  only  consumers.  There  was  a  difference  of  opinion 
as  to  the  estimate  of  running  costs  in  particular,  and  it  was  there- 
lure  agreed  to  appoint  an  expert  to  go  into  the  question  of  tariff, 
&c,  and  with  a  view  to  arriving  at  some  agreement  with  the  firm. 
A  small  Consultative  Committee  was  also  appointed. 

A  L.G.B.  inquiry  was  held  last  week  by  Mr.  P.  0.  Cowan,  chief 
engineering  inspector,  on  the  application  of  the  Corporation  to 
borrow  £35.500  for  the  extension  of  the  electric  lighting  system  to 
the  garden  suburb,  which  is  being  erected  for  the  accommodation 
of  shipyard  workers,  and  for  the  supply  to  the  yard-  /» Ifast 
News  Letter. 

Midhurst. — The  B.  of  T.  has  extended  the  Midhurst  and 

District  Electric  Lighting  Order.  1914,  for  one  year. 

Montrose. — Public  Lighting. — Under  a  new  agreement 
between  the  T.C.  and  the  Electric  Lighting  Co.  for  the  public 
lighting  of  the  town,  the  charge  per  annum  will  be  £611,  against 
£830  under  the  previous  contract,  for  full-time  lighting,  and  £286, 
against  £575,  under  the  restricted  lighting. 

Pembroke   (Dublin). — Street  Lighting. — The  Urban 

Council  has  decided  on  a  scale  of  public  electric  lighting  varying 
from  2i  to  1  hours  nightly  up  to  September  21st,  instead  of  the 
total  prohibition  of  light  previously  decided  upon. 

Richmond-on-Thames. — The  Richmond  (Surrey)  Electric 

Light  and  Power  Co.,  Ltd.,  asked-  the  T.C.  that  the  provisions  of  the 
agreement  of  January  20th.  1913,  confirmed  by  the  Richmond 
(Surrey)  Electricity  Supply  Act.  1913,  as  to  the  price  charged  for 
electric  current  may  in  the  present  abnormal  conditions  be  modified, 
owing  to  the  increased  cost  of  coal,  labour,  and  transport.  Nego- 
tiations are  proceeding  with  regard  to  the  matter. 

Southend-on-Sea. — In   a  report  of  the  Electric  Light 

and  Tramways  Committee,  it  is  pointed  out  that  the  profits  of  both 
undertakings  have  been  considerable  during  the  past  five  years, 
and  that  there  is  an  urgent  necessity  for  additional  generating 
plant. 

Southport. — Year's  "Working. — The  annual  report  of 
Mr.  A.  .Black,  the  borough  electrical  engineer,  shows  that  the 
number  of  units  supplied  to  private  consumers  was  2,059,590,  an 
increase  of  100,076  ;  but  the  units  supplied  to  the  Corporation 
tramways  decreased  by  10,674.  The  year's  working  showed  a  net 
profit  of  £2,682,  an  increase  of  £469  on  the  previous  year. 

St.  Helens.— Loan  Sanction. — The  Electricity  Com- 
mittee has  received  the  sanction  of  the  L.G.B.  to  the  borrowing  of 
£710  for  enlargement  of  the  boiler  house.  64,456  for  a  water-tube 
boiler,  £634  for  a  mechanical  stoker,  and  £6,200  for  mains  and 
switchgear. 

The  Electricity  Committee  has  decided  that  the  charge  for  elec- 
tricity, both  for  power  and  lighting.be  increased  as  from  April  l-t. 
1917,  by  30  percent.,  in  lieu  of  20  per  cent,  as  at  present. 

Tasmania.— A  hydro-electric  scheme  is  being  con- 
sidered by  the  town  of  Scotsdale  ;  the  proposal  is  to  add  a  generator 
to  the  waterworks  plant  on  the  Brid  river,  and  a  report  is  to  be 
obtained  on  the  scheme. 

Wolverhampton. — Proposed  Extensions. — The  Elec- 
tricity Committee  has  reported  on  the  extension  of  plant  necessary 
to  meet  the  growth  in  power  load,  pointing  out  that  early  last  year 


it  was  decided  to  install  a  5,000-KW.  plant  complete,  but  that 
definite  applications  have  come  in  for  much  larger  supplies,  and 
that  one  firm  alone  will  require  continuous  use  of  the  5.0i>0-kw. 
plant  referred  to,  which  is  now  being  completed.  The  Committee 
therefore  recommends  that,  subject  to  official  sanction,  a  further 
extension,  at  an  estimated  cost  of  £67,100,  be  put  in  hand.  This 
will  include  a  5,000-KW.  turbo-alternator,  with  boiler  plant, 
cooling  towers,  pipes,  switchgear,  &c,  also  a  new  boiler-house  wing 
with  bunkers,  to  house  the  two  proposed  boilers. 

At  a  monthly  meeting  of  the  T.C,  on  Monday  evening,  the 
report  was  unanimously  adopted.  The  Council  also  adopted  the 
recommendations  of  the  Electricity  Committee  to  purchase 
2,650  yards  of  land  adjoining  the  electricity  works,  together  with 
canal  basins,  retaining  walls,  &c,  from  the  Birmingham  Canal 
Navigations,  and  to  lay  a  high-tension  cable  to  a  certain  works,  at 
an  expenditure  of  £2,200. 

Electric  Vehicles. — Three  electric  vehicles  are  being  pur- 
chased by  the  Electricity  Committee,  two  of  3£  tons  capacity  at 
6856  each,  from  Messrs.  Mosaay,  and  one,  also  of  3}  tons  capacity, 
for  £1,220.  from  the  General  Vehicle  Co. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — In  view  of  the  abnormal  conditions  prevailing 

owing  to  the  war,  and  the  difficulty  experienced  in  securing 
material,  the  Minister  of  Public  Works  has  decided  to  recommend 
the  Cabinet  to  agree  to  the  request  of  the  South  Melbourne  City 
Count'il  to  extend  the  time  for  the  completion  of  the  electric  tram- 
way line  from  Patterson  Street  to  Princes  Bridge  for  a  further 
period  of  three  years.  The  line  should  have  been  completed  by 
November  this  year. — Melbourne  Age. 

Dartford. — Messrs.  Balfour,  Beatty   &   Co.,  Ltd.,  have 

applied  to  the  B.  of  T.  for  an  extension  of  time  until  August  18th. 
1919.  for  the  completion  of  the  tramwavs  authorised  by  the  Order 
of  1911. 

Huddersfield. — The  bad  weather  of  the  Easter  holiday 

period  resulted  in  a  decrease  of  £577  in  the  local  tramway  receipts 
for  the  five  days  of  the  holiday,  the  total  being  £2,862,  as  against 
£3,439  last  vein-. 

Ilkeston. — Tramway  Purchase. — The . Derbyshire  C.C. 
has  decided  to  ask  for  leave  to  present  an  objection  against  a  Bill 
promoted  by  the  Notts  and  Derbyshire  Tramway  Co.  for  power  to 
purchase  the  tramways  belonging  to  the  Ilkeston  Corporation,  and 
any  other  tramways  that  can  be  worked  in  connection  with  any  of 
the  company's  undertakings. 

Lancashire. — Female  Employes  and  Bonus. — Tram- 
way working  costs  will  be  increased  as  the  result  of  the  award 
made  by  the  Committee  on  Production  in  the  recent  application  by 
female  employes  on  14  Corporation  and  company  tramway  systems 
in  Lancashire  and  Cheshire.  The  request  was  for  a  war  bonus  of 
6s.  6d.  per  week,  and  the  Committee  has  awarded  3s.  6d.  per  week 
to  those  over  18  years  of  age,  and  2s.  a  week  to  those  under  that 
age.  The  award  dates  back  to  the  first  full  pay  week  after  March 
12th.  and  between  4,000  and  5,000  women  and  girls  are  affected. 
The  districts  concerned  are  Manchester,  Salford,  Oldham,  Rochdale, 
Accrington.  Ashton-under-Lyne,  Birkenhead,  Bolton,  Bury.  Stock- 
port. Warrington,  Wigan,  Hyde,  Preston,  Mossley,  Stalybridge.  and 
Dukinfield.  Previous  advances  since  the  war  are  included  in  the 
amount,  and  in  Manchester  and  Salford  the  award  will  mean  an 
increase  of  Is.  6d.  for  women  and  Is.  for  girls. 

Leeds    and    Bradford. — Despite  the  lack    of    railway 

facilities,  the  Easter  tramway  receipts  at  Leeds  and  Bradford — 
especially  Bradford — have  fallen  off  this  year,  the  reason  being 
the  wintry  weather.  The  total  of  the  Leeds  receipts  was  £6,688. 
as  against  £6.702  last  year  for  the  four  days.  The  Bradford 
receipts  dropped  from  £6.953  to  £6.097  for  five  days. 

Walsall. — The  manager  of  the  tramways  has  reported  as 
to  experiments  he  has  made  with  a  trolley  reverser,  and  has  been 
authorised  to  fix  the  apparatus  at  the  termini. 


TELEGRAPH  and  TELEPHONE  NOTES. 


New  York  Telephones. — The  report  of  the  New  York 

Telephone  Co.  for  1916  shows  a  gross  revenue  of  $57,005,565,  a 
gain  of  87,376,019  over  the  preceding  year.  The  net  income 
amounted  to  S15.002.260,  against  $11,250,700,  to  which  was  added 
85,014,168  derived  from  investments  and  3590,826  miscellaneous 
earnings.  After  dividends  were  paid  a  balance  of  S7,265,341 
remained,  a  total  83,463,000  larger  than  in  1915. — T.  and  T.  Age. 

The  Bell  System. — The  annual  report  of  the  American 

Telephone  and  Telegraph  Co.  and  associated  companies  shows  that, 
in  round  numbers,  the  total  operating  revenues  of  the  Bell  system 
were  $264,600,000,  an  increase  of  $ 30, 13 1,000  over  the  year  before. 
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Depreciation  and  maintenance  consumed  $84,556,000,  an  increase  of 
$8,797,000  :  traffic  expenses  consumed  $53,749,000,  an  increase  of 
t7 ,963,000;  commercial  expenses,  §25,699,000,  an  increase  of 
$2,1 16. odd  :  greneral  and  miscellaneous  expenses,  Sll.9o2.iio0.  an 
increase  of  $853,000.;  taxes  assignable  to  operations,  $14,316,000, 
an  increase  of  $1,915,000. 

The  "total  gross  income"  was  s79.353.oou,  an  increase  of 
S9.7s7.ooo  over  1915.     Out  of  this  S22.114.ooo  was  paid  for  interest, 

rents',  &C,  leaving  $35,160,000  for  dividends  and  over  $22,000, 

■to  be  carried  into  surplus.  Approximately  $6,000.01  mi  was  paid  to 
the  employes  as  additional  compensation  to  cover  abnormal  working 
conditions  and  living  expenses  of  the  year. 

The  Employes'  Benefit  Funds  aggregated  at  the  end  of  the  year 
$9,151,000,  and  in  the  last  four  years  the  expenditures  from  these 
funds  have  amounted  to  $5,611,016.  Pensions  are  paid  to  284 
former  employes.  Benefits  were  paid  last  year  in  18,760  cases. 
There  were  10,646  accident  cases,  of  which  comparatively  few  were 
serious,  and  the  payments  on  these  were  8557.979.  Death  benefits 
of  $157,077  were  paid  to  the  dependent  relatives  of  182  employes. 

Employes  of  the  Bell  system  who  were  in  military  service  on  the 
Mexican  border  were  allowed  full  pay  for  the  first  three  months 
of  their  absence,  and  thereafter  full  pay  less  the  amount  they 
received  from  the  Government.  These  allowances  aggregated 
8284.194. 

The  statement  of  the  American  Telephone  and  Telegraph  Co. 
shows  that  its  expenditures  are  only  for  the  maintenance  of  the 
central  administration  of  the  whole  Bell  system,  and  that  its 
receipts  are  from  its  investments  in  its  associated  companies,  the 
payments  of  these  companies  towards  the  maintenance  and 
expenses  of  the  central  administration,  and  the  earnings  of  the 
long-distance  lines. 

The  net  earnings  of  the  American  Telephone  and  Telegraph  Co. 
for  the  year  were  844.743.376.  which  is  $3,625,889  more  than  for 
the  previous  year.  The  interest  charges  were  $6,730,099,  and  the 
dividends,  at  the  regular  rate  of  8  per  cent,  per  annum,  were 
831,122,187.  Of  the  resulting  balance  there  was  carried  to  reserves 
$2,500,000,  and  to  surplus  $4,39l;090.  The  capital  stock  of  the 
company  outstanding  was  $395,603,600,  and  the  number  of  stock- 
holders (of  whom  the  majority  are  women)  was  70,555.  In  addition. 
there  are  43,000  employes  of  the  Bell  system  who  have  purchased 
stock  and  are  paying  for  it  out  of  their  wages. 

An  unusually  large  number  of  improvements  have  been  intro- 
duced in  cable,  switchboard,  sub-station  and  other  apparatus, 
resulting  in  economies  and  advances  in  service  of  great  public 
value. 

The  number  of  telephone  stations  on  December  31st,  1916,  was 
9,847,192,  an  increase  during  the  year  of  695.971.  of  which  577, 3S0 
were  owned  by  the  Bell  companies,  and  118.591  were  Bell  con- 
nected stations.  The  total  mileage  of  wire  for  exchange  and  toll 
service  was  19,850,315  miles,  an  increase  of  1,344,770.  Fifty-eight 
per  cent,  of  the  wire  mileage  is  underground,  and  2,682,910  miles 
were  toll  wire.  The  number  of  daily  telephone  connections 
increased  to  an  average  of  29,430,000,01  at  therateof  9,789,700,000 
a  year,  which  is  approximately  100  calls  for  every  man.  woman 
and  child  in  the  United  States. — T.  and  T.  Age. 

The    Mackay   Companies. — The  report  of  the  Mackay 

Companies  states  that  the  year  1916  has  been  a  year  of  extraordinary 
prosperity  in  the  United  States,  and  the  trustees  have  under  con- 
sideration the  advisability  of  increasing  the  dividend  upon  the 
common  shares  from  5  to  6  per  cent,  per  annum.  The  long-distance 
telephone  business  transacted  by  the  Postal  Telegraph-Cable  Co. 
has  increased  greatly  during  the  past  year.  It  is  a  "  by-product." 
being  transmitted  over  wires  which  are  used  at  the  same  time  for 
telegraph  purposes.  It  is  remarked  that  "  out  of  the  dark  back- 
■  ground  of  the  war.  the  value  and  stability  of  the  submarine  cable 
property  stands  out  prominently.  The  service  which  it  is  rendering 
is  inestimable.  In  the  prime  factors  of  secrecy,  speed,  and  accuracy 
it  ha;  no  rival.  Its  position  is  strengthened,  rather  than  weakened, 
by  the  results  of  wireless  telegraphy.  .  .  .  There  is  no  reason 
to  believe  that  the  wireless  can  ever  render  a  service  as  rgliable  as 
that  of  the  submarine  cables."  During  the  past  year  a  large  portion 
of  one  of  the  Commercial  Cable  Co.'s  main  cables  was  renewed  in 
deep  water,  the  expense  thereof  being  paid  out  of  the  company's 
revenue.  For  the  year  ending  February  1st.  1917,  the  receipts 
from  investments  in  other  companies  were  $4,683,265,  and  the 
expenses  $56,800,  the  dividends  paid  on  the  Mackay  Companies' 
preferred  shares  being  $2,000,000  and  on  the  common  shares 
$2,069,020,  leaving  a  balance  of  $557,446.  which  was  carried 
forward.  The  assets  of  the  companies  amounted  to  $93.293.745. — 
T.  and  T.  Age. 

U.S.  Wireless. — The  radio  station  built  for  the  United 
States  Navy  Department  near  San  Diego.  Gal.,  is  now  in  regular 
service.  The  plant  is  nominally  rated  at  200  k»,.  operates  on  the 
Poulsen  system,  and  is  the  most  powerful  thus  far  put  in  service. 
The  aerial  is  carried  by  three  600-ft.  self-supporting  steel  towers 
placed  in  a  triangular  position.  This  is  the  third  in  the  chain  of 
navy  high-powered  radio  stations,  of  which  Arlington  was  the  first 
and  Darien  the  second.  Pearl  Harbour  and  Cavite  are  the  next 
two  in  the  progressive  development,  and  these  will  have  apparatus 
of  much  higher  power  than  that  installed  at  San  Diego.  The  arcs 
for  Pearl  Harbour  and  Cavite  weigh  65  tons  each,  and  are  the 
largest  and  most  powerful  pieces  of  radio  apparatus  ever  built.  All 
of  these  stations  are  being  constructed  by  the  Federal  Telegraph 
Co.  and  operated  on  the  Poulsen  system. 

Tests  carried  out  at  the  end  of  January  resulted  in  the  main- 
tenance of  strong  and  continuous  communication  over  12-hour 
periods  between  the  station  of  the  Marconi  Wireless  Telegraph  Co. 
of  America  at  Chatham.  Mass.,  and  that  of  the  English  Marconi 


Co.  at  Carnarvon,  Wales.  The  signals  received  at  Chatham  from 
Carnarvon  were  from  three  to  eight  times  as  strong  as  those 
received  from  any  other  European  station.  —  T.  and  /'.  Age. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Melbourne. — May  23rd.  Victorian  Rail- 
ways Department.  Twelve  months'  supply  (8.250)  of  incandescent 
electric  lamps  as  ordered.* 

Dundee. — April  L'lst.  Corporation  Electricity  Depart- 
ment. Steelwork  in  floors,  &c,  and  straining  screens,  guide  rails. 
&C,  at  No.  2  pump-room  at  Carolina  Port.  Schedules,  Ite.,  from 
General  Manager  and  Engineer. 

London. — Hammersmith. — April  25th.    B.C.  Electricity 

Department.  Induced-draught  fans,  mechanical  stokers,  boiler 
feed  pump,  centrifugal  pump  and  strainer  for  condenser.  See 
"  Official  Notices"  April  13th. 

Manchester. — April  24th.  Corporation  Tramways  Com- 
mittee.    Hard-drawn  trolley  wire.     General  Manager. 

South  Africa.  —  Johannesburg. — April  30th.  Muni- 
cipal Council.    10,000  traction  carbon  brushes,  63"5  x  35  X  12'5  mm.* 

May  21st.  Municipal  Council.  Gear  wheels  for  tramcars.  Con- 
trait  Xo.  241.* 

[*  Specifications  may  be  seen  at  the  Department  of  Commercial 
Intelligence.  73,  Basinghall  Street,  London.  E.C'.J 


CLOSED. 

Accepted  tenders 


Bedford— T.C. 

B.T.H.  Co.,  Ltd.— Switchgear,  £1,650. 

J.  P.  Hall  &  Son,  Ltd.— Feed  pumps,  £340. 

T.  4  T.  Vicars.— Coal-handling  plant.  £718. 

Robert  Jenkings Stores  buildings  (electricity  works),  £759. 

Chester. — Board  of  Guardians.     Messrs.  F.  J.  Jones  and 

Co.,  at  £587,  for  equipping  the  House  with  electric  light. 

Heckrnondwike. — Electricity  Committee.  1,000  tons  of 
Askern  slack  coal,  Messrs.  Aj-mitage  &  Co. 

London.  —  Stoke  Xewingtox.  —  The  Highways  and 
Sewers  Committee  recommends  the  acceptance  of  the  tender  of 
Mr.  C.  Spreadborough  for  the  installation  of  electric  power  plant 
for  chaff-cutting  and  corn-crushing  at  the  Council's  stables 
(exclusive  of  the  supply  of  the  machines). 

Poplar. — Electricity  Committee.  Tender  recommended  for  a 
1,000-kw.  rotary  converter,  at  £3,071.  G.E.  Co. 

Wolverhampton. — T.C.     Accepted  tenders  : — 

Gibbons,  Dudley. — Platform,  handrailing,  stairway  and  ladder  to  form  the 

operating  floor  for  the  new  turbo-alternator,  £220. 
Chloride  Co.— Ironclad  Exide  battery  for  the  delivery  van.  £142. 
George  Waller  &   Son,    Stroud. — Special    automatic    self-cleaning    water 

screening  plant,  £269. 
Mossay  &  Co.,  Ltd.— Two  Si-ton  electric  vehicles,  £855  each. 
General  Vehicle  Co.— One  aVton  electric  vehicle.  £1.220.    . 


FORTHCOMING     EVENTS. 


Institution  of  Mechanical  Engineers.— Friday,  April  20th.  At  6  p.m.  At 
the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  General 
meeting.    Presidential  address. 

Junior  Institution  of  Engineers.— Monday,  April  23rd.  At  7.30  p.m.  At 
31 1,  Yii  n.iui  Street,  s.w.  Honorary  Members1  Lecture,  on  "Some  Applica- 
tions of  Radio  Activity,"  bj  Prof.  H.  T.  Davidgc. 

Friday,  April  20th.    Paper  on  ".Ga8  Turbines,"  by  Mr.  S.  F,.  Hutson. 

Saturday,  April  21st.  At  6.30  p. to.  At  the  Hoi  born  Restaurant.  Third 
Bohemian  concert,  in  aid  of  St.  Dunstan's  Hostel  for  Blinded  Soldiers. 

(Midland  Section'.— Friday.  April  20th.  At  the  Imperial  Hotel, 
Temple  Street.  Birmingham.  Paper  on  "Water  Softening,"  bv  Mr. 
O'Callaghan. 

Royal  Institution  of  Great  Britain.—  Thursday.  April  26th.    At  8p.m.    At 

Albemarle  Street,  Piccadilly,  W.     Lecture  on  "Industrial  Finance  After 
the  War— its  Financial  Needs  :  How  they  can  best  be  met  "  (Lectori    1 1  . 

Institution  of  Electrical  Engineers.— Thursday,  April 95th.  At  6  p.m.  At 
the  Institution  of  Civil  Engineers,  Great  George  Street.  S.W.  Paper  on 
"  High-tension  Overhead  Transmission  Lines,*1  by  Mr.  G.  V.  1 

Birmingham  Local  Section'.— Wednesday.  April  25th.  At  7  p.m. 
At  the  University,  Edmund  Street.  Paper  on  "High-tension  Overhead 
Transmission  Lines,"  by  Mr.  G.  V.  Twiss. 

(Yorkshire  Local  Section).— Wednesday,  April  25th.  At  7  p.m.  At 
the  Philosophical  Hall,  Leeds.  Discussion  on  "  Wayleavee,"  with  intro- 
ductory paper  by  Mr.  C.  Vernier.    Annual  general  meeting. 

Belfast  Association  of  Engineers.-Thursday,  April  96th.  At  7.45  p.m.  At 
th>  Municipal  Technical  College,    Annual  general  meeting. 
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NOTES. 

A  New  Source  of  Platinum. — According  bo  the  Bulletin 

of  the  Siberian  Engineers'  Society,  on  the  platinum  fields  of  the 
Nizhni  -  Tagilsk  Mining:  Circuit,  the  mining  engineer.  V  N. 
Tehorzhevskv.  has  begun  the  first  experiments  in  the  world  on  the 
extraction  of  platinum  from  dunite.  The  experiment  promises  to 
be  exceedingly  interesting.  The  platiniferous  nature  of  dunite  has 
long  ago  been  observed,  and  the  presence  of  the  metal  is  apparently 
connected  with  the  existence  in  the  rock  of  chrome  iron  ore.  on  the 
abundance  of  which  the  greater  or  lesser  content  of  platinum  in 
the  whole  dunitic  mass  depends.  All  this  was  known  before,  but 
was  rather  of  scientific  interest  :  and  it  is  only  now  that  the  investi- 
gation of  the  dunites  for  platinum  on  a  wide  scale  is  being  under- 
taken, in  order  to  prepare  a  plan  for  utilising  the  immense  reserves 
of  dunitic  rocks  which  in  the  Xizhni-Tagil  district  alone  occupy  an 
area  of  11  '7  sq.  miles.  The  method  of  extraction  adopted  is  the 
simple  grinding  under  runners  of  the  rock,  and  the  collection  of 
the  chromitic  slack,  and  then  a  fresh  grinding  of  the  latter  in 
order  to  leach  the  pure  metal  finally  from  it.  The  chromitic  slack 
remaining  after  washing  the  platinum  sands  being  scrupulously 
cleared  of  all  visible  platinum,  yielded  with  an  experimental 
grinding  by  runners,  in  the  month  of  March,  when  it  was  still 
impossible  to  deliver  dunites  to  the  factory,  over  200  oz.  of  metal 
out  of  9.720  lb.  The  grey  slack,  which  consists  chiefly  of  unde- 
com  posed  dunite  obtained  from  the  dredges  when  washing  platinum, 
yielded  2'H  zolotniks  of  metal  from  3.600  lb. 

Galvanometers  for  A.C.  Measurements. — A  new  publica- 
tion of  the  Bureau  of  Standards  (Scientific  Paper  Xo.  297),  entitled 
"  A  Study  of  Electromagnet  Moving-Coil  Galvanometers  for  Use  in 
Alternating-Current  Measurements."  gives  the  results  of  an  investi- 
gation of  alternating-current  galvanometers  of  the  separately 
excited,  iron-cored,  electrodynamometer  type.  It  is  shown  how  the 
operating  constants  (the  sensitivity,  period,  and  damping)  depend 
upon  the  construction  constants,  upon  the  excitation,  and  upon  the 
electrical  constants  of  the  moving-coil  circuit.  These  relations  are 
given  in  such  a  manner  as  to  facilitate  the  design  of  instruments 
to  have  definite  operating  constants  under  the  conditions  of  use. 
Four  instruments  with  sensitivities  up  to  15  mm.  per  microvolt 
are  described,  and  the  results  of  tests  with  frequencies  up  to  2,1  on 
cycles  per  second  are  given.  Those  interested  may  obtain  a  copy 
by  addressing  a  request  to  the  Bureau. 

The     Optophone     in     Operation.  —  At    the    Selenium 

Laboratory,  on  March  28th.  Dr.  Fournier  d'Albe  gave  a  demonstra- 
tion of  optophone  reading  before  a  small  company.  The 
demonstration  was  interesting,  as  being  the  first  which  has  shown 
the  reading  of  small  type  by  ear.  As  a  test  passage,  a  leading 
article  from  the  Times  was  chosen.  The  inventor  was  blindfolded, 
and  given  the  article,  which  he  inserted  in  the  optophone,  and  he 
then  slowly  hut  accurately  began  to  spell  out  the  sentences. 
The  reading  was  achieved  without  an  error.  The  speed  attained 
was  not  more  than  three  words  a  minute,  but  Dr.  Fournier  d'Albe 
believes  that  by  practice  a  considerably  higher  speed  can  be 
attained.  The  line-changing  mechanism  places  an  outside  limit  of 
25  words  on  the  reader's  progress.  To  use  the  optophone  students 
have  to  learn  its  alphabet,  which  is  a  kind  of  musical  adaptation 
of  the  Morse  alphabet.  There  are  sound  dots  and  dashes,  but  these 
are  combined  with  a  range  of  musical  notes  falling  within  the 
compass  of  an  octave.  The  sounds  are  conveyed  to  the  ear  by  a 
receiver. — The  Times. 

Ministry    of    Munitions    and    Tramway    Materials. — 

According  to  the  Journal  of  the  Tramways  and  Light  Railways 
Association,  the  following  important  Instruction  has  been  issued 
by  the  Priority  Department,  dated  April,  1917  : — 

"  I  am  directed  to  inform  you  that  in  order  to  enable  the  British 
tramway  companies  (the  maintenance  of  whose  service  is  of 
importance  from  the  point  of  view  of  the  production  of  munitions 
■  it  war)  to  replace  orders  for  steel  and  copper  required  strictly 
for  maintenance  purposes  only,  without  referring  each  case  to  the 
Ministry  of  Munitions,  it  has  been  decided  to  allocate  a  priority 
reference  number  to  each  company.  This  wi]l  entitle  such  orders 
to  be  dealt  with  under  Priority  Instruction  5.  With  regard  to 
steel,  this  Instruction  does  not  cover  requirements  for  new  plant 
or  renewals,  nor  does  it  include  heavy  repairs  to  track  or  buildings, 
but  is  intended  for  a  limited  supply  of  rolled  plates,  sheets,  tires, 
axles,  blooms,  billets,  forgings.  and  castings.  It  should  be  noted 
that  high-speed  steel,  crucible  tool  steel,  manganese  steel,  and 
malleable  castings  cannot  be  obtained  except  on  special  application 
to  this  department,  and  the  permit  number  and  reference  of  this 
Instruction  must  not  be  used  for  orders  of  that  class.  The 
Instruction  with  regard  to  copper,  brass,  and  copper  alloys  is 
intended  to  cover  only  the  most  urgent  repairs  essential  to  main- 
tain your  existing  plant,  and  no  request  for  more  than  1  cwt.  of 
copper  can  be  applied  for  under  this  permit.  Copper  pipes  of  all 
kinds  are  excluded. 

"  It  is  a  condition  that  every  three  months  detailed  returns  of 
the  total  quantity  of  copper,  brass,  and  copper  alloys  obtained 
under  this  permit  be  submitted  to  this  department. 

"  The  priority  number  assigned  to  your  tramway  company  is 
Sub.  ,  which  must  be  quoted  on  each  individual  order  you 

place  with  your  manufacturers,  as  follows  : — 

"Ministry  of  Munitions'  Permit  X  umber  and  Priority 
Classification  Sub. 

"  Signed.  &c.. 

"  For  Deputy  Controller. 

"  Priority  Department." 


Inquiry. — Makers  of  the  "  Limpet  '*  ping  are  asked  for. 
Technical  Education  in  Australia.— We  are  indebted  to 

Mr.  H.  R.  Harper,  city  electrical  engineer  of  Melbourne,  for  parti- 
culars of  a  scheme  of  technical  training  which  has  been  adopted  by 
the  City  Council  in  connection  with  its  electricity  supply  depart- 
ment, with  a  view  to  raising  the  standard  of  efficiency  in  the 
technical  branch  of  the  service.  The  scheme  comprises  a  system  of 
apprenticeship,  with  provision  for  technical  training,  and  a  system 
of  scholarships  whereby  the  most  promising  of  the  junior  engineer- 
ing staff  may  be  able  to  gain  valuable  experience  in  one  or  other  of 
the  workshops  of  the  best  British  electrical  manufacturers. 

It  is  proposed  in  future  to  restrict  entrance  into  the  department 
to  boys  who  have  completed  a  course  at  one  of  the  Junior  Technical 
Schools,  which  are  really  Continuation  Schools,  having  special 
courses  of  study  to  fit  boys  for  the  trades  to  which  they  are  to  be 
apprenticed. 

The  number  of  apprentices  required  each  year  in  the  electricity 
supply  department  will  be  about  eight.  The  period  of  appentice- 
ship  will  be  five  years,  and  a  condition  will  be  that  during  the 
first  three  years  apprentices  shall  attend  evening  classes,  the 
Council  paying  the  fees. 

The  apprentice  who  each  year  of  the  three  years'  period  of  tuition 
may  be  adjudged  by  the  city  electrical  engineer  first  in  order  of 
merit,  will  be  awarded  a  prize  ranging  from  £5  in  the  first  year  to 
£10  in  the  third.  The  cost  to  the  Council  in  fees  and  prizes  under 
this  scheme  will  amount  to  £120  per  annum,  which  amount  the 
Committee  considers  will  be  amply  repaid  by  the  attracting  to  the 
service  of  a  higher  grade  of  youths  who  ultimately  will  become 
more  efficient  workmen. 

In  considering  applications  for  employment  in  the  department 
as  junior  engineering  assistants,  a  great  deal  of  weight  is  attached 
to  the  claims  of  those  who  have  had  training  abroad.  There  are, 
however,  few  local  men  who  can  afford  to  obtain  that  training.  It 
is  therefore  proposed  that  each  year  the  Council  shall  send  one  of 
these  juniors  to  Great  Britain  for  two  years'  experience  in  approved 
electrical  manufacturing  .works.  The  members  of  the  staff  to 
receive  this  special  training  will  be  chosen  as  a  result  of  an 
examination  of  their  technical  knowledge  and  of  their  progress  in 
the  department. 

It  is  recommended  that  the  Council  provide  the  successful 
candidate  with  the  sum  of  £50  to  cover  his  return  fare,  and  au 
allowance  of  £  1  per  week  during  his  two  years'  absence  to  supple- 
ment his  earnings  while  at  home. 

Each  successful  candidate  would  be  required  to  enter  into  an 
agreement  with  the  Council  to  return  to  Melbourne  at  the  end  of 
the  term  of  two  years,  the  Council  undertaking  to  employ  him  as 
engineering  assistant  for  the  term  of  from  one  to  three  years,  at 
the  salary  ruling  for  such  a  position  in  the  department.  The  cost 
of  this  system  of  travelling  scholarships  would  amount  to  £150  per 
annum.  The  Committee  feels  that,  as  in  the  case  of  apprentices, 
this  expenditure  will  also  be  fully  justified  by  ensuring  amongst 
the  staff  a  growing  number  of  officers  who  will  have  had  the 
benefit  of  this  valuable  training.  Assurances  have  already  been 
received  from  some  well-known  works  that  they  will  be  glad  to 
receive  young  Australians  of  high  calibre  and  give  them  every 
opportunity  of  gaining  an  insight  into  the  latest  developments  in 
the  design  and  construction  of  electrical  plant.  The  object  of  the 
Committee  in  submitting  these  proposals  is  to  offer  such  facilities 
as  will  attract  to  the  Council's  service  the  best  of  the  young  men 
available  in  the  community. 

It  is  certainly  an  admirable  and  enlightened  scheme,  and  should 
prove  highly  beneficial  to  the  electricity  department,  as  well  as  to 
the  boys  and  men  who  are  fortunate  and  worthy  enough  to  receive 
these  privileges. 

Fatalities. — At  an  inquest  at  Dukinfield  on  John  Nash, 

labourer,  at  the  Hartshead  Chemical  Works,  who  died  as  the  result 
of  an  electric  shock  whilst  handling  a  lamp,  a  witness  stated 
that  the  firm  had  not  an  electrician  ;  they  had  been  to  the  Labour 
Exchange,  and  the  engineer  had  tried  to  get  one.  but  could  not, 
and  they  had  to  use  the  labour  available.  Mr.  R.  Blackmore, 
engineer  to  Stalybridge,  Hyde,  Mossley,  and  Dukinfield  Joint  Elec- 
tricity Board,  thought  the  lampholder  had  been  brought  in  contact 
with  one  of  the  supply  wires.  A  verdict  of  "  Accidental  death  " 
was  returned. 

No-Lighting  Rate. — The  argument  that  it  was  ridiculous 

to  have  to  pay  a  lighting  rate,  when  owing  to  the  war  restrictions 
there  had  been  no  lights,  was  advanced  by  Marie  Elvin.  of  Ains- 
worth,  who  was  summoned  to  the  Bury  County  Police  Court  last 
week  for  non-payment  of  a  lighting  rate  of  15s.  She  said  there 
had  been  no  lights  at  all  for  IS  months,  the  bulbs  being  removed. 
It  was  stated  that  the  Parish  Council  was  under  an  agreement 
with  the  power  company,  and  the  greater  part  of  the  amount  was 
for  the  equipment,  and  only  a  small  amount  for  light.  The  rate 
had  been  reduced  by  half.     An  order  for  payment  was  made. 

A  German    in    Shanghai    Power  Station. — The  Times 

Shanghai  correspondent  states  that  early  in  April  a  German 
ex-Marine,  formerly  at  the  Legation  in  Pekin,  was  caught  inside 
the  Shanghai  electric  power  station  in  suspicious  circumstances. 
(Was  he  repairing  the  A. E.G.  turbo  plant  .'1  He  was  being  tried  in 
the  mixed  Court,  when  the  Dutch  Consul-General  claimed  juris- 
diction, and  the  man  was  handed  over  to  him.  and  ultimately 
acquitted  after  a  secret  trial  in  German,  held  in  a  private  German 
house,  two  German  Consulate  officials  assisting.  The  corres- 
pondent says  that  much  public  indignation  has  been  aroused. 
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Electrolytic  Zinc  Smelters. — Smelters  are  being  erected 
near  Hobart,  Tasmania,  for  the  production  of  metallic  zinc  by  the 
electrolytic  process.  It  is  hoped  that  metallic  zinc  will  be  pro- 
duced by  the  beginning'  of  August  next.  By  the  time  the  whole  of 
the  works  are  completed,  from  £750,000  to  £1,000,000  will  have 
been  spent  upon  them. — Hoard  of  Trade  Journal. 

German  Substitutes  for  Copper  in  Electrical  Work. — 

The  Heine  Gene  rale  de  V  Electricite  gives  a  summary  of  a  lecture 
given  at  Frankfort  dealing  with  substitutes  which  are  being'  or 
could  be  used  in  Germany  in  place  of  copper.  As  long  ago  as  the 
end  of  1914  the  Germans  replaced  many  of  their  copper  conductors 
with  aluminium,  zinc,  iron,  &c.  In  many  cases  zinc  is  too  brittle,  and 
it  is  affected  by  temperature  variations.  Although  thesedisadvantages 
are  got  over  to  a  great  extent  by  using  pure  metal,  the  low  me- 
chanical strength  and  low  melting  point  are  serious  obstacles  in 
the  way  of  its  adoption.  Cables  have  been  manufactured  with 
steel  or  iron  cores  and  stranded  with  zinc  wire,  so  that  these 
"  mixed "  conductors  have  both  the  mechanical  strength  of  iron 
and  the  high  conductivity  of  zinc.  Bus-bars  are  made  in  long 
lengths  of  zinc.  With  certain  grades  of  zinc  it  has  been  possible 
to  get  cables  which,  when  laid,  have  the  same  qualities  as  copper 
conductors.  For  instance,  a  wire  1  to  2  mm.  in  diameter  can  be 
twisted  20  times  round  a  rod  1  mm.  in  diameter.  When  zinc  con- 
ductors are  laid  direct  in  the  ground  they  should  be  covered  with 
impregnated  paper  and  a  lead  sheath. 

Iron  has  been  tried,  successfully,  especially  for  railway  and 
tramway  conductors.  On  the  Berlin-Lichterfelde  line  the  copper 
rail  bonds  have  been  replaced  by  covering  the  ends  of  the  rails 
with  a  layer  of  zinc  on  the  Schoop  system. 

For  smaller  work  zinc  and  iron  have  competitors  in  aluminium, 
magnesium,  and  alloys  such  as  electron  (10  per  cent,  aluminium, 
91  per  cent,  magnesium),  which  is  non-magnetic  and  easy  to 
machine,  magnalium,  and  duralumin. 

Lamp  sockets  have  been  made  of  cast-iron,  and  liquid  starting 
rheostats  and  lamp  fittings  of  iron,  zinc,  or  wood.  In  measuring 
instruments  copper  disks  are  replaced  by  aluminium,  and  the 
magnets,  instead  of  being  of  tungsten-steel,  are  made  of  chrome- 
steel,  which  is  only  slightly  less  magnetic. 

Zinc  has  been  tried  for  winding  generators  and  transformers, 
and  with  partial  success  ;  A.c.  motors  wound  with  zinc  wire  have 
an  output  varying  from  40  to  60  per  cent,  of  that  of  copper-wound 
machines.  With  transformers,  zinc  decreases  the  output  by  about 
27  per  cent. 

For  lubrication  a  mixture  of  oil  and  graphite  has  been  suggested 
in  place  of  oil,  as  have  also  water  and  dextrin,  and  even  solutions 
of  potash. 

Ceylon  graphite,  used  almost  exclusively  before  the  war  for 
carbon  brushes,  has  been  replaced  by  Bavarian  graphite,  which, 
suitably  treated,  gives  a  97  per  cent,  product,  which  is  sufficient 
in  practice. 

Electric   v.    Oil    Power    on    Farms. — An   agricultural 

correspondent  in  the  Autocar  asks  :  "  Are  we  right  in  thinking  so 
much  about  tractors  /  "  pointing  out  that  there  are  objections  to 
mechanical  ploughs  on  heavy  land,  and  that  the  great  thing  is  to 
keep  every  heavy  implement  off  the  land.  He  says  :  "  My  idea  has 
always  been  that  you  ought  to  have  a  central  electric  power  station 
which,  with  the  aid  of  cable  to  each  field,  movable  or  permanent, 
would  work  every  implement  except,  perhaps,  a  hoe.  The  dream 
may  be  impossible  of  fulfilment,  owing  to  expense."  He  goes  on 
to  point  out  that,  in  addition  to  ploughing,  there  are  a  number  of 
following  operations  on  the  land  which  cannot  be  performed  by 
the  tractor.  It  is  unsuitable  for  reaping,  and  in  the  last  damp 
harvest,  the  wheels  pressed  into  the  land  so  much  that  the  evil 
was  seen  after  the  ploughing,  and  will  be  seen  in  the  crops. 
There  is  obviously  scope  for  invention  in  the  matter  of  cultivating 
land  with  as  little  injury  to  it  as  in  the  case  of  horse-drawn 
implements. 

The  Bakerloo— Watford  Railway  Extension. — Elsewhere 

in  this  issue  we  publish  a  short  illustrated  article  on  the  Bakerloo- 
L.  it  N.W.  electric  train  service  which  was  opened  to  the  public 
on  Monday  last,  and  which  the  technical  Press  had  an  opportunity 
of  sampling  on  the  occasion  of  a  trial  run  during  the  preceding 
week.  Of  the  trial  run  we  will  only  say  that  the  users  of  this 
route  will  enjoy  a  measure  of  comfort  and  celerity  far  in  advance 
of  that  usually  obtaining  under  steam  operating  conditions. 

The  new  service  represents  the  first  occasion  on  which  tube 
rolling  stock  has  been  regularly  employed  on  a  main  line  railway  ; 
but,  owing  to  the  abnormal  times,  the  stock  employed  is  such  as 
could  be  obtained  from  the  existing  tubes  lines  for  temporary  use. 

For  this  reason,  it  will  be  noted  that  some  modification  of  the 
equipment  of  the  motor-cars,  which  were  built  for  use  on  the 
Central  London  third-rail  route,  has  been  necessary,  in  older  to 
adapt  them  for  use  witli  the  insulated  return  rail  employed  on  the 
Bakerloo  and  L.  &  N.W.  routes. 

A  somewhat  novel  feature  of  the  route,  not  mentioned  elsewhere, 
is  that  the  running  lines  beyond  Queen's  Park  pass  through  the 
car-shed,  thus  rendering  such  lines  available  for  car  storage  at 
night. 

The  past  winter  has  severely  tried  electric  railways  in  the  open, 
by  reason  of  the  ice  skin  which  forms  on  the  conductor  rails 
during  frosty  nights,  thus  preventing  the  shoes  from  making  the 
necessary  contact  with  them,  and  one  of  our  views  show  the  sleet- 
brush  which  is  being  tried  on  this  route,  with  a  view  to  overcoming 
the  trouble. 

Appointment   Vacant.  —  Working    electrical     engineer 

(50s.),  for  the  Hohnfirth  U.D.C.  electricity  undertaking.  See  our 
advertisement  pages  to-day, 


U.S.    Car-lighting   Association.— Eight  of   the   largest 

manufacturers  in  America  of  electric  lighting  and  engine-starting 
Bets  for  petrol  motor-cars  have  just  joined  together  in  the  forma- 
tion, at  Toledo,  of  the  Equipment  Association,  the  object  of  which 
is  to  draw  up  and  work  to  a  standard  set  of  "  service  "  reports  and 
forms  for  "  service  station  "  work.  Most  of  the  manufacturers 
of  such  apparatus  for  motor-cars  run  in  connection  with  their 
business  what  is  known  as  a  "  service  department,"  whose  purpose 
it  is  to  assist  users  in  keeping  their  appliances  in  good  working  order, 
and  it  is  with  the  view  of  working  to  a  uniform  plan  that  the  new 
Association  has  been  organised. 

Marine  Engine    Builders  Wanted.— It  is  announced  in 

the  Press  that  the  Shipping  Controller  would  be  glad  to  hear  from 
any  engineering  firms  in  the  United  Kingdom  not  usually  engaged 
in  building  marine  engines,  who  would  undertake  this  class  of 
work.  They  should  state  their  possibilities.  Further,  the  Con- 
troller would  be  glad  to  know  of  any  schemes  for  establishing  new 
shipbuilding  yards  in  any  parts  of  the  country.  Letters  should  be 
addressed  to  the  Shipping  Controller,  St.  James's  Park.  S.W. 

A  Bonus  System  at  Work. — A  telephone  operator  passed 

on  to  a  foreman  the  message  :  "  Tell  Fritz  S.  that  his  wife  has 
been  found  dead  in  bed."  On  receiving  the  message,  and  being 
told  that  his  work  might  be  dropped  right  where  it  was,  Fritz 
replied  :  "  Vot's  de  use.  I  don't  can  do  her  no  goot  now,  undt, 
pesides,  I  vill  lose  mine  bonus  !  " — Industrial  Management. 

Institution  and  Lecture  Notes. — Diesel  Engine  Users' 

Association At  the  March  meeting  of  the  Association,  a  set  of 

rules  was  discussed,  and,  after  a  few  amendments  had  been  agreed 
to,  they  were  unanimously  adopted  by  the  Association. 

Mr.  John  Milton  gave  some  particulars  concerning  a  curious  case 
of  failure  of  the  high-pressure  air  delivery,  which  occurred  in  a 
compressor  attached  to  a  Diesel  engine  at  High  Wycombe. 
Apparently  the  trouble  was  caused  by  the  introduction  of  a  new 
high-pressure  delivery  valve,  but  the  actual  fault  could  not  be  dis- 
covered, and  it  was  found  necessary  to  replace  the  high-pressure 
delivery  valve  formerly  in  use  before  the  air  compressor  could  be 
got  to  work  again  satisfactorily. 

Some  particulars  were  given  to  the  meeting  concerning  a  tar  oil 
which  was  being  introduced  on  the  market  as  suitable  for  use  in 
Diesel  engines. 

Mr.  R.  W.  Lyle  drew  attention  to  a  blast  regulator  which  could 
be  fitted  between  the  compressor  and  the  engine,  and  which 
rendered  the  use  of  a  blast  bottle  unnecessary. 

Royal  Society  of  Arts.— On  Wednesday  last,  Mr.  H.  M.  Thornton 
read  a  paper  on  "The  Application  of  Coal  Gas  to  Industry  in  War- 
Time  :  its  National  Importance."  Prof.  W.  G.  Fearnsides  is  to 
deliver  two  lectures  (April  30th  and  May  7th)  on  "  The  National 
Shortage  of  Iron  Ore  Supplies."  On  May  9th,  Prof.  W.  Ripper  will 
deal  with  "Works  Organisation  and  Efficiency." 

Institution  of  Electrical  Engineers.— At  a  meeting  of  the 
Newcastle  Local  Section  on  Monday  last,  the  chairman  (Mr. 
H.  W.  Clothier)  announced  with  regret  that  one  of  their-members, 
Second-Lieut.  H.  Algar,  who  joined  the  Forces  about  three  months 
ago,  had  died  in  hospital.  The  Committee  had  had  under  con- 
sideration a  report  as  to  the  training  that  was  being  given  to  dis- 
abled soldiers  and  sailors  at  the  Cowen  Home  to  fit  them  to  take 
employment  in  the  electrical  industry.  The  Committee  had  decided, 
in  accordance  with  the  practice  followed  since  the  war  began,  that 
there  should  be  no  Local  Section  dinner  this  year,  and  suggested 
to  the  members  that  the  money  which  they  would  in  times 
of  peace  have  paid  for  the  dinner  should  be,  instead,  sent  to  the 
secretary  of  the  Cowen  Home  as  a  subscription  ;  those  who  felt  they 
were  able  to  subscribe  more  would  give  according  to  their 
conscience. 

Mr.  C.  Vernier  then  read  his  paper  on  "  Wayleaves." 

Greenock  Electrical  Society. — At  the  annual  general  meeting, 
the  reports  of  the  secretary  and  treasurer  were  adopted,  and  office- 
bearers were  elected  :  Hon.  president,  Mr.  H.  Ferrier  :  president,  Mr. 
S.  James  ;  vice-presidents,  Messrs.  D.  Angus.  G.  Macdonald,  and 
W.  B.  Smith  ;  hon.  treasurer,  Mr.  W.  M'Gibbon  ;  hon.  secretary. 
Mr.  W.  Love. 

Decimal  Coinage  and  the  Metric  System. — At  a  meeting 

of  merchants  of  the  City  of  London,  on  Wednesday  last,  a  resolu- 
tion was  passed  to  the  effect  that,  in  view  of  the  great  advantages 
which  would  accrue  to  British  commerce  with  foreign  countries 
from  the  lise  of  the  decimal  system,  it  was  desirable  that  steps  should 
be  taken  to  secure  its  immediate  adoption. 

A  meeting  of  the  Castle  Baynard  Ward  Club  was  held,  on  the 
same  day,  to  discuss  the  metric  system  of  weights  and  measures. 
Sir  Vansittart  Bowater.  who  presided,  mentioned  that  not  only 
had  the  City  made  great  headway  with  the  adoption  id'  the  system 
in  the  past  few  years,  but  every  Chamber  of  Commerce  of  which 
he  was  aware  had  passed  a  resolution  in  its  favour,  while  many 
trades  and  professions  had  similarly  expressed  their  approval.  A 
resolution  was  passed  to*  the  effect  that  steps  should  be  taken  to 
secure  the  immediate  adoption  of  the  decimal  system,  so  that  it 
might  be  in  operation  at  the  conclusion  of  the  war. 

Prohibited  Exports  from  Countries  Abroad. — The  Sup- 
plement to  the  Hoard  of  Trade  Journal  of  April  19th  contains 
a  complete  lists  of  articles  which',  according  to  the  latest  informal  ion 
received  by  the  Board  of  Trade,  are  prohibited  to  be  exported  to 
various  destinations  from  British  India,  Canada,  Xe«  Zealand,  South 
Africa,  Newfoundland,  Egypt.  Malta,  Cyprus,  Mauritius  and  Ceylon. 
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Volunteer   Notes. — First   London  Engineer  Volun- 
teers.—Headquarters  :  Balderton  Street.  Oxford  Street,  W. 

Orders  for  the  Week,  by  Lieut. -Colonel  Clay,  V.D.,  Commanding:— 

Monday,  April  33rd.— Technical  for  Platoon  No.  9  at  Regency  Street.    Squad 
and  Platoon  Drill,  Platoon  No.  10.    Signalling  Class.    Recruit's'  Drill,  6.30—8. 

Wednesday,  April  25th.— Instructional  Class,    6.16.     Platoon  Drill,  Platoon 
No.  2. 

Thurtday,   April  26th.— Platoon   Drill,  Platoon  Nos.    5  and  6.     Ambulance 
Class  by  M.O..  6.80.     Signalling  Class. 

Friday,  April  27**.— Technical  for  Platoon   No.  10,  Regency  Street.    Squad 
and  Platoon  Drill,  No.  9.    Recruits'  Drill,  6.30—8.30. 

Saturday,  April  28th.— N.CO.'s  Class,  2.15,  under  Captain   Bentley  and  the 
Instructor  of  Musketry. 

Sunday,  April  29tft.— Special  work  at  Bombing  School.      Parade,  Clapham 
Junction  Station  (City  and  S.L.  Railway),  Tube.  9.45  a.m. 

(By  order),  MacLeod  Yearslev,  Captain  and  Adjutant. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  tuhether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industri/. 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central  Station  Officials.— Mr.  John  Senior,  acting  elec- 
trical engineer  to  the  Ilkley  U.C.,  has  been  appointed  engineer 
and  manager,  at  £'250  per  annum. 

The  Wolverhampton  T.C.  has  increased  the  salary  of  Mr. 
C.  Bellhouse,  boiler-house  superintendent  at  the  electricity 
works,  from  £180  to  £230  per  annum. 

Mr.  H.  A.  Greaves,  assistant  mains  engineer  at  the  Shef- 
field electric  supply  department,  was  presented  with  a  roll- 
top  desk  by  his  colleagues  upon  leaving  to  take  up  a  position 
with  Messrs.  T.  H..  Watson  &  Co.  Tin'  presentation  was 
made  by  Mr.  S.  E.  Fedden. 

The  Dundee  Corporation  Electricity  Committee  has  decided 
that  Mr.  Bishop.  Mr.  Lamb,  and  Mr.  Retd  receive  a  bonus  of 
£50  a  year  for  the  extra  work  done  while  the  engineer  (Mr. 
Richardson)  was  with  the  Forces.  The  department  has  saved 
£300  on  the  engineer's  salary  by  his  Army  pay,  so  that  the 
bonus  will  not  cost  the  department  anything. 

General.— Mr.  John  C.  McLennan.  Professor  of  Physics  at 
the  University  of  Toronto,  has  accepted  a  scat  on  the  British 
Board  of  Inventions 

Dr.   Alexander  Graham  Bell,    inventor  of  the    teleph 

was  presented  with  the  Civic  Forum  Medal  of  Honour  for 
distinguished  public  service,  at  a  meeting  of  the  Civic  Forum, 
New  York,  on   March   21  <t. 

At  Wellingborough  Parish  Church,  on  April  12th,  the  mar- 
riage took  place  of  Mr.  Hugo  Stephens,  of  Northampton,  of 
the  Premier  Accumulator  Co.,  and  Miss  Mary  Elizabeth  Pen 
dered.  From  the  employes  of  the  Premier  Accumulator  Co., 
Mr.  Stephens  received  a  silver  inkstand  and  brasses. 

At  an  informal  gathering  on  March  6th,  Mr.  (i.  M.  Sichel 
was  the  recipient  of  a  chronometer  presented  by  members  of 
the  London  erection  department  of  the  British  Westinghouse 
Electric  &  Manufacturing  Co.,  Ltd.,  as  a  token  of  their  regard 
»nd  esteem,  on  the  occasion  of  his  leaving  to  take  charge  of 
flie  erection  work  in  Scotland. 

Roll  of  Honour.— Sergeant  Leslie  Smith,  of  the  Australian 
Force,  who  is  reported  killed  in  action,  went  to  Sydney  some 
five  years  ago  to  take  up  an  appointment  as  electrician,  lie. 
had  been  three  times  in  hospital,  lie  served  his  apprentice- 
ship as  an  electrician  with  Messrs.  Thompson  Bros.,  of  Black- 
burn. 

Corporal  W.  H.  Towni.ey,  King's  Own  Scottish  Borderers. 
of  Wilmslow,  Manchester,  who  has  been  killed  in  action,  was 
formerly  engaged  as  an  electrician  at  Stockport  and  Wihxi- 
slow.  At  the  Battle  of  Loos  he  gained  the  Croix  de  Guerre 
of  France. 

The  Times  reports  that  Captain  STANLEY  J.  SnOWDEN, 
Middlesex  Regiment,  reported  killed  on  March  26th,  aged  25, 
was  educated  at  Heddon  Court  and  at  Harrow.  On  leaving 
Harrow  he  trained  as  an  electrical  engineer  at  Faraday 
House,  and  later  obtained  an  appointment  on  the  L.  &  N.-W. 
Railway. 

Corporal  John  McKi  w.ir.  Essex  Regiment,  on  the  works 
stall'  of  the  Western  Electric  Co.,  has  fallen  in  action.  Last 
year  he  gained  the  Military  Medal. 

Second-Lieutenant  \i;rm  i;  An  NAN  JOHNSTON,  P. FA.,  for- 
merly in  the  G.O.  Department  of  the  India-Rubber  Gutta- 
percha &  Telegraph  Works  Co..  Ltd.,  Silvertown,  died  of 
wounds  on   April  16th: 

Obituary.— Mr.  Robert  Young.— The  death  has  occurred 
of  Mr.  Robert  Young,  electrician,  of  Oldham,  at  the  age 
of  63. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Lancashire    Electrical    Engineering   Co..    Ltd. — Equitable 

charge  on  Volt  Works.  Ashton-under-Lyne,  dated  March  30th,  1917,  to  secure 
nil  moneys  due  or  to  become  due  from  company  to  .Union  Bank  of  Man- 
chester. 

Cambridge  Electric   Supplv  Co..   Ltd.    (36,457).— Capital, 

£-100.000  in  £10  shares.  Return  dated  March  Mth,  1917  '.*.'.'!  I  -hires  taken 
up:  £89,199  paid.  Mortgages  and  charges:  £30.000  Hi  st  mortgage  debentures 
and   one   debenture    with    bankers  to  cover  £15,000. 


Crampton  &  Co.,  Ltd.  (109,328).— Registered  April  29th, 

1910.  Capital,  £2,500  in  £1  shares.  Return  dated  March  22nd,  1917i  \li 
shares  taken  up;  £2,500  considered  as  paid.  Mortgages  and  charges:  Nil. 
Registered    office :    73,  Queen    Victoria  Street,    E.C. 

Cross   &  Cross,    Ltd.    (105,754).—  Capital,   £5,000   in   £1 

shares.  Return  dated  December  31st,  1916  (filed  April  3rd,  1917).  All  shares 
taken    up;   £155   paid;   £4.845   considered    as    paid.  ind    charges: 

£600. 

S.  Bornett  &  Co.,  Ltd.   (89,565)'.— Capital,  £2,000  in   £1 

shar«  (1,000  pref.).  Return  dated  March  5th,  1917.  757  prel.  and  950 
oral,  shares  taken  up;  £'l"per  share  called  up  on  757  prel.  and  (a*,  premium) 
£1  5s.  per  share  on  200  ord.;  £1.007  paid;  £750  considered  as  paid  on  750 
ord.      Mortgages    and  charges  :    Nil. 

Citv  of  Buenos  Aires  Tramwav  Co.  (1904).  Ltd.  (32,214). 

—Capital,  £1.240.000  in  £5  shares.  Return  dated  March  1st.  1917.  All  shares 
taken   up;    £1,240,000   considered  as  paid.     Mortgages   and  charges:    £74,000. 

Fred    Danks,    Ltd.    (122,376).— Capital,    £30,00(3    in    £1 

shares.     Return    dated   March  28th,    1917.     All    sha 
Mortgages  and   charges:    Nil. 
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Co.,      Ltd.      (104,436). 

Return    dated    Decembei    31st,    1916. 

rtgages   an  ! 

Crosslev  Bros.,  Ltd.   (51,970).— Capital.    £973,700  in  £1 

shares  (403,390  pref.  and  570.310  ord  I.  R. .-turn  dated  March  13ih;  1917.  All 
shares  taken  up;  £278,200  paid  ..n  278.200  ord;  fli».">,500  considered  as  paid 
on    125,190  prel.   and   570,310  ord.     Mortgages   and   .barges:    Nil. 

Electrical  Industries   Development    Co.,   Ltd.    (89,461).— 

Capital.  £25,000  in  £1  shares  (20,000  prel  and  5,000  ord.).  Return  dated 
December    31st,    1916.      9.007   pref.    and    5,000    ord.    shares    taken    up;    £4.007 


5,000    ord. 


5,000 


el. 


>,000    ord. 


paid  on  4,007  ord.;    £10,000 
Mortgages   and  charges  :    Nil. 

W.    E.   Dove  &  Co..    Ltd.    (72,630).— Capital,   £3,500  in 

£10  shares.  Return  dated  March  12th,  1917.  320  shares  taken  up;  £2,000 
paid;   £1,200   considered   as    paid.     Mortgages  and   charges:   £800. 

Charing  Cross,  West  End  &  Citv  Electricity  Supplv  Co.. 

Ltd.  029,122).— Capital,  £'2.100.000  in  130,000  pref.,  130,000  ord.,  80,000  City 
Undertaking  pref.,  and  80.000  Citv  Undertaking  ord.  shares  of  £5  each. 
Return  dated  March  29th.  1917.  80,000  pref.,  80,000  ord.,  80,000  City  Under- 
taking pref.,  and  70.000  City  Undertaking  ord.  shares  taken  up;.  £1,200,000 
paid  on  the  pref.,  ord.,  and'  City  Undertaking  prel.;  £350,000  considered  as 
paid   on   the   City    Undertaking    ord.     Mortgages  and    charges  :   £1,087,178. 


CITY     NOTES. 


The     directors     of     the     Accumtilatori  n 

Swiss  F, thnl;   Oerlikon  recommend    the    payment 

Electrical         for  1916  of  a  dividend  at  the  rate  of  •>>>  per 

Companies.        cent.,  as  in  1915,  and  propose  an  increase 

in     the     share     capital    from     a?48;000     to 

£66,000. 

The  directors  of  the  Gotthardwerie  A.G.  fur  ElefctTolecli- 
niscke  Industrie,  of  Bodjo,  in  which  German  as  well  as  Swiss 
firms  are  interested,  recommend  the  payment  of  a  dividend 
of  15  per  cent,  for  1916,  as  contrasted  with  10  per  cent,  in 
the  preceding   year. 

The  Elektrizitats  Geselhclmft  Alioth,  of  Basic,  which  be- 
longs to  the  Brown-Boveri  group,  and  is  now  solely  an  invest 
inent  company,  reports  gross  profits  of  £22,000  for  1916;  aa 
contrasted  with  £19,000  in  the  preceding  year.  The  net 
profits  are  £13,800,  a*  in  1915,  and  the  dividend  on  the" 
ordinary  share  capita]  of  £210,000  is  at  the  rate  of  -J  per 
cent.,  as  in  the   previous  year. 

The  Schweizcrische  Gcs.  fur  Elektrische  Industrie,  of  Basle, 
which  is  an  investment  company  having  interests  also  in 
undertakings  situated  in  belligerent  countries,  reports  gross 
profits  of  £124,000  for  1910,  as  contrasted  with  £173,000  in 
the  preceding  year,  on  an  ordinary  share  capital  of  £800,000. 
After  defraying  the  interest  on  the  loan  capital  of  £2,400,000. 
the  balance  is  absorbed  by  general  expenses  and  taxes,  where- 
as in  1915  the  net  profits  of  £49.00(1  permitted  of  the  distribu- 
tion of  a  dividend  at  the  rate  of  5  per  cent. 

The  accounts  of  the  Alum  hi  in  in  Industrie,  AG.,  of  Neu- 
hausen,  indicate  net  profits,  including  the  balance  brought 
forward,  amounting  to  £682,000  for  1916,  as  compared  with 
£379,000  in  the  preceding  year.  It  is  intended  to  pay  a 
dividend  at  the  rate  of  20  per  cent,  on  the  paid-up  capital 
pi  61,050,000,  as  compared  with  the  same  rate  on  £840,000 
in  1915,  and  to  transfer  £346,000  to  the  fund  for  tally  paying 
up  the  shares,  as  against  £140,000  devoted  to  this  purpose 
in  1915,  there  thus  remaining  to  be  made  only  a  further 
appropriation  of  £4,000  in  order  to  pay  the  shares  up  in 
full. 

The    accounts    for    1916    show,    after 

Willans  and  payment  of  debenture  interest,  provision 
Robinson,  Ltd.  for  depreciation  of  plant  and  machinery, 
and  re-valuation  of  stocks,  and  allowances 
to  employes  on  active  service,  a  net  profit  of  £20,090.  As  in 
the  previous  year,  special  provision  has  been  made  on  account 
of  new  outlays,  and  the  exceptional  wear  and  tear  arising 
from  conditions  connected  with  war  output.  Alter  paying 
the.  dividends  on  "  A  "  and  "  B  "  preference  stocks,  and 
annual  interest  on  funding  certificates  outstanding,  a  divi- 
dend of  10  per  cent,  is  recommended  on  the  ordinary  shares, 
leaving  £12,140,  of  which  £10,463  is  to  be  put  to  reserve  fund, 
and  fhe  balance  of  £1,677  is  to  be  distributed  amongst  the 
holders  of  "  B  "  stock  and  ordinary  shares  in  manner  pro- 
vided by  the  Articles.  "The  business  has  largely  increased 
during  the  year,  and  its  resources  have  been  fully  employed 
on  important  work      Major  P.  M.  Peters  has  retired  from  tho 
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board.     The   loss  of  Mr.   Leslie   Robertson    (for  five  years  a 
director)  in  the  Hampshire,  is  also  recorded  in  the  report. 

The  profit  for  the  half-year  ended  De- 
Clyde  Valley       cember,    1916,    was   £59,162,   plus   £  15,456 
Electrical  brought  forward.    After  adjusting  interest, 

Power  Co.  and    transferring    £25,000    to   contingency 

fund  for  depreciation,  &c,  bringing  it  up 
to  £192,500,  transferring  to  special  reserve  £6,920,  paying 
the  preference  dividend  (£9,000),  and  a  dividend  of  1J 
cent,  on  the  ordinary  snares  (free  of  income-tax)  £7,500, 
there  is  to  be  carried  forward,  subject  to  Excess  Profits  Duty, 
£25,797.  The  plant  and  mains  have  been  maintained  in 
efficient  repair  out  of  revenue.  The  new  power  station  at 
Clyde's  Mill,  near  Cambuslang,  has  been  in  operation  since 
November  last,  and  it  has  now  been  found  necessary  to 
order  a  duplicate  of  the  plant  already  installed  there  in  order 
to  meet  the  demand  for  power  next  winter.  Col.  C.  M.  King 
has  retired  from  the  board,  and  Mr.  R.  Robertson  (Strain 
and  Robertson,  consulting  engineers  to  the  company)  hac 
been  elected  in  his  place. 

The    I  layd    Dynamo     II  erke,      l.G  .    oj 
German  Bremen,  which  undertaking  was  formed  at 

Electrical  the   end    of   1915    with  an    ordinal-, 

Companies.        capital  of    £50,000,    reports  net  profits   of 
£2,400  for  1916,  most  of  which  amount  has 
been  carried  forward. 
The  financial  statement  of  the  Deutsche  Kabclwerke,  A.G., 
of  Berlin-Lichtenberg,   indicates  gross  profits  of   £65,000   for 
1916,  as  compared  with  £35,000  in  the  previous  year.    Includ- 
ing   the  balance  forward,    the    net   profits    are    returned    at 
£31,000,  as  against  £35. OX),  and  the  directors  propose  a  divi- 
dend at  the  rate  of  8  per  cent,  on  the  ordinary  share  capital 
of  £262.000,  this  contrasting  with  6  per  cent,  in  1915. 

The  directors  of  the  Elektrochcmischc  Werke,  Bitterfeld, 
whose  shares  are  almost  entirely  in  the  hands  of  the  A. E.G. 
group,  propose  to  raise  the  rate  of  distribution  on  the  old 
shares  for  £275,000  from  10  per  cent,  in  1915  to  12  per  cent. 
in  1916,  whilst  7  per  cent,  is  to  be  paid  on  the  new  shares 
for  £75,000.  The  operation  of  the  company's  works  con- 
tinues to  be  leased  to  the  Griesheim-Elektron  Chemical 
Works. 

The  accounts  of  the  .-l.G.  Mir  und  Geneat,  Telephon  und 
Telegraphenwerken,  of  Berlin-Schoneberg,  show  that  £39,000 
has  been  placed  to  depreciation  in  lull',,  as  against  £40,000  in 
the  preceding  year,  leaving  net  profits  of  £86,000  and  £132,000 
in  tin-  two  years  respectively.  The  directors  recommend  the 
payment  of  a  dividend  at  the  rate  of  16  per  cent.,  being  the 
same  as  in  1915. 

The  Ver.  Isolatoren  Werke,  A.G.,  of  Berlm-Panikow,  io 
which  the  Berlin  Electrical  Undertakings  Co.  is  largely  inter- 
ested, reports  an  increase  in  the  gross  profits  of  613,000  in 
1915  to  £79.000  last  year,  of  which  £3,900  and  £37,000  have 
been  applied  to  depreciation  in  the.  two  years  respectively. 
The  net  profits  have  risen  from  £600  to  £15,000,  ami  tin' 
dividend  for  1916  is  at  the  rate  of  20  per  cent,  on  share 
capital  of  £50,000,  as  compared  with  no  distribution  in  1915. 
The  report  of  the  Ges.  fur Elektrischi  II  Ei  rgrund 

-  Bahnen,  ol  Berlin,  states  that  the.  number  of  passengers 
carried  increased  from  69,542,000  in  1915  to  78,700,000  last 
year,  at  the  end  of  which  the  traffic  had  reached  approxi- 
mately the  normal  level  of  the  last  year  of  peace.  It  is  ex- 
plained that  the  principal  reason  for  the  augmentation  was 
to  be  found  in  the  progressive  restriction  in  the  omnibus  and 
motor-cab  services,  thus  causing  a  diversion  to  the  elevated 
and  underground  railway.  The  former  overcrowding  of  the 
trains  was  now  to  be  avoided  as  far  as  possible  by  accelerating 
the  services.  The  growth  in  the  traffic  was  accompanied  by 
a  considerable  expansion  in  the  working  expenses  for  wages 
and  raw  materials,  and  this  fart  and  other  burdens  caused 
by  the  war  brought  about  a  further  decrease  in  the  net 
profits.  _  An  improvement  in  this  respect  was  not  to  he  ex- 
pected in  1917.  especially  as  the  cost  of  labour  and  materials 
had  again  increased,  and  would  presumably  continue  to  a 
large  extent  also  after  the  war,  ami  the  only  remedy  lav  in 
an  advance  in  the  fares.  The  uet  profits  amount  bo  £124,000, 
as  compared  with  £168,000  in  1915.  ami  the  dividend  on  the 
ordinary  capital  of  £3,000.000  is  at  the  rate  of  3  per  cent.,  as 
compared  with  4  per  cent,  in  1915,  41  per  cent,  in  1914,  and 
6  per  cent,  in  1913. 

During    1916    labour    conditions    were 
Northern  General       increasingly  difficult,  owing  t,,  the  need 
Transport  of  men  for  the  Forces,  ami  the  omnibus 

Co.,  Ltd.  services    had    to    be     further    curtailed, 

although  the  demands  made  upon  the 
company  for  travelling  facilities  were  heavier  than  ever. 
Owing  to  increasing  costs  of  operation,  fares  '.'.ere  increased. 
Shares  held  by  the  company  in  the  Gateshead,  Tynemouth, 
and  Jarrow  Companies  stand  in  the  books  at  a  cost  <>i 
£392.226,  and  the  dividends  Ear  I'.'l.',  were  £23,726.  For  the 
year  the  above  three  companies  set  aside  for  reserves  ami 
renewals  £25,219,  and  their  total  funds  amount  to  £169,860. 
The  company's  revenue  for  1910  was  £35,756  (plus  !.'■"'. 777 
brought  forward),  and  after  providing  for  administration  ex- 
penses, deducting  £4,274  for  loan  ami  debenture  interest, 
providing  £5,515  for  renewals,  £1,410  is  put  to  sinking  fund 
for  debenture  redemption,  6  per  cent,  is  paid  on  the.  prefer- 
ence shares,  and  6  per  cent,  on  the  ordinary,  leaving  to  be 
carried  forward  £5,689. 


Canadian  General  Electric  Co.,  Ltd. — The  report  for  1916 
shows  that  a  gross  profit  of  $2,225,912  was  earned,   which  is 
any  previous  year  in  the  history  of  th< 
18    been    reserved    for    del"  buildings, 

machinery   and  patterns,  and  in  addition    $631,603  has   been 
reserved  tor  the  amortisation  of  munitions  plants  and  equip- 
ment,  leaving  a  net  profit  of  $1,185,420.     From   this  amount 
13  has  been  {'aid  in  dividends,  lea  the 

year  of  $405,577.  'flu-  surplus,  added  to  last  year's  balance, 
makes  a  total  of  $1,112,696,  from  which  $500,000  has  j 
transferred  tu  reserve,  bringing  the  amount  to  the  credit  of 
reserve  account  to  $3,500,000,  and  leaving  $612,696  to  the 
credit  of  profit  and  loss.  During  the  year  the  mortgage  in- 
debtedness on  properties  purchased  has  been  reduced  from 
>1 ,367,751  to  tlie  sum  of  $4  : 

Midland  Electric  Corpn.  for  Power  Distribution.  Ltd.— 
The  trading  revenue  for  1916  was  £113,856,  and  the  profit 
£63, 010.  The  balance  to  the  credit  of  the  net  revenue  account, 
after  payment  of  debenture  interest,  is  £33,182,  plus  £8,932 
lit  forward.  There  is  put  to  depreciation  of  plant  and 
machinery  £9,773,  writing  oil  of  com  mission  and  expenses  of 
issues  of  debentures  and  shares,  and  expenses  during  con- 
struction  £8,615,  transfer  to  debenture  premium  redemption 
account  £500';  balance  £23,226.  After  paying  6  per  cent,  on 
the  preference  shares  and  5  per  cent,  on  the  ordinary,  there 
is  carried  forward,  subject  to  provision  for  Excess  Profits  Tax. 
£11,802.  The  net  capital  expenditure  for  the  year  in  respect 
of  plant,  mains,  transformers,  &c.',  was  £36,916.  To  provide 
for  this  outlay,  debenture  stock  to  a  total  nominal  value  of 
£45,600  was  sold. 

British  Westinghouse  Electric  &  Manufacturing  Co.,  Ltd. 
—Net  profit  for  1916,  £199,346,  plus  £44,632  brougbt  forward. 
There  is  written  off  patents,  goodwill,  Ac,  £25,000;  special 
depreciation  of  plant,  machinery,  &c.,  £44,243;  additional 
reserve  for  employers'  liability,  £10,000;  7^  per  cent.  pref. 
dividend,  £75,000;  carry  forward,  £89,735.  There  have  been 
charged  against  revenue  the  usual  expenses  for  maintenance 
of  works,  plant,  &c.,  and  in  addition  there  has  been  applied 
to  depreciation  of  the  same  items  an  amount  of  £91,144. 
which  includes  the  special  sum  above  referred  to  of  £44,234  to 
cover  abnormal  wear  and  tear  of  plant  due  to  war  conditions. 
Tlie  position  under  the  Finance  and  Munitions  of  War  Acts 
being  still  uncertain,  the  amount  carried  forward  is  larger. 
Meeting  :  April  26th. 

Woking  Electric  Supply  Co.,  Ltd. — The  revenue  for  1910 
was  £21,185  (against  £20.331  for  19151,  less  expenses  £11,609. 
Including  the  amount  brought  forward  and  income-tax  accu- 
mulations, the  balance  is  £10,342.  Out  of  this,  debenture  ami 
loan  interest  absorb  £2,883,  <'■  per  cent.  pref.  dividend  £3,000, 
there  is  put  to  depreciation  and  renewals  £2,000,  to  o 
£500,  5  per  cent,  dividend  is  to  be  paid  on  the  ordinary  shares, 
and  £638  carried  forward.  Consumers,  2,101,  against  2,131  : 
lamps  connect.' I.  119,237,  against  106,360.  Owing  to  con- 
tinuous growth  of  the  business,  the  directors  are  still  looking 
toward-  issuing  further  debenture  stock  and  ordinary  shares. 
Units  generated  1,499,106,  against  L,285,940  in  1915;  units 
sold,  1,165,975,  against   971,541. 

Marconi  Wireless  Telegraph  Co.  of  America. — The  report 
states  that  the  operations  .-how.  before  allowing  for  reserves, 
a  net  income  of  $336,040,  as  compared  with  $288,994.  Re- 
ceipt- for  message  traffic  with  slops  show  an  increase  for  the 
year  of  9  per  cent,  over  the  previous  year.  The  income  from 
investment  of  surplus  funds,  amounting  to  $98,107.  decreased 
$6,824.  After  setting  aside  all  reserves,  the  net  profit 
amounted   to    $259,888,  an  increase  of  46.56  per  cent.     Tins 

amount    has     1 n     added     to    the     surplus,    increasing    that 

account  to  $801,776  al  December  31st  last,  and  the  reserve 
sel  aside  at  thai  date  against  depreciation  amount.-  to  $439,716. 
— Financial   Times. 

Oldham,  Ashton  &  Hyde  Electric  Tramways,  Ltd.— The 
revenue  for  I9i6  was  £37,008  (compared  with  £34,822  in 
1915),  ami  the  expenditure  (including  i'l. 504  for  debenture 
interest  and  £1;500  placed  to  provision  for  renewals  account) 
was  £2-5.5114  (compared  with  i'25.002).  leaving  a  net  pi 
£11;603  (compared  with  £,9,760).  There  is  to  be  placed  to 
reserve    £5,502;   5  per  cent,    is  paid   on    the  cum.  pref.  share.-: 

a  dividend  on  the  ordinal       hao       i int.  is  to  be  paid. 

carrying   forward    £2,782. 

W.  T.  Glover  &  Co.,  Ltd. — The  directors  recommend 
dividends  for  1916  at  the  rate  of  5  per  cent,  on  the  cum.  pref. 

shares,   and    6  per   cent,    on    the    old.    shales.      After  allocating 

£6,500  to  debenture  red  -  and  transferring  1'15,ihhi 

to  reserve  funds,  a  balance  of  £22,025  remains  to  can- 
ward,  subject  to  Excess  Profits  Duty,  the  amount  of  which 
is  not  yet  ascertained. 

Yorkshire    (Woollen    District)    Electric    Tramwa\ 
report  lor  1916  state-  that   the  revenue  amounted  to   £76,140, 

an    li- 
able   to  revenue    and    setting    a-ide    £5100  to  renewals   fund.   a. 

dividend  at  the  rate  ol  5  per  cent,  per  annum  on  the  ordinary 
shares  is  recommended,  carrying  forward  £3,487. 

Alderslev  &  Wilmslow  ITectric  Supply,  Ltd.— During  1916 
the  total  lamp  connections  increased  from  1,092  kw.  t. 
kw.  The  profit  was  £2,815,  against  £3,064  in  1915.  £1.212 
was  brought  forward.  Interest  on  debentures  and  loans  ab- 
sorbs £1,691,  i'l  200  is  to  be  put  to  reserve  fund,  and  £1,10(3 
is  to  be  carried  forward. 
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Melbourne  Klectric  Supply  Co.,  Ltd. — At  an  extraordi- 
nary general  meeting  called  for  April  23rd,  a  resolution  will 
be  submitted  issuing  70,000  preference  shares  of  .£5  each  at 
present  unissued  as  7  per  cent,  first  cum.  pref.  shares,  ranking 
pari  passu  with  the  30,000  7  per  cent,  first  cum.  pref.  shares 
of  £5  each  already  issued. 

Monte  Video  Telephone  Co.,  Ltd. — Interim  dividend  for 
the  half-year  to  January  31st  at  the  rate  of  5  per  cent,  per 
annum  on  the'  preference  shares,  and  6  per  rent,  per  annum 
on  the  ordinary  shares. 

Fairbairn  Lawson  Combe  Barbour,  Ltd. — Nil  profit  of 
£'7,,S(>7,  as  compared  with  a  loss  for  1915  of  £4,241.  The 
directors  do  not  see  their  way  to  recommend  any  dividend  on 
the  ordinary  shares. 

La  Plata  Electric  Tramways  Co.,  Ltd. — After  placing 
:£3,000  to  the  reserve  fund,  there  is  a  credit  balance  of  £10,048 
to  be  carried  forward. 

Greenock  &  Port  Glasgow  Tramways  Co.,  Ltd. — Dividend 
of  8  per  cent.  (lbs.  per  share)  on  ordinary  shares  for  1916, 
£1,200  to  reserve,  i'4,000  to  renewals  fund.  ±'1,77S  to  sinking 
fund  for  loan  redemption,  leaving  £3,201  to  carry  forward. 

Kalgoorlie  Electric  Power  &  Lighting  Corpn.,  Ltd. — 
Dividend  on  the  preference  shares  at  the  rate  of  4  per  rent. 
per  annum  for  the  six  months  ended  March  31st. 

Direct  United  States  Cable  Co.,  Ltd.— Final  dividend  of 
2s.  per  share,  less  tax  at  5s.  in  the  £,  making  a  total  distribu- 
tion of  4  per  cent,  for  the  year  ended  March  last. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Contincance  of  the  strength  of  markets  as  a  whole  is  the 
principal  Stock  Exchange  feature.  There  is  considerable  buy- 
ing of  all  the  investment  securities,  while  in  speculative 
markets,  rubber  shares  command  the  principal  attention. 
Home  Railway  stocks  have  maintained  their  rises,  and  the 
expected  entry  into  the  theatre  of  war  of  the  South  American 
States  has  contributed  to  the  stiffening  of  the  Brazilian  ex- 
change and  an  improvement  in  bonds,  shares,  and  stocks  of 
that  country.  Oddly  enough,  Brazilian  Tractions  have,  given 
way  a  point  or  so;  but,  on  the  other  hand,  Anglo-Argentine 
Tramways  are  a  more  robust  market  than  they  have  been 
for  some  time  past. 

Electricity  supply  shares  are  now  mostly  quoted  ex  divi- 
dend. Brompton;  are  (jj,  and  Chelseas  '2J,  both  ex  dividend 
last  week.  Charing  Cross  ordinary  rose  »■  to  3|,  and  Metro- 
politans stiffened  to  '2  7/ Hi,  showing  an  advance  of  the  same 
amount.  Metropolitans  are  regarded  by  some  as  being  a 
cheap  speculative  investment,  inasmuch  as  the  company 
should  now  have  recovered  from  its  internal  troubles;  and, 
with  a  strong,  united  board,  the  outlook  should  be  much 
clearer,  upon  any  return  of  normal  days,  for  the  rapidly  in- 
creasing prosperity  of   the  company. 

One  of  the  features  in  the  Home  Railway  market  is  the 
strength  of  Underground  Electric  income  bonds.  These  have 
recovered  from  their  recent  lowest  price  of  77J  to  their  pie 
sent  level  of  81$  under  the  pressure  of  quiet  buying;  and  the 
effect  has  now  worn  oft  of  the  slight  scare  produced  by  the 
suspension  of  various  omnibus  services.  That  the  bonds 
will  in  due  course  receive  their  full  b  per  cent,  again  is  con- 
sidered in  the  market  to  be  only  a  matter  of  time— and  not 
a  very  long  time  at  that— though  it  has  to  be  remembered 
that  the  interest  is  not  cumulative,  but  dependent  from  one 
half-year  to  another  upon  the  receipts. 

Metropolitans  are  easier;  Districts  remain  steady,  while 
amongst  the  lists  for  prior-charge  stocks  there  are  still  many 
more  buyers  than  sellers.  The  opening  this  week  of  the  new 
line  from  the  Elephant  and  Castle  to  Watford  has  quickened 
interest  in  the  Underground  group;  and  great  curiosity  is 
felt,  as  to  what  result  the  new  feeder  is  likely  to  have  upon 
the   receipts  of  the   holding  company. 

The  telegraph  market  once  more  shows  a  list  of  unbroken 
rises.  Anglo-American  preferred  at  94$  ex  dividend  is  1$  to 
the  good,  though  actually  this  is  reduced  to  l|  when  the 
income  tax  is  taken  off  the  dividend.  Eastern  Extension  and 
Eastern  ordinary  are  both  better.  Indo-Europeans  again 
rose   £1.     Globe  Telegraph  ordinary  at  1-2  is  5s,  higher. 

There  is  nut  much  doing  in  Marconis,  the  speculative  in- 
terest in  miscellaneous  shares  being  so  largely  absorbed  for 
the  time  being  by  the  rubber  animation.  American  Marconis 
fell  away  to  15s.  6d.  on  the  appearance  of  a  report  which  dis- 
appointed a  good  many  by  the  non-declaration  of  a  dividend. 
The  company,  however,  is  gradually  strengthening  its  posi- 
tion ;  and  although  the  progress  made  has  not  been  as  much 
as  the  optimists  expected,  the  company  seems  to  he  movin* 
in  the  right  direction. 


Brazilian  Tractions,  as  already  mentioned,  have  given  wav 
the  price  at  47$  showing  a  fall  of  '2$  points.  This  is  difficult 
ot  explanation,  because  all  the  other  Brazilian  issues  are  o-00d 
and  the  exchange  is  moving  in  favour  of  the  country  An^lo- 
Argentme  Tramway  first  preference  are  5s.  up,  and'  the  5  per 
cent,  debenture  at  66$  is  '2  points  to  the  good 
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quiet  for  the  time  lieing;  and  America,  which  can  be  counted 
upon  as  a  rule  to  provide  support,  is  too  much  occupied  with 
the  war  for  stocks  and  shares  to  receive  much  attention  in 
Wall  Street. 

The  Mexican  group  is  irregular,  Mexico  Tramways  being 
easier,  while  the  Mexican  Light  and  Power  issues  show  useful 
rises.  The  Mexican  Railway  announces  that  the  Mexican 
Government  has  again  acquired  control  of  its  property,  and 
this  is  held  to  he  a  disquieting  factor,  in  view  of  the  uncel 
taiuty  as  to  which  side  the  Mexican  Government  is  likelj  to 
take  in  the  world  struggle.  British  Columbia  Electric  stocks 
art*  disposed  to  improve,  but  there  is  not  much  change  in 
prices.    The  4s  per  cent,  debenture  is  $  up. 

Manufacturing  shares  remain  very  firm.  Callenders  are  5s. 
better.  Henleys  recovered  half  their  dividend  and  bonus  of 
±'1.  Edison  Swan  4  per  cent,  debenture  stock  is  2  points 
higher.  The  most  animated  part  of  the  miscellaneous  market, 
however,  is  that  devoted  to  rubber  shares,  where  business 
continues  to  be  extraordinarily  brisk,  with  prices  rising,  on 
balance,  day  after' day.  Iron  and  Steel  shares  are  also  better; 
and   the  armament  issues  are  bracing  up  again. 

The  Stock  Exchange  has  just  issued  its  own  annual  balance 
sheet  and  accounts  for  the  year  -ended  March  25th  last.  In 
the  latter  occurs  the  item  "  Electric  power,  working  ex- 
penses and  maintenance,"  which  is  put  down  at  i!l,44'2, 
against  £1,680  in  the  previous  12  months.  This  does  not 
include  salaries  and  wages.  The  Stock  Exchange  runs  its 
own  electric  light  plant,»the  machinery  being  used  for  illumi- 
nation in  the  darker  days  and  for  pumping  cooled  air  into 
the  House  during  the  weather  which  the  last  six  months 
have  made  it  so  impossible  to  believe  we  ever  get. 


ipg  a  flourishing  state  of  affai 


eport  __ 
But  Canadian  utilities  ire 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Hour  Electricity  Companies. 

Dividend  Price 

<■  '    *  April  17,    Rise  or  fall 

1916.  1910.  1917.        this  week. 

Brompton  Ordinary       ..        ..10         9  6}xd  — 

Charing  Cross  Ordinary           ..6          6  8§  +  1 

do.       do.         do.     4J  Pref..       4j       41  8A  — 

Chelsea        4         3  2jxd  — 

City  ot  London 8         8  11;  +1 

do.       do.   6  per  cent.  Pref.       6         6  92  — 

County  of  London           ....        7         7  10}  — 

do.         6  per  cent.  Pref.       6  6  9|  — 

Kensington  Ordinary     ....        7  10  6J  — 

London  Electric 3         8  1  — 

do.         do.  6  per  oent.  Pref,       6         4  8|  — 

Metropolitan         8         8  2,7,,  +  J 

do.           4*  per  cent.  Pref.       4}       41  8§  — 

St.  James'  and  Pall  MaU          ..88  61  — 

South  London       6         6  2f  — 

South  Metropolitan  Pref.        ..7         7  2i/-  — 

Westminster  Ordinary  ....       7         7  68  — 

Telegraphs  and  Telephones. 

Anglo-Am.  Tel.  Pref 6         6  941xd  +1* 

do.            Def 83  6      1. J  22  — 

Chile  Telephone 8         8  7  — 

Cuba  Sub.  Ord 6         6  73.  — 

Eastern  Extension          . .        . .        8         8  134  +  } 

Eastern  Tel.  Ord.            ....        8         8  141  +1 

Globe  Tel.  and  T.  Ord 7         7  12  +  1 

do.              Pref.           ..66  91  — 

Great  Northern  Tel 22  22  87  — 

Indo-European 18  13  481  +1 

Marconi       10  10  22.  — 

New  York  Tel.  4 J                                4 J        4}  101  — 

Oriental  Telephone  Ord.                  10  10  2}  — 

United  R.  Plate  Tel 8         8  6§  — 

West  India  and  Pan 6d.  6d.  J  — 

Western  Telegraph        ....       8         8  If  5  +  J 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  60}  

Metropolitan         1          1  24$  —  1 

do.         District      ..        ..      Nil  Nil  16*  — 

Underground  Electric  Ordinary     Nil  Nii  1$  — 

do.              do.     "A"     ..     NU  Nil  6/-  — 

do,              do.     Income         6         6  81}  +2 

Foreign  Trams,  4o, 

Dividend 

1914.  1916. 

Adelaide  Sup.  6  per  cent.  Pref.        6ft  5  — 

Anglo-Arg.  Trams,  First  Pref.           6$        61  31  +  } 

do.                2nd  Pref.            6 }        Eft  28  - 

do.               6  Deb.      ..6         6  66}  -1-2 

Brazil  Tractions . .          . .        . .        4         4  47j  —2} 

Bombay  Electrio  Pref 6         6  10  

British  Columbia  Elec.  Rly.  Pfce.    6         6  61  — 

do.             do.           Preferred  —  Nil  46  — 

do.            do.           Deferred  —  Nil  391  — 

do.              do.           Deb.           4J        41  OJ,  +  1 

Mexico  Trams  6  per  cent.  Bonds     —  Nil  2*  —1 

do.            6  per  cent.  Bonds     —  Nil  26"  — 

Mexican  Light  Common          ..        Nil  Nil  9}  +2 

do,             Pref NU  Nil  17*  +3 

do.            1st  Bonds       ..        Nil  Nil  27}  +6 
Mancfaoturinq  Companies. 

Babcock  4  Wilcox         ....       14  16  2}  

British  Aluminium  Ord.          ..        6         7  27/8xd  

British  Insulated  Ord 16  17}  12|  — 

British  Westinghouse  Pref.    . .         7}        7*  2}  

Callenders 16  20  13"  +  J 

do.        6  Pref.           ....         6         6  1  — 

Castner-Kellner  . .          ....       20  22  8A  

Edison  &  Swan,  £3  paid          . .      Nil  —  ,»,  _ 

do.        do.     fully  paid      . .      Nil  —  1$  — 

do.       do.  4  per  cent.  Deb.        4         4  69}  +2 

Electric  Construction   ....         6         71  i  

Gen.  Eleo.  Pref 6         6  93  +1 

do.        Ord 10  10  14*  _ 

Henley 20  26  16*xd  +  * 

do.      4}  Pref 4}  41  4  - 

India  Rubber       10  10  112  — 

Telegraph  Con 20  20  87  — 

*  Dividends  paid  free  of  Income-lax, 


•6  16  4 
•6  13  4 
•6  16    8 


8    9  7 

4    9  0 

4  14  1 

•6    0  9 

2  12  6 

•6  16  4 
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WAYLEAVES. 

By  C.  VERNIER,  M.I.E.E. 


[Abstract  of  paper  read  before  the  Institution  of  Electrical 

Engineers.) 
Although  between  1,000  and  -2,000  route  miles  of  overhead 
electric  mains  have  already  been  erected  under  the  difficult 
conditions  at  present  obtaining  in  this  country,  the  time  has 
come  to  consider  seriously  whether  the  important  services 
which  public  suppliers  of  electrical  power,  light,  and  heat, 
must  continue  to  afford — and  certainly  in  a  greater  measure 
than  ever  before — to  our  industries,  manufacturers,  railways, 
and  the  practically  untouched  field  of  agriculture,  in  the 
strenuous  and  difficult  times  which  will  follow  the  present  , 
European  conflict,  do  not  call  for  prompt  legislative  assistance 
in  removing  certain  difficulties  that  at  present  hamper  their 
fullest  development. 

The  need  for  efficiency  and  economy  will  be  so  seriously 
accentuated,  both  in  regard  to  a  more  efficient  utilisation  of 
our  seriously  depleted  capital  and  also  in  regard  to  the  con- 
servation of  our  natural  resources,  of  which  in  this  country 
coal  is  unquestionably  the  most  important,  that  there  is  every 
reason  to  expect  that  electrical  services  which  can  so  emi- 
nently achieve  both  these  objects  will  be  sought  for  to  an 
unprecedented  extent  after  the  war. 

The  advantages  and  economies  which  can  be  derived  from 
the  generation  of  electrical  energy  on  a  large  scale,  or  from 
the  centralisation  or  linking-up  of  existing  electricity  supply 
undertakings,  are  now  generally  recognised.  The  present 
paper  is  more  closely  concerned  with  securing  to  the  fullest 
possible  extent  the  advantage  of  the  economies  in  capital  cost 
which  can  be  effected  by  the  use  of  overhead  wires  for  inter- 
connecting, transmitting,  and  distributing  mains  across  open 
country,  and  the  no  less  important  economies  which  can  be 
obtained  by  laying  underground  mains  wholly  or  partly  on 
private  property  whenever  the  use  of  such  mains  is  found 
desirable.  On  '20,000-volt  mains  the"  saving  in  capital  cost 
which  can  be  effected  over  an  equal  length  of  route  by  the 
use  of  overhead  wires  as  against  the  use  of  underground  cables 
is  in  the  neighbourhood  of  50  per  cent.,  excluding  the  cost 
of  wayleaves  in  each  case.  At  higher  voltages  it  is  yet  greater ; 
while  by  using  cross-country  routes  for  underground  mains, 
instead  of  keeping  strictly  to  public  roads,  a  saving  in  capital 
cost  of  30  per  cent,  is  not  uncommon  on  routes  of  several 
miles,  and  even  more  on  shorter  lengths,  as  the  result  of 
shortened  routes  and  cheaper  reinstatement  of  the  ground.  It 
must  further  be  borne  in  mind  that  although  the  Board  of 
Trade  are  willing  to  allow  extra-high-pressure  overhead  lines 
on  public  roads,  subject  to  strict  requirements  regarding  public 
safety,  practical  considerations  usually  render  this,  if  not  quite 
impracticable,  at  least  extremely  undesirable,  and  therefore 
all  such  lines  must  ordinarily  be  placed  on  private  property. 
We  have  also  to  face  the  probability  that,  in  the  near  future, 
much  higher  transmission  pressures  will  be  employed,  and 
this  cannot  in  the  present  state  of  the  art  be  satisfactorily 
dealt  with   (if  at  all)  by  underground   cables. 

The  difficulties  already  referred  to  in  the  use.  of  overhead 
wires  for  extra-high-pressure   transmission,   fall   conveniently 
under  two  heads,  viz.,  "  Consents  "  and  "  Wayleaves." 
Consents.  ' 

The  Electric  Lighting  Acts  contain  clauses  to  the  effect 
that  (1882)  the  undertakers  shall  not  be  authorised  to  place 
any  electric  line  above  ground,  along,  over,  or  across  any 
street  without  the  express  consent  of  the  local  authority,  and 
(1899)  shall  not,  without  the  express  consent  of  the  Board 
of  Trade,  and  of  the  local  authority  also,  place  any  electric 
line  above  ground  except  within  premises  in  the  sole  occupa- 
tion or  control  of  the  undertakers. 

There  can  be  no  appeal  from  the  decision  of  a  local  authority 
in  this  matter,  which  may  refuse  its  consent  without  assign- 
ing any  reason  or  may  attach  unreasonable  and  onerous  con- 
ditions thereto,  or  cause  unreasonable  and  vexatious  delays. 
There  is  only  one  usual  exception  to  this  procedure,  i.e.,  in 
the  case  of  the  Power  Acts,  where  an  appeal  to  the  Board 
of  Trade  is  allowed  in  the  event  of  a  consent  by  a  rural  dis- 
trict council  being  unreasonably  withheld. 

The  anomaly  of  the  position  will  be  better  appreciated 
when  it  is  pointed  out  that  any  private  individual  or  company 
who  cares  to  undertake  the  transmission  or  distribution  of 
electricity  without  statutory  powers — which  can  be  and  is 
commonly  done,  for  example,  by  colliery  and  quarry  owners 
and  others,  as  there  is  no  restriction  placed  upon  it  so  long 
as  electricity  supply  to  consumers  is  not*  the  chief  business 
of  the  undertaker — is  perfectly  free  to  erect  overhead  wires 
over  private  land  without  the  consent  of  the  local  authority, 
and  can  quite  well  carry  such  wires  across  public  roads  and 
footpaths,  provided  the  local  authority  are  not  the  owners 
of  the  land  on  either  side  of  the  road,  and  that  care  is  taken 
not  to  contravene  any  by-laws  which  the  local  authority  may 
have  adopted,  and  further,  in  the  absence  of  special  by-laws, 
that  the  highway  is  not  itself  interfered  with  or  broken  up, 
and  that  its  ordinary  use  is  not  restricted  in  any  way. 

As  an  example  of  the  difficulties  and  delays  imposed  upon 
statutory  company  undertakings  by  these  restrictions,  in  one 
case  seven  and  a  half  months  elapsed  before  a  commencement 


could  be  made   with   the  work,   and  nine   months  before   the 
consent  was  finally  given. 

In  another  instance,  consent  was  given  only  provided  that 
where  the  line  crossed  any  road,  street,  or  footpath,  it  must 
•be  placed  underground  at  a  minimum  cover  of  3  ft.,  and  that 
if  any  new  road  or  street  were  laid  out  on  the  land  where 
the  line  was  situated,  the  line  should  be  placed  underground. 

In  another  case,  application  was  made  to  a  rural  district 
council  for  consent  to  the  erection  of  overhead  wires  wholly 
over  private  land,  except  where  roads  and  footpaths  wen 
met  with.  This  consent  was  granted  on  condition  that  the 
line  be  placed  underground  where  it  crossed  any  road,  bridle- 
path or  footpath.  Fortunately,  in  this  case,  the  local  author- 
ity being  a  rural  district  council,  there  was  a  right  of  appeal 
to  the  Board  of  Trade.  Such  an  appeal  was  therefore  entered, 
and  subsequently  allowed  by  the  Board  of  Trade.  The  total 
time  taken  to  obtain  this  consent  was  over  nine  months. 

These  examples  may  serve  to  illustrate,  how  many  of  these 
local  authorities  have  but  the  haziest  idea  of  why  they  stand 
possessed  of  the  powers  conferred  in  the  clauses  of  the  Acts 
already  quoted.  Some,  and  fortunately  a  good  proportion  of 
these  local  authorities,  treat  the  matter  as  a  mere  formahty 
to  be  complied  with  by  the  undertaker  and  consent  readily ; 
others,  in  the  absence  of  proper  enlightenment,  usurp  func- 
tions which  properly  belong  to  the  Board  of  Trade;  while  in 
other  cases  it  is  difficult  to  discern  the  existence  of  that 
public  spirit  which  one  might  look  for  in  the  representatives 
of  an  important  community. 

I  am  strongly  of  the  opinion  that  it  is  essential  that  a  right 
of  appeal  to  the  Board  of  Trade  should  be  allowed  in  all 
cases,  and  that  while  the  local  authority  should  have  the  right 
to  be  heard,  it  should  have  no  absolute  veto  on  such  ques- 
tions, and  that  all  powers  of  interference  in  technical  ques- 
tions, such  as  design,  and  questions  of  the  public  safety, 
without  a  reference  to  the  Board  of  Trade,  should  be  abso- 
lutely taken  from  them. 

A  time  limit  should  further  be  determined,  say,  one  month, 
as  in  the  case  of  works  on  public  roads,  during  which  a  local 
authoritv  must  either  signify  or  refuse  its  consent,  failing 
which  such  consent  will  be  deemed  to  have  been  given,  as 
the  unreasonable  delays  which  are  at  present  possible  in  some 
cases  should  not  be  tolerated. 

Wayleaves. 


Electricity  supply,  gas,  and  in  some  cases  water,  under- 
takers  are  precluded  by  law  from  laying  their  mains  in 
private  lands  without  special  consent,  and  this  is  only  pos- 
sible  by  a  complete  agreement  for  an  easement  or  wayleave 
with  the  owner  and  occupier,  and  upon  such  terms  and  condi- 
tions as  he  or  they  may  in  their  entire  discretion  impose  upon 
the  undertakers. 

The  above  restrictions  have  been  found  to  be  a  source  of 
serious  inconvenience  and  unnecessary  expense,  and  a  ham- 
pering obstacle  in  the  development  of  electric  power  supply 
on  a  large  scale,  and  in  the  full  achievement  of  the  economies 
resulting  therefrom. 

Cases  of  absolute  refusal  to  grant  an  easement  or  wayleave 
have  been  in  my  experience  fortunately  of  rare  occurrence, 
but  it  is  otherwwise  with  the  imposition  by  landowners  oi 
unnecessarily  oppressive  conditions,  chiefly  the  exacting  of 
outrageously  exorbitant  rents,  having  regard  to  the  use  which 
is  made  of  the  land  and  its  value  to  the  owner,*  and  with 
some  exceptions  in  their  exercise  of  procrastination  and  utter 
indifference  to  industrial  needs  in  dealing  with  such  matters. 

Only  a  very  few  cases  need  be  cited,  as  doubtless  the  en- 
suing discussion  will  bring  to  light  many  others  :  — 

1.  A  landowner  (an  eccentric  old  lady),  without  assigning 
any  reason,  refused  to  allow  any  cables,  pipes,  or  poles  what- 
ever on  her  land. 

2.  The  agent  to  a  large  landowner,  when  first  approached, 
was  inclined  to  grant  a  wayleave  on  reasonable  terms.  Subse- 
quently, owing  to  a  claim  for  damage  having  been  served 
upon  a  firm  in  which  this  agent  was  interested  (unknown  at 
the  time  to  the.  applicant)  he'  plainly  intimated  that  he  would 
set  one  case  against  the  other.  He  was  subsequently  induced 
to  moderate  his  views,  but  the  claim  for  damage  had  eventu- 
ally to  be  abandoned. 

3.  A  landowner,  after  leading  the.  applicant  to  believe  that 
a  certain  wayleave  over  his  land  would  be  granted,  kept 
delaying  his  final  consent  on  some  pretext  or  other.  After 
nine  months  of  this  sort  of  thing,  when  pressed  more  than 
usual,  he  took  offence,  and  definitely  refused  to  consider  tin- 
matter  any  further.  It  was,  therefore,  necessary  to  incur 
additional'expense  in  laying   this  section    underground. 

4.  A  charity  trust,  whose  meetings  were  only  held  quar- 
terly, was  applied  to  for  a  wayleave.  After  repeated  delays, 
a  reply  was  received  that  the  wayleave  would  be  granted, 
provided  the  applicants  would  undertake  to  give  a  suppl.l 
of  electricity  to  one  of  the  trust's  institutions  in  another  part 
of  the  district,  which  necessitated  a  special  main.  It  was  fully 
18  months  before  the  permission  could  be  obtained  to  start 
work.  The,  line,  was  nearly  20  miles  long,  and  all  other  way- 
leaves  had  been  granted  some  nine  months  before  this  last 
consent  could  be  obtained. 

5.  A  colliery  company  owning  land  in  various  parts  of  the 
district   held   up   wayleaves  in  two  places  on  overhead  lines 

•Rents  for  agricultural  farm  land  vary  from  5s.  to  60s. 
per  acre,  with  probably  25s.  to  30s.  per  acre  as  a  fair  average. 
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some  30  miles  long,  taking  advantage  of  the  opportunity 
offered  to  negotiate  favourable  terms  lor  a  supply  of  elec- 
tricity to  a   colliery. 

\-  a  rule,  where  a  landowner  employs  a  lull-time  agent 
t"  look  after  his  property,  delays  are  seldom  so  serious  as  in 
the  case  of  smaller  owners  who  have  to  deal  with  the  matter 
themselves  or  through  a  solicitor. 

A  frequent  cause  of  prolonged  delay  is  that  one  or  more 
owners,  after  the  usual  initial  delay  in  replying,  which  varies 
according  to  the  individual,  make  objection  to  the  route 
selected  over  their  land.  Negotiations  must  then  be  re- 
opened with  other  owners,  who  probably  have  already  given 
their  consent,  to  allow  of  a  diversion  of  the  route  on  their 
.  and  in  consequence  they  not  infrequently  come  to 
the  conclusion  that  the  applicant  does  not  know  his  own 
mind,  which  is  not  usually  conducive  to  a  speedy  settlement. 
If,  in  addition,  a  local  authority  should  call  for  a  diversion 
of  the  route  when  negotiations  with  landowners  are  well 
advanced,  it  is  readily  perceived  how  delays  become  cumu- 
lative. 

I  purposely  refrain  from  quoting  some  of  the  onerous  condi- 
tions which  landowners  have  sought  to  impose,  in  some  cases 
with  success,  as  in  the  existing  condition  of  things  such  in- 
formation might  adversely  affect  future  negotiations. 

Cost  of  Wayleaves. — Compensation  for  an  easement  or  way- 
leave  is  almost  invariably  given  in  the  form  of  an  agreed 
annual  rent,  based  either  on  a  fixed  sum  per  pole  or  per 
vard  of  route,  or  an  annual  lump  sum  payment  to  cover  a 
particular  stretch   of   route   between   fixed  points. 

Rents  have  steadily  risen  during  the  past  seven  years,  and 
1  specially  since  the  war  began.*  This  is  partly  because  land- 
owners who  at  first  treated  wayleave  rents  merely  as  a 
convenient  addition  to  the  rents  which  they  already  received 
tor  the  ordinary  use  of  their  land,  have  more  and  more  come 
to  regard  wayleave  rents  as  quite  a  useful  source  of  addi- 
tional revenue,  and.  especially  since  the  war  scale  of  taxation 
came  into  force,  have  made  the   most  of  their  opportunities. 

Moreover,  as  it  is  usually  quite  impossible  to  bring  the 
■-lightest  pressure  to  bear  in  negotiations  for  wayleaves.  it 
has  in  unavoidable  cases  been  necessary  to  pay  some  recalci- 
trant landowner  a  heavier  rent  than  usual  in  order  to  com- 
plete wayleaves  for  a  route.  Other  landowners  have  come  to 
hear  of  this  rent,  and  have  asked  for  the  same  terms. 

The  following  examples  may  serve  to  indicate  the  measure 
of  the  extortionate  demands  which  are  exacted  : — 

1.  At  the  present  time  it  would  be  more  advantageous,  on 
financial  grounds  alone,  to  electrical  undertakers  in  some  parts 
of  the  country  to  rent  a  strip  of  land  wide  enough  for  many 
a  London  street  for  the  whole  length  of  an  overhead  line  at 
the  same  rents  per  acre  as  landowners  secure  from  their 
tenants  for  some  of  the  very  best  of  the  agricultural  land  in 
this  country,  and  such  that  even  if  this  strip  of  land  were  put 
to  no  other  use  the  landowner  would  suffer  no  pecuniary 
loss. 

2.  Alternatively,  and  subject  to  the  same  assumption,  it 
would  in  many  cases  be  a  satisfactory  business  propositior 
from  the  point  of  view  of  the  undertakers  to  rent  the  whole 
area  of  specified  fields  along  the  route,  on  agricultural 
tenant's  terms,  provided  the  light  to  sub-let  for  agricultural 
purposes  were  allowed.  •  ' 

The  iniquity  of  these  charges  can  be  further  appreciated 
when  it  is  mentioned  that  only  approximately  one-half  of 
1  per  cent.,  on  a  liberal  estimate,  of  the  land  mentioned  in 
paragraph  1  is  actually  diverted  from  its  ordinary  use  in 
connection  with  an  overhead  line  on  arable  land,  and  less 
than  one-quarter  of  1  per  cent,  on  grazing  land. 

If  these  charges  may  fairly  be  termed  iniquitous  in  the 
case  of  overhead  lines,  what  should  be  said  of  the  same  rents 
which  are  now  frequently  asked  for  wayleaves  for  under- 
ground cables?  Underground  cables  when  once  laid  generally 
require  no  further  attention  for  many  years,  and  do  not 
obstruct  or  interfere  in  any  way  whatever  with  the  ordinary 
use  of  the  land ;  in  fact,  their  very  existence  is  usually  fi  ir- 
gotten  bj  everyone  except  the  undertaker  and  the  grantor 
of  the  wayleave   when    he   receives  his   rent. 

Additional  compensation  has  to  be  paid  for  all  damage  to 
crops,  drains,  fences,  &c,  occasioned  in  the  laying  down  or 
erection  of  the  work,  or  its  subsequent  repair  and  mainten- 
ance, while  invariably  there  is  a  clause  in  the  agreement  for 
the  diversion  of  the  main  at  short  notice  at  the  sole  cost  of 
the  undertaker. 

Hitherto  I  have  only  discussed  the  landowner's  rent,  but 
the  tenant  or  occupier  (if  any)  has  also  an  interest  in  the 
land,  for  which  he  should  receive  compensation.  There  are 
alternative  methods  of  dealing  with  the  occupier.  The  first 
is  to  agiee  upon  terms  with  the  landowner  on  the  under- 
standing that  he  settles  with  his  own  tenant.  This  is  the 
basis  on  which  the  cost  of  wayleaves  discussed  above  has 
i  considered.  As  a  rule,  landowners  prefer  this  proce- 
dure. The  second  method  is  to  agree  upon  a  rent  with  the 
landowner  based  on  the  applicant  agreeing  to  make  terms 
with  the  tenant.     This  is  not  a  method  to  be  recommended. 

Compulsory  Powers  for  Expropriation. — There  are  two 
points  of  view  from  which  the  question  of  electricity  supply 
undertakers  being    granted    compulsory    powers  for  carrying 

*  These  rents  have  in  my  experience  approximately  doubled 
since  the  war,  and  more  than  trebled  during  the  past  seven 
years. 


their  mains  over  or  through  private  land  may  be  regarded. 
These  are  briefly,   on   the  one  hand,  that   such    undertakings 

afford    a    valuable    public    service,    and    that    any    sou  re i 

unnecessary  expense  in  furnishing  such  service  is  ultimately 
a  serious  handicap  to  industry  and  production,  and  conse- 
quently contrary  to  the  national  interest.  The  other  is  that 
these  undertakings — I  here  refer  to  company  undertakings- 
are  a  source  of  private  profit,  and  any  saving  of  expenditure 
merely  increases  profits  to  shareholders. 

The  latter  is  undoubtedly  the  view  that  weighs  chiefly  in 
the  minds  of  the  majority  of  individuals  and  private  and 
public  bodies  when  they  have  the  power,  as  in  this  case,  to 
exercise  their  absolute  discretion  in  granting  or  refusing  a 
concession.  Although  it  is  evident  that  Parliament  has 
already  afforded  some  measure  of  recognition  to  the  public 
service  character  of  electricity  supply  undertakings,  especially 
rtower  company  undertakings,  by  the  grant  of  special  privi- 
leges, such  as  the  right  to  break  up  streets  and  roads,  the 
compulsory  acquisition  of  land  for  their  works,  and.  on  the 
other  hand,  the  imposition  of  specified  duties  under  penalties, 
and  of  control,  including  the  regulation  of  maximum  chai_  - 
and  dividends,  it  does  not  appear  hitherto  to  have  fully 
recognised  the  not  unimportant  part  which  electricity  supply 
ha-  played  in  the  national  economy  during  the  past  10  years, 
or  which  it  is  destined  to  play  in  a  much  larger,  and  even 
perhaps  an  extraordinary,  degree  in  the  near  future,  pro- 
vided encouraging  facilities  are  afforded  for  its  development. 
Compulsory  power  for  expropriation  for  works  of  public 
utility,  or,  as  is  better  known  in  the  United  States,  the  power 
of  eminent  domain,  i.e.,  the  sovereign  right  of  a  State  to 
appropriate  private  property  to  public  uses,  whether  the  owner 
con-ents  or  not.  exists  in  most  European  States,  including 
Italy,  Switzerland,  France,  Norway,  Spain.  Holland,  Belgium, 
and  possibly  other  countries,  and  also  in  the  United  E 

In  Italy,  Switzerland,  and  France  further  enactments  on 
expropriation  have  been  applied  to  the  carrying  of  electric 
mains  (either  overhead  or  underground)  over  or  through  pri- 
vate land,  while  in  Norway  the  general  law  on  expropriation 
is  available  for  this  purpose. 

In  every  case  it  is  necessary  to  satisfy  the  authorities,  i.e., 
either  the  Crown,  the  Legislature,  or  a  Government  Depart- 
ment, that  (a)  the  undertaking  or  (b)  the  proposed  mam  is 
one  of   public  utility,   before  these  powers  can  be   applied. 

In  the  United  States,  under  a  recent  law  easements  for 
rights  of  way  over  public  and  national  lands  can  be  granted 
by  the  State,  but  I  am  not  aware  that  otherwise  the.  ordinary 
procedure  is  in  any  way  different  from  ours,  i.e.,  by  negotia- 
tion and  agreement  wjth  the  owners.  Owing  to  the  com- 
paratively low  cost  of  land  in  many  parts,  however,  it  is 
quite  a  common  practice  for  electric  light  and  power  under- 
takings to  purchase  a  strip  of  land  for  at  least  their  morf 
important  lines,  and  elsewhere  to  use  the  public  roads  as  far 
as  possible,  even  for  extra-high-pressure  overhead  lines. 

The  United  Kingdom  and  Germany  are  the  only  two  large 
European  States  which,  having  reached  a  high  state  of  indus- 
trial development  (perhaps  in  some  measure  because  of  this), 
have  not  yet  adopted  compulsory  powers  for  expropriation  for 
electric  mains  on  private   property. 

In  this  country,  with  a  few  exceptions,  the  only  statutory 
powers  which  are  at  all  analogous  to  the  right  of  expropria- 
tion or  of  eminent  domain,  are  the  compulsory  powers  for  the 
purchase  of  land  under  the  procedure  laid  down  in  the  Lands 
Clauses  Acts. 

We  are  not  here,  however,  concerned  with  the  purchase  of 
land  for  routes  for  our  mains,  nor  should  this  be  at  all 
necessary.  The  present  procedure  for  the  compulsory  pur- 
chase of  land  is  altogether  too  clumsy  and  costly  to  render 
its  adoption  practicable  for  such  a  purpose. 

There  are,  however,  interesting  precedents  in  our  own 
legislation  which  afford  to  certain  authorities  the  right  to 
secure  compulsory  easements  over  private  land. 

l«d  A  local  authority  under  the  Public  Health  Act.  1875, 
may  carry  sewers  and  water  mains  through  any  private  land 
whatsoever  without  taking  the  land  or  purchasing  an  ease- 
ment,  but   only  subject  to  compensation. 

(/)|  Under  a  short  Act  passed  last  year — Telegraph  (Con- 
struction) Act.  1916 — the  Postmaster-General  is  empowered 
to  erect  or  lay  down  overhead  or  underground  telegraphic 
lines  on  private  land  by  serving  a  notice  upon  the  owners, 
lessees,  or  occupiers  of  the  same,  and  any  difference  !>etween 
the  parties  is  to  be  referred  to  a  stipendiary  magistrate,  a 
judge  of  a  County  Court,  or  in  Scotland  a  sheriff,  with  a 
right  of  appeal  to  the  Railway  Commissioners. 

In  the  Act  of  191G  there  is  no  restriction  as  to  motive,  so 
long  as  the  proposed  line  is  in  the  public  interest.  So  far  as 
I  am  aware,  there  is  not  a  single  case  in  which  the  powers 
conferred  by  the  Telegraph  Acts  of  1892  and  1908  have  been 
exercised,  and  the  working  of  the  more  recent  Act  of  last  year 
will  be  watched   with  great  interest. 

(c)  In  India  under  powers  conferred  by  the  Indian  Tele- 
graph Act.  1885,  the  telegraph  authority  is  entitled  to  place 
telegraph  lines  and  posts  in  or  upon  any  immovable  property. 
Our  special  interest  in  these  clauses  lies  in  the  fact  that 
they  have  been  extended  to  electricity  supply  undertakers 
in  certain  cases,  and  also  in  regard  to  the  diversion  clause 
contained  in  the  Act. 

The  Land  Inquiry  Committee's  Report. — In  1912  the  then 
Chancellor  of  the  Exchequer  (Mr.  Lloyd  George)  appointed 
a  small  private  committee  to  inquire,  amongst  other  matters. 
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into   the  "nature  and   workings  of   the   existing    Bystems  of 

ownership,  tenancy  and  taxation  and  rating  of  hind  and 
buildings  in  urban  districts  and  the  surrounding  neighbour- 
hoods, and  their  effect  on  industry  and  the  conditions  of 
life."  The  report  of  this  committee  refers  to  the  question 
of  wayleaves  in  the  following  terms  :  — 

Public  bodies  are  often  called  upon  to  pay  large  sums 
for  such  easements,  and  private  firms  are  affected  similarly 
when  they  are  unable  to  get  consent  to  the  laying  of  pipes 
for  the  service  of  necessary  water  or  electrical  power.  .  .  . 
Modem  developments  of  the  use,  of  electricity  to  supply  power 
at  a  distance  from  the  spot  where  it  is  generated  have  given 
increased  importance  to  this  question.  Wires  have  to  be 
carried  across  country,  and  here,  too,  each  owner  whose 
land  it  is  proposed  to  traverse  is  enabled  to  hold  the  scheme 
np  by  demanding  an  excessive  price  for  permission  to  carry 
the  wire  across  his  land.  In  some  cases  he  is  enabled  to 
prevent  it  altogether.  .  .  .  We  believe  that  the  State 
should  exercise  the  power  of  compelling  the  grant  of  ease- 
ments and  wayleaves  of  all  kinds. 

"  Therefore  we  recommend  :  — 

"  1.  That  the  Government  Department  authorised  to  give 
such  sanction  should  have  the,  power  to  make  an  order  for 
the  compulsory  acquisition  of  easements  or  wayleaves  for 
any  purpose. 

"•2.  That  in  all  cases  where  any  such  order  is  made  the 
terms  should  be  fixed  by  the  Judicial  Land  Commissions. 

"3.  That  in  all  cases:  (a)  The  local  authority  and  the 
landowner  should  both  be  enabled  to  appear  before  the  Gov- 
ernment Department  and  the  landowner  before  the  Commis- 
sioners. 

"  (b)  The  amenities  of  the  neighbourhood  and  the  interests 
of  the  landowner  should  be  considered,  and  injured  as'  little 
as  possible. 

'"  (c)  The  term  'landowner'  should  include  all  who  have 
substantial  interests  in  the  property." 

On  the  question  of  the  present  procedure  for  assessing  com- 
pensation under  the  Lands  Clauses  Aits,  the  Committee 
state  :  — 

"  We  are  of  opinion  that  a  permanent  tribunal  cheap  and 
easy  of  access,  with  wide  powers  in  respect  of  limiting  evi- 
dence and  disallowing  costs,  should  be  substituted  for  the 
present  procedure.  Such  a  tribunal  would  take  the  form  of 
a  court  or  a  commission  combining  a  strong  judicial  element 
with  expert  members.  The  latter  should  be  professional  men 
not  in  private  practice  who  would  be  retained  in  the  service 
of  the  court  or  commissioners,  thus  adding  independence  of 
judgment  to  their  professional  skill.  We  had  intended  to 
recommend  a  court,  but  the  proposals  of  the  Government 
to  constitute  a  body  of  Judicial  Land  Commissioners  for 
dealing  with  questions  of  tenure  and  compensation  fully  meet 
our  views. 

"  Therefore  we  make  the  following  recommendations  with 
regard  to  the  tribunal  for  assessing  compensation,  its  proee- 
dure   and   costs  :  — 

"  (a)  That  in  all  cases  where  land  is  acquired  under  com- 
pulsory powers,  the  final  determination  of  the  purchase  price, 
the  assessment  of  the  compensation  for  severance  and  dis- 
turbance due  to  the  claimant,  and  the  apportionment  of  the 
compensation  as  between  several  claimants,  .should  be  deter- 
mined by  the  Judicial  Land  Commissioners. 

"  (b)  That  the  procedure  for  determining  the  amount  of 
compensation  for  the  land  taken  should  be,  as  follows  :  — 

"  1.  At  the  time  of  applying  for  compulsory  powers  the 
promoters  should  serve  a  notice  on  the  district  valuer  and 
all  interested  persons,  as  to  the  lands  to  be  acquired. 

"2.  If  and  when  the  compulsory  powers  are  obtained,  the 
district  valuer  should  assess  the  market  value  of  the  property 
to  be  acquired,  as  at  the  time  of  the  application  for  compul- 
sory powers  provided  that  where  the  owners  or  persons  inter- 
ested are  unable  to  agree  to  the  valuation  they  should  have 
the  right  to  appeal  to  the  Land  Commissioners  against  the 
valuation   of  the  district   valuer. 

"As  to  costs,    we   recommend   that:  — 

"  (a)  A  scale  of  costs  and  fees  in  compensation  eases  should 
be  prepared  by  the  commissioners. 

"  (6)  It  should  be  in  the  discretion  of  the  commissioners  to 
award  the  whole  costs  of  arbitration  in  any  proportion  as 
between  the  promoters  and  the  claimants  provided  that  when 
the"  finding  of  the  commissioners  is  less  than  the  offer  made 
by  the  promoters,  the  costs  should  be  paid  by  the  claimant, 
unless  otherwise  ordered  by  the  commissioners. 

"(c)  The  commissioners  should  have  discretion  to  limit  the 
number  of  witnesses  and  to  exclude  counsel." 

I  have  freely  quoted  from  the  above  report,  as,  in  my 
opinion,  not  only  would  the  adoption  of  the  Committee's 
recommendations  go  far  to  overcome  satisfactorily  most  of  the 
present  difficulties  in  connection  with  obtaining  wayleaves, 
but,  further,  any  action  which  might  be  taken  in  order  to 
secure  legislative  assistance  would,  if  on  these  lines,  be  more 
likely  to  meet  with  Government  support. 

The  report  formed  the  basis  of  the.  Land  Reform  proposals 
outlined  on  behalf  of  the  Government  by  Mr.  Lloyd  George 
at  Bedford  and  Swindon  in  October,  1913,  which  included 
the  formation  of  a  Ministry  of  Lands  and  the  appointment 
of  Judicial  Land  Commissioners.  Owing  to  the  war,  these 
proposals  have  had  to  be  abandoned,   but  I  believe  that  the 


war  will   have   facilitated   the   adop  similar 

measures  to  an  extent  unthinkable  in   pri 

The  drastic  powers  exe  oised  by  the  State  di 
under  the  Defence  of  the  Realm  Act-  will  have  accustomed 
everyone,  legislators  and  tin-  public  alike,  to  the  idea  ol  Stat.- 
interference  with  private  right.-  in  anything  that 
the  public  interest,  and  the  vital  importance  i  t  rendering  the 
nation  as  self-supporting  as  possible  in  the  future,  both  in- 
dustrially and  in  regard  to  agriculture,  will  call  for  much 
more  intelligent  State  aid  and  oversight  than  in  the  past, 
and   in  many  previously   neglected    din 

It  is  obvious  that  no  nevi  Legislation  of  this  nature  can  be 
considered  by  Parliament  during  the  period  of  the  wbj  and 
for  some  time  after,  but  I  suggest  that  the  Council  of  the 
Institution   would  do  well  to  formulate  proposal 

without  delay  the  best  means  of  securing  theit  adoption 
The    Land   Committee's  recommendations    have,    however, 

one   serious  detect,  in    that  no  definite   period    oi   tin 
pointed   during   which  consents  must  either   be   given  or  an 
order  be  made   by    the  Government  Depa 
Time  is   all-important   in   industrial   matters. 

It  appears  inconceivable  that  the  present  procedure  in  con- 
nection with  the  acquisition  of  land  for  general  public  pur- 
poses, including  electricity  supply,  can  for  long  remain  un- 
changed after  the  war.  but  in  the  event  of  the  Got 
showing  no  intention  of  proceeding  within  a  reasonable  period 
after  the  declaration  of  peace  with  tie-  form-:  proposals,  I 
submit  the  following  for  discussion,  which  utilise  existing 
machinery  and  are  not  inconsistent  with  precedents  in  our 
present    legislation. 

(a)  That,  failing  agreement  between  a  statutory  eli 
supply  undertaker  and  a  landownei  or  occupier  for  a  way- 
leave  for  electric  mains  on  private  property,  or  if  a  land- 
owner or  occupier  refuses  to  give  a  consent  or  tail-  to  give 
a  reply  in  writing  within  one  month  from  the  date  of  applica- 
tion, the  Board  of  Trade  be  authorised,  after  inquiry,  to  make 
an  Order  for  a  compulsory  wayleave  within  a  further  period 
not  exceeding  two  months.  In  all  cases  the  undertakers 
would  have  to  satisfy  the  Board  of  Trade  as  to  the  commercial 
and  other  considerations  which   render  this  course  m 

(6)  That,  failing  agreement  between  the  parties  as  to  the 
annual  rent  to  be  paid  by  way  of  compensation,  this  be  deter- 
mined by  one  of  the  following  methods  :  — 

1.  By  a  single  arbitrator  (who  should  be  an  expert)  ap- 
pointed by  the  Board  of  Trade,  counsel  and  expert    > 

being  excluded  from  the  arbitration  proceedings.     The  Board 
of  Trade  with  the  concurrence  of  the  Lord  Chancel: 
authorised  to  fix  a  scale  of  costs  and  disallow  costs  unneces- 
sarily  incurred. 

2.  By  the  valuation  of  two  surveyors,  on.-  of  whom  shall  be 
appointed  by  one  side  and  one  by  the  other  side,  and  in  the 
event  of  their  not  being  able  to  come  to  an  agreement,  by  a 
third  surveyor  appointed  by  two  justices  or  a  stipendiary 
magistrate. 

In  fixing  the  wayleave  rent,  regard  should  be  hid  to  the 
average  annual'  rent  (if  any)  received  from  the  land  under 
consideration  during  the  previous  seven  years,  and  a  reason 
able  percentage  should  be  added  to  cover  permanent  damage, 
disturbance,  or  inconvenience  which  maj  arise  from  the  pro- 
posed works,  and  for  the  right  of  entry  upon  the  land.  This 
percentage  would  obviously  be  greater  for  overhead  wires 
than  for  underground  cables.     The  arbitrator  or  value]    should 

not   be   allowed    to    take   into  consideration    any   saving    in 
expenditure    which    is   afforded    to  the    undertakers    by    the 
grant  of  wayleave,   but  should  apportion  the   rent  - 
between  landowners,  tenants,  and  occupiers,  and  all  who  have 
:i  benefit  ial  interest  in  the  land. 
Any  of  the  parties,  failing  agreement,  should  have  the  right 

to  apply   for  a   revision  of  the  rent    ono    in  ■      irj       'Ven  years. 
Damage  to  crops,    Ac.    caused    in   the  execution    of   the  work. 

should  be  settled  separately  and  in  the-  usual  e 

(c)  That  in  cases  oi  urgency,  the  undertakers  be  authorised 
to  enter  upon  tin-  land  ami  commence  the  execution  of  the 

work  as  .-..on    as   an   Order  has    been   made   by    the    B 

Trade,  and  before  the  assessment  of  tie-  compensation,  upon 

serving    a    notice,    making    a    satisfactory    deposit,    and    giving 
bond. 

(,/)  That  a  right  of  appeal  to  the  Board  of  Trade  be  allowed 
in  all  cases  when-  a  landowner  or  occupier  demands  the 
removal   or  diversion   of  :i  main  at    the  cost   of  the  undertakers 

which  in  the  opinion   of  the  undertaker  is  unreasonable  or 
unnecessary. 

'flu-  successor  failure  of  an>  proposals  such  a-  these  would 
obviouslv  depend  upon  tin-  degree  of  "  public  utility  "  which 
might  be  attached  bj  the  Government  Department 

to   the    various    kinds    of  electrical    services,    but    even 
pulsory   powers    were   only   granted    in   important   and   difficult 
ca.-es.    the    mere  existence  ol    such    powers    and    the   possibility 

oi   the  grantor  of  a  wayleave  having  to  justify   In-  demands 

would,    I   believe,   exercise  such    a   moral    effect    thai 

cases  an   agreement  would  be  possible  without  putting   into 

operation    the   machinery    created.     Tt   would   material 
ill    this     very    desirable    consummation    if     undei  tak.-i  8     were 
enabled   to  secure  a    declaration   from    the    Board    of  Trade  ol 
the  public  utility  of  a  proposed  main  for  which  wayleaves  are 
required  before  negotiation  is  entered  into  with  landowners 

and  others,  in  all  cases   where  the  Board  is   satisfied    that   the 
public   interest   justifies  such  a   declaration. 
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Discussion. 

Mr.  0.  H.  Wobdingham,  in  opening  the  discussion,  said 
the  paper  was  intimately  connected  with  the  success  of  the 
electrical  industry,  and  was  eminently  fair  from  beginning 
to  end.  It  was  essential  that  we  should  be  able  to  run  over- 
head and  underground  mains  by  a  direct  route,  and  also  true 
th.it  existing  rights  should  be  respected.  He  considered  that 
Mr  Vernier's  proposal  for  appeal  to  a  tribunal  with  com- 
pulsory powers  was  a  good  one. 

Col.  Ogilvie  thought  the  tendency  would  be  for  Parlia- 
ment to  be  much  more  willing  to  consider  new  legislation 
now  than  at  any  previous  period,  as  evidenced  by  the  grant 
of  powers  to  the  Post  Office  last  year.  The  existing 
statutory  powers  for  lines  over  private  property  were  not 
satisfactory;  the  private  individual  was  in  a  better  position  as 
regarded  freedom  of  action  than  the  statutory  authority.  The 
Postal  authorities,  in  the  past,  had  suffered  a  great  deal  in 
obtaining  wayleaves  from  local  authorities,  and  it  was  extra- 
ordinary what  a  great  number  of  road  authorities  there  were 
whose  powers  applied  equally  to  power  lines  and  postal  lines' 
The  Post  Office  experience  in  dealing  with  stipendiary  magis- 
trates and  county  court  judges  was  that  most  uncertain  and 
freakish  judgments  were  given,  and  he  would  prefer  always 
to  have  the  right  of  appeal  to  a  regularly  constituted  boclv 
such  as  the  Railway  Commissioners. 

Mr.  W.  B.  Woodhouse  said  that  legislation  on  the  Bubject 
ol  wayleaves  was  quite  antiquated,  and  thev  must  make  out  a 
strong  case  if  it  was  to  be  altered.  Additional  reasons  could 
be  advanced  for  greater  wayleave  facilities,  as  in  many  dis- 
tricts it  was  better  to  run  mains  overhead  than  underground 
on  account  of  the  danger  from  subsidence ;  also  they  had  to 
consider  in  the  future  the  transmission  of  very  large  powers 
which  would  require  a  wide  strip  of  land  to  enable  many 
lines  to  get  away  from  the  power  station.  The  question  of 
agricultural  and  railway  supply  also  called  for  further  way- 
leave  facilities.  It  was  not  claiming  too  much  to  say  that 
electric  power  requirements  were  quite  as  important  as  those 
ol  the  telegraph  and  telephone  in  the  matter  of  obtaining  way- 
leaves  He  saw  no  reason  to  distinguish  between  county 
boroughs  and  urban  councils  as  regarded  powers,  as  the  former 
often  embraced  equally  rural  country.  A  difficulty  was  en- 
countered under  the  Settled  Lands  Act,  in  that  a  wayleave 
could  only  be  given  for  21  years;  again,  when  dealing  with 
trustees,  &c,  legal  expenses  mounted  up,  and  they  were  in 
general  very  heavy.  He  recently  secured  an  agreement  ter- 
minable at  six  months'  notice,  for  six  poles,  which  cost  £9 
As  showing  the  difficulties  encountered,  he  cited  a  case  of 
a  local  authority  which,  while  quite  willing  for  a  10  000-volt 
overhead  line  to  pass  through  its  area,  asked  that  the  wires 
should  be  continuously  insulated.  He  thought  it  would  help 
matters  if  they  said  they  supported  in  principle  all  the  re- 
commendations made  by  Mr.  Vernier. 

Mr.  DA  Starr  said  he  was  glad  that  in  the  Scottish  area 
with  which  he  was  connected,  they  had  less  difficulties  to 
contend  with  than  in  England;  they  had  many  miles  of  line 
on  private  land,  and  a  special  department  had  been  formed 
tor  negotiating  wayleaves.  He  thought  the  question  of  lines 
over  private  roads  open  to  the  public,  and  on  roads  passim'. 
over  or  under  railway  bridges,  was  as  important  as  that  of 
lines  passing  over  agricultural  lands.  In  some  cases  the 
farming  community  welcomed  their  lines,  and  took  a  supply 
through  pole  transformers.  The  projected  "Supply  of  Elec- 
tricity Bill  contained  a  clause  dealing  with  wayleaves  which 
it  passed,  would  cover  the  author's  recommendations 
nffi  '  J-  Stdbbs  with  regard  to  legislation,  said  the  Post 
Office  would  no  doubt  find  it  necessary  to  secure  the  Post- 
master-General  s  rights  in  the  matter  of  wayleaves,  but,  apart 
rom  this  they  were  brothers  in  arms.  He  thought  it  would 
be  agreed  that  the  Post  Office  had  priority  in  the  use  of 
roads,  and  ventured  to  suggest  as  an  alternative  to  the 
proposals  m  the  paper  that  it  would  be  easier  to  draft  a 
o„  i  i1  ^T"1"'?  orl power  engineers  the  same  privileges 
as  already  held  by  the  Post  Office  authorities.  He  suggested 
as  regarded  the  proposed  reference  to  the  Board  of  Trade 
that   that    body   was    rather  a    controller  of    electric    supply 

SXSg  S£^&££  ^^  "  ™  ^  —  ^ 
Mr  J.  C.  Wigham  asked  why  anyone  should  have  the  right 
to  refuse  permission  for  running  lines  overhead ;  a  private  sup- 
mr7n?Utlin0t  ,be  prcveni?d  from  doing  it.  The  important 
^1  ,-  \Wa/LeaVe  ^estion  was  the  "consents";  various 
suggestions  had  been  made,  and  he  only  wished  they  had  the 
n3  ,WWMS  SS  th/  P°st  °uffiM''  but  aonbtejl  whether Par  ia 
ment   would  grant  so  much      He  agreed    with  the   proposal 

£  It  a£ti  W°Yd^{  W ^matte.rs  of  compensation,  and 
in  the  draft  bill  of  the  Joint  Committee  a  similar  reference 

Zuhtton  WhethB°ard  °f  Tradt'  Wilh  a  further  ™^rtan? 
Tl*    1^-  fhef  Mme' arbitrator  should  sit  continuously. 

The  question  of  forming  a  udieial  electrical  committee 
was  urged  before  Sir  Charles  Parsons's  Committee  and 
he  thought  that  that  was  wanted,  and  was  really  better  than 
having  an    arbitrator  appointed   by    a    Government    depart- 

nJ^n3I:   WlL"AM9u  urged  that  this  was  not  the  time  to 

S™  f^mter'  but  the  ^me  t0  act-  He  submitted 
figures  of  costs  of  wayleaves,  showing  the  great  divergence 
£  k!  ?T  m  rnany  cases  recently,  however,  powers  had  had 
to  be  taken  under  the  Defence  of  the  Realm  Act  to  run  trans- 


mission lines,  which  was  evidence  of  the  necessity  of  alter- 
ing the  law  He  suggested  that  the  proposed  Electricity 
Hoard  should  be  added  to  the  Board  of  Trade  in  the  author's 
recommendations.  They  must  be  reasonable  in  their  require- 
ments to  avoid  opposition,  and  he  thought  that  a  slight  modifi- 
cation of  the  1916  Telegraph  Construction  Act  would  meet 
the  case.  Electricity  supply  must  be  represented  bv  a  con- 
crete body  before  its  representations  would  meet  with  suc- 
cess If  London's  water  supply  and  dock  improvements 
justified  the  creation  of  a  public  body,  then  surely  the  elec- 
tric supply  of  Great  Britain  was  important  enough  for  such 
a   body. 

Mr.  H.  M.  Savers  said  he  found  that  the  Spanish  wayleave 
law  substantially  lollowed  the  Italian  law,  and  he  proposed 
to  send  a  translation  to  the  Journal. 

Mr.  J.  E.  Kingsbury  said  the  author  concluded  with  cer- 
tain sound  proposals,  and  the  only  question  was  what  could 
be  done  to  forward  the  object  of  the  paper.  The  proposals 
embodied  m  the  1910  Post  Office  Act 'had  actually  Teen 
officially  put  forward  m  1885,  and,  in  view  of  the  time  taken 
to  secure  them,  it  was  very  necessary  to  make  an  early  move 
in  the  wayleave  question.  Thev  were  suffering  from  a  lack 
ot  public  appreciation  of  the  difficulties  and  iniquities  of  the 
question;  it  the  public  realised  that  the  refusal  of  a  way- 
leave  resulted  in  disadvantage  to  the  community,  the  position 
would   be   better  appreciated 

The  President  (Mr.  C.  P.  Sparks),  in  the  course  of  a  feu 
remarks  said  the  paper  resulted  from  the  work  of  the  IEE 
Committee  on  Electricity  Supply.     The  question  of  obtaining 

suitabfe    outlets  fr large    power  stations   was  so   wrapped 

up  with  electncity  supply  that  it  was  felt  advisable  to  have 
a  paper  ,(;„1  on  the  subject.  Hence.  Mr.  Vernier  was  invited 
£»»?  j  T  *  *he  Ju?stl°n,  and  the  Council  that  day  had 
.mauled  him  the  Pans  premium  for  his  paper,  the  reception 
ol  which  by  the  meeting  proved  that  they  had  selected  the 
right  man  for  the  work.  In  the  present  state  of  the  law 
the  non-statutory  undertaking  was  immensely  better  off 
than  the  statutory  one  as  regarded  overhead  lines.  In  one 
case  with  which  he  was  concerned,  the  lines  extended  10 
miles,  and  it  was  easy  to  get  wayleaves.  No  local  authority 
could  refuse  permission  to  cross  roads;  moreover,  the  private 
owners  and  the  railway  companies  were  both,  interested 
parties,  as  regarded  the  industry  in  question,  and  could  not 
easily  refuse  wayleaves.  He  felt  that  the  necessity  for  grant- 
mltgr^earrorK>rerS  ^  f°rC6<3  °n  the  legislature  ln  the 

The  Author,  in  replying,  said  he  was  glad  there  was 
general  agreement  on  the  subject;  the  present  was  the  most 
n  ^TSrhme-l?  deal  ?' th.  *•  and  he  felt  that  the  d 
ior P  Th ?°£7ttee  Tt]  he  coml'elled  to  g^e  it  considers 
tion.  Ihe  Scotch  undertakings  were  in  a  better  Dosition  ■  it- 
was  on  y  m  Scotland  that  the  County  Council  waPS  he  leca 
authority.  He  remarked  that  the  Newcastle-on-Tyne  Co 
also  had  a  wayleave  organisation  of  its  own.  Some  of  the 
difficulties  met  with  by  the.  smaller  undertakings  were  due 
to  the  lack  of  such  an  organisation.  The  railway  companies 
c  aimed  wayleave  rental  if  the  construction  touched  the 
nee?  /f,0  &  bndg#  a  sta»da«l  charge  had  been  fixed  to 
meet  such  cases.  He  thought  that  a  charge  per  unit  was 
iniquitous;  the  railway  company  had  nothing  to  do  with  The 
amount    of    energy    transmitted.       The     Postmaster-General 

oXone  kinT  f^  ^  ***  ^  ^  th°U*h  he  P™S 
rw™  ,     n  P^hcfervice;   personally,   he  thought  the 

Postmaster-General  should  not  have  quite  so  extensive  powers, 
but  he  got  on  very  well  with  the  Post  Office  engineers  Par^ 
i  ^  /  *u°*   yet    rea.hsed   the   importance    of  electricity 

supply  and  the  economies  that  could  be  effected  by  its 
means.  The  Electricity  Board  suggested  by  Mr.  Williams 
would  be  a  very  good  thing,  if  and  when  appointed  and 
could  deal  with  the  question  of  compulsory  wayleaves  If 
they  got  the  powers,  let  them  be  useful  powers;' the  French 
aw  was  useless  in  some  respects.  He  was  sanguine  that  the 
powers   desired   would  be  secured  in  two  years  or  less 


ALUMINIUM  PRODUCTION  BY  ELECTROLYSIS. 

By  RICHARD   SELIGMAN,   Ph.Nat.D. 

(Abstract  of  paper  read  before  the  Institute  of  Metals. > 
In  the  course,  of  his  paper  on  "  Electric  Furnaces  as  Applied 
to  Non-Ferrous  Metallurgy."  Prof.  Stansfield  describes  the 
production  of  aluminium  by  the  electrolysis  of  a  fused  mix- 
ture of  cryolite  and  alumina,  and  illustrates  the  course  of 
the  mam  reaction  by  means  of  the  conventional  formula 
AlaOs  +  3C  =  3CO  +  AT. 

In  a  communication  on  this  paper  Dr.  G.  H.  Bailev  points 
out  that  this  formula  does  not  truly  represent  the  changes 
which  take  place. 

As  Prof.  Stansfield  correctly  states,  it  has  been  assumed 
heretofore  that  carbon  monoxide  is  the  sole  gaseous  product 
of  the  electrolytic  reduction  of  alumina. 

This  was  the  generally  accepted  view  when  the  present 
writer  approached  the  subject  at  the  beginning  of  1906 
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A  correct  appreciation  of  the  mechanism  of  the  reaction 
whereby  aluminium  is  produced  in  the  electric  furnaces  is  of 
very  great  practical  importance,  because  the  anode  consump- 
tion is  one  of  the  main  items  in  the  cost  of  production  of 
aluminium,  and  it  is  clear  that  if  the  assumption  be  made 
that  for  every  three  units  of  aluminium  produced  two  units 
of  carbon  must  necessarily  be  consumed,  a  downward  limit 
is  put  to  the  possible  reduction  of  this  source  of  expenditure. 

From  observations  made  of  the  electric  furnaces  at  work, 
the  writer  soon  reached  the  conclusion  that  the  accepted 
"  theoretical  carbon  consumption  "  was  a  myth,  and  that  it 
should  be  practicable  to  work  with  a  far  lower  consumption 
than  had  up  till  then  been  considered  possible.  At  that  time, 
however,  he  found  his  efforts  to  improve  the  carbon  ratio 
hampered  by  the  assertion  that  it  was  useless  to  spend  money 
on  experiments  with  the  object  of  reducing  a  consumption 
which  already  approached  very  nearly  to  the  figure  demanded 
by  "theory."  Nevertheless,  in  a  series  of  large-scale  experi- 
ments made  avowedly'  with  a  different  object  a  carbon  con- 
sumption of  well  below  the  "  theoretical  "  figure  was  attained 
early  in  1907.  Experiments  on  a  larger  scale  and  in  many 
directions  were  immediately  started,  and  by  the  summer  of 
1907  the  fact  that  carbon  monoxide  was  not  necessarily  the 
sole  gaseous  product  of  the  reaction  had  been  finally  demon- 
strated. As  a  result  of  the  explosion  of~the  fetish  of  a  "  theo- 
retical "  carbon  consumption  of  66  per  cent.,  the  present-day 
consumption  has,  as  Dr.  Bailey  says,  been  reduced  to  a  very 
much  lower  figure,  with  financial  benefits  which  are  very 
considerable.  The  improvement  attained  has  been  accom- 
panied by  a  number  of  subsidiary  advantages. 

Some  further  experiments  were  carried  out  by  the  writer 
with  the  late  Mr.  H.  B.  Phillimore.  Owing  to  the  difficulties 
experienced  in  eliminating  atmospheric  contamination  in  a 
commercial  furnace,  these  experiments  were  made  on  a  labora- 
tory scale  in  the  electrical  department  of  University  College, 
Gower  Street,  where  Prof.  Fleming  kindly  gave  facDities  for 
the  work  to  be  done. 

Experiments  so  far  published  upon  the  production  of  alumi- 
nium on  a  laboratory  scale  have,  in  their  efforts  to  simulate 
practical  conditions,  always  overlooked  one  of  the  most  im- 
portant, namely,  current  density.  It  is  well  known  that  in 
the  aluminium  furnace  the  heating  is  done  by  the  electro- 
lysing current,  no  external  source  of  heat  being  required. 
Experimenters  have  been  anxious  to  reproduce  this  condi- 
tion, but  have  overlooked  the  fact  that  the  loss  of  heat  from 
a  laboratory  furnace  is  far  greater,  proportionately,  than  that 
from  a  full-size  commercial  unit.  In  order  to  make  up  for 
this  loss  of  heat,  current  densities  have  been  applied  which 
are  far  in  excess  of  those _ used  in  practice,  and  consequently 
the  conditions  obtaining  in  these  laboratory  furnaces  have 
been   totally  different   from    those  found  in  practice. 

Mr.  Phillimore  and  the  writer  considered  that  the  question 
of  the  source  of  heat  was  entirely  irrelevant,  and  that  in  order 
to  construct  a  laboratory  furnace  which  would  truly  repre- 
sent the  practical  conditions,  external  heating  would  have  to 
be  applied  so  as  to  neutralise  the  excessive  loss  of  heat  to 
which  these  diminutive  furnaces  are  subject.  By  constructing 
such  a  furnace,  the  external  source  of  heat  being  either  gas 
or  electricity,  it  was  found  possible  to  produce  aluminium 
under  normal  conditions  in  a  bath  having  a  capacity  of  about 
150  grm.  of  electrolyte  only.  So  far  as  the  experiments  went 
they  indicated  that  all  the  phenomena  of  a  large  furnace 
could  be  reproduced  "in  parvo  "  by  this  simple  device. 

In  order  to  prevent  the  infiltration  of  oxygen  the  electro- 
lysis was  carried  out  in  a  slow  stream  of  nitrogen.  Under 
these  conditions  gases  containing  more  than  3  vols,  of  C02 
to  1  vol.  of  CO  were  obtained  before  the  experiments  were 
interrupted,  temporarily  it  was  then  thought,  but  in  fact 
perrnanently. 

Dr.  Bailey  in  his  communication  rightly  demolishes  the  old 
accepted  formula,   but   replaces  it  by   another,  namely — 

2A1A.+  3C  =  2AL  +  3002. 
The  view  of  the  writer  at  the  time  was  that  the  primary 
product  of  the  electrolysis  was  oxygen,  and  that  whether 
oxygen,  carbon  dioxide,  or  carbon  monoxide  resulted  was 
dependent  upon  such  factors  as  temperature,  current  density. 
physical  properties  of  the  carbon  anode,  rapidity  with  which 
the  gases  were  removed  from  contact  with  the  anode,  and 
similar  factors.  The  experiments  designed  to  prove  the  cor- 
rectness or  otherwise  of  this  view  had  to  be  abandoned  before 
any  decision  had  been  reached. 


I  have  to  inform  you  that   a  deputation  at    repre- 

sentatives of  the 
I.E.E.. 
I.M.E.A.. 
I.A.E.P.C., 
Conference   of  Chief   Officials   of    the    London    Electric 

Supply  Companies,  and  the 
Association  of  Provincial  Electric  Supply  tJnderUddi  s 
Great  Britain 
was   received   by  the   Reserved   Occupations  Committee  at    their 
offices,  St.  Ermin's  Hotel,  on  Wednesday.  March  28th,  at  3.3D  p.m., 
under  the  chairmanship  of  Mr,  Graves. 

The  various  speakers  on  behalf  of  the  deputation  drew  attention 
to  the  following,  amongst  other  matters: — 

The  jrreat  importance  of   the  electricity  supply  industry,  both 

from  the  public  utility  and  the  munitions  standpoint. 
The  very  large  number  of  employes  affected   and  amount  of 
machinery   dependent    upon    electricity    supply,    and    the 
comparatively   small   number    of    employes    engaged    in 
electricity  works  in  relation  thereto. 
The   danger  of  too   severe  cutting-   down    of   the  Staff   anil 

employes  in  electricity  works. 
The    necessity    for   considering'    the   employes    in    electricity 
departments  from  the  standpoints  of  technical  capability, 
experience  and  physical  fitness. 
The  difficulties,  dangers  and  limitations  of  "  substitution." 
The  employment  of  disabled  soldiers   and  sailors   and  women 

and  girl  labour. 
The  shortage  of  labour  in  the  neighbourhood  of  some  large 

undertakings. 
The  difficulty,  and,  in  some  cases,  the  impossibility  of  making 

even  slight  reductions  in  staff  of  small  undertakings. 
The  necessity  for  each   case  to  be  considered  on  its  merits  by 

expert  advisers. 
The  fact  that  woman  labour  is  employed  in  some  instances  to 
the  extent  of  25  per  cent,  or  more,  but  that  the  extent 
necessarily  depends  upon   the   local,  climatic,  and  social 
conditions. 
The  chairman  stated  that  the  recent  de-badging  was  carried  out 
upon  the  order  of  the  Cabinet  direct,  and  Tribunals  should  appre- 
ciate the  fact  that  it  was   not.  and  is  not,  intended  to  be  a  mandate 
that  all  de-badged  men  are  to  go  into  the  Army,  but  that  it  is  still 
for  the  Tribunals  to  consider  the  circumstances  of  each  case,  and 
that    a    reasonable   time  should   be   given   for  the   provision   of 
substitutes. 

The  chairman  stated  that  the  Committee  were  fully  alive  to  the 
position  and  importance  of  the  electricity  supply  industry.  It  was 
not  their  intention  to  interfere  with  skilled  men. 

It  was  agreed  that  a  circular  letter  be  issued  by  the  respective 
Associations  to  their  members,  particularly  impressing  upon  them 
the  necessity  of  closely  following  up  the  suggestions  made  in  the 
letter  and  memorandum  addressed  to  the  I.M.E.A.  by  the  Reserved 
Occupations  Committee  on  February  .">th.  1917,*  and  that  statistics 
of  the  staff  and  employes  of  electricity  works  be  obtained  now.  and 
further  statistics  in  two  or  three  months'  time,  to  show  what 
further  substitution  had  taken  place,  and  when  a  further  conference 
would  be  held. 


SCHEDULE     1. 
Statistics  for  March  3Ut,  1917. 

(a)  Number  of  employes,  July,  1314 

(6)  Number   of   employes   released    for   service    with  Colours 

March  31st,  1917 

(e)  Number  of  emnlo\ vs.  March  31st,  1917 

Analysis  o/tc). 

ill  Number  under  Military  age  (18)  

(2)  Number  over  Military  age  (41) 

(8)  Number  of  Military  age  (18— 41) 

ili  Number  of  Women. .  

Total  as  above  |.|  at  March  31st,  1917 

Analysis  of  («)  (3).     i  Ken  of  Military  Agt  (18 

Number  of  Discharged  Soldiers  and  Sailors         

Number  of  Rejected  Men  

Number  of  Budged  Men  

Number  of  other  grades  

Total  number  of  men  of  Military  age  as  above  [< 


Names  of  undertakings  to  which  the  above  returns  apply  ; 


SUBSTITUTION     IN     ELECTRICITY     WORKS. 


The  following  is  a  copy  of  a  circular-letter  issued  under  date 
April  lt'.th.  1917,  to  members  of  the  Incorporated  Municipal 
Electrical  Association  by  the  Hon.  Secretary.  Mr.  C.  Faraday 
Proctor  : — 

Substitution  in  Reserved  Occupations. 
Dear  Sir, — I  beg  to  enclose  a  questionnaire  which   I  shall  be 
obliged  if  you  will  kindly  fill   in  and   return   to  me   at  the  earliest 
possible  moment. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


CANADA.-  He    following    reduced  Customs   duties  are  to 

be  levied  as  from  Jam  a  virtue  of  regulations  made 

in   Council   under  Section  286  of  the  Customs  Act, 

vlz — On  battel  -  and  articles  <>t  hard  rubber  when 

imported  by  manufacturers  for  use  only  in  their  own  factories 

iii  the  manufacture  of  electric  storage  batteries : — Under  the 

British  Preferential  Tariff  12  per  cent,   ad     nil.,    under  the 

lute    Tariff    20   per    cent,   ad     vat.,   and    under    the 

il  Tariff  '2(.l  per  cent,  ad    »al. 

'  Electrical  Review,  February  23rd,  1917,  page  iMl'. 
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UNITED  KINGDOM  AND  CERTAIN  FOREIGN 
COUNTRIES.— A  Supplement  (Part  I)  to  the  Board  of  Trade 
Journal  of  March  1st  contains  complete  lists  of  articles  which 
according  to  the  latest  information  received  by  the  Board  of 
Trade,  are  prohibited  to  be  exported  from  Denmark,  France 
(including  Algeria),  Italy,  Japan,  and  the  Netherlands.  This 
Supplement  also  contains  the  list  of  articles,  complete  to 
March  1st,  which  are  prohibited  to  be  exported  from  the 
United  Kingdom.  A  further  Supplement  (Part  II),  issued  on 
March  8th,  contains  similar  lists  for  Norway,  Portugal,  Russia 
Spam,  Sweden,  and  Switzerland,  and  this'  Part  contains  also 
a  copy  of  the  United  Kingdom  Contraband  List  complete  to 
date  of  publication.  The  information  given  in  these  two 
Supplements  supersedes  that  given  in  the  Supplements  pub- 
lished on  November  '23rd  and  30th  last.  Copies  of  the  Supple- 
mepts  m'iy  be  obtained,  price  3d.  each  (post  free  3Jd.).  from 
H.M.  Stationery   Office,   Imperial   House,  Kingsway,   W.C.  2. 

SOUTH  AFRICA.— In  consequence  of  representations  made 
to  the  High  Commissioner  for  South  Africa,  the  Union  Gov- 
ernment have  extended  to  two  months  the  time  limit  within 
which  suppliers'  invoices  of  goods  shipped  to  South  Africa 
must  be  dated  previous  to  the  date  on  which  the  vessel  sails 
which  carries  the  goods. 

The  High  Commissioner  for  the  Union  draws  attention  to 
the  provisions  of  Section  7  of  Act  26  of  1914,  and  points  out 
that  the  declaration  of  home  consumption  value  must  show 
prices  current  at  date  of  invoice,  and  not  that  current  when 
the  order  was  accepted  or  contract  entered  into. 

JOHORE.— A  revised  list  of  export  -duties  came  into  opera- 
tion on  January  1st  last.  Wolfram  and  scheelite  are  free,  but 
all  other  metals  and  metalliferous  ores  (except  tin  and  gold) 
pay  10  per  cent,  ad  valorem. 

PERU. — A  tax  of  '2  centavos  on  every  kilogramme  of  rubber 
exported  through  the  port  of  Iquitos  is  levied  under  a  law 
dated  October  11th   List. 

SEYCHELLES. — A  recent  Ordinance  provides  for  the  levy 
on  all  goods  imported  of  a  surtax  not  exceeding  10  per  cent, 
on  the  amount  of  Customs  duties  now  payable  under  Ordi- 
nance 3  of  1913,  with  the  exception  of  wines  and  articles  de 
mode.  Under  the  existing  Tariff  the  duty  on  all  kinds  of 
wire  and  on  electrical  apparatus  is  l'2i  per  cent,  ad  valorem, 
to  which  the  above-mentioned  surtax  must  now  be  added. 

FRANCE  AND  ALGERIA.— The  importation  into  France 
and  Algeria  of  all  goods  produced  in  or  coming  from  foreign 
countries  is  prohibited,  by  a  Decree  published  on  March  24th, 
with  the  exception  of  (a)  goods  imported  on  account  of  the 
State;  (b)  goods  which  are  proved  to  have  been  dispatched 
direct  to  France  or  Algeria  prior  to  March  24th;  (e)  goods 
declared  for  warehousing  in  those  countries  by  the  same  date. 
Other  exceptions  may  be  allowed  by  the  Minister  of  Finance 
either  of  a  general  character,  or  within  the  limits  of  the  con- 
tingents to  be  fixed  by  a  new  Committee  ("Comite"  des 
derogations  aux  prohibitions  d'entree  ")  which  is  to  be  set 
up  in  the  Ministry  of  Commerce.  In  addition  to  fixing  the 
quarterly  contingents  of  imports  for  specified  products,  the 
Committee  is  to  draw  up  and  submit  for  approval  proposals 
tor  general  licences  in  respect  of  certain  goods,  and  for  each 
contingent  a  scheme  fur  dividing  the  goods  among  the  various 
industrial  and  commercial  groups  in  proportion  to  their  essen- 
tial needs. 

_  It  is  understood  thai  the  prohibition  will  not.be  brought 
into  force  until  the  contingents  above  referred  to  have  been 
fixed. 

SWITZERLAND.— A  notification  issued  by  the  Swiss 
Customs  Department  provides  that  packing  materials  (sa.  k,- 
wooden  packing  cases,  -lass  receptacles,  ropes  and  cords,  &c.i 
which  have  been  imported  as  containers  of  merchandise  may 
be  re-exported  empty  on  production  of  documentary  proof 
that  the  articles  are  in  fact  returned  empties.  [It  should  be 
remembered  that  an  import  licence  will  he  necessary  in  the 
case  of  such  returned  packing  materials  as  are  covered  by 
the  British  "Prohibition   of  Import"   Proclamation.] 

BRAZIL.— Among  the  requirements  of  the  new  Consular 
invoice  regulations,  laid  down  by  the  Brazilian  Budget  Law 
lul'}'nl  'See  the  EljRCTRItAL  Review  of  April  6th),  was  one 
that  packages  entered  on  an  invoice  must  be  numbered  con- 
secutively. Cabled  instructions  have  now  been  received  by 
the  Brazilian  Consul- General  in  London  from  the  Ministry 
of  foreign  Affairs  suspending  this  requirement,  but  the  re- 
requirements  that  each  invoice  must  cover  a  shipment  of  goods 
bearing  the  same  mark  (thereby  ensuring  that  the  goods  are 
destined  tor  one  consignee  only)  holds  good.  Shippers  are 
also  reminded  that  the  old  requirement  that  Bills  of  Ladim< 
and  Consular  Invoices  should  agree  in  everv  respect  is  stiil 
in  force. 

CANADA.— A  recent  Memorandum  issued  by  the  Depart- 
ment ot  Customs  calls  attention  to  the  existing  Regulation 
providing  that  the  words  "fair  market  value  as  sold  for  home 
consumption  at  time  shipped"  in  the  heading  of  one  of  the 
columns  < if  the  prescribed  invoice  form  should  be  strictly 
adhered  to.  If  importers  desire  to  make  an  entry  on  invoice 
tonus  without  this  proper  heading,  but  containing  the  usual 
certificate,  entry  may  be  accepted  upon  addition  of  10  per 
cent,  to  invoice  value  pending  delivery  of  proper  invoices 


NEW     PATENTS     APPLIED      FOR,      1917. 

(NOT     YET     PUBLISHED), 
rnpiled    expressly    for   this   journal    03     \[,>*v    VV.    I'.    Thompson    &   Co 
Efcctr.ca      Patent    Agents,    385,    High     Holborn,    London,    WC      and    it 
Liverpool   and    Bradford,  r 


foi    «  ireless  signalling.1 


.1.     Morrison     Si     VV.    a. 

reproduction    of 

Pearce. 
&    N.    J. 


4,720.     "  Automatic  d. 
Morrison-.      April   2nd, 

4,738.  "  Electrical  instruments  for  transmission  mil  'ot 
ST4o"  Pi  F-  McQ':m*  &  F-  VV.  McQuire.  April  2nd. 
April  2nd     Protoc"ve    8«>r     ,or    dynamo-electric     generators."      r 

4,758.     "Telegraph    systems."      A.    Davidson,    1      A      I       Durigv 
PeRRYMAN.     April   2nd.  l 

4,773.    "  Magnetos."     N.    P.    Rawlins.     April   3rd 
April  3rd.    Manufac,ure  of  electric  "bl«."    C  j.  Beaver  &  E.  A.  Claremont. 

IX    "|Iect-C   su,i,d,?f''     C-   C-   Garrard  &  A     H.  Railing.     April  4.1,. 
Sanelbv      A  ril  ith  Bluembl   Bros.,    ind   F.    II.    Bluemel  &    F.    A. 

4.8G5.     "Plug    connection,     for     electric     circuits."         H      Lucas    Si    \v      II 
Edwards.     April   4th'.  '     "' 

Imp     "  flVf    ,"  ,'an,Ps-",  .  H-    B-    Gr"-ls  ^  W.   Heaps.     April  4th. 

4,882.         Ind  yidual    electric    driving    of    machine    tools,     crane--,  \yc  "        H 

Scholey.      April   4lh.  '         "  "" 

\  4fi84th  "  Manufacture  of  Platcs   for  storage   batteries."     H.   Wade   (Flanders). 

^flFla^^'^l^h"0"^"^''''"    Pla,'<'    ;'"'l-PaS,e    'h"Cf°r'"       H" 
4,901.     "  Attachment    for   electric    torches."      I      F     Birr       Anril    ''.ih 
4,923.     "Electric     welding    device."       F.     B.    Deun    (Etectric    Railway     Im 

provement  Co.).      April    5th.  KWWaj      Im- 

a'o!!'     "  ™>'Phnnc   appliance."      F.    Mayer.      April    5th. 
4,»K>.         Circuit    interrupters."      British    Westinghouse    Electric    ,\    MaNU- 

factcr.no  Co.    (Westinghouse    Electric  &    Manufacturing    Co.,   U.S  A."      April 

4,948.     "  Electric   pocket    lamps."     S.    Biheller.      April  5th. 
4,9a0.        Electrical    instruments''        H.    A.    I- „en     &    Marco 

IELEGRAPH     CO.       April    5th. 

4,957.     "  Electric     interrupters    for    induction 
April  5th. 
4,963.     "  Electric    switches."     O.   V.    Forbes   &  J.   (In,..      Apri;   5th 


Wireless 
D.    McLennan. 


PUBLISHED     SPECIFICATIONS. 

1915. 

^nL^r''''''1"'     M,C'"NES-       D'    Such„.,.,w,r.       .March    27,h,    1916.> 
1918. 
The   numbers  in  parentheses  are   those   under  which    the   specifications   will    be 
printed   and    abridged,    and   all    subsequent    proceedings   will    be    taken 

UTOPO,VER    TRANSmssK»     S—       W.Morrison.       June     8th.     WIS. 

,,7.-"31'„  St,rt,xg    'n'tern-al-combcstion-   Engines.     Bosch    M  ,gneto  Co  tun.- 

12th,    1915.     (100,682.)  5  "'  Jun"- 

9,588.    Hauling    oh    Winding    Machinery.         Sicmens-Schuckeriw&Kv  c.es 

September  4th,    Win.     ,101.407  I  -.cmiCKerlwerKe  Ges. 

llM4!ai7.r0,tCn"N      ',F       *      L"""       Bt"'-  "•      R         EVa"S-        JO"Uar>-     *"■■      1916' 

3.2M     Automatic  Night  Tidal  Semaphores   and  Tide  Recorders.     W.   M. 
Greer    (H.    G.    Reaks).      March   3rd,   1916.      (104  .VV  ) 
3,323.     Incandescent-like    Fire  or    Imitation    Fire,  or   Luminous   Bodv  foe 

s^itaMr ftgsr  °*  t,,e  uke-  c-  °-  b-!-  *  h-  h- 

HrY-fn  XTTS   "F,    p,D  A!-"k.""\.™R   Sh"''^    Wire.      Briiish    Tho 
Ho7%°n  Co.     General   Electric   Co.,    I    S.A. .     March  21s,.    1916.     1104,561.) 

7,3(6.    Apparatus   and    Appliances   for    Preventing    the    Overwindini 
Underwindinc   of    Cranes.    Hoists,    Lifts,    WiNoiNG    Drums,    ™   the    ,, 
1-     Alen  &Co.   and  E.    H.   Furnival.     May   24,1,,   1916.     (104,591.) 

14. _.,n.  Sound  Producing  ok  Transmitting  Appar.tus  R  \  Fessenden 
June  27th,   19111.      (104.643.)  fi.senden. 

(104177062  )  ELKrR'C    CoUPUKGS'      R'     W-     L-    rhilliP<-      February     14,h.    1916. 

Containers'' ^nT't,'"  AN°  °-''    S"'T'"   Ves"eix   °"   Cooling  Tasks   or    Oil 

J' „":,Davics       M\r'h    Ht'h.   1916.      .Cognate    application.  H,647""i6.)r','lu4?7"7t) 

3,oo7.     Impulse    Control    Svstems     for    Automui,      t,iF,.,i,iM      Fnciun.fs 

Sa;,ra;;,:;;in'' &  F  R  McBer,y-  March  «*• iMe-  w3£?z> 
co3'Tk^TerrdMar^s  ffirbuSp  *"•"**  T^p e 

3,8..9.  Dynamo-electric  Machinery.  J.  H.  St.  M  Mawdsle\  i  H  F  I,„  1 
March    15th,  1916.      ,104,731.)  '  Ju  '' 

3,869.  Stationary  Contacts  for  Electric  Sim, curs  or  Circuit  Brfikfrs 
F.    B.    Holt.     March   13th,   1916.      ,104.733)  uircuit    breakers. 

P*'.  Magneto-electric  Machines  for  Ignition  in  Internal-combustio.. 
EliG£SS-   .M'    S'  Conn<-r  &  A.   R.    Kahl.      March    16th,   1916.      (104,736 

■SSmTpSSuT  Test,m;  ELSCTmc  c'Kl"IS-  F-  ProkBCh-  Mareh 

JSS'^K    19",!6.)E7l04,753.)PS-      J'    B,OCkie    >"'>    Ju"nSOT    &    rMm^      ■ 

4,4,3.  luE,,,.,.  Conductors  Suitable  for  Sealing  into  Vitreous  M,rr- 
25th;.  im.     (104/58? n"Houston  Co.  (General  El  C,       U.S.A.).      March 

4,532.  Devices  for  Holding  the  Sihdes,  Light  Reflectors,  or  Diffusers. 
for  Lamps,  st,cn  as  Electric  In,  indescence  Lamps.  1  li  Mitchell  \  B 
Shaw    &    \\  .    Taylor.      March    27th,    1916.      March    27th    '1916      1104  759)' 

4,639.  Apparatus  for  Adjusting  iiik  Ignition  in  Internal-combustjom 
Engines.     1-     Marazzi.     March  29th,    1916.     (104.762.) 

4,86.5.  Sparking  Plugs  for  use  on  Internal-combustion  Engines.  J  J 
Creasey.      April  3rd,   1916.      (104,770.)  '      ' 

b££HL'.  i°,TOMA™  Voltage  Regulators  >s  Applied  to  Internal-combi  snov 
fth?lM6:      1mm)™*    V™'CLES'      '•    F'    Smi,h    *    V'    S-    Rob''n«>n.      April 

v/V^ir,,,?1^"  S"'NALU,Nr'  OR  rELEGRAPHING  SYSTEMS.  T.  McLcod.  April 
13d.     1911,.      (Cognate    applications,    ,,!.-,.;  n;.    .,„,|    il.7.50,  16.)      (104,777.) 

'*  Multicore  Electric  Cables.  J.  o.  Caliender  and  Callender's 
table    &   Construction    Co.      Mac    23rd,    1916.      (104,793.) 

8,831.    Electrically-welded  Wire   Fabric  or    .he    i  ike      British    Reinforced 

Clr,n,CoS,e    Engineering    Co.    &■    E.    I!.    Hall.      June  23rd,     1916.      1104,807.) 
9,137.     Sparking    Plugs  for    Internal-combustion    Engines.      F     \     L     lohn- 

son.     June  29th,   1916.      (104,808.)       ,  ..       .joni 

10,361.     Means     of    Control     for     Petrol     EXSCTRtc     Vehicles,         Tilling- 

Stevens,    Ltd.,   &   P.    F.  Smith.      JuIy  22nd.   1916.      (104,819  I 

12,410.     Means   for    the    Control    Electrical..     ,,f    the    Signal    Indic<tors 

used  in  connection    with    Mine   Ht.  ling   Engines.   Winding    Engines     snd   tiif 

LIKE.      J.    P.    Forst.-r.      September    Isl,    1916.      (104.828.) 

12,420  Arrangbmeni  of  Regulator  ind  CiRcun  Interrupter  fixed  upon- 
Electric  Generators  having  a  Variable  Speed.  Soc.  Anon,  pour  I'Eclairage 
Electrique    des    Vehicules.      N'ovember    29th,    1916.      ,102,483.) 

17,074.  Electric  Battery  Lamp.  |.  E,  Hamilton.  July  25th,  1916 
(Divided   application    on   3,029/16.)      (104,847.) 
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REASONABLE     IMAGINATION. 

Statesmen  at  Home,  Colonial  Premiers,  lesser  poli- 
ticians, and  hard-headed  business  men.  are  all 
appealing  to  us  to  exercise  in  these  momentous 
times  the  gift  of  imagination.  The  quartette  sounds 
well,  is  faultless  in  execution,  is  rendered  at  the 
psychological  moment,  therefore  is  most  effective 
and  quite  rightly  evokes  thunderous  applause.  But 
what  is  this  great  gift  that  we  are  all  urged  to  exer- 
cise ?  Are  we  all  possessed  of  it  ?  Do  we  know 
how  to  use  it  well  ?  Unless  we  use  it  with  discre- 
tion, may  it  not  "run  riot"  and  degenerate,  as 
some  writer  of  the  past  has  said,  into  unrestrained 
enthusiasm  which  may  be  likened  to  a  "  runaway 
horse"  ?  Suitably  used,  at  a  period  of  national 
emergency,  it  saw  the  dread  possibilities  of  the  pro- 
longed war  with  Central  Europe,  and  put  under 
properly  organised  control,  it  led  to  the  establish- 
ment of  munitions  manufacturing  and  ordering  on 
such  an  immense  scale  that  the  cause  for  which  Free 
Peoples  are  fighting  to-day  has  been  saved.  This 
was  real  Statesmanship — the  man  for  the  hour  was 
found  in  the  person  of  the  present  Premier — a  man 
of  imagination  and  foresight  par  excellence.  We 
organised  our  industries,  our  engineering  and  other 
resources,  to  secure  the  one  great  end.  The  appeal 
of  the  Colonial  Premiers  who  are  amongst  us  to- 
day summons  us  to  bring  our  minds  to  bear  upon 
other  problems,  less  immediate  perhaps,  but  prob- 
lems supremely  momentous  for  the  days  that  mav 
not  be  very  far  away.  Sir  Robert  Borden  weightily 
voiced  the  appeal  at  Manchester  on  Monday  last. 
The  British  Empire  is  a  vast  heritage,  free  in  cer- 
tain respects  to  all  of  us — ours!  But,  says  Sir 
Robert,  and  so  we  needs  must  recognise,  it  imposes 
corresponding  responsibilities  which  we  cannot  fulfil 
unless  we  possess  "  the  vision  and  the  imagination 
to  grasp  its  immense  possibilities." 

Then  we  come  to  the  lesser  politicians  and  the 
social  reformers,  and  we  find  them  all  bowing  in 
adoration  before  the  same  great  power  for  good  or 
evil,  and  urging  that  in  our  preparation.-  for  the 
strange  ways  of  after-war  along  which  our  own  and 
other  nations  will  eventually  have  to  pass-  the  stage 
of  reconstruction — we  be  men  of  vision,  of  fore- 
sight, quick  to  read  the  signs  even  before  they  can 
take  definite  shape.  They  may  be  critical  days  for 
most  of  the  world,  and  the  appeal  is  not  by  any 
means  unneeded.  But  now  we  turn  to  the  last- 
mentioned  of  our  quartette  the  "  hard-headed 
business  man,"  as  we  lave  termed  him.  as  repre- 
sented by  Mr.  Dudley  Docker,  founder  of  the  i 
British  Industries'  Federation.  Writing  in  an  even- 
ing   newspaper,    be    discusses    that    problem    which 
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soon  may  be  second  to  none  in  importance,  though 
interconnected  with  the  problems  of  the  Colonial 
Premier,  the  lesser  politician,  and  the  social  re- 
former— the  new  relationship  of  Capital  and  Labour. 
Mr.  Docker  says  that  our  difficulties  in  the  past  were 
in  a  large  measure  attributable  to  "  lack  of  imagina- 
tion." Imagination  is  a  quality  essential  to  the  suc- 
cess of  any  undertaking,  "  undertaking  "  including, 
of  course,  trade.  "  Lack  of  imagination  renders  one 
blind  to  the  possibilities  of  a  situation.  It  prevents 
an  appreciation  of  another  person's  point  of  view, 
and  it  militates  against  any  negotiations  through 
want  of  understanding."  Now,  if  there  is  anything 
we  need  to  perceive  to-day  it  is  the  possibilities  of 
the  situation.  Events  come  tumbling  so  thickly  and 
so  fast  that  we  have  hardly  recovered  from  one  great 
transformation  before  we  are  in  the  midst  of  another. 
It  is  difficult  enough  to  understand,  sometimes,  even 
the  situation  itself,  if  we  take  the  near  view,  let 
alone  its  possibilities.  Still,  we  have  to  face  the 
situation,  changing  as  it  may  be,  with  the  utmost 
care,  forethought,  and,  if  we  can,  imagination.  We 
may  be  on  the  verge  of  democracy's  greatest  plunge 
for  liberty  and  freedom.  Events  in  Russia,  the 
incoming  of  the  United  States,  the  signs  of 
socialistic  struggling  to  cast  off  the  yoke  of  mili- 
tarism in  Germany,  may  all  be  portents  of  immense 
efforts  from  the  workers  of  the  world  for  securing 
the  future  consideration  of  their  interests.  The 
workers  of  the  British  Empire  have  in  millions  paid 
their  price  to  liberate  the  world  from  its  oppressors. 
The  time  of  their  return  will  come.  They,  as  well  as 
statesmen,  politicians,  and  hard-headed  business 
men,  will  have  the  gift  of  imagination,  and  they 
will  want  to  exercise  it,  too.  Here,  then,  assuredly 
is  a  matter  calling  for  men  of  imagination  in  in- 
dustry to  exercise  their  foresight  in  such  a  way 
that  the  imagination  of  Capital  and  Labour  may  not 
come  into  collision  in  the  pursuit  of  their  ideals. 
Compared  with  the  pre-war  conditions,  it  is  some- 
thing great  to  have  arrived  to-day  at  that  stage 
toward  industrial  harmony  where,  as  Mr.  Dudley 
Docker  says,  "  representative  employers  and  trade 
unionists  have  agreed  to  look  at  each  other  with- 
out the  intervention  of  Government  or  politician," 
and  have  founded  the  National  Alliance  of  Em- 
ployers and  Employed.  They  have  looked  at  each 
other  in  the  past — with  drawn  daggers,  but  the 
employer  who  will  grind  all  that  he  can  out  of  his 
workpeople,  and  will  not  consider  their  "  welfare  " 
along  the  lines  that  have  proved  humane  and  suc- 
cessful during  war,  can  have  no  self-respecting  role 
to  fill  in  our  future  industrial  economy.  We  doubt 
whether  many  of  his  cult  remain  to-day.  Nor  will 
there  be  self-respect  or  peace  for  any  of  us  if 
Labour  utters  again  its  pre-war  threats  and  hates, 
and  throttles  progress  by  its  short-sighted  obstruc- 
tiveness  and  limitation.  Imagination,  discreetly 
guided,  counselled  by  experience,  not  imagination 
run  riot  and  degenerating  into  the  enthusiasm  for 
ideals  which  will  liken  it  to  a  "  runaway  horse," 
will  be  as  necessary  a  quality  for  Labour  as  for 
Capital,  and  any  step  that  will  lead  us  into  that 
spirit  of  industrial  peace,  that  co-partnership  in 
industry  which  will  enable '  us  to  live  in  prosperity 
and  real  freedom  and  happiness  for  years  to  come 
is  to  be  most  cordiallv  welcomed.  The  new  National 
Alliance  is  undoubtedly  a  move  in  the  right  direc- 
tion. As  Mr.  Docker  says:  "Many  old  shibbo- 
leths have  disappeared,  and  all  that  is  wanted  is  the 
exercise  of  reasonable  imagination  and  human  sym- 
pathy." He  holds  that  the  success  of  the  new  Alli- 
ance will  be  assured  if  each  member  will  endeavour 


to  understand  the  point  of  view  of  his  neighbour. 
That  is  no  easy  matter,  but  the  way  to  arrive  at  it 
is  to  look  a  little  beyond  our  own  immediate  per- 
sonal fads  and  fancies,  predilections  and  objec- 
tions; and  imagination  and  a  far-off  look  are  more 
essential  than  the  immediate  counting  of  our  indivi- 
dual rights  and  possessions,  and  than  the  refusal  to 
consider  the  claims  of  others  to  be  entitled  to  a  share 
therein.  It  will  be  useless  talking  Industrial  Peace, 
Industrial  Harmony,  and  so  on,  unless  men  find 
that  such  conditions  are  going  to  clothe  and  feed 
those  who  depend  upon  them.  Prosperity  and  good 
wages,  considerate  treatment  and  humane  environ- 
ment, are  the  only  way  to  Industrial  Harmony 
which  will  last.  It  ought  not  to  require  much  imagi- 
nation to  see  that,  but  a  great  deal  of  it  will  be 
required  in  the  formulation  of  measures  and  the 
forming  of  an  atmosphere  by  and  in  which  that  end 
is  to  be  secured.  The  statesmen,  the  Colonial  re- 
sources, the  social  reformer,  and  the  hard-headed 
man  of  business,  are  the  great  co-operating  means 
or  forces  or  mediums  through  which  we  shall  suc- 
ceed. Appealing,  as  our  leaders  are,  to  others  for 
the  exercise  of  the  gift  of  imagination,  they  will 
surely  not  neglect  to  exercise  that  gift  themselves. 


An  article  which  appears  else- 
Electric  Power  where  in  this  issue  directs  atten- 
on  Canals.  tion  once  more  to  the  immediate 
bearing  of  the  canal  question  in 
this  country  upon  the  future  of  the  electrical  indus- 
try. As  the  author  points  out,  the  subject  is  inti- 
mately connected  not  only  with  the  utilisation  of 
electrical  power  on  the  canals  themselves,  but  also 
with  the  supply  and  distribution  of  electricity  in  the 
districts  traversed  by  the  canals.  As  in  the  case 
of  the  electrification  of  the  railways,  the  consump- 
tion of  energy  for  haulage  would  provide  a  steady 
load  from  the  commencement,  and  would  thus  re- 
move one  of  the  greatest  obstacles  to  the  wide  ex- 
tension of  electric  mains;  the  subsidiary  demands 
for  electricity  could  then  be  cultivated  at  leisure, 
and  the  advantages  of  electric  power  could  readily 
be  demonstrated  to  farmers  and  other  prospective 
consumers  in  the  neighbourhood  of  the  waterways, 
while  factories  on  the  route  could  be  supplied  with 
lighting,  power,  and  shipping  facilities  at  one  stroke. 
In  this  connection,  it  is  interesting  to  note  that 
Germany  is  contemplating  the  construction  of  a 
great  new  waterway  from  Aschaffenburg  to  the  Aus- 
trian frontier.  Some  details  were  given  in  the 
Times  of  March  1st,  which  states  that  the  work  in- 
volves the  connection  of  the  Main  and  the  Danube, 
which  rivers  will  also  form  part  of  the  waterway; 
the  total  length  of  route  will  be  460  miles,  and  the 
aggregate  cost  is  estimated  at  32J  millions  sterling, 
requiring  an  annual  traffic  of  10  million  tons  to 
cover  the  expenditure.  A  Bill  authorising  the  out- 
lav  of  £50,000  has  been  passed  by  the  Bavarian 
Diet,  this  being  the  first  instalment  of  a  sum  of 
£250,000  required  to  complete  the  plans  for  the 
new  waterway.  The  canal  is  intended  to  accom- 
modate ships  of  1,200  tons,  and  will  provide  a  con- 
nection between  the  North  Sea  and  the  Black  Sea. 
A  canal  joining  the  Main  and  the  Danube  already 
exists,  but  cancarry  barges  of  not  more  than  125 
tons,  and  is  found  to  be  wholly  inadequate  to  meet 
the  present  demands.  The  scheme  is  only  one  of 
several  projects  of  similar  type,  which  illustrate  the 
importance  attached  to  the  provision  of  internal 
water  transit  by  Germany.  Granting  that  the  con- 
ditions there  are  far  more  favourable  to  canal  deve- 
lopment than  in  this  country,  the  facts  nevertheless 
indicate  the  economic  value  of  such  waterways,  and 
warrant  us  in  urging  that  the  question  should  not 
be  lost  sight  of. 
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WIRING    WITH    TOUGH    RUBBER    COMPOUND 
CABLES, 


By  W.  ELLERD-STYLES,  A.M.I.E.E..  Member  Electrical 
Contractors'  Association  (.Incor.) 


The  following  article  has  been  written  for  the 
benefit  of  contractors  and  others  interested  in  elec- 
trical installation  work  who  may  desire  to  erect 
tough  rubber  compound  cables  (popularly  known  as 
C.T.S.)  in  place  of  conduit,  capping  and  casing. 
Stannos,  Henley,  or  other  system  of  wiring,  several 
of  which  are  restricted  in  application  by  the  I.E.E. 
Rules  issued  in  March,  1916.  These  Rules  permit 
the  use  of  tough  rubber  compound  cables  (C.T.S.), 
and,  in  view  of  this  fact,  the  experience  of  the 
writer  in  the  use  of  this  class  of  cable  in  various 
situations  may  be  of  assistance. 

Several  contractors  have  doubted  the  claims  "of 
manufacturers  of  this  class  of  cable  as  to  its  being 
suitable  for  users  in  all  situations,  and  with  a  view  to 
dispelling  these  doubts  it  can  be  stated  that  the 
covering  possesses  a  remarkable  degree  of  dura- 
bility, there  is  no  creeping  of  moisture  into  the 
insulation,  it  is  immune  from  the  usual  chemical 
actions  met  with  in  practice,  it  possesses  high  resili- 
ency, great  tensile  strength,  and  is  difficult  to  in- 
jure by  mechanical  means.  It  is  most  easily  in- 
stalled, economical  as  regards  labour  costs  and 
amount  of  material  used,  and  entirely  removes  the 
trouble  of  earths,  always  ensuring  a  good  insula- 
tion test.  For  surface  wiring  it  easily  scores  over 
the  metallic  systems,  being  more  flexible  and  un- 
kinkable  (a  word  adopted  to  convey  the  absence  of 
kinks  in  the  sheathing  during  the  handling  and 
erecting).  An  important  detail  is  that  it  is  popular 
with  workmen  who  have  made  its  acquaintance. 

Dealing  with  tough  rubber  compound  protection 
in  his  paper,  "  Wiring  Rules  of  the  Institution  of 
Electrical  Engineers,"  read  before  the  Association 
of  Supervising  Electricians,  Mr.  W.  R.  Rawlings 
says:  "It  has  been  thought  by  many  that  the  In- 
stitution should  not  allow  this  material  to  be  used 
without  protection."  Why  not?  It  has  a  protec- 
tive sheathing.  Several  individuals  have  asked  :  If 
this  class  of  cable  is  permitted,  why  should  not 
vulcanised  rubber  cable  of  standard  manufacture  be 
used  ?  The  question  is  the  outcome  of  inability  to 
grasp  the  details  of  relative  construction,  and  also 
the  result  of  want  of  experience  with  C.T.S. 

To  begin  with,  the  cables  are  insulated  exactly  in 
the  same  way  up  to  the  vulcanised  layer.  The  ordi- 
nary v.r.  cable  is  then  finished  with  tape  and  braid- 
ing, both  very  hygroscopic,  both  very  inflammable, 
and  the  red  braiding  in  particular  being  appetising 
for  mice  and  similar  vermin.  C.T.S.,  on  the  other 
hand,  is  finished  with  a  protective  coating  of  tough 
rubber  compound  (not,  as  some  folk  state,  with 
ordinary  rubber).  This  compound  is  non-hygro- 
scopic, is  not  easily  ignited,  and  vermin  ignore  it. 

As  to  the  question  of  fire  risk,  this  should  be 
sufficiently  answered  by  mentioning  the  extensive 
use  of  C.T.S.  cable  for  trailing  cables,  &c,  in 
mines,  and  those  individuals  who  hesitate  to  be- 
come converts  to  the  use  of  this  class  of  cable,  and 
who  lament  the  fact  that  it  is  permitted  by  the 
Rules,  should  attempt  to  gain  some  experience  in 
mines  and  the  severe  conditions  existing  therein, 
and  they  would  then  see  the  cable  question  in  its 
broadest  aspect. 

Metal-sheathed  systems  as  a  whole  have  the 
serious  drawback  of  being  subject  to  damage  dur- 
ing erecting.  The  workmen  have  to  use  extreme 
caution  in  handling  the  material,  an  accidental  blow 
with  a  hammer  is  fatal,  and  earth  risks  are  to  be 
considered.  The  open  ends  of  the  cable  do  not 
receive  proper  attention  as  regards  sealing,  with 
resultant  trouble. 


The  question  of  lowering  wiring  costs  is  ever 
recurring,  and  many  engineers  are  in  favour  of  the 
Continental  system,  or  the  cleat  system,  as  being 
within  the  region  of  cheapness;  their  opinion  is  that 
the  appearance  does  not  count.  Perhaps  not  in  fac- 
tories, workshops,  sheds,  &c. ;  but  what  of  the 
house,  showroom,  and  better-finished  establish- 
ments? It  is  easy  to  appreciate  such  disregard  of 
artistic  effects  where  the  Huns  are  concerned,  but 
it  is  not — British.  Even  in  the  poor  man's  cottage 
we  find  humble  ornaments  and  decorations;  do  not 
let  us  abuse  such  places  with  what  are  apparently 
considered  "  improvements,"  but  really  constitute 
a  "  clumsy  abuse." 

Such  a  method  of  wiring  as  herein  described 
could  be  classed  as  being  the  cheapest  to  install  if 
the  cable  makers  (a  big  "  IF,"  please)  would  con- 
descend to  reduce  their  prices  for  this  C.T.S.  cable. 
A  prominent  cable-maker  informed  the  writer  that 
they  could  afford  to  lower  prices.  The  labour  costs 
are  extremely  low,  and  with  the  co-operation  of  the 
cable  makers  we  should  obtain  a  very  cheap  and 
reliable  method  of  wiring  which  would  rapidly 
popularise  the  use  of  electricity  in  directions  at  pre- 
sent monopolised  by  "  penny  slot  meters." 

To  begin  with  it  may  be  necessary  to  educate  the 
supply  authorities'  representatives,  also  the  pros- 
pective client,  in  the  virtues  and  merits  of  this  parti- 
cular cable,  as  three  following  incidents  demon- 
strate :  — 

1.  On  the  completion  of  the  electrical  equipment 
of  a  large  suburban  residence,  the  supply  authority's 
representative  called  to  test  and  connect  up.  After 
the  test,  an  inspection  was  carried  out.  and  we  were 
instructed  to  earth  the  sheathing.  Of  course,  ex- 
planations followed. 

2.  Some  large  garage  premises  were  being  wired, 
consisting  of  several  detached  buildings,  when  the 
inspector  observed  that  at  several  points  the  cable 
rested  on  girders  and  other  ironwork.  He  gave 
instructions  for  insulating  material  to  be  placed  be- 
tween the  cable  and  the  metal  work  so  as  to  avoid 
the  risk  of  the  sheathing"  being  earthed  at  these 
points. 

3.  An  incident  of  a  different  nature  occurred  at  a 
residence  during  the  wiring  of  the  same  for  lighting 
and  heating.  The  owner  paid  a  visit,  and  observed 
that  cables  were  being  laid  under  the  floors. 
He  promptly  'phoned  the  supply  authorities,  stat- 
ing that  the  electricians  were  using  a  very  funny 
stuff  for  the    electrical    work.        A   representative 
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called,  cut  off  a  sample  to  test,  and,  after  looking 
up  the  Rules,  approved  of  its  use.  On  the  same  job 
we  arrived  one  morning  to  find  notices  chalked  over 
the  floors  and  walls,  "  Do  not  proceed — this  must 
he  in  conduit."  The  sinking  of  the  cable  in  the 
plaster  disturbed  the  proprietor,  so  we  explained 
that  experiments  had  been  carried  out  to  deter- 
mine the  effects  of  "  serapite  plaster  "  on  the  covet- 
ing; after  a  lengthy  period,  there  was  no  adhesion 
of  the  plaster,  and  when  the  cable  was  chiselled  out 
an   insulation  test  proved  it  to  be' quite  unaffected. 
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The  above  incident     closed  with  a    satisfied   client, 
who  i's  very  pleased  with  his  equipment. 

It  is  not  necessary  to  describe  the  corrosion-proof 
fittings  (White's  patents)  manufactured  by  the  St. 
Helens  Cable  &  Rubber  Co.,  of  Warring-ton,  for 
use  with  C.T.S.  cables,  as  many  booklets  and 
pamphlets  exist  to  assist  in  the  erection  of  the  sys- 
tem,* but  we  may  show  how  to  wire  installations 
with  ordinary  accessories  as  used  for  house  lighting 
and  similar  situations,  including  standard  pattern 
distribution  boards,  wood  blocks,  ceiling  roses,  &c. 


BRACKET  ON  SECOND  FLOOR 


Fig. 


-Vertical  Wiring  Diagram  for  Porch.  Hall, 
and  Stairs. 


For  wiring  simply,   the  accessories,  apart  from  the 
cable,  are  clips  with  suitable  fixing  pins. 

The  writer  favours  the  use  of  flat  section  cable 
where  the  system  is  not  required  to  be  watertight, 
as  it  gives  a  better  appearance  than  the  circular 
core  cable  when  used  for  surface  wiring.  The  twin 
and  three-core  is  useful  for  most  runs,  but  for  some 
situations  it  is  advisable  to  use  the  single  core,  this 


3-POINT    SWITCH 


Fig.  3. 

being  a  matter  for  the  individual  to  decide  who  is 
responsible  for  the  work.  An  advantage  to  be 
gained  by  using  twin  cable  to  the  distribution  board 
is  that  the  time  taken  to  sort  out  the  circuits  is 
reduced  to  a  minimum. 

A  waterproof  system  is  obtainable  by  using  ordi- 
nary screwed  surface  boxes  and   outlets,   as  made 

•See  also  Electrical  Review,  February  5th,  l-2th,  and 
19th.  1915;  November  19th,  1915;  and  February  2nd  1917 
—Eds. 


for  £-in.  conduit,  adapted  by  the  employment  of 
externally  screwed  grip  nipples.  The  circular  sec- 
tion mult'icore  cable  is  used,  and  stout  rubber  rings 
effectively  bind  the  cable  in  the  nipples. 

When  commencing  an  installation  it  is  advisable 
to  plot  out  the  runs  on  a  rough  plan,  and  then 
arrange  the  circuits  so  as  to  make  all  runs  as  short 
as  possible.  Endeavour  to  arrange  for  suitable 
ceiling-plate  connectors,  and,  if  convenient,  use 
C.T.S.  junction  boxes. 

If  concealed  wiring  is  specified,  it  is  necessary 
with  walls  of  brick  faced  with  plaster  to  chase  out 
a  narrow  channel  in  the  plaster  to  receive  the  cables, 
which  will  terminate  in  sunk  boxes  for  the  switches, 
using  "  serapite  plaster  "  for  making  good.  If  the 
walls  are  of  lath  and  plaster  the  wiring  becomes 
extremely    simple,    a    "fish    wire"    or    "mouse'' 


2-LIGHT     PENDANT 


BED    PENDANT 


r-c«K    SWITCH      .    ,       TO     FUSES 

Fig.  4.  ^ 

being  employed  to  get  the  cable  to  the  switch 
points. 

The  diagrams  given  show  where  multiplate 
ceiling  roses  and  junction  boxes  can  be  used  with 
advantage,  and  will  assist  in  deciding  what  is 
advantageous  when  plotting  out  the  work  with  a 
view  to  economising  both  material  and  labour,  the 
ceiling  roses  serving  as  junctions  for  the  cables, 
in  addition  to  carrying  the  pendants.  Looping-in 
is  dispensed  with  to  a  considerable  extent,  result- 
ing in  a  great  saving  of  cable,  &c. 

Air.  D.  S.  Munro  in  his  book.  "The  Practice  of 
Electric  Wiring,"  mentions  that  "  Within  recent 
vears  he  has  been  in  charge  of  a  number  of  installa- 


Fig.  5. 


tions  in  which- looping  has  been  insisted  on  through- 
out. On  the  average  house,  with  eight  circuits 
feeding  the  usual  5,  3,  2,  and  single-light  positions, 
he  has  found  that  quite  50  per  cent,  (in  some  cases 
70  per  cent.)  additional  cable  is  required  for  loop- 
ing." 

This  adds  unnecessarily  to  the  cost;  in  addition, 
we  have  to  remember  that  every  unnecessary  yard 
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of  wire  fitted  is  a  disadvantage  to  the  installation, 
one  reason  being"  that  the  best  of  cables  have  an 
average  characteristic  leakage  per  yard,  and,  there- 
fore, increase  in  length  must  increase  the  total 
leakage,  other  things  remaining  equal. 

The  diagrams  and  controls  given  are  those  em- 
ployed on  a  large  suburban  house  recently  com- 
pleted. It  is  not  claimed  that  the  general  arrange- 
ment of  lighting,  &c,  is  ideal,  as,  in  common  with 
this  class  of  work,  the  client  was  guided  partly  by 
his  architect  and  partly  by  his  personal  fads;  never- 
theless, this  installation  when  completed  possessed 
many  advantages  over  the  "  cut  and  dried  "  method 
of  wiring  usually  employed.  To  use  a  group  of 
single-pole  tumbler  switches  for  controlling  a  clus- 
ter of  lamps  may  look  imposing  to  some  folks,  but 
it  is  really  clumsy  and  unsightly,  and  a  sign  of  ignor- 
ance, if  not  of  present-day  capabilities,  at  least  of 
modern  switches.* 

Regarding  the  switch  controls,  it  is  necessary  to 
mention  that  the  switches  used  were  partly  of 
Messrs.  A.  P.  Lundberg  &  Sons'  manufacture,  and 
the  remainder  were  "  Diamond  H  "  switches.  Flush 
patterns  were  specified  in  most  situations,  and  in  the 
less  important  rooms  the  surface  pattern. 

At  both  the  South-Western  Polytechnic  Institute 
and  the  East  Ham  Technical  College  the  students 
(ages  16-60)  are  given  every  facility  for  studying 
improved  switch  controls  as  part  of  the  course  of 
"  Electrical  Installation  Work,"  and  contractors 
generally  would  soon  discover  that  they  had  a  lot 
to  learn  in  this  direction  if  they  cared  to  take  the 
"trouble . 

It  is  not  intended  to  give  diagrams  of  the  whole 
installation,  as  a  good  deal  of  repetition  would 
occur;  nevertheless,  it  is  hoped  that  a  study  of  those 
•given  will  enable  the  prospective  user  of  the  C.T.S. 
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•cables  to  proceed  in  an  economical  manner.  Onlv 
the  terminals  of  the  accessories  are  shown. 

Fig.  1  is  extremely  simple,  and  is  intended  to 
convey  to  the  reader  how  easily  a  few  switch  plugs 
can  be  wired,  and  also  the  method  of  using  a  three- 
plate  ceiling  rose  to  avoid  a  loop  into  the  switch, 
which  may  save  several  yards  of  cable.  Twin  cable 
is  used  for  all  the  wiring  shown. 

Fig.  2  shows  the  controls  for  porch,  hall,  and 
landings,  the  pendants  on  the  landings  illuminating 
the  staircase.  In  the  hall  are  three  "sunk  switches 
with  an  ornamental  switch  plate,  namely,  one  single- 
pole  and  two  two-way  switches.  On  the  first  landing- 
two  sunk  switches  are  fitted,  a  two-way  and  a  two- 

*  For  a  good  guide  to  switching  see  the  booklet,  entitled 
"  Lektrik  Lighting  Connections."  published  by  Messrs.  A.  P. 
Lundberg  k  Sons. 


way  intermediate,  while  on  the  top  landing  there 
are  a  two-way  and  a  single-pole  switch.  The  hall  pen- 
dant is  controlled  both  from  the  hall  and  the  first 
landing.  The  pendant  on  the  first  floor  is  controlled 
from  three  positions:  hall,  first  landing,  and  second 
landing.  The  single-pole  switch  in  the  hall  controls 
the  porch  lamp,  and  the  single-pole  switch  on  the 
second  landing  is  for  a  bracket  on  that  landing. 
Twin  and  single  cables  are  employed  for  these  cir- 
cuits. 

The  billiard  room  circuit  is  shown  in  fig.  3. 
The  switch  is  a  "  Diamond  H  "  flush  type  three- 
point  switch.  The  table  pendants  are  wired  in  two 
sections;  the  centre  pair  are  taken  to  one  switch 
point,  and  the  remaining  four  to  another  switch 
point.  The  bracket  over  the  marking  board  is 
wired  to  the  remaining  switch  point.  We  then  have 
the  following  variety  of  controls :  marking  board 
alone,  marking  board  with  two  table  lights,  mark- 
ing board  with  six  table  lights,  "  off  ";  mostly  twin 
cable  used,  with  one  length  of  triple  and  two 
lengths  of  single. 

The  diagram  shown  in  fig.  4  is  for  a  bedroom 
having  a  pendant  over  the  bed  controlled  by  a  pear 
switch,  and  a  two-light  rise  and  fall  pendant  over 
the  dressing  table  controlled  by  a  "  Lundberg  " 
series-parallel  and  off  switch.  We  therefore  obtain 
three  degrees  of  light:  One  lamp  alone  "  full  on  " 
or  off,  two  lamps  "  full  on,"  two  lamps  in  series 
"dim"  and  off;  mostlv  twin  cable,  bedlight  with 
single  cable. 

Fig.  5  is  a  diagram  of  the  drawing-room  con- 
trolled by  "  Diamond  H  "  two-point  flush  pattern 
switches.  The  two  pairs  of  corner  lights  are  on  one 
switch,  and  the  centre  three-light  pendant  is  on  the 
other  switch.  One  switch  gives  2 — 4 — 2  and  off,  the 
other  switch  gives  1 — 3 — 2  and  off,  this  latter  being 
the  same  as  in  the  morning  room.  It  will  be  seen 
that  with  the  two  drawing-room  switches  any  num- 
ber of  lamps  may  be  switched  on  from  one  to  seven 
in  steps  of  one. 

Fig.  6  illustrates  the  wiring  for  dining-room  and 
kitchen,  and  again  demonstrates  where  a  three-plate 
ceiling  rose  saves  a  long  loop  wire  to  the  switch. 
The  runs  are  exceptionally  easy.  A  twin  cable 
feeds  the  joint  box  from  the  distribution  board. 
Another  twin  cable  is  taken  from  the  joint  box  to 
the  three-plate  rose,  looped-in  to  the  terminals,  and 
is  then  continued  to  the  switch.  For  the  dining- 
room  a  triple  cable  is  taken  from  switch  to  joint 
box,   then   away  to  three-plate  fixture  block. 

A  Few  Points  in  Conclusion. 

Always  continue  the  sheathing  well  inside  of  dis- 
tribution boards,  switch  blocks,  &c. 

For  surface  runs,  mark  out  the  lines  with  chalk 
or  pencil  so  as  to  assure  symmetry,  and  space  the 
clips  at  regular  intervals. 

Remember  that  cable  is  heavy,  and  it  is  easier 
to  work  the  runs  in  a  downward  direction. 

For  surface  work  use  uniform  cable:  for  instance, 
if  five  wires  are  needed,  do  not  run  a  triple  and  a 
twin,  or  two  twins  and  a  single,  but  five  singles. 

If  a  number  of  cables  run  side  by  side,  do  not 
use  a  number  of  clips  side  by  side  on  each  of  the 
cables,  but  span  them  with  a  suitable  saddle. 

There  is  no  braiding  to  bother  with  or  to  cause 
surface  leakage,  and  no  earthing  troubles.  There 
is  no  threading  of  conduit  or  capping  and  casing 
between  partition  walls. 

You  may  continue  your  cables  into  exposed  situa- 
tions without  fear  of  troublesome  after-effects. 

You  are  able  to  run  cables  in  positions  that  would 
be  impossible  with  other  systems  of  wiring. 

The  extra  cost  of  cable  is  more  than  compen- 
sated for  by  the  saving  in  labour  costs  and  shorter 
runs. 

The  writer  has  do  interest  in  the  above  cable 
other  than  that  of  a  satisfied  user 
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WAYLEAVE5. 


Mr.  C.  Vernier's  paper  was  read  and  discussed  at  a  meeting 
of  the  Newcastle  Local  Section  of  the  Institution  of  Elec- 
trical Engineers  on  April  16th. 

The  Chairman  (Mr.  H.  W.  Clothier)  said  the  present  was 
an  excellent  time  to  tackle  such  a  matter;  these  were  times 
when  they  should  get  their  troubles  straightened  out.  Elec- 
tricity in  the  past  had  been  too  much  dominated  by  persons 
who  did  not  understand  it.  The  war  had  afforded  a  great 
opportunity  to  show  its  worth,  and  it  had  shown  what  it 
could  do.  When  the  nation  realised  its  importance  from  a 
national  standpoint,  some  of  their  difficulties  would  begin  to 
disappear.  Municipal  representatives  did  not  appreciate  the 
public  interests  involved  in  electricity  as  they  might  do,  and 
there  was  undoubtedly  a  tendency  to  look  at  any  industrial 
concern  that  was  pushing  on  as  something  that  ought  not  to 
have  the  support  of  the  general  community.  This  difficulty, 
which  was  largely  due  to  ignorance,  could  be  removed  by 
putting  the  proper  men  in  the  right  place. 

Mr.  W.  S.  Burton  (a  local  solicitor  interested  in  electrical 
concerns)  said  that  the  opposition  of  some  landowners  to 
wayleave3  was  the  real  trouble;  a  landowner  might  say  he 
would  have  nothing  to  do  with  wayleaves,  and  he  was  quite 
within  his  rights  in  saying  so.  The  way  in  which  this  diffi- 
culty had  been  got  over  in  that  district  was  remarkable;  of 
course,  there  had  been  delay,  but  the  marvel  was  that  there 
had  been  so  few  refusals.  Mr.  Vernier  had  restricted  himself 
to  agricultural  and  open  lands;  in  dealing  with  such  lands 
as  parks  they  must  admit  that  overhead  wires  and  poles  were 
not  beautiful,  and  if  they  got  such  a  system  across  a  park, 
it  did  detract  from  the  letting  value  of  the  mansion  house. 
Instances  of  that  kind  were  few,  but  the  company  would 
have  to  pay  more  for  such  depreciation.  He  thought  the 
time  had  come  when  compulsory  powers  for  the  acquisition 
of  wayleaves  for  electrical  purposes  were  really  necessary. 
He  referred  at  length  to  the  costliness  of  arbitration,  and 
suggested  that  probably  the  best  persons  to  act  might  be  the 
local  valuers  appointed  under  the  Land  Valuation  Depart- 
ment. 

Mr.  Crisp  said  the  difficulty  in  negotiating  wayleaves  in 
that  district  was  the  question  of  delay,  and  it  seemed  iniqui- 
tous that  one  person  should  have  it  in  his  power  to  hold  up 
some  operations  for,  perhaps,  18  months.  In  regard  to 
rental,  it  was  not  usually  the  large  landowner  who  was 
difficult  to  deal  with,  but  the  small  one.  If  some  such 
measure  as  was  suggested  was  not  put  into  force,  the  working 
of  many  undertakings  would  be  seriously  affected. 

Mr.  Baldwin  was  not  quite  sure  that  compulsion  would 
remove  all  the  difficulties,  but  there  was  no  doubt  that  great 
advantages  would  accrue  from  a  measure  such  as  that  men- 
tioned by  Mr.  Vernier.  As  to  unreasonable  terms  demanded 
for  wayleaves,  he  mentioned  one  case  in  which  the  owner 
stipulated  that  the  poles  should  be  painted  red,  white,  and 
blue,  with  a  pulley  at  the  top  so  that  the  owner  might  raise 
the  national  ensign  when  he  desired.  Those  terms  were 
agreed  to,  and  carried  into  effect.  The  landowner  was  per- 
fectly satisfied ;  but  in  a  few  weeks'  time  he  was  certified 
as  a  lunatic. 

Mr.  Laws  thought  that  seeing  that  wayleaves  were  essen- 
tial they  ought  to  be  put  on  some  ground  of  logic  and  equity. 
It  was  a  matter  in  which  there  should  not  be  any  haggling. 
There  were  few  men  who  would  say  that  the  rights  of  the 
individual  should  not  give  way  to  the  interests  of  the  com- 
munity. 

Messrs.  Marshall,  Turnbull,  Elder,  and  Hunt  also  took 
part  in  the  discussion. 


MACHINE-SWITCHING     TELEPHONE     GEAR. 


By  P.  E.  McBERTY.  M.I.E.E. 


[Abstract  of  paper  read  before  the  Institution  of  Electrical 
Engineers.) 
{Concluded  frovi  page  400.) 
The  formulas  for  computing  chances  permit  the  calculation  of 
a  switching  capacity  at  the  various  trunk  links  and  switching 
machines  which  will  be  adequate  for  all  but  a  certain  peak 
of  load,  consisting  in  calls  delayed,  or  blocked,  by  a  busy-back 
signal.  The  cost  of  accommodating  the  peak  may  be  con- 
siderable. 

In  a  switching  system  in  which  the  testing  of  trunks 
at  a  given  group  is  not  prolonged  or  repeated,  an  advancing 
connection  which  encounters  all  trunks  busy  is  blocked  and 
lost.  When  registers  are  employed  for  recording  the  number 
wanted  and  governing  the  selection  and  the  testing  of  trunks, 
the  test  of  engaged  trunks  may  be  prolonged  or  repeated  until 
a  trunk  becomes  available;  the  call  is  then  merely  subjected 
to  a  delay  which  is  negligible  in  the  time  of  total  completion. 
The  table  below  shows  for  a  system  constructed  for  the  re- 
peated testing  of  busy  trunk  groups,  and  for  the  switching 
machines  of  a  single  group  employed  at  four  different  per- 
centage efficiencies,  the  percentage  of  busy  hour  calls  which 


would  wait  longer  than  13  seconds.  In  a  machine-switching 
equipment  with  such  registers,  it  was  found  by  test  that  the 
number  of  final  switches  could  be  reduced  to  the  extent  of  25 
per  cent,  before  the  delays  imposed  upon  connections  in  pro- 
gress because  of  repeated  testing  to  obtain  an  idle  line  switch 
became  perceptible  to  the  users. 

Percentage  of  Calls  Lost  or  Delnyed. 

Calls  lost  on      Calls  waiting  longer 
Efficiency  p.c.  teetp.c.  than  12  sees.  p. c. 

0.55  3.4  0.45 

0.65  S.3  1.4 

0.70  12.2  3.8 

0.80  23.4  9.0 

Since  the  switching  capacity  of  the  system  affects  the  coet 
of  the  equipment  to  a  very  considerable  degree,  it  would 
seem  highly  desirable  that  a  standard  method  of  computing 
the  switching  machines  in  an  equipment  should  be  agreed 
upon  as  a  basis  of  "  rating  "  or  comparing  systems  of  different 
types. 

Controlling  the  Switches. 
The  manner  of  controlling  the  movements  of  the  two  types 
of  switches  with  ratchet  and  power  motors  are  characteristic- 
ally different;  the  ratchet  motor  impulses  of  current  are 
produced  by  the  controlling  means  which  operate  the  motor 
magnets  of  the  switches  successively  step-by-step,  advancing 
the  moving  member  to  an  extent  corresponding  to  the  number 
of  impulses;  in  the  power-driven  switch,  the  switch  is  set  in 
motion,  and  in  its  motion  transmits  back  to  the  controlling, 
means  impulses  of  current  which  measure  the  progress  of  the 
switch  and  enable  the  controlling  means  to  stop  it  when  the 
desired  displacement  has  been  produced. 

The  control  of  the  switching  machines  may  be  exercised 
either  by  the  subscriber  himself,  furnished  with  a  number- 
transmitting  dial,  or  by  an  operator  acting  under  the  sub- 
scriber's direction  by  telephone. 

When  the  manual  switch-controlling  mechanism  is  located 
at  the  central  office  it  takes  the  form  of  keys  corresponding 
to  the  numbers  like  those  of  a  typewriter,  which  can  be  mani- 
pulated with  great  facility  and  accuracy.  To  transmit  a  five- 
digit  number  by  means  of  a  dial  sender  requires  about  six 
seconds ;  to  set  up  a  like  number  on  keys  requires  no  more 
than  one  second.  In  several  semi-automatic  switching  sys- 
tems the  keys  directly  govern  the  impulses  distributed  to  the 
switching  machines.  Since  the  operator  can  dispose  of  con- 
nections more  rapidly  than  the  switching  machines  can  per- 
form the  numerical  and  junction  selections,  two  or  more  set* 
of  keys  are  furnished  for  each  operator  which  she  may  ose 
in  succession.  In  the  system  of  the  offices  G,  I,  J,  and  K. 
and  others  later  referred  to,  a  single  set  of  keys  placed  before 
the  operator  is  associated  with  several  sets  of  numerical  regis- 
ters, any  of  which  may  be  set  to  position  corresponding  with 
the  numbers  of  the  keys  depressed ;  and  the  registers  free 
themselves  when  set  from  the  keys  and  remain  associated 
with  the  machines  until  they  have  guided  the  latter  to  the 
indicated  connections. 

These  registers  are  of  the  same  general  nature  and  govern 
the  switching  machines  in  the  same  way  whether  they  are 
set  to  position  by  means  of  the  keys  of  the  operator,  or  b\ 
means  of  the  number-transmitting  dial  at  the  subscriber's 
station. 

Operating  the  registers  or  switching  machines  directly  from 
the_  subscriber's  station  very  little  affects  the  nature  of  the 
central  office  switching  mechanism ;  the  control  of  the 
machines  by  operators,  however,  considerably  modifies  both 
the  machine-switching  equipment  and  the  work  of  operators 
in  comparison  with  manual  switching. 

Call  Distribution  to  Semi-automatic  Operators. 

The  use  of  seeking  machines,  whether  pre-selectors  oi 
finders,  for  concentrating  the  incoming  calls  upon  the  group- 
choosing  switches,  in  semi-automatic  operating,  permits  at  the 
same  time  a  concentration  of  the  work  of  answering,  estab- 
lishing, and  supervising  connections  upon  a  minimum  number 
of  operators,  and  the  equable  distribution  of  the  work  amongst 
them.  In  machine  switching,  the  same  mechanism  collects 
the  calls  from  a  large  number  of  lines,  concentrates  them 
upon  a  limited  number  of  trunk  circuits,  and  brings  them 
before  a  limited  number  of  operators  in  charge  of  those  trunk 
circuits.  The  trunks  ending  in  seeking  switches  are  occupied 
for  the  full  holding  time  of  a  connection,  and  hence  must  be 
available  in  a  relatively  large  proportion  to  the  calling  lines. 

It  is  profitable  to  concentrate  the  incoming  calls  upon  an 
operator  up  to  her  full  capacity,  which  may  be  about  five  or 
six  hundred  connections  per  hour.  A  condition  limiting  the 
load  is  the  delay  imposed  upon  the  individual  subscriber's 
call  before  it  receives  attention,  which  can  be  kept  down  only 
by  reducing  the  load  on  the  operator  and  so  increasing  the 
wage  cost  per  connection,  or  by  distributing  calls  to  a  larger 
number  of  operators  and  thereby  increasing  the  quantity  of 
distributing  machinery.  The  aim  of  good  manual  practice 
is  to  answer  the  calling  subscriber  in  an  average  time  of  3| 
seconds,  with  no  more  than  5  per  cent,  of  the  calls  delayed 
more  than  10  seconds. 

The  operator's  delay  in  answering  a  call  on  a  manual  switch- 
board is  composed  of  two  factors,  of  which  the  first  is  a 
nearly  fixed  minimum  time  of  rather  more  than  two  seconds 
for  observing  the  call   signals,   plugging  into  the  calling  line. 
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and  connecting  her  telephone;  while  the  other  is  the  wait 
imposed  while  the  operator  serves  other  calls,  which  increases 
with  increasing  load. 

A  high  grade  of  service  can  be  attained  consistently  with 
a  high  load  upon  each  operator,  by  providing  for  connecting 
any  call  originating  amongst  two  or  three  thousand  lines  with 
any  of  six  or  more  operators.  To  perform  such  a  distribution 
requires  seeking  switches  of  large  switching  capacity. 

The  results  of  the  foregoing  studies  and  conclusions  have 
been  embodied  in  a  number  of  machine-switching  plants,  of 
which  one — a  semi-automatic  equipment  for  an  exchange  area 
in  France  —  is  described  in  some  detail  in  the  paper. 

The  office  in  question  is  the  centre  of  an  important  toll 
traffic  which  is  provided  for  in  the  usual  manual  toll  and 
recording  positions.  The  switching  of  calls  from  lines  demand- 
ing toll  connections  and  of  calls  for  lines  of  the  automatic 
equipment  is  performed  by  machine  switches. 

The  exchange  equipment  is  in  the  single  large  office  of  the 
area;  conversion  of  the  area,  to  automatic  working  takes  place 
completely  with  the  cutting  over  of  the  office.  When  the 
machine-switching  equipment  is  in  one  office  of  a  multi-office 
area,  special  provision  is  required  for  passing  calls  from  the 
manual  to  the  automatic  equipment,  and  from  the  automatic 
to  manual  equipments,  without  impairing  the  telephonic  ser- 
vice, or  reducing  the  efficiency  of  operation  of  the  automatic 
equipment. 

For  receiving  traffic  from  a  manual  office,  to  lines  in  a 
machine-switching  equipment,  semi-automatic  positions  are 
furnished  in  which  the  junctions  terminate  from  the  manual 
office.  The  operator,  upon  receiving  an  order  for  a  wanted 
party  in  the  automatic  office,  selects  an  idle  junction  in  her 
]H)sition,  designates  it  by  number  to  the.  ordering  operator 
(who  plugs  into  it  at  the  outgoing  end)  and  depresses  the  keys 
of  the  number  called  for.  The  registers  take,  the  positions 
corresponding  with  the  number  ordered,  release  the  nume- 
rical keys,  and  perform  the  mechanical  selection  of  the  wanted 
line.  Supervision  remains  in  the  manual  board  as  usual.  Dis- 
connection takes  -place,  automatically  when  the  plug  is  with- 
drawn at  the  outgoing  terminal  of  the  junction  in  the  manual 
board . 

The  service  at  the  incoming  semi-automatic  terminal  of  the 
junction  is  surprisingly  accurate  and  prompt;  the  calls  are 
disposed  of  with  such  swiftness  as  to  reduce  the  drag  of  the. 
"  B  "  operator  upon  the  "  A  "  operator  while  permitting  the 
carrying  of  a  substantially  increased  load  by  the  "  B  " 
operator. 

Passing  traffic  from  a  machine-switching  office  (whether 
semi-automatic  or  full-automatic)  to  a  manual  office  is  per- 
formed with  the  aid  of  a  number-indicating  device  before  the 
incoming  junction  operator  in  the  manual  office,  which  re- 
produces before  the  operator  visually  the  number  stored  in 
the  registers  by  the  semi-automatic  operator  or  by  the  sub- 
scriber. 

Telephone  Service  in  Machine-switching  Systems. 

The  benefits  derivable  from  the  substitution  of  machines 
for  operators  and  manual-switching  apparatus  are  of  three. 
principal  sorts  :  improvements  in  service,  economies,  and  free- 
dom  in   development. 

The  user  of  the  telephone  is  interested  in  the  accuracy  and 
promptness  with  which  switching  is  performed,  and  in  the 
constant  availability  of  his  individual  equipment,  and  he 
obtains,  from  machine  switching,  gains  in  these  particulars 
winch  are  definite,  and  substantial.  In  manual  switchboards, 
the  errors  in  switching  may  range  from  a  minimum  of  about 
•l.~>  per  cent,  to  above  5  per  cent.,  dependent  on  "whether 
junction-working  is  involved.  In  machine-switching  systems 
thej  may  be  brought  readily  to  a  daily  average  of  1  per  cent., 
and  in  certain  equipments  have  ranged  about  0.25  per  cent, 
and  as  low  as  0.1  per  cent.  In  serni-automatic  operating,  the 
operator  easily  attains  the  same  skill  in  manipulating  keys  as 
in  typing,  and  her  errors  become  negligible.  A  mechanical 
equipment  in  good  order  will  perform  thousands  of  selections 
without  error.  Both  sources  of  error  are  independent  of 
junction  working. 

The  promptness  of  switching  in  tin'  full  automatic  system 
leaves  little  to  be  desired  by  the  user.  The  ringing  of  the 
bell  at  the  wanted  station  begins  practically  as  soon  as  the 
calling  party  completes  dialling  the  number.  In  systems 
with  operators,  the  delay  which  ordinarily  impresses  the  sub- 
scriber is  that  in  reaching  the  operator  to  give  his  number, 
and  the  quality  of  service  is  judged  by  the  percentage  of 
occasional  long  delays,  as  well  as  by  the  average  time  of 
response.  The  standard  for  service  in  manual  exchanges 
generally  accepted  has  already  been  referred  to— the  average 
response  for  the  number  is  3.5  seconds  after  the  subscriber 
takes  the  telephone,  with  no  more  than  .">  per  cent,  delays 
exceeding   10  seconds. 

The  table  shows  the  times  for  answers  measured  from  taking 
the  telephone  (or  calling)  to  the  answering  operator's 
response  :  — 

Answering  Time.  Average.  Seconds. 

Manual  central  battery,  standard  3.5 

Manual  central  battery,  heavy  load,   "M"     4.5 

Semi-automatic  system,  "I"        2.1 

Semi-automatic  system,  "J"         2.2 

Another  measure  is  the  time  from  initiating  the  call  to  tin- 
beginning  of  ringing  the  bell  at  the  wanted  station.     Within 


this  period  there  is  no  delay  which  is  not  directly  dependent 
upon  the  operator  and  the  apparatus  except  the  drag  of  the 
subscriber  in  giving  his  ordei .   which  ordinarily  is  not  a  large 

factor. 

Timt   from  Initiating  Coll  h,  Ringing  !:■!!  o]  called  Station. 

sees,  (aver.) 

Manual  C.B.  exchange,  "  .\I."  best  performance     ...  I'1  :> 

.Manual  O.B.  exchange,   "  M."   heavy  load      12 

Manual  C.B..  100  per  cent,   junction  calls        ...  18.5 

Semi-automatic,  "I"  10.3 

Semi-automatic,   "J  "  10.-") 

hull  automatic,   "  H  "  8.5 

Data  for  direct  comparison  of  tin-  time  of  connecting  for 
the  same  subscribers'  lines  by  manual  and  by  machine, 
switches  are.  at  hand  for  only  one  office.  "  I,"  located  m 
France.  The  replaced  equipment  was  a  magneto  board;  the, 
replacing  equipment  a  Western  Electric  semi-automatic 
machine  system.  The  measured  times  run  from  the  moment 
of  the  operator's  answer — the  insertion  of  the  plug  in  the  one 
case,  the  passing  of  the  call  to  the  telephone  in  the  other — 
to  the  beginning  of  ringing.  In  the  machine  equipment,  the 
average  time  is  about  half  that  formerly  experienced,  and  95 
per  cent,  of  the  connections  are  made  in  one-fourth  the  former 
time,  the  maximum  time  being  only  one-fifth  of  the  former 
maximum. 

The  shorter  time  noted  in  the  above  table  for  the  full  auto- 
matic system  is  due  to  the  omission  of  the  time  waiting  for 
the  operator.  Otherwise  the  time  for  getting  connection  in 
a  self-contained  office  is  not  largely  different  in  manual  and 
in  machine-switching  systems.  In  multi-office  areas,  how- 
ever, with  a  considerable  percentage  of  junction  calls,  working 
through  second  operators  adds  largely  to  the  time  occupied  in 
manual  switching,  but  adds  nothing  to  that  in  machino 
switching. 

The  "  cut-offs  "  in  manual  boards  are  well  known  to  be  due 
to  the  accidental  withdrawing  of  plugs;  no  corresponding 
interference  takes  place  in  the  mechanical  equipments.  Con- 
nections to  wrong  lines  are  common  in  large  multiples  by 
reason  of  indistinct  or  effaced  numbering,  or  of  error  in 
choosing  the  jack  at  arm's  reach.  Double  connections  result 
from  simultaneous  plugging  in  or  from  defect  in  or  failure 
to  recognise  the  busy  test.  Neither  of  these  faults  has  deve- 
loped in  any  of  the  exchanges  of  types  "  I  "  and  "  J  " — some 
tens  of  thousands  of  tests  have  failed  to  produce  double  con- 
nections. Connections  made  by  the  "  B  "  operator  to  the 
wrong  lines  are  in  part  due  to  errors  in  passing  the  number. 
Errors  and  faults  corresponding  to  those  of  the  "  B  "  operator 
are  not  found  in  machine-switching  equipments. 

A  third  improvement  in  service  of  marked  value,  hut 
obscure  origin,  is  that  before  referred  to  as  an  increase  in 
the  availability  of  the  subscribers'  lines.  The.  duration  of  a 
connection  is  noticeably  less  in  machine-switching  systems. 

The  more  obvious  economies  offered  by  machine  switching 
are  in  operating  and  supervising  forces  and  in  plant.  The 
possible  net  savings  in  operating  are  still  subjects  of  contro- 
versy, which,  however,  is  in  a  fair  way  to  settlement  by 
reason  of  the  increasing  volume  of  reliable  data  ;  while  the 
savings  in  plant  which  might  be  made  are  still  somewhat 
speculative,  no  complete  development  plan  having  been  car- 
ried out  wholly  on  the  most  promising  arrangements  per- 
mitted by  the  use.  of  machine  switches  and  distant  control. 

The  range  of  variation  in  wages,  loads,  and  relief  forces 
for  operators,  and  in  first  costs,  maintenance  costs,  and  depre- 
ciation of  machines,  is  such  that  a  judicious  choice  of  factors 
permits  a  demonstration  of  either  gain  or  loss  in  replacing 
manual  by  mechanical  switching.  As  the  range  is  narrowed 
by  reasonable  assumption  and  practical  experience,  however, 
the  case  seems  to  be  made  out  with  increasing  margin  for 
the  machine  switch. 

The  handling  time  of  the  operator  per  connection  is  a  very 
significant,  though  not  an  entirely  satisfactory,  measure  of 
probable  operator's  loads  and  costs  of  operating,  for  the  reason 

that  it  is  definitely   measurable  and  comparable  in  different 

systems. 

\u  operator  at  a  manual  central-battery  board  with  no 
trunking  can  give  fairly  prompt  service  without  undue  fatigue 
Under  a  load  of  230  calls  per  busy  hour,  and  can  carry  a  load 
of  IIKI  calls  with  exceptional  fatigue  and  a  notable  impair- 
ment of  service.     Such  an  operator  can  give  more  prompt  ser 

vice  with  ease  through  a  mechanical  switching  system  under 
a  load  of  450  or  more  busj  hour  calls  of  like  average  character, 

and  can  carry  600  or  even  7IKI  calls  in  exceptional  cases  with- 
out noticeable  impairment  of  service  or  troublesome  fatigue. 
Junction  calls  reduce   the  load  material!)    in    manual   systems. 

but  not  at  all  in  mechanical  switching. 

Maintenance  of  Machine  Switches. 

As  in  the  earlier  history  of  tin-  conversion  of  central  office 

equipment  from  the  magneto  to  the  central-battery  system, 
so  in  the  conversion  of  central  battery  to  machine-switching 
systems,  the  difficulties  and  expenditures  actually  experienced 
turn  out  to  be  less  important  than  anticipated,  and  show  a 
substantial  diminution  as  the  result  of  progressive  improve- 
ment in  manufacture  and  in  practice.  The  early  automatic 
exchanges  required  the  attention  of  men  in  such  numbers 
and  of  such  skill  to  keep  the  equipments  in  good  working 
order  that  their  wages  largely  or  quite  counterbalanced  the 
savings  in   operators.     Experience  with   modern  equipments 
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demonstrates  that  the  maintenance  force  need  be  hardly  more 
numerous  or  more  .skilful  than  that  required  for  manual 
equipments  of  equal  size;  while  the  faults  requiring  mainten- 
ance are  of  such  a  nature  as  to  warrant  the  expectation  of 
still  further  reductions'  in  staff.  ... 

The  expenditure  in  wages  constitutes  the  main  item  of 
maintenance  expenditure ;  those  for  materials  and  replacing 
parts  are  practically  negligible. 

In  offices  of  relatively  small  size  the  amount  and  cost  <>l 
labour  is  largely  affected  by  the  need  or  preference  fur  con 
tinuous  attendance. 

A  special  study  was  made  at  office  "  G  "  to  determine  the 
effect  of  reducing  the  hours  of  attendance.  For  a  period  of 
11  days,  during  which  83,000  connections  were  recorded,  all 
maintenance  of  the  equipment  was  withheld,  with  the  single 
exception  of  removing  a  fuse  from  one  switch  to  put  it  out 
of  operation.  The  equipment  gave  satisfactory  service 
throughout  the  period.  For  an  equal  number  of  connections 
just  prior  to  the  test  the  percentage  of  errors  (failures  to  obtain 
proper  connections)  was  0.27  per  cent.;  at  the  end  of  the  test 
the  percentage  of  error  had  risen  to  0.57  per  cent.  In  a  later 
test  the  maintenance  and  repair  of  the  equipment  was  sus- 
pended for  a  period  of  six  weeks;  attention  was  confined  to 
recording  the  errors  and  removing  the  fuses  from  switches 
marked  as  frequently  producing  errors.  During  this  test  the 
percentage  of  error  did  not  change  substantially,  but  at  the 
end  of  the  period  12  per  cent,  of  the  seleetors  had  Been  tem- 
porarily withdrawn  from  operation  for  cleaning  or  repair. 
The  switching  service  was  satisfactory  throughout. 

These  instances  indicate  that  with  apparatus  of  good  con- 
struction the  quantity  of  labour  can  be  largely  reduced  by 
withdrawing  attendance  during  slack  hours,  nights,  and 
Sundays. 

A  minimum  attendance  probably  can  be  reached  by  em- 
ploving  one  man  in  a  single  shift  of  eight  hours  during  the 
busv  portion  of  the  day.  For  a  1,000-line  exchange  this  would 
result  in  2.5  man-hours  per  line  per  year.  Studies  made  in 
exchanges  "  G  "  to  "  K  "  indicate  that  the  time  of  the  attend- 
ant would  be  occupied  to  only  a  very  small  extent  in  inspect- 
ing, testing,  and  repairing  the  switching  machines.  For  ex- 
ample, in  exchange  "G"  the  average  time  for  discovering 
and  correcting  a  fault  or  defect  was  three  minutes;  and  all 
such  work  occupied  about  one  hour  per  day.  A  study  in  ex- 
change "J"  shows  for  a  month  a  total  of  0.5  hours  in  dis- 
covering and  eliminating  faults  (averaging  12  minutes  for 
each  easel,  19.5  hours  for  routine  testing,  45  hours  for  inspec- 
tion, and  57  hours  for  cleaning.  The  extent  to  which  the 
spare  time  of  the  attendant  can  be  utilised  for  maintaining 
the  power  plant,  distributing  frames,  and  manual  equipments 
has  not  been  determined. 

The  difficulty  of  obtaining  men  of  sufficient  skill  and  train- 
ing for  maintaining  an  automatic  equipment  often  has  been 
unduly  emphasised.  No  doubt  upon  first  examination  a 
machine-switching  system  produces  the  impression  of  being 
complex  beyond  the  grasp  of  many  minds;  these  complexi- 
ties, however,  are  readily  resolved  by  a  moderate,  amount  of 
steady  and  continuous  thinking  into  quite  simple  mechanical 
operations  which  make  an  unusual  demand  on  the  mind  onlv 
in  respect  of  the  number  of  associated  parts  and  of  operations 
in.  sequence. 

A  machine-switching  equipment  of  either  of  the  available 
types,  of  modern  construction,  and  of  moderate  or  large  size, 
can  be  kept  in  good  operating  condition  with  an  expenditure 
.of  labour  not  exceeding  5  or  6  man-hours  per  line  per  year, 
and  the  expectation  may  be  entertained  of  reducing  the  labour 
in  fairlv  large  equipments  to  one-half  that  amount  or  less. 
Such  a  high  quality  of  mechanical  performance  has  already 
been  reached  that  the  number  of  man-hours  per  line  per 
year  is  determined  by  the  necessity  or  desire  to  have  men 
present  in  the  exchange  durina  a  part  or  all  of  the  day. 
rather  than  upon  the  amount  of  skilled  repair  or  interference 
in  the  equipment. 

Depreciation  of  Machine-switching  Apparatus. 

The  actual  depreciation— wear,  breakage,  and  deterioration 
— in  a  machine-switching  equipment  is  not  heavy,  and  eventu- 
ally may  be  found  to  be  less  even  for  the  present  types  than 
the  rate  of  depreciation  commonly  assumed  for  manual  equip- 
ments. In  the  case  of  machine-switching  equipments  of  the 
twip  described,  rather  more  than  one-half  of  the  value  of  the 
plant  (as  an  average  of  60  offices!  consists  of  the  apparatus 
familiar  in  manual  equipments — distributing  frames,  meters, 
cabling,  relays,  and  power  plant ;  the  remainder  consists  of 
matic  switching  machinery,  and  power  apparatus  for  it. 
The  customary  rate  of  depreciation  would  naturally  be  applied 
for  the  sorts  of  apparatus  well  known  in  manual  practice. 
As  to  the  switching  machinery,  sufficient  experience  has 
accrued  to  warrant  the  expectation  of  a  rate  of  actual 
deterioration  in  no  case  greater,  but  possibly  less.  Office  "G" 
of  the  motor-driven  type  described,  after  operating  six  years, 
was  examined  in  detail  with  great  care.  The  motors  and 
clutches  showed  wear  so  slight  as  to  warrant  the  expectation 
of  useful  life  several  times  the  period  of  service.  The  bronze 
terminals  and  brushes  show-ed  little  more  than  glazed  mark- 
ings upon  their  surfaces,  and  were  deemed  suitable  for  50 
years'  life.  The  sequence  switches  showed  very  slight  wear. 
A  few  pivots  exhibited  wear,  while  about  100  of  the  small 
interrupter  levers  had   required   replacement.     On  the  whole 


it  would  appear  that  the  replacement  or  improvement  of  the 
interrupter  levers  would  put  the  equipment  in  condition  for 
certainly  six,  and  perhaps  12,  years  of  further  service. 

The  expenditure  for  replacing  parts  in  four  machine-switch- 
ing equipments  during  nine  months  fell  within  £o. 

Although  exact  comparative  data  are  not  available,  it  would 
appear  that  the  repairs  in  machine-switching  systems  will  be 
fewer  and  less  expensive  than  the  repairs  to  cords  alone  in 
manual  equipments.  In  view  of  these  facts  it  is  the  opinion 
of  the  author  that  an  actual  rate  ot  deterioration  for  a 
machine-switching  equipment  may  be  assumed  conservative! y 
to  be  equal  to  that  of  a  manual  central-battery  equipment. 

An  element  which  is  important  in  estimating  depreciation 
as  a  factor  in  studies  of  annual  charge  is  the  probability  of 
displacement  by  improved  apparatus.  This  is  always  a  diffi- 
cult factor  to  evaluate,  but  in  the  present  circumstances  a 
partisan  of  machine  switching  might  find  warrant  for  assign- 
ing to  it  a  larger  value  for  manual  than  for  automatic 
switches. 

Discussion. 

In  the  discussion  in  Lond<-a,  Mr.  Frank  Gili.  said  this  was 
an  engineering,  and  not  merely  a  mechanician's,  paper.  The 
author  appeared  to  regard  lost  and  delayed  calls  as  the  same, 
but  one  could  tolerate  a  much  greater  error  if  the  call  was 
merelv  delayed  than  if  it  were  lost.  The  paper  showed  the 
great  variation  in  the  number  of  switches  required  according 
to  the  system  of  computation  adopted ;  it  was  important  not 
to  put  in  too  many  switches.  The  number  of  calls  delayed 
was  not  nearly  so  important  as  the  number  of  seconds  delay. 
The  author  really  gave  no  help  in  the  matter  of  first  cost, 
and  they  could  not  move  until  they  knew  what  it  was.  Had 
any  of  the  cases  referred  to  been  put  in  on  the  basis  of 
economic  selection,  or  merely  as  being  the  proper  thing  to 
do?  If  the  manual  cost  were  taken  at  100,  then  the  auto 
marie  first  cost  would,  he  suggested,  he  something  like  Ho 
to  145.  .       .    . 

Mr.  Laidlaw  drew  attention  to  the  increasing  annual  cost 
of  operators'  wages  in  manual  installations.  There  were  over 
3,000  exchanges  in  the  Tnited  Kingdom;  about  half  the  sub- 
is  were  on  exchanges  of  less  than  1,000  lines,  and  for 
such,  the  step-by-step  mechanism  was  probably  better  than 
the  motor-driven,  and  the  100-line  switch  was  -probably  the 
most  suitable  for  the'  small  exchange.  It  had  been  shown 
that  the  manual  operator's  efficiency  rapidly  fell  off  if  more 
than  one  station  was  taken.  The  figures  for  manual  opera- 
tion given  by  the  author  showed  a  high  order  of  service,  and 
did  not  favour  automatic  working. 

Col.  C.  B.  Clay,  alter  mentioning  that  it  had  been  desire 
that  someone  should  speak  0n  behalf  of  the  relay  system, 
said  he  could  not  help  wondering  whether  a  system  requir- 
50  much  mechanical  and  electrical  mechanism  could  in 
the  end  compete  with  a  pure  relay  system.  The  latter  would 
work  with  greater  variation  in  voltage,  and  with  greater  varia- 
tion in  speed  of  the  calling  device.  It  appeared  that  the 
maintenance  cost  of  the  relay  system  was  very  small,  and 
he  hoped  to  get  valuable  data  on  this  point  from  the  1,000-lme 
exchange  at  Stockholm.  Experience  showed  no  case  of  dirty 
contacts -so  far.  Relav  apparatus  would,  he  thought,  be  more 
easilv  dealt  with  by  telephone  men  than  mechanical  plant, 
and  as  a  manufacturing  problem,   "nothing  but  relays"  was 

'  Mr     \    J.  Stcbbs  said  the  Post  Office  had  five   sysf 
automatic  switches  under  trial,   with  a   view  to  securing   the 
combination  of  trunk  working  with  local  service.    He  thought 
standardisation   was  a    matter   for   the   future,  but    the   Post 
i  Hfiee  had  introduced  a  similar  dial  system  in  all  cases. 

Mr  Dane  Sinclair  congratulated  the  author  on  the  clever- 
ness with  which  he  had  got  over  many  difficulties.  As  far 
back  as  1883  he  (the  speaker)  had  patented  an  automatic 
telephone,  but  it  gave  place  to  the  manual  system,  though 
he  never  lost  faith  in  it.  He  regretted  that  the  author  had 
chosen  new  names  for  many  parts. 

Mr  \itke\  said  he  presumed  the  author  was  as  much  in 
favour  of  the  "full"  as  the  "semi"  automatic  system  re- 
ferred to  iu  his  paper.  The  automatic  system  was  now  in 
use  in  every  progressive  country  in  the  world;  there  were 
really  onlv  two  systems,  the  Strowger  and  Mr.  McBerty's. 
both"  of  which  were  excellent,  but  not  final.  There  was  also 
the  relay  system,  which  scored  in. some  respects:  it  was 
instantaneous  in  action,  whereas  machine  switching  required 
a  time  interval  between  contacts;  it  also  involved  only  frac- 
tional movement,  and  practically  avoided  wear  and  tear.  As 
regarded  maintenance,  it  was  interesting  to  see  how  the 
author  confirmed  the  figures  he  (the  speaker)  had  given  in 
a  paper  in  1911  on  the  Strowger  system;  these  figures  were 
much  doubted  at  the  time,  but  apparently  maintenance  was 
a  very  small  matter  indeed. 

Mr'  AuSOH  discussed  the  author's  traffic  curves.  Manual 
working  was  a  different  problem  to  automatic  working;  in 
the  latter  it  was  a  question  of  minutes,  while  m  the  former 
it  was  "  calls,"  on  which  the  tariff  system  was  built  up.  lhe 
Post  Office  obtained  their  own  empirical  curve,  and  only 
eonnected  75  per  cent,  of  the  estimated  number  of  subscribers. 
To  design  an  automatic  installation  on  manual  statistics, 
without  due  allowance,  w^uuld  lead  to  errors. 

Mr  Petithory  said  the  first  automatic  telephone  patent 
was  taken  out  in  1879.  and  the  basic  patent  was  the  Strowgei, 
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which  was  the  first  system  to  prove  successful.  He  con- 
sidered that  a  storing  device  was  very  useful  lor  semi-auto- 
matic working. 

Mr.  Ward  thought  the  tendency  was  in  favour  of  replac- 
ing mechanical  devices  by  electrical  ones,  and  that  the 
relay  system  would  supersede  other  methods.  The  power  re- 
.piiied  by  a  relay  was  so  small  that  destructive  arcing  was 
absent;  machine  switching  also  required  mechanical  as  well 
as  electrical  knowledge,  while  relay  working  was  a  natural 
development  of  present  methods. 

Mr?  Grinstead  agreed  with  the  author's  deductions  from 
data,  &c,  and  as  to  their  value  in  the  design  of  automatic 
exchati- 

Mr.  John  Lee  asked  where  the  exchange  was  in  which  the 
operators  worked  at  600  calls  an  hour,  as  machine  work  could 
not  much  better  this. 

Mr.  H.  H.  Harrison  said  he  could  show  the  author  a 
switch  which  would  make  hundreds  of  contacts  per  second, 
and  yet  stop  with  certainty  when  it-  came  to  an  idle  trunk  or 
line. 

The  Author  decided,  owing  to  the  late  hour,  to  communi- 
cate his  reply  to  the  Journal, 


THE     TELEGRAPHIC      COMMUNICATIONS     OF 
THE     EMPIRE. 


In  the  Final  Report  of  the  Royal  Commission  on  the  Natural 
Resources,  Trade,  and  Legislation  of  the  Dominions,  an  im- 
portant section  is  devoted  to  the  subject  of  telegraphic  com- 
munication between  the  various  portions  of  the  British 
Empire.  As  stated  in  the  Second  Interim  Report,  the  Com- 
mission is  convinced  that  the  feeling  of  devotion  to  the 
Empire  and  of  loyalty  to  the  Mother  Country  will  be 
strengthened  in  proportion  as  increased  facilities  are  offered 
for  keeping  in  close  personal  touch  with  friends  and  rela- 
tives overseas.  While  this  is  especially  true  of  the  Austra- 
lasian Dominions,  which  are  the  most  distant  from  the 
capital  of  the  Empire,  it  applies  also  to  Canada,  Newfound- 
land, and  South  Africa. 

At  present  cable  communication,  apart  from  its  commercial 
use,  is  practically  a  luxury;  the  full  charges  for  messages  are 
as  follows:  Australia,  3s.  per  word;  New  Zealand,  2s.  Sd. ; 
South  Africa,  2s.  6d. ;  Canada  Is.  O^d.  to  Is.  6|d. ;  Newfound- 
land, Is.  QJd.  per  word,  with  reductions  for  deferred,  week- 
end. Government,  and  Press  messages.  The  full  charge  for 
wireless  service  to  Canada  and  Newfoundland  is  8d.  per 
word.  The  popularisation  of  the  cable  service  can-  only 
come  with  a  simplification  of  the  charges  and  their  radical 
reduction,  and  the  Commission  would  like  to  see  some  bold 
reform  in  the  direction  of  lower  rates  analogous  to  the  adop- 
tion of  penny  postage.  A  charge  of  Gd.  per  word  for  mes- 
sages in  plain  language  to  and  from  the  remotest  parts  of  the 
Empire  is  mentioned  as  a  possibility,  which  would  attract 
an  immense  amount  of  traffic,  but  any  drastic  reduction  of 
rates  by  private  cable  companies  is  regarded  as  out  of  the 
question,  though  credit  is  given  them  for  their  efforts  to 
foster  communication  within  the  Empire  during  the  war, 
resulting  in  utilisation  of  the.  cables  to  a  far  greater  propor- 
tion of  their  full  capacity  than  ever  before.  The  necessity 
for  the  cable  companies  periodically  to  renew  their  landing 
licences  does  not  afford  effective  control  or  lead  to  the  cheap- 
ening ot  the  services,  the  power  possessed  by  Government  in 
this  respect  being  used  mainly  to  prevent  unrea.sonable  rates: 
in  point  ol  fact,  landing  licences  which  expired  in  1911  and 
1915  have  not  yet  been  renewed,  owing  to  the  refusal  of  the 
companies  to  accept  a  clause  providing  for  the  control  of 
rates.  However,  the  Commission  regards  it  as  urgently 
necessary  to  require  all  companies  to  supply  periodical  re- 
turns of  their  traffic,  and  of  the  distribution  of  the  traffic 
throughout  the  21  boms,  on  which  points  no  recent  informa- 
tion is  available,  though  such  particulars  are  essential  to 
enable  the  Governments  ol  the  Empire  to  deal  with  the  sub- 
ject  w  ith  adequate  know  ledge 

The   most    direct    method    ol    securing    reductions  of    rates    is 

tint  ol'  providing  State-controlled   telegraphic  communication 

between    the    I  nited    Kingdom    ami    Australasia    by    way    of 

Canada.    In  the  three  !> inions  concerned  there  is  a  strong 

feeling  in  favour  of  the  project,  and  then'  is  already  a  through 
service  under  State  control  from  Montreal  to  Vancoflver 
Island,  over  a  leased  telegraph  wire,  and  thence  to  Australia 
and  New  Zealand  by  the  Pacific  ('able.    To  complete  British 

control,  a  cable  across  the  Atlantic  and  a  land  line  from  Nova 
Scotia  to  Montreal  are  needed,  There  are  17  Atlantic  cables, 
stati'd  in  1011  to  have  an  average  capacity  of  five  to  live  and 

a.  half  million  words  per  annum,  and  an  actual  traffic  of 
two  and  a  half  millions:  owing  to  technical  improvements, 
the  average  capacity  of  each  cable,  working  duplex,  is  now 
estimated  at  10  million  words  per  annum  at  least,  while  the 
utilisation  factor  is  believed  to  be  not  more  than  40  per  cent. 
of  the  maximum  capacity.  With  an  unused  capacity  on  exist- 
ing lines  of  six  million  words  per  cable  per  annum,  or  a  total 
of  102  millions,  there  is  no  need  to  increase  the  number  of 
cables.     The   Bommission    holds,    therefore,    that  one    of  the 


existing  Atlantic  cables  should  be  leaded,  or  otherwise  secured 
for  Imperial  purposes,  and  that  a  land  line  to  Montreal  from 
the  landing  point  of  the  cable  in  Canada  should  be  erected 
or  brought  under  State  control,  the  whole  being  placed  under 
the  administration  of  the  Pacific  Cable  Board. 

in  1915-16  the  Pacific  Cable  earned  a  load  of  paying  traffic 
amounting  to  eight  million  words;  the  receipts  were  nearly 
£300,000,  and  the  cable  paid  its  way,  the  average. rate  for 
paying  traffic  of  all  classes  being  81d;.  per  .word.  Allowing 
an  average  of  9d.  a  word  from  Montreal  to  Australia  and  New 
Zealand,  and  calculating  on  the  basis  of  the  pre-war  traffic 
distribution,  with  the  reduced  rates  for  deferred  messages, 
Ac,  the  Commission  estimates  that  the  full  ordinary  charge 
should  be  Is.  4d.  a  word,  to  which  must  be  added  10s.  for  trans- 
mission between  the  United  Kingdom  and  Montreal,  making 
an  ordinary  full  rate  of  2s.  2d.  per  word  between  this  country 
and  Australasia;  the  deferred  rate  would  be  Is.  Id.  and  the 
week-end  rate  6Jd.  per  word. 

This  calculation  is  based  on  the  assumption  that  the  traffic 
will  be  divided  as  follows : — Ordinary  38  per  cent.,  deferred 
19  per  cent.,  Government  6  per  cent.,  Press  13  per  cent., 
deferred  Press  12  per  cent.,  week-end  12  per  cent.  It  has 
also  been  assumed  that  the  ordinary  Press  rates  will  be  one- 
sixth  instead  of  5/24  of  the  full  rate. 

These  rates  could  be  further  reduced  if  the  charge  of  lOd. 
paid  to  the  Atlantic  cable  companies,  which  appears  unduly 
high;  could  be  brought  lower.  Assuming  that  an  income  of 
£100,000  per  annum  at  the  outside  would  cover  the  costs  to 
Montreal,  five  million  words  at  a  full  rate  of  8d.  per  word. 
or  4.8d.  per  word  on  the  average,  would  suffice.  The  full  rate 
between  the  United  Kingdom  and  Australia  and  New  Zealand 
could  then  be  reduced  to  2s.,  the  deferred  rate  to  Is.,  and  the 
week-end  rate  to  6d.  It  has  been  taken  for  granted  that 
the  present  terminal  charge  of  5d.  per  word  on  full-rate 
messages  made  by  the  Commonwealth  Government  would 
be  largely  reduced,  and  that  the  proposed  reduction  of  rates 
would  attract  sufficient  traffic  to  maintain  a  full  load  on  the 
Pacific  cable.  The  reductions  are  put  forward  as  the  mini- 
mum required  in  the  interests  of  the  Empire. 

The  acquisition  of  an  Atlantic  cable  would  also  enable 
Canadian  business  to  be  handled,  as  the  Pacific  cable  traffic 
would  not  adequately  load  the  Atlantic  cable  and  land  line. 
A  difficulty  is  met  with  here,  as  unrouted  messages  to  North 
America  have  to  be  handed  to  the  Western  Union  Co.  as 
representing  the  Anglo-American  Telegraph  Co.  But  this  ar- 
rangement ceases  in  1920,  and  traffic  could  be  attracted  to 
the  State-controlled  cable  by  the  lowering  of  rates  and  the 
opening  of  offices  by  the  Pacific  Cable  Board  in  the  larger 
centres  of  the  United  Kingdom  and  Canada.  Lastly,  by  the 
State  control  of  an  Atlantic  cable  the  distribution  of  Press 
news  to  Canada  and  the  Empire — which  the  Commission  re- 
gards as  a  very  urgent  necessity — would  be  facilitated,  the 
lowest  possible  rates <being  charged. 

The  State-controlled  cable  should  land  in  Newfoundland 
and  be  laid  thence  to  Nova  Scotia,  to  increase  the  speed  of 
working  and  give  the  Colon}  the  advantages  of  the  cheaper 
services;  if  this  is  not  practicable,  a  land-line  should  be 
erected  from  the  landing-place  of  the  cable  in  Canada  to  the 
terminus  of  the  Newfoundland  QoVernment  cable  at  Canso. 

As  regards  South  Africa,  while  the  rate  of  2s.  6d.  per  word 
is  high  compared  with  2s.  8d.  to  New  Zealand,  the  I 
receipts  have  been  so  small  that  the  private  companies  pro- 
viding the  service  have  been  entitled  to  receive  the  full  sub- 
sidv  of  £13.500  from  the  Governments  concerned  and  the 
British  South  Africa  Co.,  which  is  payable  until  1919.  The 
Commission  advocates  the  encouragement  of  social  and  non- 
urgent messages  by  a  reduction  of  rates,  and  advises  the 
Governments  to  pay  temporarily  a  larger  subsidy. 

The  Commission  believes  that  the  nationalisation  of  the 
cable  service  will  soon  become  one  of  the  most  urgent 
problems  for  statesmanship.  It  appears  difficult,  if  not  im- 
possible, to  attain  the  desired  cheapness  of  cable  communica- 
tion    throughout    the    Empire    without    interfering    with    the 

rights  of  private  e | .anies,  who  have  done  much  ill  the  past  to 

facilitate  development  of  (lie  Oversea  Dominions  and  to  main- 
tain th.'  United  Kingdom  as  the  greatest  world  market;  the 

i  o li     (Oil    !">      a    tribute   to   their  achievements,   ami  depre 

■jtes  any  action  which  would  deprive  them  of  the  reward  of 
their  enterprise,     (hi   the  other  hand,   the   urgency  of  making 

cable  communication  available  to  all  classes  is  described   as 

manifest  and  imperative.  Some  propose  to  await  the  probable 
developments    in    wireless    telegraphy   before    considering    the 

acquisition  •>!  private  cable  tines  or  Government  guarantees. 

and    the   Ci lission    recognises   the   assistance  afford 

wireless  communication  in  causing  the  reduction  of  rates  and 
multiplication  of  services,  bul  it  is  pointed  out  that  on  the 
grounds  of  speed,  certainty,  and  secrecj  in  time  of  war.  the 

cable  will   lone  continue  to  hold  the  field  as  the  most  i 
means    of    telegraphic  communication    overseas.     There    has 
been   no   slackening    iii    the  pace  of   cable   construction   since 
the  advent  of  wireless. 


The  British  Trade  Corporation.— His  Majesty's  approval 
was  given  on  April  14th  to  the  draft  of »  Charter  of  Incorporation 

tor  tin'  above  corporation. 
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THE     AMERICAN     ELECTRICAL     INDUSTRY 
IN     TIME     OF     WAR." 


The  present  critical  situation  in  regard  to  our  international 
affairs  finds  the  electrical  industry  ready  and  willing  to  do 
its  share.  Already  many  organisations  of  electrical  men  and 
a  great  many  individual  companies  have  pledged  their  sup- 
port to  the  administration,  and  it  is  very  gratifying  to  note 
the  large  number  of  prominent  electrical  men  who  have  been 
called  upon,  either  in  an  industrial  or  an  engineering  capacity, 
to  help  direct  the  preparedness  programme  now  actively 
under  way.  An  indication  of  fhe  times  is  the  action  taken 
by  the  copper  producers  in  voluntarily  agreeing  to  supply 
the  Government  with  all  of  the  copper  required  for  the  army 
and  navy  at  a  price  of  about  17  cents  per  pound,  which,  at 
the  time  of  writing,  is  just  one-half  of  present  market  prices. 
Approximately  50,000,000  pounds  of  copper  will  be'supplied  at 
this  price  during  the  next  twelve  months.  Figured  conserva- 
tively, this  represents  a  saving  equal  to  the  annual  interest 
on  a  bond  issue  of  $200,000,000.  Equal  patriotism  has  been 
shown  by  many  of  the  largest  and  most  prominent  electrical 
manufacturers,  who  have  offered  to  turn  over  for  Govern- 
ment use,  without  profit,  their  entire  organisations.  The 
central-station  industry  has  been  prepared.  Already  mobilised, 
ready  to  serve  the  individual,  the  community  and  the  nation, 
whether  for  peace  or  war,  solidly  and  surely  founded,  it 
stands,  not  the  creation  of  a  moment's  hasty,  frenzied  action", 
but  the  evolution  of  wise,  far-sighted  policy,  careful  and  pains- 
taking development  and  judicious  fostering.  Long  since 
have  intensive  co-operation  and  unified  effort  been  the  key 
note  for  the  cheap  and  reliable  generation,  transmission  and 
utilisation  of  electrical  energy.  Increased  outputs,  overloads, 
long  hours  and  overtime  are  the  order  of  the  day.  The  solu- 
tion is  to  resort  to  central-station  service  in  the  vicinity  of 
arsenals,  fortifications,  army  posts,  navy  yards,  &c.  It  is 
available  without  costly  delays  and  without  the  necessity  of 
finding  extensive  capital  which  in  any  case  can  be  better 
utilised  in  other  ways. 

While  industrial  preparedness  is,  without  doubt,  of  vital 
importance,  the  country  is  sorely  in  need  of  men  for  active 
service.  The  President  has  recently  issued  orders  for  the 
recruiting  of  the  United  States  Navy  to  its  present  authorised 
war  strength  of  87.000  men,  which  will  require  immediate 
enlistment  of  about  25,000  recruits.  The  idea  is  to  bring  the 
first  line  of  national  defence  up  to  condition  of  immediate 
maximum  efficiency.  In  this  work  also  can  the  electrical 
industry  be  of  inestimable  service  to  the  country.  Employers 
are  undoubtedly  sorely  taxed  to  keep  the  number  of  em- 
ployes abreast  of  the  demands  in  their  factories:  nevertheless 
it  would  be  a  wise  and  far-sighted  policy  on  their  part  to 
encourage  enlistment  for  the  younger  men,  such  as  appren- 
tices,  since  aside  from  patriotic  considerations,  the  training  is  a 
very  good  one.  and  the  men  return  much  better  able  to  take 
their   places  in  the  electrical   industry. 

Another  phase  of  the  preparedness  programme  is  open  to 
electrical  dealers,  namely,  that  of  maintaining  window  dis- 
play -  designed  to  encourage  enlistments.  The  cause  is  a  worthy 
one.  and  the  dealer  who  so  participates  gains^  prestige  in  his 
community,  and  must  necessarily  gain  satisfaction  from  the 
knowledge  that  he  is  doing  his  part. 


CORRESPONDENCE. 

Letters  received  by  vs  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  ATo  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Fault  Localisation. 

With  reference  to  my  letter,  published  in  to-dav's  issue  of  your 
journal,  will  you  kindly  correct  a  printer's  error  "in  the  last  equa- 
tion, which  should  be — 

Distance  of  fault  from  A  =  A/  K  x  le»^th  of  A  B 
A  F  K  +  B  P  L 
not  A  p  K   x   length  of  A  B  (a  f  k  +  b  p  l)  as  printed. 
_    „  „  H.  E.  Blake. 

Eastbourne  Electricity  Work?. 

April  20M.  1917, 
[The    expression    should    have    appeared    A  p  K    X    length    of 
ab/'afk  +  bfl):  unfortunately,  the  slant  line  was  omitted.— 
Eds.  Elec.  Rev.  ] 

Electric  Fires. 

Tlie  articles  by  "  Experiment  "  and  "Hot  Air"  appearing  in 
your  issues  of  March  2nd  and  March  l.ith  respectively,  touch  "on  a 
matter  open  to  much  controversy. 

There  is  something  to  be  said  in  favour  of  the  "convector  "  or 
"low  temperature''  form  of  electric  heater,  and  much  for  the 
'radiant  heat  type.  For  distinction,  one  can  classify  them 
respectively  as  "air  warmers  "  and  "  fires."     They  both  have  their 
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peculiar  scope  of  usefulness.  The  salesman  can.  of  course,  more 
easily  create  a  favourable  impression  in  the  mind  of  a  visitor  to  his 
showroom  with  the  aid  of  a  cheerful-looking  electric  fire  :  and  it 
is  also  certain  that  the  quicker  that  cheerful  appearance  manifests 
itself  after  switching  on,  the  sooner  he  will  effect  a  sale.  There  is 
no  necessity  to  have  a  highly  concentrated  and  intense  or  built-up 
heat  to  give  this  desired  effect. 

So  far  as  high-temperature  apparatus  is  applicable,  an  ample 
area  of  hot  glow,  combined  with  a  free  ventilation  of  the  heating 
medium,  seems  to  be  the  ideal  arrangement,  and  the  one  that  gives 
most  general  satisfaction.  For  although  the  test  usually  employed 
in  the  showroom  is  the  heating  effect  on  the  hands  of  the  lady 
buyer,  or  the  posterior  of  the  male  visitor,  the  ultimate  opinion  is 
founded  on  the  general  heatintr  effect  in  the  room  at  home,  or 
office,  in  addition  to  the  cheerful  appearance. 

Most  people  do  not  spend  their  day  warming  themselves  by  the 
fire,  and  there  is  no  need  to.  if  the  fire  fulfils  it  prime  duty  of 
raisinsr  the  general  air  temperature  of  the  room  to  a  comfortable 
degree  :  and  this  is  most  quickly  done  by  a  circulation  of  the  air 
through  the  fire.  That  warm  air  is  of  some  practical  use.  is  made 
pretty  certain  by  the  fact  that  very  many  buildings  are  heated 
entirely  by  steam  or  hot -water  radiators. 

Those  in  doubt  should  try  the  effect  on  the  person  on  entering  a 
room  in  which  a  boxed-up  and  most  intensely  radiant-heat  fire  has 
been  working  for.  say.  20  minutes,  as  compared  with  a  radiant-heat 
fire  that  also  promotes  air  circulation — starting  from  similar  con- 
ditions. We  think  the  result  will  be  pretty  conclusively  in  favour 
of  the  latter.  In  passing,  might  we  add  that  this  useful  combina- 
tion of  a  good  radiant  heat  with  warm  air  circulation  obtainable 
in  an  electric  fire  constitutes  a  bijr  advantage  over  the  gas  fire. 
The  air  passing  through  a  gas  fire  has  to  go  up  the  flue  pipe,  and 
it  is  for  this  reason  that  gas-fire  makers  are  so  keen  upon  getting 
the  maximum  possible  percentage  of  radiant  heat.' 

We.  unlike  the  firm  referred  to  by  "  Experiment."  welcome 
criticism  as  the  sure  road  to  perfection.  We  don't  care  a  cent  what 
sort  of  good  fire  we  make.  We  are  unbiassed.  Our  chief  point  is  . 
"  Is  this  fire  goinsr  to  sell  .' "  And  if  it  sells — and  continues  to  sell — 
we  know  it  to  be  good. 

The  speakers  at  the  N.BJj,A.,  in  their  reference  to  electric  water- 
heating,  had  evidently  come  fresh  from  a  study  of  the  comparative 
heat  units  in  a  pennyworth  of  coal  and  a  pennyworth  of  electricity 
at  market  prices.  Such  a  comparison,  although  giving  one  furiously 
to  think,  causes  no  despondency  in  the  stout-hearted,  because  it  has 
been  amply  shown  in  practice  that  with  units  at  a  halfpenny 
(i.e..  where  the  market  price  of  British  thermal  units  is  at  the  rate 
of  6,800  a  penny),  and  with  suitable  apparatus,  electric  water- 
heating  is  not  only  feasible,  but  will,  in  due  course,  become  highly 
popular,  because  it  is  a  service  at  a  reasonable  cost,  and  embodies 
enormous  advantages  over  other  forms  of  heatin«. 

Belling  &  Co. 

London.  X..  April  24M,  1917. 


Municipal  Electrical  Publicity. 

The  suggestions  of  Mr.  E.  P.  Hollis  for  organising  a  publicity 
department  are  very  interesting,  and  consist  essentially  of  a  com- 
bined publicity  and  selling  department  controlled  by  one  head. 

The  publicity  engineer,  under  this  scheme,  would  require  to 
devote  most  of  his  time  and  energies  to  duties  which  properly 
belong  to  the  selling  engineer. 

The  work  of  collecting,  analysing,  indexing,  and  collating 
technical  data,  and  reproducing  them  in  an  interesting  and  read- 
able form,  would,  in  practice,  require  the  whole  time  and  attention 
of  a  properly  organised  publicity  department. 

To  obtain  successful  results,  two  departments  would  require  to 
lie  organised — viz..  a  publicity  department  and  a  selling  depart- 
ment, each  under  the  direction  of  a  qualified  engineer.  The  pub- 
licity engineer  with  literary  ability  and  experience  in  systems  of 
dealing  with  technical  data  as  mentioned  above,  and  the  selbng 
engineer  with  commercial  experience  in  addition  to  his  technical 
training. 

The  publicity  department  would  not  only  publish  interesting 
literature  for  public  consumption,  but  would  also  keep  the  selling 
department,  and  other  sections  of  the  electricity  supply  under- 
taking, constantly  supplied  with  up-to-date  information,  including 
prices  and  useful  technical  data  systematically  arranged  for  easy 
reference. 

The  most  successful  selling  departments  are  built  on  the  founda- 
tion of  well-organised  and  systematic  publicity  departments,  and 
successfully  to  carry  out  such  a  campaign  as  outlined  by  Mr.  Hollis, 
a  selling  department,  with  an  efficient  publicity  department  behind 
it.  would  be  necessary. 

D.  Ross  Kennedv. 

April  2lst.  1917, 

The  I.E.E.  Nominations. 

I  am  instructed  to  inform  you  that  at  a  meeting  of  this  Associa- 
tion the  following  resolution  was  passed  : — 

"That  the  members  of  the  Association  of  Municipal  Electrical 
Engineers  of  Lancashire  and  Cheshire  congratulate  Mr.  Wordingham 
on  being  nominated  as  President  of  the  Institution  of  Electrical 
Engineers,  and  desire  to  place  on  record  their  high  appreciation  of 
the  services  rendered  by  him  to  the  profession  over  a  long  period 
of  years. 

"  The  Association  regrets  to  note  that  opposition  to  the  nomina- 
tion of  Mr.  Wordingham  has  arisen  in  certain  directions,  apparently 
because  he  has  at  times  offered  candid  criticism  on  various  matters 
which  have  been  the  subject  of  debate  at  engineering  meetings. 
The  Association  feels  that,  instead  of  criticism  being  the  gronnd 
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for  objection  to  Mr.  Wordingham's  nomination  for  this  office,  it 
should  rather  be  considered  a  qualification,  as  honest  criticism  must 
at  all  times  act  beneficially  in  regard  to  any  subject  of  a  debateable 
nature. 

"The  Association  enters  its  strong  protest  against  the  unfair 
attacks  which  have  been  made  against  Mr.  Wordingham's  nomina- 
ticm.  as.  by  reason  of  his  official  position,  he  is  obviously  unable  to 
reply  thereto." 
The  following  members  were  present  and  signed  the  resolution  : — 
S.  L.  Pearce.  J.  A.  Robertson,  R.  Blackmore,  H.  Dickinson,  S.  J. 
Watson.  P.  P.  Wheelwright.  H.  Wilkinson,  C.  L.  Stewart.  A.  T. 
Smith.  W.  J.  H.  Wood,  A.  W.  Clegg,  C.  J.  Wood,  W.  Chamberlain. 
J.  E.  Starkie.  D.  H.  Davies. 

W.  J.  H.  Wood, 

/fun.  Secretary,  Association  hf 

Municipal  Electrical  Engineers, 

Lancashire  unit  Cheshire, 

Manchester.  April  24th.  1SU7. 


NEW     ELECTRICAL    DEVICES,    FITTINGS, 

AND     PLANT. 

Headers  are  invited  to  submit  particulars  of  new  or  improved 
devices  and  apparatus,  which  will  he  published  if  considered  of 
sufficient  interest. 

Reel  for  Use  in  Pulling  Wires  into  Conduit. 

When  wires  are  being  pulled  into  conduit,  unless  they  can  be 
cut  off  before  they  are  pulled  in.  they  are  inclined  to  tangle  badly. 
To  overcome  this  trouble,  Mr.  F.  Boone  made  a  reel  that  solves  the 
problem  very  well. 

Two  wheels  are  first  made  from  about  1-in.  board,  and  turned  to 
about  10  in.  in  diameter.  A  1'125-in.  hole  is  bored  through  the 
centre  of  each,  and  slats  are  nailed  on  the  edges  of  the  wheels 
about  2  in.  apart,  so  as  to  form  a  sort  of  squirrel-cage  cylinder. 
These  slats  should  project  over  the  edge  of  one  wheel  1  in.,  and 
be  flush  with  the  edge  of  the  other  wheel.  On  the  face  of  the 
latter,  six  or  eight  radial  slats  or  spokes  are  nailed  to  keep  the 
wire  from  slipping  off.  Another  wheel  is  made  like  the  two 
already  mentioned,  but  not  necessarily  as  thick,  and  on  one  face 
of  this  are  nailed  radial  slats,  to  correspond  with  those  on  the  flush 


Fig.  1.— A  Handy  Reel. 


end  of  the  squirrel  cage.  A  frame  is  made  with  heavy  base  blocks  to 
weight  the  whole  reel  properly  and  keep  it  from  tipping  over  when 
the  wires  are  pulled.  The  accompanying  sketch  shows  the  general 
arrangement,  one  end  being  partly  broken  away  to  show  the  detail. 
A  piece  of  conduit  will  serve  as  axle,  and  a  block  or  thick  washer 
should  be  nailed  inside  the  frame.    , 

In  using  the  reel,  it  is  bodily  taken  from  the  frame,  and  the 
removable  wheel  slipped  off.  The  bundle  of  wire  to  be  used  is 
split,  and  half  of  it  is  turned  round  ;  then  the  whole  bundle  is 
slipped  over  the  reel  at  the  end  where  there  are  no  spokes.  If 
more  than  two  wires  are  to  be  pulled  in,  other  bundles  are  put  on 
the  reel  as  may  be  necessary.  The  removable  wheel  is  again  put 
on,  its  spokes  closingthe  free  end  and  theprojecting  longitudinal  slats 
fitting  in  between  these  spokes  to  keep  the  wire  from  getting  between 
the  two  adjoining  wheels.  The  reel  is  then  put  back  in  the  frame, 
and  the  wires  are  ready  to  be  pulled.  By  turning  half  of  each  wire 
bundle  round  before  putting  it  on  the  reel,  it  is  possible  to  pull 
wire  in  the  same  direction  from  each  half  of  the  bundle  without 
tangling. — Electrical  Review  and  Western  Electrician. 

Electric  Heaters  Used  in  Making  Bank  Notes. 

In  the  Bureau  of  Engraving  and  Printing,  Washington,  D.C., 
there  are  600  electrically  heated  industrial  stoves  in  use  for  the 
heating  of  engraved  plates  from  which  bank  notes  are  printed. 
These  units  (made  by  the  Cutler-Hammer  Manufacturing  Co.. 
Milwaukee.  Wis.")  are  spring-mounted  in  a  cradle,  so  that  there  is  a 
pressure  upward  against  the  under  side  of  the  plate.  Tncton- 
struct  ion  [b  djagrftormatically  shown  in   Gg,  2,     The  heater  units 


are  united  to  the  top  plate  of  the  stove  by  electric  welding, 
and  the  top  plate  and  heating  units  therefore  become  virtually  one 
piece.  There  is  perfect  and  permanent  contact,  and  the  heat  is 
generated  right  where  it  is  needed.     The  upper  plate  is  of  steel. 

Electric  stoves  of  this  construction  can  be  made  in  sizes  and 
shapes  to  suit  various  applications,  such  as  for  velouring  in  hat 
factories,  for  sweating  on  machines  used  in  mounting  electrotype 


Fig.  2.— Electric  Heaters  used  in  Engraving. 

metal  blocks  to  the  copper  shell  ;  for  embossing  work  ;  for  labora- 
tories ;  and  for  many  industrial  purposes.  The  heat  is  uniform, 
can  be  easily  controlled,  and  is  not  affected  by  draughts  of  air. 
The  600  stoves  in  the  Bureau  of  Engraving  referred  to  above,  if 
heated  by  gas  or  other  agent,  would  vitiate  the  air  and  foul  the 
walls  and  ceiling.  As  a  central-station  load  the  electric  industrial 
stove  is  very  favourable,  because  of  its  many  possible  applications. — 
Electrical  Review  and  Western  Electrician. 

A  Petrol  Engine  with  Electrically-Operated  Valves. 

Not  content  with  the  important  part  that  electricity  plays  in  the 
running  of  the  petrol  engines  of  motor-cars — such  as  ignition, 
starting,  kc. — Mr.  Jos.  C.  Youngblood,  of  the  Youngblood  Auto- 
mobile Co.,  of  Atwood,  Kan.,  U.S.A.,  has  gone  a  stage  further  by 
designing  and  constructing  an  engine,  the  valves  of  which  are 
opened  and  closed  electrically  instead  of  mechanically. 

Aiming  at  a  form  of  construction  that  will,  it  is  claimed, 
at  the  same  time  reduce  the  cost  of  manufacture,  facilitate  the 
operation  of  valve  setting,  and  result  in  an  extremely 
quiet-running  engine,  the  valve  mechanism  of  the  new  engine  is 


Fig.  3.— Sectional  Elevations  or  the  Youngblood 
Valve-gear. 

different  in  every  detail  from  the  conventional  type.  Across  the 
top  of  the  cylinder,  or  cylinders,  is  a  cylindrical  valve  chamber, 
into  which  open  ports,  two  of  which  communicate  with  the  com- 
bustion chamber,  and  two  others  with  the  inlet  branch  and 
the  exhaust  manifold  respectively.  Sliding  in  the  chamber  is  a 
piston  valve,  the  centre  of  which  is  cut  away,  so  that  by  a  suitable 
sliding  of  the  valve  direct  communication  can  be  established 
between  one  of  the  cylinder  ports  and  the  inlet  branch  and  between 
the  other  cylinder  port  and  the  exhaust  manifold.  With  the  valve 
in  a  central  position  both  ports  are  closed  ;  the  cylinder  ports. 
however,  register  with  recesses  cut  in  the  valve  to  serve  as  pockets 
for  any  carbon  that  may  be  formed. 

The  piston  movement  of  the  piston  valves  is  operated  by  means 
of  solenoids.  From  the  outer  ends  of  the  valve  extend  axial  arms 
of  soft  iron,  which  enter  the  hollow  cores  of  electromagnets 
mounted  on  the  end  caps  of  the  valve  chamber.  Between  the 
ends  of  the  valve  and  the  caps  are  helical  springs,  which  tend  to 
keep  the  valve  in  a  central  position  with  both  ports  closed.  The 
windings  of  the  solenoids  are  energised  by  current  from  an  accu- 
mulator, the  current  being  distributed  by  a  gear-driven  timer 
operating  on  the  same  principle  as  a  low-tension  ignition  distri- 
butor. The  contacts  are.  of  course,  so  arranged  that  the  valve 
movements  take  place  at  the  correct  moment  of  the  piston  stroke. 
ami  in  proper  sequence. 

New  Method  of  Testing  the  Acid  Resistance  of  Enamels,  Paints, 
and  Varnishes. 

Messrs.  Jknson  &  Nicholson.  Ltd.,  of  Goswell  Works.  Strat- 
ford. E..  point  out  that  the  usual  methods  for  testing  the  acid-proof 
qualities  of  enamels,  paints,  and  varnishes  which  are  in  practical 
use.  such  as  coating  pieces  of  iron,  zinc,  copper,  or  similar  suitable 
metals,  immersing  them  in  acid  solutions,  and  watching  the 
development  of  corrosion,  are  of  a  very  primitive  character,  and 
possess  the  disadvantage  of  not  affording  any  scientific  basis  of 
comparison  which  can  be  tabulated.  A  very  considerable  length  of 
time  is.  required  before  results  of  a  conclusive  character  can  be 
obtained.  They  have  therefore  worked  out  a  new  test  with  a  view 
to  affnrdina   n  BK)d.erftt«ly  rapid,   and   accurate   estimation  pi  th^ 
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acid-proof  quality  of  an  enamel  on  such  lines  as  will  enable  anyone 

to  oompare  the  qualities  of  acid-resisting  coatings  in  definite  terms. 

The  principle  of  the  test  is  that  of  the  simple  voltaic  cell,  where 
an  electric  current  is  produced  as  a  result  of  chemical  action. 
[•I:, 1,.-  or  rods  of  dissimilar  metals— say,  copper  and  zinc— are 
coated  with  the  enamel  or  material  to  be  tested  and  immersed  in 
dilute  ae.itl.  when,  if  they  are  unable  to  withstand  the  corrosive 
action  of  the  acid,  a  breakdown  occurs,  galvanic  action  sets  in, 
and  is  recorded  by  .suitable  instruments,  and  its  intensity  forms  the 
basis  of  comparison  of  the  acid-resisting  properties  of  the  coatings. 

According  to  their  method,  a  number  of  copper  rods,  each  6  mm. 
in  diameter  and  about  1(1  cm.  long,  are  washed  clean  and  dried,  and 
are  dipped  into  the  liquid  enamel  or  paint  :  when  dry.  .the  ends  are 
to  a  distance  of  2-3  cm.  coated  with  paraffin  wax. 

\  zinc  rod,  amalgamated  with  mercury,  is  immersed  in  a  vessel 
containing  a  solution  of  25  per  cent.  HsKOi.  prepared  with  distilled 
water  ;  the  copper  rods  are  spaced  round  the  zinc  at  a  radius  of 
5  em.  The  zinc  is  connected  to  one  terminal  of  a  millivoltmeter, 
while  each  of  the  copper  rods  is  successively  connected  up  and  the 
potential  difference  noted.  No  difference  of  potential  should 
be  indicated  at  the  commencement ;  should  any  occur,  the  rod 
should  be  rejected  and  a  fresh  one  put  in  its  place.  The  rods 
should  be  tested  every  hour  at  first,  to  study  the  effect,  but  later 
at  intervals  of  li.  1 2,  or  24  hours.  A  good  acid  resister  should  give 
no  potential  difference  during  24  hours.  A  reading  of  100  milli- 
volts might  be  adopted  as  the  maximum  limit. 


possibility  of  employing  men  who  have  lost  partially,  or  wholly,  the 
use  of  one  arm. 

The  system  of  instruction  was  described  in  our  issue  of  August 
Ith.  1916.  Particulars  of  the  course  of  training,  and  the  men 
available,  may  be  had  from  the  Principal  of  the  Northampton 
Polytechnic  Institute,  Clerkenwell,  London.  E.C.,  1. 


THE      TRAINING      OF       DISABLED      SAILORS 

AND     SOLDIERS     FOR     ELECTRICAL 

SUB-STATION     WORK. 


Since  June,  1916,  an  important  experiment  has  been  in  progress, 
which  was  first  conceived  in  February,  1916,  by  the  Institution  of 
Electrical  Engineers,  who  approached,  and  obtained  the  sympathetic 
help  of,  the  Education  Committee  of  the  London  County  Council. 
It  was  held  that  a  preliminary  period  of  technical  training  under 
capable  instructors  in  an  institution  having,  up-to-date  electrical 
laboratory  equipment  might  enable  men  of  various  grades  of 
education  to  qualify  as  sub-station  attendants  in  a  much  shorter 
period  than  otherwise  would  have  been  needed,  and  might  give 
them  an  enhanced  value  during  the  period  of  station  training. 
The  experiment  was  projected  to  test  the  the  possibility  of  such 
preliminary  training. 

The  Northampton  Polytechnic  Institute  was  selected  as  a  suit- 
able training  centre  in  London,  and  the  experiment  was  entrusted 
.  to  the  Electrical  Engineering  Department  of  that  Institute.  The 
training,  which  is  intensive,  lasts  only  three  weeks,  a  new  course 
being  held  each  month,  and  the  number  of  students  in  each 
course  is  limited  to  30.  The  seventh  course  of  the  series  ended  in 
March,  1917,  and  the  eighth  is  now  in  progress.  Statistics  of 
these  courses  are  as  follows  : — 

Nwmber  of  Applications  for  Admission. 

Course  1.  Course 2.  Course  3.  Course!.  Courses.  Course 6.  Course?. 
June-         July-       16/10—      20/11—      15/1—       12/2—      12/3— 
July,         Aug.,      10/11/16.    15/12/10.      2/2/17.      2/3/17.       30/3/17. 
1911',.  L916 

22  21  22  23  30  22  24 

Number  Actually  Commencing  the  Course. 

13  20  18         '      23  19  18  19 

Vumber  Approved  for  Employment. 

15  14  16  20  IS  13  18 

Number  Actually  Placed. 

13  12  15  20  18  13  17 

Xiimher  of  Applications  from  Employers. 

16  12      Over  50     Over  40     Over  45    Over  35     Over  35 

Totals  for  Seven  Courses. 
Number  of  applications  for  admission  ...  164 

Number  actually  commencing  the  course      ...         1  :-'•' I 

Number  approved  for  employment     114 

Number  actually  placed  ...         108* 

Number  of  applications  from  employers,  over         805 
*  A    few   of   those   approved    for    employment    obtained    work 
privately  :  one  or  two  had  to  return  to  hospital. 

The  disablements  which  hare  been  found  not  to  disqualify  for 
all  posts  of  the  kind  at  which  the  training  aims,  are  total  disable- 
ment of  one  arm  or  one  leg.  or  a  partial  disablement  of  one  limb. 
Disabled  men  suffering  horn  shell  shock,  however,  cannot  be 
accepted. 

TTp  to  the  present  time  the  whole  of  the  men  who  have  taken 
sufficient  advantage  of  the  training  to  secure  the  recommendation 
of  the  Joint  Committee  under  which  the  training  is  being  managed 
have  been  placed  out.  and  there  are  still  many  vacancies  to  till, 
but  increasing  difficulty  is  being  found  in  placing  men  with  serious 
arm  disablements.  It  i»  suggested  that,  in  certain  cases,  such  men 
might  still  be  utilised  for  this  work  by  simple  modifications  of 
parts  of  the  switchgear,  and  the  patriotism  of  station  engineers 
■  throughout  the  country  is  appealed  to,  to  consider  carefully  the 
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PlCKMAN  V.  Western  Electric  Co.,  Ltd. 
In  the  King's  Bench  Division,  on  April  20th.  an  action  was  heard 
before  Mr.  Justice  Laurence  and  a  special  jury  in  which  Mr.  John 
Pickman,  Elsden,  The  Chase  Cottage,  Southminster,  sued  the 
defendants  to  recover  damages  for  personal  injuries  sustained,  as  he 
alleged,  through  the  negligence  of  the  defendants  in  not  properly 
protecting  an  electric  circular-saw  used  for  cutting  up  hard  woods 
at  their  saw  mills  at  North  Woolwich,  at  which  the  plaintiff  was 
working.     The  defendants  denied  negligence. 

Plaintiff  said  that  on  March  31st,  1916,  while  he  was  putting 
wood  into  the  saw,  a  piece  of  wood,  getting  caught  in  the  teeth, 
was  flung  forward  and  struck  him  in  the  right  eye,  the  result  being 
that  he  had  practically  lost  the  sight  of  that  eye.  The  plaintiff 
said  that  the  machine  was  dangerous,  being  not  adequately  pro- 
tected, and  he  claimed  damages. 

The  Defendants  denied  that  there  was  any- negligence  on  their 
part. 

.     The  Plaintiff  claimed,  in  addition  to  general  compensation, 
£55  as  special  damages. 

The  jury  awarded  the  plaintiff  ±'250  and  the  special  damages, 
judgment  being  entered  for  the  plaintiff  for  a  total  of  £300  12s. 
and  costs. 


WAR     ITEMS. 


Municipal  War  Wages. — The  Hackney  Electricity  Com- 
mittee has  received  a  further  application  from  the  employes 
of  the  electricity  undertaking  and  the  refuse  destructor  works 
asking  fur  an  increase  of  wages  or  an  increased  war  bonus. 
In  view  of  the  recurring  applications,  and  considering  the 
whole  circumstances,  the  Committee  is  of  opinion  that  the 
Chief  Industrial  Commissioner  should  be  asked  to  consider 
the  matter  in  all  its  bearings,  and  give  a  decision  which  it 
is  hoped  will  settle  the  question  until  the  time  when  normal 
conditions  will  prevail.  The  Committee  recommends  that  the 
borough  electrical  engineer  be  instructed  to  submit  the  neces- 
sary particulars  to  Sir  George  R.  Askwith,  and  ask  him  to 
decide  what  salaries  or  wages  should  be  paid  to  employes 
in  the  electricity  undertaking  and  refuse  destructor  works  as 
and  from  April  1st,  1917. 

Exports  to  China. — The  "  London  Gazette  "  for  April 
24th  contains  further  names  of  persons  in  China  to  whom 
exports  may  be  consigned. 

Substitution. — The  Director-General  of  National  Service 
has  appointed  Mr.  R.  E.  Graves  to  be  Director  ;of  Substitu- 
tion, to  take  charge  of  the  new  Substitution  scheme. 

National  Service  Department. — Mr.  W.  A.  Appleton  has 
tendered  to  Mr.  Neville.  Chamberlain  his  resignation  of  the 
position  of  Labour  Adviser  to  the  National  Service  Depart- 
ment. 

Exemption  Applications. — At  the  Driffield  Tribunal,  an 
electrician  employed  at  a  picture  palace,  33  years  of  age. 
and  passed  for  general  service,  was  granted  an  extension  of. 
his  certificate  from  April  2nd  to  July  1st,  his  contracts  in  hand 
not  having  been  completed.  The  condition  was  attached  that 
applicant  could  not  appeal  again  without  the  permission  of 
the  Tribunal. 

Worcester  Tribunal  has  granted  renewed  conditional  ex- 
emption to  Mr.  E.  E.  H.  Heenan,  resident  director  of  Messrs. 
Heenan  &  Froude,  Ltd.,  refuse  destructor  makers. 

Salop  Appeal  Court  have  refused  a.  Military  appeal  against 
conditional  exemption  held  by  the  manager  of  the  Oswestry 
Electric  Light  Co.,  aged  25,  and  in  Class  CI,  who  has  sole 
control  of  the  undertaking. 

Martley  Tribunal  has,  after  a  Military  review,  confirmed 
conditional  exemption  held  by  Mr.  F.  Turner  (37,  in  Class 
C  II.  electrical  engineer  at  the  Knightwick  Sanatorium. 

Before  the  Essex  County  Tribunal,  on  April  19th,  the 
Tlford  U.D.C.  appealed  for  11  men  engaged  on  the  tramways. 
The  manager  (Mr.  L  Harvey)  said  that  it  was  now  impos- 
sible to  release  more  men  if  the  tramways  were  to  be  safe 
for  the  travelling  public.  A  reduced  service  was  being  run, 
and  in  one  case  the  Ministry  of  Munitions  was  complaining 
of  the  inadequate  service  of  cars.  Conditional  exemption  was 
granted  to  the  night  foreman,  the  armature  winder  and 
storekeeper,  an  overhead  linesman,  and  six  motormen;  the 
cashier  was  allowed  three  months,  and  a  second  night  fore- 
man was  diieteted  fio  join  up  at  the  end  of  May. 

At  Torquay,  a  review  was  made  of  the  case  of .W.  J.  Cole 
man    (351,  electric   jointer   and   handyman.  ■  encaged  .  at   the 
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Corporation  electricity  works.  Conditional  exemption  re- 
newed. 

Before  the  East  Kent  Appeal  Court,  the  Military  Repre- 
sentative appealed  against  exemption  until  Mav  19th  allowed 
to  P.  F.  Cotton  (30),  electrician  with  Mr.  V.  Hill,  electrical 
engineer,  of  Broadstairs.  It  was  urged  that  there  was  an 
urgent  need  in  the  Army  for  men  with  skilled  knowledge  of 
electrical  engineering.  The  appeal  was  allowed,  and  exemp- 
tion  cancelled. 

At  Ipswich,  the  Corporation  Electric  Light  Committee 
appealed  for  two  men  engaged  at  the  refuse  destructor,  whom 
they  had  been  unable  to  replace.  Both  appeals  were  refused, 
and  the  Military  Representative  undertook  to  find  substitutes. 

At  Rotherham,  the  cases  of  seven  men  on  the  Corporation 
tramway  stall  were  reviewed.  It  was  mentioned  that  75  out 
of  130  men  had  been  lost,  and  that  substitutes  could  not  be 
obtained.  During  the  past  six  months  five  men  had  been 
trained;  two  had  died,  and  the  others  could  not  stand  the 
weather  conditions.  One  single,  Class  A,  man  was  ordered 
to  join  up,  and  the  others  were  exempted  until  competent 
substitutes  satisfactory  to  the  Tribunal  were  found. 

Before  the  Somerset  Appeal  Court,  the  Military  asked  for 
the  withdrawal  of  exemption  held  by  the  chief  assistant  engi- 
neer (31),  and  a  fitter  and  driver  (41).  engaged  at  the  electric 
light  and  tramway  undertaking  at  Weston-super-Mare.  Tt 
was  urged  that  there  would  be  danger  to  the  public  if  the 
start'  was .  further  reduced.  The  engineer's  exemption  was 
allowed  to  stand,  and  the  other  case  was  adjourned  sine  die 
for  substitution. 

At  Bexhill-nn-Sea.  Mr.  C  A.  Frost,  electrical  engineer, 
appealed  for  further  exemption  for  two  shift  engineers,  as 
substitutes  were  being  found.     A  month  was  allowed  to  each. 

Maidstone  Tribunal  has  granted  six  months'  exemption  to 
.1.  P.  Macrow  (30),  armature  winder,  and  E.  Weller  (30), 
engineer's  turner,  engaged  in  the  Corporation  tramway  de- 
partment. 

On  the  appeal  of  the  Military,  Maidstone  Tribunal  has  with- 
drawn conditional  exemption,  with  a  month's  grace,  held  by 
E.  Styance  (25),  one  of  a  gang  employed  in  unloading  coal 
to  the  municipal  electricity  works.  The  electrical  engineer, 
Mr.  E.  E.  Hoadley,  said  that  the  gang  had  been  depleted 
from  20  to.  seven. 

At  Eccles  (Lanes.),  the  borough  electrical  engineer  appealed 
for  a  handy  labourer  at  the  works,  aged  37,  who  works  on 
the  average  87  hours  per  week.  Mr.  Angus  stated  that  the 
man's  work  was  of  a  special  nature,  and  he  could  not  find 
a  substitute.  A  Class  A  man  was  necessary  for  the  heavy 
work  he  had  to  do.  The  appeal  was  dismissed,  and  the  call- 
ing up  fixed  for  the  end  of  May. 

At  Burgess  Hill,  the  Military  Representative  had  a  review 
of  conditional  exemption  granted  to  the  engineer  and  manager 
of  the  Electric  Light  Co.  (39,  in  Class  Bl).  and  asserted  that 
electric  light  was  a  luxury.  Respondent  stated  that  he  was 
not  only  manager  of  the  works  at  Burgess  Hill,  but  else- 
where. Mr.  L.  R  Burrows,  chairman  of  the  company,  who 
was  a  member  of  the  Tribunal,  urged  that  it  was  an  impor- 
tant matter  for  the  town.  The  company  supplied  current 
to  places  of  worship,  banks,  post  offices,  and  some  200  private 
houses  and  shops.  If  the  manager  were  taken,  and  they  could 
not  get  another  man,  the  works  would  have  to  be  closed, 
which  would  be  a  public  nuisance.  The  exemption  was  can- 
celled as  from  May  1st. 

At  Redruth,  on  April  14th,  the_  Cornwall  Electric  Power 
Co.  appealed  for  their  high-tension  wire  foreman  (22,  in 
Class  A),  and  for  a  high-tension  wireman  (21).  The-  company 
claimed  that  it  was  in  the  national  interest  that  they  should 
retain  these  men;  they  had  been  badged,  but  the  badges  had 
been  withdrawn.  The  Military  Representative  objected  to 
the  men  being  exempted  on  the  ground  that  they  were  in 
Class  A,  and  that  it  was  not  in  the  national  interest  that  they 
should  remain  in  civil  life.  The  foreman  was  given  six 
months,  and  the  other  appeal  was  disallowed. 

The  Surrey  Appeal  Court  has  dismissed  an  appeal  for  ex- 
emption for  J.  G.  Toonjan  (23),  shift  engineer  at  the  Reigate 
municipal  electricity   works. 

Before  the.  Durham  County  Appeal  Court,  the  Sunderland 
and  District  Electric  Tramways  Co.  appealed  against  the  re- 
fusal of  exemption  to  a  tramway  engineer  and  foreman  (28). 
and  an  electrical  wireman  and  tramdriver  (25),  both  passed 
for  general  service.  It  was  slated  tint  the  company  had 
released  123  employes  for  the  Army,  Navy,  and  munitions, 
and  it  was  cJaimed  that  both  men  were  in  certified  occupa- 
tions. Mr.  G.  Stratton.  the  manager,  said  that  he  had  ap- 
plied for  substitutes  without  success.  Conditional  exemption 
granted  in  both  cases. 

At  Keighley  Tribunal,  reference  was  made  to  the  case  of 
an  electrical  engineer,  aged  20.  in  Class  C  3,  who  was  a 
member  of  the  Amalgamated  Society  of  Engineers,  and  had 
held  a  trade  card  for  the  past  two  months.  The  Military 
Representative  contended  that  the  card  was  no  use,  as  he 
should  have  had  it  since  before  August  15th,  1915.  Mr. 
Liddermore  held  that  that  condition  was  not  essential  in  the 
case  of  a.  man  who.  as  in  this  case,  was  a  skilled  or  semi- 
skilled engineer  before  that  date.  This  fact  had  not  been 
placed  before  the  Tribunal  at  the  hearing  a  few  days  pre- 
viously, when  four  men  had  been  concerned  in  the  case,  two 
of  whom  were  ordered  to  join  up  at  once.  Mr.  Liddermore 
suggested  a  reopening  of  the  cases.  Mr.  Morkill  (Military 
Representative)  said  a  circular  had  been  received  by  recruit- 


ing officers  ^giving  instructions  that  whatever  might  be  a  deci- 
sion of  a  Tribunal,  if  within  an  hour  of  the  expiration  of  a 
calling-up  notice  a  man,  through  his  employer,  could  pro- 
duce evidence  that  on  August  15th,  1915,  he  was  registered 
so  as  to  come  within  the  skilled  or  semi-skilled  definition 
entitling  him  to  a  trade  card,  the  papers  should  be  can- 
celled- It  was  agreed  that  tho  man  concerned  should  be  made 
aware  of  this  position. 


BUSINESS   NOTES. 


Book  Notices. — "  The  Electrical  Review's  Electrical 
and  Allied  Trades  Directory "  (The  Red  Book.)  London  :  H. 
Alabaster.  Gatehouse  &  Kempe.  Price  2  Is. — Notwithstanding  all 
the.  difficulties  that  the  war  has  naturally  placed  in  the  way  of 
compilers  of  directories  in  which  an  important  feature  is  made  of 
foreign  entries  and  corrections,  the  Red  Book  for  1917  has  made 
its  appearance  looking-  as  business-like  as  ever,  but  under  a  slightly 
altered  title.  It  has  dropped  the  "  Universal"  from  its  name,  because 
certain  countries,  some  of  which  shall  he  nameless,  have  no  longer 
place  within  its  covers— they  are,  for  the  present  at  least,  outside 
the  pale  of  Civilization,  and  nobody  wants  to  know  the  addresses  of 
those  with  whom  they  do  not  want  to  communicate  even  if  they 
could.  Attention  has  been  concentrated  in  this  edition,  more  par- 
ticularly upon  information  which  will  be  useful  in  encouraging 
business  relations  in  the  United  Kingdom  and  between  works  and 
traders  in  the  Mother  Country  and  our  Colonies  and  Dependencies 
overseas.  As  tar  as  possible  the  entries  of  alien  enemies  in  neutral 
countries  have  also  been  eliminated.  It  is  believed  that  all  the 
changes  made  will  enhance  the  British  utility  of  the  volume.  All 
that  could  be  done,  in  exceptional  times,  to  ensure  the  making  of 
corrections  to  bring  the  contents  right  up  to  date,  has  been  done, 
and  we  believe  that  the  volume  will  be  found  of  great  service  to 
those  who  are  fortunate  enough  to  secure  a  copy.  The  sections 
into  which  the  Red  Book  are  divided  by  the  usual  thumb  index 
are  : — British  Alphabetical,  British  Classified  Trades,  Colonial  and 
General  Alphabetical,  ditto  Classified  Trades,  and  a  selected  Con- 
tinental Alphabetical  Section  of  about  100  pages.  The  number  of 
pages  is  now  1,164.  as  compared  with  1,668  last  year,  but  the  drop 
of  25  per  cent,  in  pages  is  amply  made  up  for  by  an  increase  of 
more  than  25  per  cent,  in  its  British  business  efficiency  by  reason 
of  its  special  adaptation  to  a  period  of  exceptional  difficulty  and 
expense. 

Wiring  Hints  for  Interphones.  Bulletin  No.  4,015.  London  : 
Western  Electric  Co.,  Ltd! — This  is  one  of  those  brochures  issued  in 
connection  with  a  firm's  specialities  which  are  so  full  of  technical 
information,  expressed  in  terse  and  lucid  language,  that  they  are 
of  the  greatest  value  to  the  user,  not  only  of  the  apparatus, 
primarily  dealt  with,  but  also  of  all  apparatus  of  the  same  general, 
type.  It  relates  to  the  automatic  replacement  interphones  of  the 
Western  Electric  Co.,  Ltd.,  and  is  intended  for  the  guidance  of  the 
contractor  and  his  wiremen.  A  brief  description  of  the  equipment 
is  given,  followed  by  particulars  regarding  the  cables,  batteries, 
and  accessories  required,  and  a  full  account  is  provided  as  to  the 
proper  method  of  preparing  the  cable  for  wiring  in  workmanlike 
fashion,  with  ample  detailed  illustrations  which  render  errors,  if 
not  impossible,  at  any  rate  inexcusable.  Simple  rules  for  con- 
necting are  also  given,  and  methods  of  finding  and  clearing  faults 
(in  the  unlikely  event  of  their  occurrence)  are  described.  An 
explanation  of  the  working  of  the  sets,  with  diagrams  of  the 
circuits,  completes  the  booklet,  which  is  a  model  in  style  and 
substance.  It  should  prove  most  useful  to  those  for  whom  it  haa 
been  written. 

"  Proceedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVI,  No.  4.     April.  1917.     New  York  :  The  Institute. 

"  Preliminary  Mathematics."  By  Prof.  F.  E.Austin.  London: 
E.  &  F.  N.  Spon.     Price  :>s. 

Trade    Announcement.  —  The    Youksihhk     Electric 

WIBING  and  Motor  Co.,  Ltd.,  of  Sheffield,  have  removed  from 
Waingate  to  4,  Lady's  Bridge. 

Storage  Batteries  for  New  Zealand. — H.M.  Trade  Com- 
missioner in  New  Zealand  I  Mr.  1?.  W.  Dalton~l  reports  that  a  linn  at 
Wellington  desires  to  get  into  touch  with  United  Kingdom  manu- 
facturers of  storage  batteries  for  power  station  and  country  house 
lighting,  with  a  view  to  representing  them  in  New  Zealand  after, 
the  war.  This  agency  is  wanted  in  conjunction  with  an  agency 
already  held,  in  order  that  the  firm  may  be  in  a  position  to  offer  a 
complete  installation  of  power  plant.  Communications  should  be 
addressed  to  the  Department  of  Commercial  Intelligence.  73.  Basing  - 
hall  Street,  London,  E.C..  2.  (Reference  150). — Board  of  Trade 
Journal. 

Catalogues  and  Lists. — In  connection  with  the  restriction 
Order  relating  to  the  distribution  of  catalogues,  jee,  the  production 
of  which  was  ordered  and  commenced  before  March  3rd.  the  Paper 
Commission  has  been  authorised  by  the  Board  of  Trade  to  extend 
by  general  licence  until  further  order  the  period  during  which 
such  distribution  will  be  lawful. 

The  Telegraph  Cqndensbf.  Co.,  Ltd.,  Vauxhall  street.  Keu- 
nington  Oval.  London;  s.E. — The  catalogue  (40  pages)  issued  by 
the  company  contains  full  description  and  numerous  illustration's 
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of  different  types  of  artificial  lines  for  duplex  working  on  sub- 
marine cables,  especially  the  Dearlove  patent  type  with  negligible 
temperature  coefficient ;  condensers  for  submarine  cables  ;  other 
condensers,  artificial  cables  for  universities,  colleges,  and  science 
schools.  &c.  A  supplementary  list  of  eight  pages  shows  develop- 
ments, including  artificial  cable  for  telephone  experiments,  "  T.C.C." 
type  telephone  condensers,  and  Mausbridge  condensers. 

Messrs.  Arnold  Goodwin  &  Son,  Ltd.,  Sumner  Street.  South- 
wark,  London. — Illustrated  list  showing  a  number  of  their  run- 
ways in  service,  also  giving  prices  of  "  Beatall  "  lifting  blocks  and 
travelling  carriages. 

.Messrs.  Dick.  Kerr  &  Co..  Ltd..  Abchurch  Yard.  Cannon  Street, 
London,  E.C. — Folder  giving  prices  of  Britannia  drawn-wire 
lamps. 

Western  Electric  Co.,  Ltd.,  North  Woolwich. — Bulletin 
No.  4,015  (24  pages)  contains  full  particulars,  with  wiring  and 
other  diagrams  and  illustrations  of  the  company's  system  of 
automatic  replacement  interphones. 

Messrs.  Scholey  &  Co.,  Ltd.,  5fi,  Queen  Victoria  Street,  London, 
S.W. — A  series  of  small  leaflets  issued  in  connection  with  the 
Taylor  stoker.  They  relate  to  the  saving  of  labour  and  upkeep  of 
boilers,  the  increase  in  capacity  of  boilers,  and  the  ability  to  meet 
sudden  overloads  accruing  through  the  use  of  this  stoker,  also  its 
advantages  in  connection  with  the  use  of  low-grade  fuels. 

British  Thomson-Houston  Co.,  Ltd.,  77,  Tipper  Thames  Street, 
London,  E.C.  -Eight-page  reprint  from  the  ';  Beama  Journal  "  of 
an  illustrated  article  on  "  Industrial  Fittings  for  Half- Watt  Type 
Lamps." 

The  General  Electric  Co.,  Ltd..  67,.  Queen  Victoria  Street, 
London,  E.C. — Three  new  publications  :  No.  V2,088  gives  illus- 
trated particulars  and  prices  of  "  Witton "  moulded  insulation 
terminal  blocks  ;  No.  L  2,093  describes  the  G.E.C.  haulage  road- 
signalling  system  for  use  in  collieries  ;  and  No.  0  2,104,  deals 
with  the  "  Kingsway  "  miners'  electric  hand  lamp. 

Dissolutions  and  Liquidations.— British  Electrical 
Accessories  Manufacturing  Co.,  Ltd. — Mr.  E.  Fisher,  of 
12,  Cherry  Street,  Birmingham,  has  been  appointed  receiver  as  from 
April  4th.  It  is  expected  that  there  will  be  a  dividend  of  about  58. 
in  the  £. 

Alphons  Custodis  Chimney  Construction  Co.,  Ltd. — The 
controller,  Mr.  D.  H.  Allen,  has  applied  for  his  release. 

Anglo  Engineering  Co.,  Ltd. — By  an  order  dated  March  28th, 
Mr.  G.  E.  Corfield  has  been  appointed  an  additional  liquidator  to 
act  with  Mr.  A.  E.  Tilley. 

Universal  Light  and  Sign  Co..  Ltd. — A  meeting  is  called 
for  May  25th  at  35,  Coleman  Street,  E.C.,  to  hear  an  account  of  the 
winding  up  from  the  liquidator,  Mr.  J.  H.  Anneveld. 

Birmingham  Belting  Co.,  Ltd. — A  meeting  is  called  for 
May  24th,  to  hear  an  account  of  the  winding  up  from  the  liquidator, 
Mr.  E.  Taylor. 

Auto-Flash  Sign  Co.,  119,  High  Holborn,  and  Rickmans- 
worth,  lately  at  4  and  5,  Glebe  Road,  Kingsland  Road,  Dalston, 
as  the  Patent  Distributor  and  Times  Switch  Co. — Messrs.  W.  B. 
Garstin  k  W.  R.  Scott  have  dissolved  partnership. 

Climax  Stopper  and  Ebonite  Co..  Ltd. — A  meeting  of 
creditors  is  to  be  held  at  Normandy  Works.  Normandy  Street, 
Custom  House.  E.,  on  May  2nd.     Mr.  C.  A.  Henderson,  liquidator. 

Adnil  Electric  Co..  Ltd.,  London,  E.C. — Second  dividend  of 
3s.  6d.  in  the  £,  payable  April  30th,  at  6,  Clement's  Lane.  E.C,  4. 

Wholesale  Traders'  Association. — The  fourteenth  annual 

meeting  of  the  Wholesale  Traders'  Association  for  the  Protection 
of  the  Hardware,  Furnishing  and  Metal  Industries,  Ltd.,  was  held 
at  the  offices  at  Birmingham  on  April  19th.  Major  J.  H.  Cartland. 
.I.P.,  who  presided,  stated  that  the  operations  of  the  Association 
had  again  been  fully  maintained,  and  that  the  members  had  made 
extensive  use  of  its  various  departments,  which  had  afforded  them 
exceptional  facilities  and  assistance  in  many  directions  under  the 
present  abnormal  conditions;  138  new  members  had  joined  the 
Association  during  the  year,  bringing  the  total  membership  to 
3,195.  Notwithstanding  the  war.  and  the  fact  that  a  large  number 
of  firms  were  doing  Government  work,  and,  therefore,  were  not 
seeking  to  open  new  accounts,  the  number  of  status  inquiries  sent 
in  during  the  year  had  reached  the  enormous  total  of  72,772, 
involving  a  credit  of  over  £6,000,000,  thereby  showing  that  there 
was  still  a  good  general  trade  being  done  by  the  various  manu- 
facturers and  merchants  throughout  the  country,  and  that  a  large 
number  of  orders  had  been  received  from  foreign  and  colonial 
markets  which  they  were  unable  to  execute  at  the  present  time. 
In  the  debt  recovery  department  22,090  cases  were  sent  in  for 
collection,  aggregating  in  value  £224,137,  and  out  of  this  sum 
only  Si  per  cent,  proved  irrecoverable  or  bad.  In  the  insolvency 
department  there  had  been  a  considerable  decrease  in  arrangements, 
bankruptcies,  and  companies'  liquidations,  but  a  large  number  of 
cases  had  been  reported  during  the  year  where  meetings  had  been 
attended  and  combined  action  taken  in  the  interest  of  members. 
The  secretary  reported  concerning  the  Association's  activities 
relating  to  the  Registration  of  Business  Names  Act.  No  fewer 
than  five  of  the  Association's  amendments  were  included,  wholly  or 
partly,  in  the  Act.  Up  to  date  about  75,000  firms  had  already 
registered.  The  working  of  the  Act  had  shown  the  importance  of 
some  amendment  being  made  in  the  Companies'  Acts,  and  the 
secretary  was  instructed  to  take  whatever  steps  he  thought  necessarv. 
in  conjunction  with  others  to  bring  about  this  result, 


LIGHTING  AND  POWER  NOTES. 


Australia. — The  report  on  the  results  of  working  of  the 

Melbourne  City  Council's  electricity  undertaking  for  the  year  ended 
December,  1916,  shows  revenue  amounting  £197,100,  an  increase  of 
£14,505;  an  expenditure  of  £94,849,  leaving  a  gross  profit  of 
£102,250.  After  deducting  £54,339  for  capital  charges  and  depre- 
ciation, £6,540  sinking  fund.  £3,654  payment  to  employes  on 
Active  Service,  and  £1.454  special  expenses,  there  remains  a  net 
profit  of  £36,263,  £36,000  of  which  the  Committee  proposes  to 
allocate  to  the  loan  fund.  The  sinking  fund  now  stands  at 
£141,828. 

In  the  discussion  which  followed  the  presentation  of  the  report, 
a  resolution  was  moved  that  the  accounts  be  referred  to  the  Finance 
Committee,  it  being  claimed  that  the  Electric  Supply  Committee 
should  not  arrogate  to  itself  the  right  of  allocating  amounts  to  any 
funds.  Alderman  Cabena,  the  chairman  of  the  Electricity  Com- 
mittee, said  he  objected  to  one  Committee  controlling  another  ;  if 
the  Finance  Committee  was  to  control  the  accounts  of  the  Com- 
mittee of  which  he  was  chairman,  he  would  resign.  The  resolution 
to  refer  the  accounts  was  carried  by  13  votes  to  6,  and  Alderman 
Cabena  intimated  his  resignation  from  the  Committee. — Melbourne 
Age. 

In  connection  with  the  electric  lighting  department  of  the 
Cottesloe  (W.A.)  Municipal  Council,  during  1916  the  number  of 
consumers  increased  to  1,185  and  the  consumption  to  242,720  units. 
The  Council  is  now  arranging  an  agreement  with  the  Fremantle 
Tramway  Board  for  a  21  years'  service,  and,  under  the  new  system, 
it  is  proposed  to  spend  £3,000  to  make  the  necessary  changes  in 
existing  fixtures.— Commonwealth  Engineer. 

A  deputation,  consisting  of  the  representatives  of  the  Electrical 
Employes'  Association  and  the  Electrical  Trades  Union,  waited  on 
the  Lord  Mayor  of  Sydney,  N.S.W.,  recently,  to  urge  the  Council  to 
reconsider  its  decision  not  to  connect  new  consumers,  pointing  out 
that  it  would  result  in  a  number  of  men  being  thrown  trnt  of 
employment,  and  suggesting  that  the  Council  should  apply  to  the 
Railway  Commissioners  to  use  the  plant  at  White  Bay  to  generate 
electricity  to  enable  the  electric  lighting  to  be  pushed  on  with. 
The  Lord  Mayor  said  the  Council  had  been  in  communication  with 
the  Railway  Commissioners  since  last  April,  and  he  would  per- 
sonally renew  the  request.  If  the  Westinghouse  Co.  was  prepared 
to  do  the  work  of  constructing  the  engines  required  at  before-the- 
war  contract  rates,  there  was  no  doubt  that  the  Council  would  have 
no  hesitation  in  signing  a  contract  and  procuring  the  machinery  as 
ripidly  as  possible. 

Birmingham. — A  special  meeting  of  the  Electric  Supply 
Committee  has  considered  the  report  of  Mr.  C.  P.  Sparks,  president 
of  the  I.E.E.,  which  approves  the  Nechells  site,  and  it  was  agreed 
to  proceed  with  the  erection  of  the  permanent  station  as  soon  as 
practicable. 

Blackpool. — Year's  Working. — The  Corporation  elec- 
tricity department  records  a  loss  for  the  past  year — the  first  for  a 
very  long  period.  The  income  was  £45,791,  compared  with  £44,347 
in  the  previous  year,  but  working  costs  increased  from  £25,277  to 
£28,768^  resulting  in  a  loss  of  £887.  Daylight  saving  and  the 
increased  cost  of  coal  were  factors.  There  were  13,904  tons  of  coal 
used,  at  a  cost  of  £12,289.  Three  years  ago  nearly  the  same 
number  of  tons  cost  only  £8,775.  The  total  capital  outlay  to  date 
is  £252,191,  and  there  is  a  loans  sinking  fund  of  £133.262,  and  a 
reserve  fund  of  £5,223.  Only  100  new  consumers  were  added  to 
the  mains  during  the  past  year.  The  Committee  is  to  consider  a 
further  revision  of  the  charges  for  current. 

Canada. — In  an  address  before  the  Ontario  Municipal 
Electric  Association,  on  February  loth.  Sir  Adam  Beck  reviewed 
the  work  of  the  Ontario  Hydro-Electric  Power  Commission,  and 
spoke  on  the  future  of  the  provincial  system.  The  Commission  at 
present  supplies  191  municipalities,  and  expects  to  supply  over 
200  in  the  course  of  the  next  two  or  three  months.  Over 
200,000  H.P.  is  now  developed  by  the  Commission,  with  a  total 
investment  on  the  part  of  the  Commission  and  municipalities  of 
more  than  840,000,000.  Within  five  years,  Sir  Adam  expects  this 
amount  to  increase  to  $100,000,000.  In  regard  to  the  future,  Sir 
Adam  said  his  opinion  was  that  the  hydro-electric  power  system 
must  absorb  the  whole  of  the  electric  systems  in  the  province  of 
Ontario. 

Formal  protest  has  been  made  to  the  Canadian  Government  by 
the  United  States  against  the  proposed  Chippawa-Queenstown 
power  canal,  by  which  the  Ontario  Hydro-Electric  Commission 
will  divert  additional  water  from  the  Canadian  channel  of  the 
Niagara  river  for  power  development.  The  United  States  claims  that 
the  project  would  violate  the  treaty  under  which  the  diversion  limit 
above  the  cataracts  is  fixed  at  20.000  cb.  ft.  per  second  on  the 
American  side  and  35,000  cb.  ft.  per  second  on  the  Canadian  side. 
The  Ontario  Provincial  Legislature  has  been  advised  by  Attorney- 
General  Lucas  that  there  is  no  necessity  for  seeking  the  consent  of 
the  International  Joint  Waterways  Commission  to  carry  out  the 
Chippawa-Queenstown  power  development  project,  and.  acting 
under  this  advice,  the  Provincial  Legislature  will  proceed  with  the 
plans  without  the  permission  of  the  International  Commission. 
The  Ontario  Hydro- Electric  Commission  has  charge  of  the  con- 
struction, &c. —  Electrical  World. 

Clayton. — The  Bradford  Corporation  Electricity  Com- 
mittee, last  week,  considered  the  matter  of  electricity  supply  to 
Clayton,  arising  out  of  the  recent  controversy  in  that  township  as 
to  whether  this  should  be  obtained   from  Bradford  or  from  tin 
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Yorkshire  Electric  Power  Co..  the  latter  of  whom  has  a  Bill  before 
Parliament.  It  is  believed  that  there  was  a  view  that  it  would 
not  pay  Bradford  to  supply  Clayton.  A  Sub-Committee  was  appointed 
to  make  full  inquiry,  and  report  to  the  next  meeting:  of  the  full 
Committee. 

Haworth  (Yorkshire). — An   animated  discussion  ensued 

at  last  week's  District  Council  meeting:  as  to  whether  or  not  an 
Electricity  Committee  should  be  appointed.  In  open  Council,  a 
motion  for  the  re-appointment  of  an  Electricity  Committee  was 
defeated  by  a  majority  of  one,  but  subsequently  a  Committee  was 
appointed. 

Hoole.  —  Workhouse    Lighting.  —  The    U.D.C.    lias 

assented  to  Chester  T.C.  supplying:  current  to  the  workhouse,  which 
is  in  the  area  of  the  Council. 

Hull. — The  Electricity  Committee  has  received  a  com- 
munication from  the  Municipal  Employes'  Association,  asking  the 
Council  to  receive  a  deputation  in  regard  to  an  advance  of  wages. 
It  was  stated  that  a  Special  Committee  had  been  appointed  to  con- 
sider the  wages  question.  The  acting  engineer  (Sir.  MeGoris)  was 
authorised  to  employ  a  further  batch  of  women,  with  whose  work 
lie  expressed  much  satisfaction. 

In  regard  to  the  scheme  for  amalgamating  the  tramway  and 
lighting  generating  stations,  the  chairman  reported  that  an  agree- 
ment had  been  arranged  with  the  Tramways  Department  in  regard 
to  formulating  a  scheme. 

India. — Last  year's  Administration  Report  of  the  Madras 

P.  W.  D.  states  there  has  been  a  steady  increase  in  the  use  of  elec- 
tricity in  Madras  City.  As  many  as  IN  industrial  concerns  in 
Madras  are  now  being  worked  with  electric  power,  these  including 
saw  mills,  oil  mills,  flour  mills,  printing  presses  and  cement 
works,  and  if  the  supply  company  could  only  meet  the  demand,  the 
list  would  include  many  more  concerns.  Works  are  in  progress  for 
conveying  current  to  the  suburbs  of  the  Kilpauk  Adyar  and 
Royapuram,  and  the  only  delay  in  carrying  out  these  extensions  is 
due  to  non-receipt  of  materials  from  home  on  account  of  the  war. 
Altogether,  there  are  in  Madras  signs  of  general  development,  and 
a  readiness  to  accept  new  ideas. 

At  the  July  meeting  of  the  Bombay  Legislative  Council, 
the  following  resolution  is  to  be  moved  : — "  That  this  Council 
recommends  that  his  Excellency  the  Governor-in-Council  will  be 
pleased  to  place  on  special  duty,  at  the  earliest  convenient 
date,  a  capable  officer  of  the  Public  Works  Department  to  report 
upon  the  development  of  water  power  in  this  Presidency,  both  for 
direct  use  and  for  the  establishment  of  hydro-electric  plants,  the 
special  duty  officer  being  instructed  to  give  approximate  costs  of 
the  proposed  water  power  schemes,  the  details  being  left  to  be 
worked  out  by  promoters  proposing  to  utilise  the  power  for 
industrial  purposes." — Indian  Engineering. 

London. — Hammersmith. — The   Electricity    Committee 

has  had  under  consideration  proposals  by  the  electrical  engineer 
for  increasing  the  ouput  of  the  existing  generating  plant,  by 
adding  induced  draught  plant,  a  new  boiler  feed  pump,  mechanical 
stokers,  Sas.  It  is  expected  that  another  1,000-KW.  capacity  can  be 
obtained,  and  a  detailed  report  is  to  be  submitted. 

Makylebone. — The  Electricity  Committee  has  received  a  com- 
munication from  Sir  Arthur  Duckham.  chairman  of  the  Advisory 
Committee  (Ministry  of  Munitions),  asking  the  general  manager  to 
advise  him  on  matters  connected  with  a  proposed  scheme  and 
experiments  for  the  economical  use  of  coal. 

Annual  Estimates. — The  estimated  revenue  of  the  electricity 
undertaking  for  the  year  ending  March,  1918.  is  as  follows  : — From 
sale  of  electricity  to  consumers.  £187.500:  from  public  lighting. 
£14,850;  meter  rents.  £8,100;  sale  of  fittings-,  &c,  £11,280;  rent 
of  properties,  plant  on  hire,  and  sundry  charges,  &c.,  £4,510; 
making  a  total  of  £226,270.  The  estimated  expenditure  is  for 
generation  and  distribution  costs,  management  expenses,  rates. 
taxes,  fee,  £91,320  ;  maintenance  and  repairs  to  public  lamps  and 
repairs  to  properties.  £4,500;  allowances  to  employes.  £4,500; 
sales  department.  £10,250  ;  repayment  of  loans.  £47,303  :  interest. 
£66,576  ;  making  a  total  of  £224.149.  and  leaving  an  estimated 
credit  balance  on  the  year's  working  of  £1.821. 

The  Electricity  Committee  recommends  that  two  underfeed 
stokers  be  fitted  to  two  additional  boilers,  at  a  cost  of  £2. loo  ;  it 
also  reports  that  alterations  have  been  made  at  Ay  brook  Street 
sub-station,  at  an  estimated  cost  of  £  750. 

The  report  of  the  working  of  the  electricity  department  for  the 
December  quarter  shows  that  5.341.237  units  were  sold,  repre- 
senting a  net  increase  of  7'2  per  cent,  over  December.  1915.  The 
net  revenue  from  the  sale  of  electricity  and  meter  rentals  totalled 
£63.252,  being  an  increase  over  December.  1915.  of  £2,783.  The 
total  expenditure  for  the  quarter  amounted  to  £23,383,  an  increase 
as  compared  with  the  December  quarter  of  1915  of  £3,747.  The 
total  average  costs  per  unit  sold  were  I'll  Id.,  as  against  l'042d. 
The  result  of  the  quarter's  working  shows  a  net  improvement  of 
the  balance  available  for  capital  charges  of  £895,  making  a  total 
for  the  nine  months  of  £75.721. 

Mytholmroyd    (Yorkshire). — The    U.D.C,    last    week. 

agreed  to  the  Halifax  Corporation  applying  to  the  B.  of  T.  for 
an  Order  authorising  it  to  supply  electricity  to  several  industrial 
concerns  at  Mytholmroyd.  conditional  on  it  undertaking  to  dis- 
continue the  supply  on  written  request  by  the  Mytholmroyd 
Council,  and  on  there  being  no  liability  attached  for  any  cost  or 
expense  incurred  by  the  Corporation. 

Rochdale. — The  D.  R.  Cotton  Co.,  Sudden,  has  written 
to  the  Corporation  Kltctricity  Committee,  asking  if  the  department 


is  in   a  position  to  give  it   the    full   supply  of  energy   pro 
between  17700  and  1.800  kw.    The  Committee  has  replied  that  it 
cannot  supply  more  than  1,350  kw.  at  present. 

South  Africa. — The  Johannesburg  T.C.  recently  decided 

that  no  applications  for  electric  light  or  power  connections  could 
be  entertained  after  February  19th  and  until  further  power  was 
available.  The  turbines  ordered  in  England  with  this  object  can- 
not be  delivered  for  a  considerable  time. 

Swansea. — LrxKixi.-rr. — The  engineer  has  attended  a 

meeting  with  regard  to  interconnection  of  electric  supply  under- 
takings :  as  regards  the  question  of  funds  fur  t lie  preparation 
of  plants,  reports.  Sec.,  each  undertaking,  it  is  proposed,  shall 
guarantee  a  maximum  amount  of  11  guineas  per  £10, I  of  gross 

revenue. 

Tasmania. — According  to   Tenders,  Mr.  -I.   H.   Butters, 

general  manager  of  the  Government  Hydro-Electric  Department, 
has  informed  the  Launceston  City  Council  that  it  will  not  be 
possible  to  complete  the  extensions  to  the  Great  Lake  scheme  for 
18  months,  owing  to  the  impossibility  of  obtaining  the  material  in 
England  :  consequently,  the  negotiations  for  the  supply  of  energy 
have  been  suspended.  Mr.  Butters  suggests  that  it  might  be 
possible  to  limit  the  demand,  with  a  view  to  avoiding  extensions 
of  plant  in  the  meantime. 


TRAMWAY  and  RAILWAY  NOTES. 


Accrington. — Accident. — Considerable  interference  was 

caused  to  traffic  on  April  19th  through  the  breaking  down  of  the 
overhead  equipment  by  the  trolley  poles  of  two  cars  getting  into 
contact.  The  fall  of  the  equipment  resulted  in  the  breaking  of 
three  windows  in  a  Blackburn.-  car.  but.  happily,  no  one  was 
injured. 

Three  women  are  learning  the  work  of  motormen.  and  a  woman 
is  driving  a  tramcar. 

Atherton. — The  South  Lancashire  Tramways  Co.  is  non- 
employing  women  in  its  highway  repair  department. 

The  company  has  granted  £100  towards  the  equipment  of  Green 
Hall.  Atherton.  as  a  military  hospital. 

Belfast. — The  Tramways  and  Electrical  Committee  has 

recommended  the  pushing  on  of  the  new  electric  station  at 
Hamilton  Road,  convenient  to  Belfast  Lough,  and  also  recommended 
a  suggested  revision  of  the  stages  and  fares  over  the  Corporation 
system  of  tramways.  Unless  this  is  done,  the  tramways  will  soon 
lie  bankrupt,  as  the  war  has  hit  them  so  hard  that  they  are  losing 
at  the  rate  of  anything  from  £10,000  to  £15.000  per  annum,  and 
stand  to  lose  still  more  in  the  near  future  should  the  employes 
persist  in  their  demand  for  a  further  increase  of  pay — this  time  5s. 
per  week.  These  matters  will  lie  considered  at  the  next  monthly 
meeting  of  the  Corporation. 

Blackpool. — Record  Year's    Receipts. — The   receipts 

of  the  Corporation  tramways  for  the  past  12  months,  ended 
March   31st,  were   by    far  the  largest   on   record.    The  total  was 

£94.368.  or  over    £  1 0.1 more    than   the  next   best   vear.   which 

was  1913. 

Bury. — Year's  WORKING. — The  Tramways  Committee 
reports  a  profit  on  the  Bury  section  for  the  past  year  of  83,543. 
and  on  the  Radcliffe  section,  under  the  first  agreement,  a  loss  of 
£452.  and  under  the  second,  a  loss  of  £406.  It  was  decided  that 
the  profit  from  the  undertaking  and  a  sum  of  £1.456  from  the 
reserve  and  depreciation  fund  be  paid  to  the  credit  of  the  borough 
rate. 

The  Corporation  Tramways  Committee  has  refused  the  applica- 
tion of  the  Tramway  and  Vehicle  Workers'  Association  for  an 
advance  in  wages  of  10s.  per  week  for  male  and  female  employes 
in  the  tramway  department. 

Dudley. — Female  Drivers. — The  local  Trades  Council 
has  sent  a  resolution  to  the  B.  of  T..  Ministry  of  Munitions,  and 
Tramway  Co.  against  the  employment  of  women  as  tramway 
drivers,  on  the  ground  of  physical  unfitness. 

Halifax. — Year's    Working. — The   tramway  statement 

for  the  year  ended  March  31st  shows  a  total  income  of  £114,684, 
as  compared  with  £113,614  in  the  previous  year.  The  pa 
receipts  were  £111.370.  as  against  £110,130;  lug{ 
against  £149:  private  cars.  £226,  against  £95:  ticket  voucher- 
and  tokens.  £352,  against  £327:  parcel  traffic,  £1,974,  as  against 
£2.134.  Advertising  had  cost  £600,  as  against  £411.  Theexpendi- 
ture  had  been  £100,126,  a-  against  £94,458,  and  the  profit  was 
£14,559.  as  against  the  previous  year's  *:  19.055.  There  had  been  a 
decrease  in  mileage  from  2,195,980  to  2,04  '-.772.  but  the  number  of 
passengers  carried  had  increased  from  21.024.003  to  21,181 

The  figures  for  the  week,  including  the  Easter  holidays,  showed 
receipts  £1,918,  as  against  £1.914  last  year,  mileage,  35,005,  as 
against  39.285  :  receipts  per  car-mile.  1315d.,  as  against  ll'73d. 

India. — The  Government  of  Madras,  in  its  review  of  the 

Madras  Corporation's  last  report,  writes  that  the  proposals  for  the 

extension  of  the  tramway  lines  in  Madras  City.  50  a-  to  help  in  the 

of  congestion,  involve  the  widening  oi  some  of  the  bridges, 

at  considerable  post,  and  are  -'ill  under  examination. 
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The  Municipal  Commissioner  of  Bombay  has  forwarded  to  the 
Corporation  for  sanction  the  proposals  submitted  by  the  Bombay 
Electric  Supply  and  Tramways  Co.  for  extending'the  tramway 
system  along-  Esplanade  and  Sandhurst  Roads,  and  for  doubling 
the  present  single  track  along  Colaba  Road.     Indian  Engineering. 

Kcighley. — It  was  reported  that  meetings  had  been  held, 

lust  week,  between  representatives  of  the  Council,  the  Keighley 
Corporation  Tramways  Committee,  and  the  Bingley  U.D.C.  with 
aspect  to  tin-  proposed  linking-up  of  the  Bradford  tramways  at 
Cross  Flats,  Bingley,  and  the  Keighley  tramways  at  Stockbridge.  to 
which  all  parties  were  favourably  inclined,  but  the  stumbling- 
block  is  the  bridge  itself,  which  must  be  improved  before  any 
tramway  can  be  run  over  it.  The  idea  of  an  extension  of  the 
tramway  track  on  the  Bingley  side,  as  far  as  Barhouse  Lane,  had 
not  met  with  much  favour,  and  railless  extensions  met  with  the 
same  feeling1. 

Leeds. — Year's  Working.— Actual  figures  of  the  past 

year's  working  of  the  Corporation  tramways  submitted  to  the 
Tramways  Committee,  last  week,  show  that  the  receipts  were 
£515,806,  an  increase  of  £40.301  on  those  of  the  previous  year. 
and.  for  the  first  time  in  the  history  of  the  undertaking,  exceeding 
the  half-million  sterling.  The  number  of  passengers  carried  was 
112,151.883,  an  increase  of  8.698,082,  the  'car-mileage  having  been 
9,658, 5115.  an  increase  of  253.174  miles.  The  working  expenses  had 
increased  by  £25.259,  from  £236.227  to  £261,486,  thus  leaving  a 
gross  profit  of  £251,231,  an  increase  of  £15,042.  With  the 
addition  of  bank  interest  and  dividends  on  investments  to  the 
amount  of  £9,755,  there  is  a  disposable  revenue  of  £264.076.  of 
which  £120,787  is  for  interest  on  capital  and  redemption  fund 
instalments,  £30.000  for  permanent  way  renewals,  £2.373  to  go 
towards  capital  outlay  :  income-tax  takes' £  18,594,  and  war  allow- 
ances, £12.891.  The  surplus  to  relief  of  rates  is  £79,131.  equal  to 
an  8Jd-  rate.  Traffic  expenses  during  the  year  were  £122.499.  the 
average  cost  per  car-mile  being  3'044d.,  as  against  2'927d.  ;  general 
expenses  were  £39,832,  including  £22,592  in  local  rates,  and  the 
cost  of  general  repairs  and  maintenance  was  £53.291,  of  which 
£34,373  was  in  car  repairs.  Power  costs  were  £35.098.  including 
£12.070  for  energy  purchased.  War  bonus  to  employes  absorbed 
£10,766,  the  wages  bill,  including  that  bonus,  being  £161,899. 

Under  the  Northern.  Command  substitution  scheme,  a  start  has 
been  made  in  Leeds  with  the  employment  of  wounded  and 
discharged  soldiers  as  drivers,  about  20  of  these  men  being  now 
so  employed,  and  a  batch  of  others  being  in  training  at  the  depots. 

The  Glasgow  scheme  of  sale  on  the  cars  of  Id.  tickets,  with  War 
Sayings  Certificates  as  prizes  and  about  nine-tenths  of  the  money 
going  to  war  charities'  funds,  has.  it  is  understood,  been  approved 
for  the  Leeds  tramways,  and  a  start  is  expected  to  be  made  very 
soon. 

Manchester.  —  Year's    Working.  —  The    Corporation 

Tramways  Committee  on  Tuesday  decided  to  reduce  its  contribution 
to  the  city  rates  from  £  1 00.000  to  £  50.000  ;  the  increase  in  the  rates 
may  be  6d.  in  the  £ .  The  tramway  revenue  last  year  was  £978.602 — 
being  £39,000  more  than  a  year   ago  ;  the  passengers  numbered 

.219,097.258,  another  increase,  while  reduced  car-miles     18,388.302 

were  worked.  The  revenue  per  car-mile  was  12'6d.  Increased 
costs  of  material,  wages,  kc.  are  reported  ;  war  service  allowances 
and  bonuses  during  the  year  are  estimated  to  amount  to  £103,800. 

Morecambe. —  Electrification  Prospects. —  At  the 
meeting  of  the  T.C.,  last  week,  Alderman  Snowden  said  the  town's 
financial  position  was  better  than  ever  before,  and  they  were  now 
contemplating  many  improvements,  one  of  the  first  of  which  should 
be  the  abolition  of  the  horse  cars.  But  for  the  war.  they  would 
have  got  a  long  way  towards  completion  of  the  electrification 
scheme.  The  Mayor  said  the  abolition  of  the  horse  cars  would  be 
the  first  step  towards  real  progress. 

Oldham.— Year's  Working.— The  tramway  depart- 
ment last  year  made  a  profit  in  aid  of.  the  rates  of  £3.s:-t7; 
Allowances  to  dependents  of  employes  serving  with  the  Colours 
amounted  to  £5.463,  and  the  recent  war  bonus  granted  to  drivers 
and  conductors  will  mean  an  additional  expenditure  of  £3,456. 
There  was  a  loss  on  the  motor-'bus  service  of  6809. 

Discussing  the  extraordinary  application  for  an  additional 
bonus  of  10s.  a  week  by  Lancashire  tramway  workers.  Councillor 
Cheetham  said  it  was  time  the  authorities  put  their  foot  down  ; 
the  cars,  he  added,  were  run  for  the  convenience  of  the  public,  and 
not  to  find  occupations  for  a  number  of  men  and  women. 

Rochdale.  —  Year's  Working.  —  The    profit   on    the 

Corporation  tramways  during  the  past  year  was  £1,773,  as  com- 
pared with  £3,609  a  year  ago,  £4.281  in  the  previous  year,  and 
£8.489  in  1913-14.  The  Committee  recommends  the  placing  of  the 
amount  to  the  reserve  fund  for  renewals,  which  now  amounts  to 
£22,000.-  The  total  receipts  were  £90.812,  an  increase  of  £2.904, 
but  working  expenses  totalled  £50,397,  £2.274  more.  One  item- 
income-tax— amounted  to  £6.463,  an  increase  of  £2.600.  These 
charges  in  1913-14  were  £1,020.  Asumof  £6.192  has  been  spenton 
a  new  car  repair  shed. 

Salford. — At  a  meeting  of  the  Local  Trades  and  Labour 
Council,  held  last  week,  it  was  decided  to  protest  against  the 
raising  of  tr?mway  fares  by  the  Corporation. 

South  Africa. — Electric  Vehicles. — After   a  trial  of 

two  vehicles,  lasting  over  several  months,  the  Johannesburg  postal 
authorities  are  now  using  11  such  vehicles  imported  from  America. 
The  charging  garage  has  been  established  by  the  importing  firm, 
and  a  sliding-scale  tariff  has  been  arranged'  with  the  municipal 


supply  authorities.  According  to  the  S.A.  Mining  Journal,  as 
compared  with  the  ordinary  petrol  car,  weight  for  weight,  the 
electric  vehicles  are  run  to-day  at  about  half  the  cost  of  .the 
ordinary  petrol  vehicle. 

Stockport. — At  a  recent  meeting  of  theT.C.  the  chairman 

of  the  Tramways  Committee  said  that  the  present  fares  could  not 
be  continued  if  the  undertaking  was  to  hold  its  own.  The  esti- 
mates presented  showed  an  increased  expenditure  for  the  ensuing 
year  of  £8,893 .involving  an  increase  in  the  rates  of  3d.  in  the  £. 

Wolverhampton. — Wages. — The    local    branch   of    the 

Amalgamated  Association  of  Tramway  and  Vehicle  Workers  has 
passed  a  resolution  urging  the  Corporation  to  come  to  a  final  deci- 
sion as  regards  giving  increased  wages,  and  as  an  alternative 
intimating  that  permission  will  be  asked  to  withdraw  their  labour 
if  the  demands  are  not  granted. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Argentina. — The  Germans  are  putting  forward  a  proposal 
to  set  up  immediately  in  the  Argentine  a  great  wireless  station  for 
the  receipt  of  messages  from  Berlin. 

Australia. — The  animal  report  of  the  Postmaster-General 

for  1916  shows  a  loss  on  the  telegraph  service  of  £86,426,  com- 
pared with  £114,555  in  1915.  and  a  loss  on  the  telephone  service  of 
£271,685,  compared  with  £390.703.  In  September,  1915.  the  tele- 
phone call  fees  were  raised  from  Jd.'to  Id.  on  subscribers'  lines, 
and  from  Id.  to  2d.  on  public  call  office  lines,  to  reduce  the  loss. 

Automatic  Telephony. — On  March  17th  the  telephone 
service  of  the  Indianapolis  Telephone  Co.  was  changed  over  to  the 
automatic  system,  with  highly  satisfactory  results.  The  order  was 
placed  with  the  Automatic  Electric  Co.  nine  months  ago.  and  the 
time  occupied  in  completing  the  installation  is  said  to  make  a  new 
record.  There  were  about  13.000  lines  equipped  at  the  time  of  the 
change-over,  and  the  number  of  subscribers  is  rapidly  increasing.- - 
Telephone  Engineer. 

India. — Owing  to  the  numerous  extra  official  demands  on 
the  telephone  system  in  Simla,  no  telephones  can  be  given  to  new 
private  subscribers.  The  automatic  system  is  loaded  to  its  fullest 
extent,  and  additional  connections  are  being  made  to  a  central 
battery  system,  which  can.  however,  be  worked  in  connection  with 
the  automatic.  An  extension  of  the  automatic  system  will,  it  is 
hoped,  be  installed  during  the  coming  season. — Indian  Engineering. 

Morocco. — H.M.  Agent  and  Consul-General  at  Tangier 
has  forwarded  an  extract  from  the  Bulletin.  Oftieiel  of  the  French 
Zone,  containing  a  Presidential  Decree,  dated  December  5th,  1916, 
authorising  the  execution  of  certain  works,  at  a  cost  of  81, 000,000  tr- 
out of  which  1.108,400  fr.  are  provided  for  telephones,  and 
2,293,000  fr.  for  telegraphs.— Board  of  Trade  Journal. 

Telephone  Call  Recorder. — An  automatic  recorder  of 
effective  telephone  calls,  invented  by  an  Australian  railway  em- 
ploye named  Godfree,  has  been  in  use  about  18  months  at  the 
Ballarat  Telephone  Exchange  on  trial,  with  a  view  to  obviating 
the  frequent  complaints  of  overcharging.  Mr.  Halion,  the  officer 
in  charge  of  the  exchange,  has  reported  that  the  device  is  giving 
complete  satisfaction. 

Wireless  Installations  on  British  Ships. — An  Order  in 

Council  of  April  14th  gives  power  to  the  Admiralty  or  the  Ship- 
ping Controller  to  require  that  any  British  ship  shall  forthwith 
be  equipped  with  wireless  telegraph  apparatus,  and  that  the  crew 
shall  be  properly  instructed  in  its  use.  If  any  ship  to  which  such 
directions  have  been  given  puts  to  sea  without  complying  with  the 
Order,  the  owner  or  master  will  be  liable  to  punishment,  and  the 
ship  to  seizure  and  detention. — Board  of  Trade  Journal. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

Australia. — Melbourne.— May  23rd.  Victorian  Rail- 
ways Department.  Twelve  months'  supply  (8,250)  of  incandescent 
electric  lamps  as  ordered,* 

Glasgow. — May  1st.  Electricity  department.  12  months' 
supply  of  cables  and  meters.     See  "  Official  Notices  "  to-day. 

Manchester. — May  11th.  Electricity  Committee.  Stuart 
Street  generating  station.  («")  one  hydraulic  accumulator  and  elec- 
trically driven  ram  pump,  (li)  coal  conveying  plant.  Mr.  F.  E. 
Hughes.  Secretary,  Electricity  Department. 

Sheffield. — May  sth.  Tramways  and  Motors  Committee. 
Carbon-filament  lamps  for  tramear  lighting,  for  12  months.  See 
"  Official  Notices  "  to-day. 

Wigan. — May  5th.  Corporation  electricity  works.  Best 
quick-firing  slack  or  washed  peas,  for  a  year.  Electrical  Engineer. 
Bradford  Place. 

*  Specifications  may  be  seen  at  the  Department  of  Commercial 
Intelligence,  73,  Baainghall  Street,  London,  E.C. 
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Wolverhampton. — May    4th.       Electricity    <  lommittee. 

B,000-KW.  turbo-alternator,  water-tube  boilers,  economisers.  and 
induced-draught  plant,  and  mechanical  stokers.  See  "  Official 
Notices"  to-dav. 


NOTES. 


CLOSED. 
Dover. — T.C.     Coal    for   the  electricity  works: — 3,000 

tons  of  Featherstone  coal,  at   i>iis.  :>d.  jier  ton  :  2,000  tons  of  Snow- 
down  nuts,  at  2t'rs.  lid.  per  ton. 

Government  Contracts. —  List  of  new  contracts  placed 

during  March,  1917  : — 

War  Offigf. 

Bridge  megeers.— Evershed  &  Yignoles,  Ltd. 

Electric  cable  and  wire.— British  Insulated  4  Helshy  Cables.  Ltd.:  <  a] 
lender's  Cable  and  Construction  Co.,  Ltd.;  Connolly  Bros.,  Ltd.: 
Craig  Park  Electric  Cable  Co.,  Ltd  :  I.  Frankenburg  &  Sons,  Ltd.  : 
General  Electric  Co.,  Ltd.-:  W.  T.  Glover  A  Co.,  Ltd.  ;  \V.  T.  Henlev  'a 
Telegraph  Works  Co.,  Ltd.;  Hooper's  Telegraph  and  India-Rubber 
Works.  Ltd.  :  India-Rubber,  Gutta-Percha  and  Telegraph  Works  Co., 
Ltd.;  Johnson  4  Phillips,  Ltd.  :  Liverpool  Electric  Cable  Co.,  Ltd.  : 
C.  Macintosh  &  Co.,  Ltd.  :  St.  Helens  Cable  4  Rubber  Co..  Ltd. 

Telephone  cords.— London  Electric  Wire  Co.  4  Smith's,  Ltd. ;  C.  A. 
Vandervell  4  Co. 

Insulator  cups  and  caps  — Litholite,  Ltd.' 

Distribution  boards. — Kartret  Engineering  Co. 

Electric  light  fittings.— Bullers,  Ltd. ;  Electric  and  Ordnance  Accessories 
Co..  Ltd. ;  Gutheric  4  Co. ;  W.  Kent ;  J.  Macintyre  4  Co.,  LH. ; 
E.  Stevens,  Ltd. ;  J.  Stevens,  Ltd. 

Generating  sets.— A.  Lynn  4  Wrench.  Ltd.  :  Smart  4  Brown. 

Electric  lamps —British  Thomson-Houston  Co.,  Ltd.;  Edison  Swan 
Electric  Co..  Ltd. ;  General  Electric  Co.,  Ltd. ;  Siemens  Bros. Dynamo 
Works,  Ltd. 

Switches.— Kerr,  Stuart  4  Co.,  Ltd.;  W.  Sanders  4  Co.;  Sperryn  4  Co., 
Ltd.;  Wandsworth  Electrical  Mfg.  Co.,  Ltd.;  W.  White  4  Co.,  Ltd. 

Electrical  terminals,  4c— Automatic  Standard  Screw  Co.,  Ltd.;  Davis 
and  Timmins.  Ltd.:  Croggon  4  Co..  Ltd.;  F.  Giles  4  Sons;  L.  Herve ; 
Houghton-Biiteher  Manufacturing  Co.,  Ltd.:  Ingrain  4  Kemp,  Ltd.; 
Sperrvn  4  Co..  Ltd. ;  C.  J.  Thursrfeld  4  ('... 

Iron  and  steel  wire.— Dorman,  Long  4  Co..  Ltd.;  Rvlands  Bros.,  Ltd.; 
Shropshire  Iron  Co.,  Ltd. :  R.  Johnson  4  Nephew,  Ltd. 

Tinned  copper  wire. — Liverpool  Electric  Cable  Co.,  Ltd. 

Works  services.— Electric  lighting.  Cecil  Cooper  4  Co. ;  installation  of 
electric  light,  H.  J.  Cash  4  Co.;  erection  of  boilers,  Babcock  and 
Wilcox,  Ltd. 

India  Office  Store  Department. 

Brackets. -Bullers,  Ltd. 

Cable.— Calender's  Cahle  Co..  Ltd. 

Cells.— Siemens  Bros.  4  Co..  Ltd. 

Dynamo. — Lancashire  Dynamo.  4c,  Co. 

Insulators.— Bullers,  Ltd. ;  Taylor.  Tunnieliff  4  Co. 

Telephones.— Peel-Conner  Telephone  Works,  Ltd. 

Wire.    T.   Bolton  &  Sons;  F.  Smith  4  Co.:    Domian,   Long  &  Co.;   R. 
Johnson  4  Nephew  ;  Rylands  Bros. ;  Shropshire  Iron  Co. 
Post  Officf. 

Telephone  apparatus.— British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd. ; 
Peel-Conner  Telephone  Works,  Ltd. ;  Walter's  Electrical  Manu- 
facturing Co..  Ltd.;  Western  Electric  Co.,  Ltd. 

Arm  grips  for  poles. — Bavlbs,  Jones  4  Bayliss,  Ltd. 

Wood  arms.— British  Australian  Timber  Co.,  Ltd. ;  T»  Gabriel  4  Sons  and 
Burton  ;  W.  F.  HoHowaj  4  Bros. 

Bodies  and  covers  for  insulators.— Taylor,  Tunnieliff  4  Co.,  Ltd. 

Suhmarine  cable. — Telegraph  Construction  and  Maintenance  Co.,  Ltd. 

Telegraph  cable.— Briti-h  In  ulated  4  Helsby  Cables,  Ltd. ;  Henley's  Tele- 
graph Works  Co..  Ltd.  ;  Johnson  4  Phillips.  Ltd.  ;  St.  Helens  Cable  and 
Ruhber  Co.,  Ltd. ;  Telegraph  Construction  and  Maintenance  Co.,  Ltd. ; 
Union  Cable  Co.,  Ltd. 

Telephone  cable. — Peel-Conner  Telephone  Works,  Ltd. ;  Western  Electric 
Co.,  Ltd. 

Telephone  cords.— B.  I.  4  Helshy  Cables,  Ltd. ;  Western  Electric  Co.,  Ltd. 

Wire  drums.— Siemens  Bros.  4  Co.,  Ltd. 

Telephone  mouthpieces. — Crystalate  Manufacturing  Co.,  Ltd. 

Insulator  spindles.— Bullers,  Ltd. 

Telephones. — Peel-Conner  Telephone  Works,  Ltd. 

Bronze  wire. — Shropshire  Iron  Co..  Ltd. 

Commissioners  of  Public  Works,  Ireland. 

Electrical  works  and  supplies. — J.  F.  Keatinge  4  Sons. 

Hull. — The  Electricity  Committee  has  accepted  the  offer 

of  Messrs.  Priestman  for  a  grab  for  the  loading  of  coal,  ashes,  &c., 
at  a  cost  of  £1.800. 

London.— Maryleboxe. —  The  Electricity  Committee 
has  accepted  an  offer  from  Messrs.  A.  Blackmore  &  Co.  for  the 
supply  of  1.000/1.200  tons  Granville  H-in.  nutty  slack. 

The  Committee  recommends  the  acceptance  of  the  following 
tenders: — Two  additional  mechanical  stokers,  £1,809,  Underfeed 
Stoker  Co.  ;  22.000  tons  of  coke  breeze,  delivered  into  truck  or 
barge  at  gas  works,  8s.  per  ton,  Gas  Light  and  Coke  Co. 


FORTHCOMING     EVENTS. 

Physical  Society  of  London.— Friday,  April  27th.  At  5  p.m.  A;  the 
Royal  College  of  Science,  Exhibition  Road,  South  Kensington,  S.W. 
Ordinary  meeting. 

Royal  Society  of  Arts.— Monday,  April  :Vlth.  At  4.30  p.m.  At  John  Street, 
Adelphi,  W.C.  Howard  Lecture,  "The  National  Shortage  of  Iron  Hie 
upplies—  Available     Home    Supplies    of     Iron     Ore,"     by    Prof.    W.    G. 
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Faraday    Society. — Tuesday.  May  1st.     At  Burlington  House,  Piccadilly,  W. 

At  B  p.m.      Discussion  on  "Osmotic  pressure."    To  be  opened  by  Frof 

A.  w.  Porter,  F.R.S. 
Roentgen    Society. — Tuesday,  May  1st.     At    the   Cancer  Hospital,  Fulham 

Road,  S.W.    At  8.15  p.m.*   Discussion  (continued!  on  "  The  Future  of  the 

British  X-ray  Industry- " 
Institution  of  Civil  Engineers.— Wednesday,  May  2nd.     At  5.30  p.m.    At 

Great   George  Street,  S.W,     James  Forrest  Lecture  on  "The  Standard- 
isation of  Engineering  Materials,  and  its  Influence  on  the  Pro.-ixntv  ul 

the  Country,"  by  Sir  John  Wolfe  Barry,  K.C.B.,  F.R.S. 
Institute  of  Metals.— Thursday,  May  3rd.    At  S.30  p.m.    At  the  Institution  o 

Civil  Engineers,  Great  George  Street,   S.W.     Lecture    on    "Researches 

made  Possible  bv  the  Autographic  Load-Extension  Optical  Indicator,"  by 

Prof.  W.  E.  Dalby,  F.R.S. 
Junior    Institution  of   Engineers.— Friday,  May   4th.     At  7.30   p.m.    At 

39,  Victoria  Street,  S.W.    Paper  on  "Pneumatic  Tubes,"  by  Mr.  H.  E. 

Cosgreave. 
Boyal  Institution  of  Great  Britain.— Saturday,  May  5th.     At  3  p.m.     At 

Albemarle  Street,  Piccadilly,  W.     Lecture  on  "The  Electrical  Properties 

of  Gases,"  by  Prof.  Sir  J.  J.  Thomson,  Pres.R.S. 


Earth-to-Air   Discharges   and    Fire    Risks. — We  have 

ii  oeived  a  shoal  of  cuttings  from  the  Manchester  Guardian  "f 
April  17th.  regarding-  a  recent  fire  in  .Manchester,  ami  are  much 
indebted  to  our  various  correspondents.  The  following  is  the  item 
which  has  aroused  so  much  interest  : — 

"The  Portland  Street  Fire. — •  F.  .T.'  writes  from  Man- 
chester : — I  suggest  that  the  cause  of  this  fire,  and  of  others  like 
it,  may  be  found  in  the  metal  conduits — water,  hydraulic,  and  gas 
mains — which  conduct  the  earth  electricity  inside  the  buildings 
until  it  reaches  the  upper  storeys.  Here  a  resistance  is  met  with, 
as  the  conduits  are  smaller.  This  resistance  produces  heat,  and  thus 
sets  fire  to  any  inflammable  material.  If  the  conduits  are  sufficient  in 
electrical  carrying  capacity  to  conduct  the  earth  electricity  silently 
inside  the  building  until  it  reaches  the  upper  storeys,  it  discharges 
itself  through  the  roof  into  the  air.  and,  of  course,  sets  fire  to 
neighbouring  inflammable  material.  It  is  definitely  known  that  a 
large  building  in  this  area  was  set  on  fire  by  earth-to-air  electrical 
discharge.  The  conflagration  was  discovered  immediately,  and  the 
actual  cause  was  evident.  Had  this  occurred  when  there  was 
nobody  on  the  premises,  the  origin  would  not  have  been  discovered. 
This  instance  was  not  made  public.  None  of  these  warehouses  was 
protected  from  either  earth-to-air  or  air-to-earth  electrical  dis- 
charges. It  is  interesting  to  note  that  no  big  tire  has  occurred  in 
Manchester  where  provision  has  been  made  for  these  discharges 
by  the  erection  of  lightning  conductors,  which  form  a  permanently 
effective  means  for  silently  discharging  highly  charged  areas  of 
earth  or  clouds." 

One  of  our  correspondents— Mr.  G.  L.  Enderby — satirically 
inquires  whether,  in  view  of  the  high  price  of  electrical  energy, 
our  readers  will  kindly  put  forward  suggestions  for  the  utilisation 
of  this  valuable  source  of  electricity  to  light  a  few  lamps  in  the 
upper  stories  of  tall  buildings.  We  fear,  however,  that  such  hopes 
are  doomed  to  disappointment.  We  do  not  know  who  "  F.  J."  is, 
or  where  he  acquired  his  profound  insight  into  atmospheric  elec- 
trical phenomena,  but  we  could  suggest  other  initials  which  would 
be  more  appropriate. 

American    Electrical   Industry   and    the  War. — Under 

the  title  "  Electrical  Industries  Ready  to  Serve."  the  Electrical 
Worlds  U.S.,  publishes  appropriate  messages  from  leaders  of  these 
industries,  the  writers  being  Mr.  E.  W.  Rice.  jun..  president  of  the 
General  Electric  Co.  ;  Mr.  S.  S.  Wheeler,  president  of  the  Crocker- 
Wheeler  Co.  ;  Mr.  H.  W.  Buck,  president  of  the  American  Institute 
of  Electrical  Engineers  ;  and  Mr.  H.  A.  Wagner,  president  of  the 
Xational  Electric  Light  Association.  The  letter-Trem  Mr.  Rice 
reads  as  follows  :— 

"The  Industry's  Pledge. 

"To  the  Electrical  World. 

"  The  President's  message  expresses  in  simple  but  powerful 
words  the  solemn  and  final  judgment  of  a  great  peace-loving  people 
on  the  issxies  of  this  great  war. 

"  While  every  thoughtful  citizen  must  realise  the  gravity  of  the 
step  which  we  are  now  taking,  there  will  be  no  holding  back,  and 
no  matter  what  trials  the  future  may  have  for  us.  the  knowledge 
that  we  are  fighting  in  defence  of  all  that  makes  life  worth  living 
will  enable  us  to  persevere  until  victory  for  ourselves  and  our 
natural  allies  has  been  obtained. 

"Men  of  the  electrical  industry,  representing  every  phase  of 
scientific  and  engineering  activity,  will  be  able  to  render  invaluable 
service,  as  a  modern  war,  as  is  well  known,  cannot  be  won  by 
courage  and  strength  alone,  but  demands  skill  in  control  of  com- 
plicated machinery  and  the  use  of  scientific  methods  all  the  time 
and  everywhere. 

"  This  is  not  a  war  between  peoples,  but  a  mighty  conflict  of 
irreconcilable  ideals  of  government  and  of  life,  and  there  can  be 
no  question,  therefore,  that  every  citizen  of  this  country  who 
treasures  our  ideals  will  welcome  the  solemn  privilege,  which  has 
been  forced  upon  him,  of  fighting  for  them.  We  all  devoutly 
hope  and  believe  that  the  entrance  of  our  nation  on  the  aide  of 
liberty  and  humanity  will  bring  to  a  speedy  end  this  terrible 
scourge  of  the  world. 

"  E.  W.  Rice,  jun. 

"Schenectady,  April  toil,  1917." 

Restriction    of    Sunday    Labour.— According    to    the 

Daily  Telegraph,  Sunday  labour  is.  as  far  aa  possible,  to  be 
abolished  in  a  large  majority  of  the  establishments  controlled  by 
the  Ministry  of  Munitions,  from  the  beginning  of  May.  Establish- 
ments in  which  the  process  worked  is  of  necessity  of  a  continuous 
nature  will  not  come  within  the  operation  of  the  new  order,  and 
an  exception  will  also  be  made  in  the  case  of  firms  whose  contracts 
are  of  great  urgency. 

The  abolition  of  continuous  Sunday  labour  in  the  national 
factories  and  in  controlled  establishments  has.  in  most  cases,  been 
highly  beneficial,  as  would  be  anticipated  in  view  of  the  results 
of  investigations  noted  in  our  pages,  which  showed  that  a  suitable 
division  of  time  between  labour  and  rest  diminished  fatigue  and 
increased  output.     Long  working  hours  do  not  pay. 

That  Sunday  labour  has  a  pernicious  effect  on  the  health  of 
workers,  particularly  in  heavy  trades,  says  the  Times,  i-  one  of  the 
conclusions  of  an  interim  report,  on  Industrial  Efficiency  and 
Fatigue,  which  has  just  been  issued  by  the  Health  of  Munition 
Workers'  Committee  The  report  contains  certain  memoranda 
which  have  already  been  published,  but  much  of  it  is  a  record  of 
new  and  important  work.     The  investigations  of  Prof.  Loveday  on 
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the  incidence  and  causation  of  lost  time  reveal  the  fact  that 
insufficient  allowance  is  generally  made  for  the  extent  to  which 
lost  time  is  caused  by  sickness,  partly  owing-  to  the  difficulty  of 
obtaining  reliable  medical  certificates.  Except  when  hours  have 
been  very  long,  relatively  to  the  class  of  work,  evidence  is  lacking 
of  an  increase  of  sickness.  On  the  other  hand,  the  hours  gained 
by  overtime  maybe  lost,  to  a  large  extent,  by  lost  time.  Prof. 
Loveday  suggests  reasons  for  the  opinion  that  the  employment  of 
workers  before  breakfast,  is  uneconomical  and  unprofitable.  In 
regard  to  "  staleness,"  a  single  day  off  given  occasionally,  at  the 
right  time,  would,  it  is  suggested,  have' avoided  much  wasteful 
reduction  of  capacity,  and,  in  the  worst  cases,  the  total  loss  of 
many  days  of  work. 

Volunteer  Notes. — First  London  Engineer  Volun- 
teers.—Headquarters  :  Balderton  Street,  Oxford  Street,  W. 

Orders  for  the  Week,  by  Lieut.-Colonel  Clay,  V.D.,  Commanding  : 

Vonday,  dprUSO'h.— Technical  for  No.  3  Company,  Right  Half  Company,  at 
Regency  Street.  Drill  No.  :i  Company,  Left  Half  Company,  signalling  Class. 
Recruits'  Drill,  6.30—8.    Medical  examination  and  attestation,  6—8. 

Tuesday,  May  Id.— Lecture,  "Demonstration  of  Landscape  Target,"  by 
Platoon  Sergeant  Hoad,  (i.:ll).     Physical  drill  and  bayonet  fighting.  7.30  to  8.30. 

Wednesday.  May  2nd.— Instructional  Class,  6  15.  Drill  No.  1  Company,  Right 
Half  Company. 

Thursday.  May  3rd.— Drill  No.  2  Company,  Right  Half  Company.  Ambulance 
Class  by  M.O.,  6.80.    Signalling  Class. 

Friday,  May  ith.— Technical  for  No.  3  Company,  Left  Half  Company, 
Regency  street.  Drill  No.  3  Company,  Right  Half  Company.  Recruits' Drift, 
11.31)    k.;io. 

Saturday,  May  nth.—  Commandant's  Parade,  2.45.     Uniform,  for  drill 
Park. 


Sunday,   May   6(1:.    -Special     work    at    Bombing  School. 
Common  Station  (City  ana  S.L.  Railway),  Tube,  0.45  a.m. 

{By  order),  Macleod  Yeahsley,  Capt< 


Hyde 
Parade,   Clapham 


Metropolitan  Association  of  Electric  Tramway  Managers. 

—A  meeting  of  the  members  of  this  Association  was  held  at  the 
Municipal  and  County  Club.  Whitehall  Court,  Whitehall.  S.W..  last 
Friday,  when  there  were  present: — Messrs.  Ullmann  (East  Ham), 
chairman:  Hammond  (M.E.T.).  vice-chairman:  Bruce  (L.G.C.), 
Harvey  (Ilford).  Mason  (South  Met.).  Mackinnon  (London  United), 
and  Goodyer  (Croydon),  hon.  sec.  Letters  of  inability  to  attend 
were  received  from  Messrs.  Murray  (Walthamstow),  Slattery  (West 
Ham),  Williams  (Erith),  Stokes  (Bexley  Heath),  and  Schofield 
(Leyton).     Various  matters  of  interest  were  discussed. 

Manchester  Engineers'  Wages. — The  pieceworkers  in  the 
engineering  trade  in  the  Manchester  district  have  received  notice 
that  the  Government  Production  Committee  has  awarded  them  an 
alvauce  of  7£  per  cent,  for  the  period  of  abnormal  conditions 
which  have  been  brought  about  by  the  war.  The  application  was 
for  a  15  per  cent,  advance,  and  originally  the  men  were  granted  a 
3s.  a-week  bonus.  Against  this  award  they  appealed. —  Mornina 
Post. 

Decimal    Coinage   and    the    Metric    System. —  It    was 

announced  by  Mr.  Bonar  Law.  in  the  House  of  Commons,  on 
Monday,  that  Lord  Balfour  of  Burleigh's  Sub-Committee  of  the 
Reconstruction  Committee  on  Commercial  Policy  is  considering 
the  question  of  British  and  Imperial  weights  and  measures  and 
the  decimalisation  of  British  coinage. 

On  Monday,  the  Central  Chambers  of  Agriculture  adopted  a 
resolution  in  favour  of  a  new  system  of  weights.  The  report 
recommended  that  the  existing  legal  cental  of  100  lb.  should  be 
substituted  for  the  112-lb.  cwt.,  20  such  centals  to  be  the  ton  of 
2,000  Hi.  It  was  also  recommended  that  quotations  should  be 
given  on  the  basis  of  the  pound  and  cental,  and  that  the  Press 
should  be  urged  to  adopt  the  same  basis  for  market  quotations. 
Evidently  the  farmers  will  not  oppose  the  introduction  of  the 
decimal  system.  • 

Federation  of  British  Industries. — As  a  result  of  the 
deputation  of  representatives  of  the  Federation  of  British 
Industries,  the  British  Manufacturers'  Association,  the  Central 
Association  of  Controlled  Firms,  and  the  Employers'  Parliamentary 
Association,  the  following  gentlemen  have  been  appointed  to  form 
an  Advisory  Committee  to  the  Ministry  of  Munitions,  and  the 
appointment  has  been  approved  by  the  Ministry  :— Messrs.  G. 
Muir  Ritchie,  Douglas  Vickers.  Geo.  Terrell,  M.P.,  R.  G.  Perry, 
H.  M'Gowan.  and  Sir  Frederick  H.  Smith,  Bart.  We  shall  refer 
further  to  tho  matter  later. 

The  Schedule    of    Protected    Occupations :  Electrical 

Workers.— There  is  obtainable  from  the  Government  printers  a 
Schedule  of  Protected  Occupations  (MM  130,  one  penny),  dated 
April  21st,  l'J  17.  for  men  employed  on  Admiralty,  War  Office,  or 
Munitions  work,  or  in  railway  workshops.  This  is  in  connection 
with  the  decision  of  the  War  Cabinet  that,  in  order  that  the  supply 
of  men  for  the  Armies  in  the  Field  may  be  maintained,  a  consider- 
able number  of  men  fit  fur  general  service  must  be  released.  The 
War  Service  Badge  Certificates  and  Trade  Cards  are  to  be  superseded 
by  a  system  which  protects  from  recruiting  men  who  may  from 
time  to  time  be  found  indispensable.  The  schedule  shows  the  age 
above  which  workers  are  protected  for  the  present ;  but  if  the 
needs  of  the  Army  again  become  urgent,  the  arrangements  may  be 
modified.  Electricians  may  be  called  up  below  the  age  of  23,  but 
electrical  fitters  of  all  ages  are  protected.  In  instrument  making, 
all  electricians  on  medical  apparatus  are  protected,  whatever  their 
ages.  In  scientific  and  electrical  instrument  making,  there  is 
protection  for  all  ages  of  men  making  scientific  instruments  and 
wireless  telegraph  instruments,  while  the  age  of  23  is  fixed  as  the 
limit  for  protection  of  " electrical  instrument  makers."  In  X-ray 
apparatus  manufacture,  there  i^    protection    for   coil  makers  and 


pumpers  of  all  ages,  but  for  photographic-plate  makers  (including 
chemists)  the  age  is  fixed  at  23.  Skilled  men  of  all  ages  in  the 
manufacture  of  electrical  insulating  material  and  electrical  wire 
and  cable  are  protected,  as  are  a  number  of  classes  of  men  engaged 
in  electrical  accumulator  manufacture,  though  departmental 
managers  or  foremen  are  protected  above  25  only.  Skilled 
workmen  only,  engaged  in  electric  lamp  manufacture,  are  protected 
at  all  ages.  The  entry  respecting  electrical  generating  stations  is 
as  follows  : — 

Station  and  sub-station  engineers,  switchboard  attendants, 
shift  engineers,  cable  jointers,  age  23.  Electrical  generating 
stations  include  those  for  tramway  undertakings  in  cases  where 
the  undertakings  are  certified  by  the  Ministry  of  Munitions  under 
the  Munitions  of  War  Act.  Other  workmen  employed  by  certain 
electrical  undertakings  are  to  be  as  and  if  specified  in  the 
"  Engineering "  Section  of  the  Schedule.  Under  Professional 
occupations,  electrical  engineers  are  protected  above  the  age  of  23. 

Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers.— The  report  of  the  Committeeof  the  Birmingham 
Local  Section  was  presented  to  the  annual  general  meeting  on 
Wednesday  last.  It  stated  that  the  average  attendance  at  meetings 
was  f(i,  compared  with  43  in  the  previous  session.  The  membership 
showed  a  net  decrease  of  four  members.  The  following  are  the 
office-bearers  and  Committee  for  1917-18  : — 
Cltairman,— S.  T.  Allen. 
Vice-tfliairmen.—S.  B.  Rosher  ;  C.  C.  Garrard,  Ph.D. 

Ordinary  Members  of  Committee  :—■¥.  H.  Clough,  F.  Forrest, 
W.  H.  Heaton,  E.  J.  Kipps,  W.  A.  Jackson,  S.  James,  W.  Harden, 
A.  Pearson,  T.  Plummer,  W.  E.  Sumpner,  D.Sc,  F.  Thursfield,  E.  O. 
Turner,  and  J.  M.  Walshe. 

Honorary  Secretary. — J.  D.  Morgan. 

We  understand  that,  acting  under  Article  30,  some  36  gentlemen, 
many  of  them  very  well  known  in  the  electrical  world,  have  sent 
in  the  nomination  of  Mr.  Gerald  W.  Partridge,  for  the  office  of  vice- 
president  of  the  Institution. 

Institution  of  Civil  Engineers.— At  the  annual  general  meeting 
on  April  17th,  the  result  of  the  ballot  for  the  election  of  officers 
was  declared  as  follows  : — President,  Mr.  W.  B.  Worthington  : 
vice-presidents.  Mr.  J.  A.  F.  Aspinall,  Mr.  H.  E.  Jones,  Sir  John  P. 
Griffith,  and  Mr.  J.  A.  Brodie.  Other  members  of  Council  include 
Dr.  Dugald  Clerk,  F.R.S.,  Colonel  R.  E.  B.  Crompton,  C.B.,  Sir 
Robert  A.  Hadfield,  F.R.S.,  Prof.  Bertram  Hopkinson,  C.M.G., 
F.R  S.,  Dr.  W.  H.  Maw,  Mr.  Basil  Mott,  Capt.  H.  P.  R.  Sankey, 
C.B.,  and  Sir  John  F.  C.  Snell. 

S.A.  Institute  of  Electrical  Engineers — In  his  presidential 
address.  Mr.  W.  H.  Perrow  took  the  induction  coil  as  his  text,  and 
reviewed  its  early  history,  subsequent  development,  and  some  of  its 
applications. 

Faraday    House    Scholarships. — As    a    result   of   the 

Scholarship  Examinations  held  at  Faraday  House  Electrical 
Engineering  College,  Southampton  Row,  London,  W.C.,  this 
month,  the  following  awards  have  been  made  by  the  Governors 
of  the  College  : — To  John  Arnold  Gundry  (St.  Bees  School),  a 
Faraday  Scholarship  of  50  guineas  per  annum,  tenable  for  three 
years  ;  to  Arthur  Leslie  Long  (Hertford  Grammar  School),  a 
Maxwell  Scholarship  of  50  guineas  per  annum,  tenable  for  two 
years  ;  to  Harold  Charles  Reeves  (County  School,  Wood  Green), 
an  Exhibition  of  30  guineas  per  annum,  tenable  for  three  years  ; 
to  Eric  Gledhill  (County  School.  Fishguard),  an  Exhibition  of 
30  guineas  per  annum,  tenable  for  three  years  :  to  Cecil  Corbin 
(the  Philological  School,  Southsea).  a  Special  Prize  of  25  guineas. 

The     Colonial     Premiers. — °n   Tuesday  afternoon,    at 

Stationers'  Hall,  the  British  Manufacturers'  Association,  1915, 
gave  a  reception  to  the  Colonial  Premiers.  The  address  of 
welcome  was  given  by  Mr.  George  Terrell,  M.P..  chairman  of  the 
Association,  which  has  a  membership  of  700  firms  engaged  in 
practically  every  branch  of  manufacture.  He  explained  that  one 
of  the  main  purposes  of  the  Association  was  to  foster  better  trading 
relations  with  the  Dominions  and  Colonies,  while  another  was  to 
arrive  at  a  better  understanding  with  the  employes.  Their 
members  were  prepared  to  make  any  necessary  sacrifices  for  the 
successful  prosecution  of  the  war,  and  after  the  war  they  would  do 
all  that  lay  in  their  power  to  prevent  the  Huns  from  coming  back 
here  to  overrun  the  country  as  in  the  past.  They  must  also 
prepare  for  the  gap  of  many  months  which  was  certain  to  occur 
between  the  stoppage  of  the  manufacture  Of  munitions  and  the 
resumption  of  normal  manufacturing.  Unrest  was  always  certain 
in  times  of  unemployment,  and  the  Association  urged  the  Govern- 
ment to  be  ready  with  a  policy  of  reconstruction,  a  policy  of  pro- 
tection for  British  trade,  and  a  policy  of  consolidation  of  the 
Empire  on  the  basis  of  preferential  trade.  Sir  Edward  Morris. 
Prime  Minister  of  Newfoundland,  responded,  and  in  doing  so, 
referred  to  certain  after-the-war  problems.  Thorough  organisa- 
tion was  necessary  in  order  that  we  could  deal  with  them  aright. 
The  Kaiser  had  done  more  than  any  man  before  him  to  bring  about 
the  unity  of  the  British  Empire. 

American  Help  for  British  Engineers. — We  read  in-  the 

American  Electrical  Review  that  a  Committee  of  representative 
American  engineers,  including  a  very  large  percentage  of  pro- 
minent electrical  men  throughout  the  country,  has  issued  an  appeal 
to  the  members  of  the  engineering  profession  in  the  United  States 
to  contribute  to  a  fund  for  the  relief  of  the  families  of  engineers 
in  Great  Britain  who  are  experiencing  serious  privation.  Mr. 
Lewis  B,  Stillwell  is  acting  us  treasurer  and  receiving  subscriptions, 


Vol.  80.     No.  2,057,  April  27,  1917]         THE      ELECTRICAL      REVIEW. 


4G7 


Appointments  Vacant.— The  Cape  Town  City   Council 

has  been  inviting  applications  tor  the  position  of  city  electrical 
engineer,  at  a  commencing  salary  of  £1,000  per  annum  ;  applica- 
tions have  to  be  received  by  the  town  clerk  by  May  1 5th. 

Chief  assistant,  two  maintenance  engineers,  two  switchmen  and 
sub-station  supervisors,  and  two  stokers,  for  the  Oxford  Electricity 
Co.,  Ltd.  ;  shift  engineer  for  the  Stepney  B.C.  Electricity  Works  ; 
shift  engineer  H2s.)  for  the  Queen  Mary's  Military  Hospital, 
Whalley  ;  two  shift  engineers  for  the  Batley  Corporation  Electricity 
Works.     See  our  advertisement  pages  to-day. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.— Mr.  .1.  E. 
Pearce,  engineer-in-charge  at  the  Hammersmith  B.C.  elec- 
tricity works,  has  been  granted  a  commission  as  Lieutenant 
in  the  Royal  Engineers.  Mr.  H.  R.  -Watts,  meter  superin- 
tendent, has  been  granted  a  commission  as  Lieutenant  in  the 
Royal  Garrison  Artillery. 

Southport  T.C.  has  increased  the  salary  of  Mr.  T.  J.  Ken- 
drew,  the  borough  tramways  manager,  by  A'50  to  £300.  Aid. 
Griffiths  said  there  was  not  an  undertaking  of  similar  size 
and  importance  where  a  manager  received  so  low   a  salary. 

The  Lancaster  Electricitj  Committee  has  agreed  to  paj  a 
bonus  of  .±'75  to  Mr.  J.  B.  Patterson,  acting  electrical  engi- 
neer, for  extra  services  during  the  absence  of  Major  E.  C. 
Millies. 

General. — Mr.  A.  W.  Bush  has  resigned  his  position  in  the 
Sheffield  Corporation  electricity  supply  department,  and  has 
joined  Messrs.  Marsh  Bros,  (electricians).  Ltd.,  of  Sheffield, 
as  their  representative. 

Mr.   A.    11.   Desporges,    who    has  been   in  the    emploj    of 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich,  for  nearly  30 
years,  has  been  gazetted  as  a  Temperarj  Second-Lieutenant 
on    probation   as  Equipment  Officer.  Royal   Flying   Corps. 

At  Stoke-on-Trent,  on  April  17th.  the  marriage  took  place 
of  Mr.  Henry  BeDSON,  A.M.l.E.K.,  of  London,  to  Miss  Rosalie 
Newton. 

Roll  of  Honour.— Captain  A.  X.  Drysdale,  M.C.,  High- 
land Light  Infantry,  a  director  of  Messrs.  Drysdale  &  Co., 
Ltd.,  "Bon-Accord"  Works,  Glasgow,  died  on  April  loth, 
at  a  casualty  clearing  station  in  Prance,  from  wounds  re- 
ceived in  action  on  April  1st. 

Private  Stam.KY  SpURGEON,  Essex  Regiment,  who  has  fallen 
in  action  whilst  serving  with  the  Egyptian  Expeditionary 
Force,  was  with  Messrs.  Croiupton  &  Co.,  Ltd.,  of  Chelms- 
ford. 

The  Military  Medal  for  bravery  at  the  Front  during  an  air 
raid  has  been  awarded  to  Bombardier  Geo.  Bass,  R.G.A., 
who  enlisted  from   the   Dover  Corporation   tramway   stall'. 

Private  W.  Kirbv,  Royal  Warwickshire  Regiment,  who  is 
reported  killed,  after  being  missing  since  July  1st  last,  was 
with  the  Rugby  works  of  the  B.T.H.  Co.,  Ltd'. 

Third  Air  Mechanic  M.  Bruce,  who  joined  the  fir.F.C.  only 
three  weeks  ago,  whilst  with  the  B.T.H.  Co.,  Ltd.,  of  Rugby, 
has  died  from  illness  at  a  military  camp. 

Private  W.  PODMORE,  North  Stall's.  Regiment,  who  was 
with  Messrs.  Taylor  &  Tunnieliffe,  of  Flanley.  has  been  killed 
in  action. 

Gunner  George  Lewis,  Salford,  of  the  R.O.A.,  who  has 
died  of  wounds,  was  employed  at  the  British  Westinghouse 
Works,  at  Trafford  Park. 

Private  Tom  Yates,  of  Stretford,  Royal  Berkshire  Regi- 
ment (late  Northants  Regiment),  who  was  formerly  in  the 
emploj  of  Messrs.  W.  T.  Clover  A  Co.,  Ltd.,  Trafford  Park, 
is   reported  to  have  been  killed  on   April  4th. 

The  Times  states  that  Lieutenant  George  Laurence  Forbes 
Mackay.  Leinster  Regiment  (Royal  Canadians),  attached  to 
a   Signal    Company,    R.E.,  died  on    April    12th,    aged    I'd.    of 

WOUnds  received  whilst  supervising  the  mending  of  a  buried 
cable. 

Obituary.— Mi!.  George  O.  Ward.— It  is  with  regrel  we 
have  to  record   'be  death   fr heart  failure  of   Mr.   George 

C.  Ward,  deputy-chairman  of  Messrs.  Davidson  A  Co.,  Bel 
fast,  which  occurred  suddenly  on  Tuesdaj  morning  at  bis 
resilience  at  Craigavad.    Mr.  Ward,  who  was  56  years  of  age, 

was  at  business  last  Saturday,  and  was  in  hi-  usual 
health  on  Sunday,  but  was  suddenly  taken  ill  during  the 
night.     He   was  the  eldest   surviving   son   of  the  late   Mr.    F. 

D.  Ward,  and  began  his  business  career  with  the  well-known 
(inn  of  Marcus  Ward  &  Co..  where  he  served  bis  time, 
and  eventually  held  a  prominent  position,  fie  joined  the 
Sirocco  Works  '21  years  ago.  and  was  appointed  a  director 
when  the  company  became  a  limited  concern  in  1898.  A  good 
business  man,  an  energetic  worker,  be  locally  supported  Mr. 
S.  C.  Davidson,  whose  lifelong  friend  he  was,  during  the  many 
years  of  their  close  association,  and  contributed  in  no  small 
measure  to  the  success  of  the  firm,  not  sparing  himself  in 
any  way,  and  more  especially  since  the  outbreak  of  the  war, 
when    the   absence  of   two  co-directors  at   the   Front    greatly 


increased  the  work  and  responsibility  of  tin-  remaining  direc 
tors.  Mr.  Ward  was  a  genial  man  of  very  kindly  disposition, 
whose  loss  will  be  sincerely  mourned  by  his  many  personal 
and  business  friends.  The  greatest  sympathy  is  felt  for  Mrs. 
Ward  in  her  bereavement. 

Mr.  Ai.wyn  Walter  Staveley. — We  regrel  U  report  the 
death  of  Mr.  A.  W.  Stavelev.  of  the  firm  of  Messrs.  Cent  and 
Co.,  Ltd..  Leicester,  which  occurred  suddenly  on  Mondaj 
morning  last,  at  his  residence  in  Redeliffe  Road,  Nottingham, 
at  the  age  of  58  years.  Mr.  Staveley  was  at  the  works  up  to 
mid-day  on  Saturday,  and  appeared  in  his  usual  good  health, 
but  a  sudden  attack  of  i lln.-ss  during  the  week  end  caused  his 
decease  through  heart  failure.  Mr.  Staveley  joined  the  late 
Mr.  J.  T.  (lent  in  1880,  and  took  an  active  part  in  tli.  man 
agement  of  a    growing   business.      When  the  linn    was  eventu 

ally  formed  into  a  limited  company,  he  took  the  position  of 

senior  director,  and  continued  this  office  up  to  the  time  of 
his  death. 

Mil  Ferdinand  W.  Roebling. — Mr.  F.  W.  Roebling,  trea- 
surer and  managing  director  of  John  A.  Roebling's  Sons  Co., 
died  on  March  Kith,  at  Trenton,  X..I.,  aged  T.'j.  His  father 
was   the   founder  of  the  business. 

Mr.  Rankin  Kennedy. — We  deeply  regret  to  record  the 
death  of  an  old  friend.  Mr.  Rankin  Kennedy,  who.  in  his 
earlier  years,  when  his  interests  were  more  directly  electrical 
than  they  have  recently  been,  was  a  frequent  contributor  to 
the  pages  of  the  Electrical  Review. 

Dr.  W.  Gould  Rhodes.— We  regret  to  announce  the  death, 
after  a  prolonged  illness,  of  Dr.  W.  G.  Rhodes,  at  Man- 
chester. His  scientific  training  was  acquired  at  Owens  Col- 
lege (Victoria  University),  Manchester,  where  his  remark- 
able mathematical  gifts  were  developed,  and  he  attained  the 
degree  of  M.Sc.  (later  proceeding  to  the  Doctorate).  Coming 
to  London,  he  spent  some  years  at  the  Central  Technical  Col- 
lege as  demonstrator  and  lecturer  in  physics  and  electrical 
engineering  under  Prof.  Ayrtoii,  and  contributed  numerous 
articles  to  our  pages.  In  1896  Mr.  Rhodes  took  up  the  posi- 
tion of  chief  lecturer  in  electrical  engineering  at  the  Royal 
Technical  institute,  Salford.  with  which  he  was  connected  for 
mam  years,  eventually  becoming  head  of  the  electrical  engi- 
neering department,  lie  also  developed  a  private  consulting 
practice;  in  conjunction  with  Mr.  -L  M.  Hewitt  he  was  con- 
sulting engineer  to  the  Llandudno  &  Colwyn  Bay  Electric 
Traction  Co.,  and  undertook  an  interesting  investigation  of 
the  Belgian  system  of  light  railways.  He  was  the  author  of 
a  number  of  technical  papers  ami  books  on  alternating  cur- 
rents. Both  as  a  valued  contributor  and  as  a  personal  friend 
of  long  standing,  he  stood  high  in  our  esteem,  and  many  of 
our  leaders  will  share  our  sorrow  at  his  early  death.  He 
leaves  a  widow  and  one  son. 

Mit.  P.  II.  BlTRNHAM. — Mr.  Richard  Henry  Burnhani.  late 
telegraph  superintendent  to  the  S.E.  &  C.  Railway,  passed 
away  at  Norwood,   on  April   '21th,   aged  71   years. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


J.  Stone  &   Co.,   Ltd.— Debenture  dated  April    4th.   1917, 

l,.  s.-i-iin-  fllill.uilil  ,  I,.,,-,,]  on  the  company's  undertaking  and  property,  pje- 
senl  and  future,  including  uncalled  capital.  Holders:  London  Count)  and 
Westminster  Bank. 

Chelsea  Electricity  Supply  Co.,  Ltd. — A  memorandum  of 

satisfaction  to  the  extent  ..l  653,212  on  Dcocmbci  18th,  1916,  ..I  debenture 
stock  created  March  8th,  1895,  securing  -nm.  to  the  nominal  amount  of  the 
share  i  ..pilot.  ' 

Rawlinris  Bros.,  Ltd. — A  memorandum  of  satisfaction  on 

April    4th,     1917,    ol    dcbenti lated    March    18th,     1909,    securing    £200,    has 

be.  ii  111.. I. 

Harpin    &    Co.,    Ltd.    (109,290).     Capital,   .£!.', .MKl    in    A'l 

~l s  (1,500  | 1,000  onl.)      Return  dated    March    12th,    CUT      775  pref. 

and    727    ord.    shares    taken    up;     £977    paid;     £52f isidered    .,-    p    ii 

gages    .,,.,1    charges      Nil. 

Clarke,     Chapman     &      Co.,      I. Id.      (39,045).-   Capital, 

£250,000    In    Is.ii I.    .,ni|    7,000   pref,    shares    ol    t I\.      I; 

March    18th,   1917.      15,281    .,,,1.  ,,n,l  il.lls.',  ,,, . i  ,1..  ,,    up;    £10 

.-.,11. . I    i|    ,,,,  a. :,::,;  ,„.|  .   12   10s.  on  200  ord.,  .,,,,1   I'M  ,„,    1,435  pi 

paid;    £142.450   .,.(,,,.1      ,.    paid,    being    flu   pei     share    on     11,545 

2."i".lP    pref.,    and    t'7     III-,     pei     share    on    2" I        Vforlga 

£100,000 

British  Mica  Co.,  Ltd.  (72,187).     Capital,  65,000  in  2,000 

prel    .,,,,1  a. I,   .1,,,.,  ,.i    tl    each.      Return  dated    Decern  be  i    17,1..    1901. 

785  prel    and    2,194   •ml.   shares    taken   up;    £979    p 
paid,     Mortg  ig.  s    ind    charges      Nil 


CITY     NOTES. 


The  report   for  L916  shows  a  remarkable 

Western  Electric     increase  in  gross  sales.     They  jumped   last 

Co.  (U.S.A.)       year    from    $63,852,469  to   $106,986,677,8 

gain  oi   62  pei    oenl       I  !    bland 

Deoember  31st.  191b,  were  $22,028,000  in  value  more  than  on 

December  31st,    1915.     The    report   states  that   manufacturing 
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conditions  in  America  during  the  year  have  been  extremely 
difficult.  It  has  been  almost  impossible  to  provide  a  regular 
supply  of  material,  not  only  on  account  of  the  general  short- 
age, but  also  on  account  of  the  uncertainties  of  freight  trans- 
portation. The  demand  for  products  increased  very  rapidly 
during  the  year,  and  the  necessity  of  meeting  this  demand 
has  taxed  all  available  resources  for  machinery,  tools,  and 
other  expense  items.  The  detailed  earnings  report  for  the 
year  1916  is  as  follows:  — 

$106,986,677 


Sales      

Other   income  

Total   income  

( lost  of  merchandise         

Expenses         

Taxes  '.      ••• 

Special  payments  to  employes    ... 
Reserve  for  contingencies 
Available  for  interest  and  dividend 

Interest    paid  

Dividends       ..:        

Carried  to  common   stuck 


1,229,636 

108,216,313 
95,936,433 

7,014,254 
587,050 
973.866 
500,000 

3,204.71(1 
8811,(19-1 

•2,10(1,1  Kill 
221,616 

-Electrical  Review  and  Western  Electrician. 


Mr.  P.  D.  Ti'ckett  presided  at  the 
Urban  Electric  annual  meeting  on  April  11th.  He  said 
Supply  Co.,  Ltd.  that  the  available  net  profit  showed  a 
reduction  of  £4,000.  It  was  disappoint- 
ing to  have  their  progress  interrupted  and  the  preference 
dividend, in  arrear.  but  it  would  not  be  prudent  to  maintain 
the  dividend  at  the  expense  of  their  slender  cash  resources, 
cumulative  though  the  dividend  was.  The  loss  of  profit  was 
far  less  than  might  have  been  expected.  But  for  the  war 
thev  would  have  bad  ,£20,000  to  dispose  of  that  day  over  and 
above  the  full  preference  dividend,  and  he.  hoped  that  that 
would  be  their  position  a  year  or  two  hence,  when  thej 
returned  to  move  normal  conditions  after  the  war;  Including 
the  item  of  £328,008  due  to  contractors,  which  was  subject  to 
conversion  into  debentures,  their  total  debenture  debt  was  not 
far  short  of  £'800,000.  This  heavy  burden  of  debt,  without  being 
a  menace  to  the  company,  since  he  felt  sure  they  could  always 
rely  on  Edmundsons'  assistance  in  case  of  need,  nevertheless 
rendered  it  practically  impossible  for  them  to  finance  them- 
selves independently  of  them  except  by  means  of  resources 
drawn  from  revenue.  Unless,  therefore,  they  were  to  resort 
to  Edmundsons,  which  they  were  anxious  to  avoid  as  far  as 
possible,  the  annual  provision  for  depreciation  furnished  the 
fund  on  which  they  had  mainly  to  rely  to  meet  current  capita] 
requirements.  Last  year,  in  spite  of  the  very  large  increase 
in  their  connected  load,  they  managed  to  keep  their  capital 
expenditure  within  the  limit  of  their  reserve  provision,  and 
before  the  rate  of  expenditure  materially  exceeded  thai  figure, 
he  hoped  they  would  see  a  marked  recovery  in  profits,  en- 
abling them  substantially  to  increase  the  appropriation  to 
reserve.  Owing  to  the  stimulus  which  the  war  had  afforded 
to  the  development  of  the  power  load,  their  connections  in- 
creased by  2,770  k\v.  in  1915,  and  last  year  by  the  record 
figure  of  3,510  KW.  These  additional  connections  had  been 
made  without  a  corresponding  increase  in  capital  expenditure, 
with  the  result  that  in  several  instances  they  were  now  work- 
ing with  a  smaller  margin  of  plant  than  was  altogether  desir- 
able.    Under  the  circumstances   there  was  nothing  else    to 

be  done,  since  additional  plant  was  not  obtainable,  bill  in  so 
•far  as  ibis  additional  load  was  permanent,  thev  would  sooner 
or  later  be  laced  with  the  necessity  of  supplementing  the 
plant  to  meet  it,  as  well  as  the  further  load  which  they 
must  look  forward  to,  and  this  consideration  emphasised  the 
importance  of  husbanding  the  cash  resources.  It  remained 
to  be  seen  how  far  the  additional  load  connected  during  the 
past  two  years  would  be  permanently  retained  alter  the  war. 
A  substantial  part  of  it  represented  industrial  activities 
directly' connected  with  the  war.  which  they  must  expect  to 
see  disappear  in  that  form,  but  he  hoped  that  many  of  them 
might  survive  in  some  other  form.  It  was  fortunate  that 
they  had  in  this  way  been  able  to  compensate  to  some  extent 
for  the  wholesale  falling-off  in  the  lighting  load.  Twicken- 
ham, with  an  increased  power  connection  of  nearly  2,000 
kw.,  an  increased  power  output  of  nearly  2,000,000  units,  and 
an  increased  power  revenue  of  nearly  £10,000,  afforded  the 
most  conspicuous  example  of  this  development,  the  beneficial 
results  of  which  were  clearly  shown  in  the  increased  profit  of 
over  £3,000  which  it  was  thereby  enabled  to  realise.  Newton 
Abbot  had  also  developed  a  useful  power  load,  substantially 
increasing  its  profits.  On  the  other  hand,  Hawick  had.  in 
spite  of  an  increased  connection  of  150  KW.,  dropped  its 
profit  to  within  £150  of  the  figure  at  which  it  stood  two  years 
aao,  the  mills,  which  were  working  day  and  night  on  large 
Government  orders  at  the  beginning  of  the  war.  having  this 
last  year  become  comparatively  slack.  Grantham  :iLj:<in 
showed  a  gratifying  increase  of  profit,  no  less  than  110  per 
cent,  during  the  past  three  years,  until  it  now  represented  a 
return  of  over  11  per  cent,  on  the  capital;  but  whether  these 
results  would  be  maintained  after  the  war  must  largely 
denetid  on  circumstances.  Grantham  was  the  only  under- 
taking whoso  lighting  load  had  increased  during  the  past 
year.  In  all  the  others  there  had  been  a  very  marked  and 
serious  decrease,  amounting  in  the  aggregate,  to  554,000  units, 
and  it  was  this  decrease,  combined  with  the  heavy  increase 
in  cost,  which  had  produced  the  poor  results  shown  by  most 


of  them.  The  principal  causes  which  had  operated  to  reduce 
the  lighting  load  were  the  Summer  Time  Act,  from  which 
they  had  suffered  severely,  the  more  drastic  lighting  restric- 
tions, and  the  general  appeal  for  economy  in  the  use  of  elec- 
tric light  based  on  the  entirely  erroneous  belief  that  a  .corres- 
ponding saving  of  coal  was  thereby  effected.  In  the  case  of 
a  gas  undertaking,  reduced  output  to  a  large  extent  repre- 
sented reduced  coal  consumption,  whereas  then  plant  had  to 
be  run,  and  approximately  the  same  amount  of  coal  was 
burned,  whether  the  daily  output  was  1,000  or  1,100  units. 
That  was  one  of  the  reasons  why  their  profits  were  so 
seriously  affected  when  the  output  and  resulting  revenue  fell, 
and  why  they  tended  to  be  correspondingly  increased  when  the 
output  and  revenue  expanded.  Of  the  increased  costs,  by  far 
the  largest  item  was  represented  by  coal,  the  increased  price 
of  which  accounted  for  an  increased  cost  of  over  £13,000  as 
compared  with  1915,  and  of  over  £23,000  as  compared  with 
1914,  in  addition  to  which  the  quality  had  generally  been 
inferior  to  that  of  similar  class  coal  prior  to  the  war.  In- 
creased wages,  war  allowances  to  the  dependents  of  men  on 
active  service,  and  aircraft  insurance  accounted  approxi- 
mately for  a  further  £2,000.  Altogether  225  of  their  men  had 
been  called  up,  and  eight  of  them  had  been  killed.  In  con- 
nection with  the  aircraft  insurance,  he  invited  them  to  share 
the  responsibility  which  they  had  taken  upon  themselves  in 
refraining  from  covering  the  stations  in  Devonshire  and  Corn- 
wall. It  appeared  that  the.  risk  of  damage  in  their  case  was 
so  remote  that  they  were  justified  in  exercising  their  discre- 
tion to  save  the  company  the  cost  of  their  insurance,  which 
would  have  amounted  to  over  £100.  The  sum  involved  was 
not  large,  but  in  these  times  every  pound  was  of  importance. 
In  order  to  meet  the  increased  costs  they  had  further  in- 
creased tie-  rates  of  charge,  until  they  were  now,  in  most 
cases,  as  high  as  they  were  able  to  raise  them.  Indeed,  in 
three  of  the  undertakings  they  had,  with  the  Board  of  Trade's 
approval,  raised  them  above  the  legal  maximum.  It  was 
always  difficult  to  forecast  the  effect  of  increased  rates,  be- 
cause thev  were  liable  to  be  partialis  offset  by  reduced  con- 
sumption, but  they  hoped  that  the  increases  which  they  had 
made  would  compensate  them  for  any  increased  costs  to 
which  they  might  be  put  this  year.  After  alluding  to  the 
disorganisation  of  the  staff  consequent  upon  the  demands  of 
military  service,  the  chairman  gave  a  tabulated  record  of  the 
financial  results  realised  during  the  past  nine,  years.  The 
steady  progress  disclosed  was  calculated  to  reassure  them, 
should  they  be  inclined  to  feel  somewhat  discouraged  by  the. 
exceptional  difficulties  of  these  exceptional  times.  In  regard 
to  the  current  year's  prospects,  it  was  impossible  to  form 
any  reliable  estimate,  so  abnormal  were  the  conditions.  They 
were  doing  all  they  could  to  minimise  their  adverse  effects, 
but  thev  were  powerless  to  overcome  them,  and  as  long  as 
till-  war  lasted  lie  was  afraid  they  could  expect  no  material 
relief.  Whatever  fate  this  year  might  have  in  store  for  them, 
they  had  every  justification  for  anticipating  thatsoon  after 
the  war  was  over  thev  would  see  a  marked  expansion  in  their 
profits. 

The  profit  oil  trading  accounts,   &c.,  for 
Johnson  and       3916,  after  making   provision    for  bad  and 
Phillips,  Ltd.       doubtful     debts,     and     after     charging     to 
revenue   upwards  of   £8,000  for  mainten- 
ance   of    buildings,    plant.    &c,    amounts    to    £56,061.    plus 
£34,050  brought  forward  (less   £8.750  for  dividend  paid  May. 
1916),   making   £81,361,    which    is   dealt    with  as  follows  :— Re- 
muneration of  director-.  Ac,  £1,897;  debenture  stock  interest. 
05,345;  debenture  sinking  fund  reserve,  £7,557;  second  deben- 
ture interest.    £2,500;   depreciatiot acbinery  and  plant. 

&c,  £12,139;  "interest  on  loan,  £1,709;  reserve  account, 
£10,000;  income-tax  and  excess  profits  duty.  £8.928;  written 
oil  patents,  £2,575;  special  reserve  account.  £10.000:  divi- 
dend of  5  per  cent.,  free  of  tax,  on  the  ordinary  shares, 
98,750;  carrying  forward  £9.901..  The  above  transfers  to 
reserve  and  special  reserve  are  to  meet  contingencies  in  con- 
nection with  the  war.     Annual  meeting':  April  26th. 

The    report    for   the    six    months    ended 
Amalgamated    -December  31st  shows  a  net  profit  of  £4.510. 
Wireless  which,      with      £1,023     brought     forward, 

(Australasia)       makes  £5,563  at   credit   of   profit  and  loss. 
|,td.  which   the   directors  propose    to  carry    for- 

ward.    Trading   is  still   seriously  interfered 
The  ships!   message   traffic   shows  consider- 
owing    to    war   regulations.      Subsidy    ships 
97      The  following  comparison  is  made  in 

,,,    //e,„M:- 


with  by  the  war. 
able  fluctuations-, 
have  increased  to 
tie    Sydney  Morni 


Half-year  ended 


Dec.  31,  Dec.  31,  Dec.  31, 

1911.  1915.  1916. 

Net   profit £7,819  £9,229  £4.540     - 

Di\  idem!  per  cent.  ~~ 

Amoimt   of  dividend        ...     3,500  — 

Carried    forward 4,312  3,331  6,563 

*  Per  annum. 
\t  the  half-yearly  meeting,  on  March  1st.  Mr.  If.  H. 
Denison  said  that,  in  spite  of  the  difficulties  of  the  war.  busi- 
ness had  been  extremely  well  maintained.  They  practically 
had  control  of  the  whole  of  the  maritime  wireless  over  the 
coasts  of  Australia  and  New  Zealand.  All  the  coastal 
steamers,  together  with  those  trading  from  the  old  country, 
were  on   their  register,  and   bad  been   equipped  by  the  com- 


vol.  so.   No.  2.057.  April  27.  !9i7.]      THE    ELECTRICAL    REVIEW. 


469 


pany  with  their  ship's  stations.  There  were  97  vessels  deal- 
ing with  the  company,  and  all  paid  a  reasonable  royalty. 
Since  the  last  half-yearly  meeting  Mr.  Fisk  had  returned 
from  the  old  country.  He  had  arranged  for  three  more  agen- 
cies, and  had  opened  up  negotiations  with  manufacturing 
firms,  which  they  hoped  would  soon  prove  advantageous  to 
shareholders.  They  had  clear  rights  to  the  Poulsen  system, 
the  only  British  one  which  had  been  in  competition  with 
Marconi  Wireless.  They  weie  the  only  systems  in  use  in 
the  British  Empire,  and  this  placed  them  in  a  strung  posi- 
tion.  Mr.  Fisk  had  also  made  such  arrangements  regarding 
the  relay  automatic  telephone  that  at  small  expenditure  the 
company  could  have  a  complete  installation  sent  out  for 
demonstration  purposes,  together  with  an  engineer  at  the 
Relay  Co.'s  expense.  He  had  not  the  slightest  doubt  that 
when  the  system  was  demonstrated  they  could  do  good  busi- 
ness with  the  postal  officials,  because  experience  in  other  parts 
of  the  world  showed  that  the  telephone  was  peculiarly  adapted 
to  conditions  in  Australia. — Sydney  Daily   Telegraph. 

The  credit  balance  on  trading  for  1916 
W.  T.  Glover  is  ±'49.811,  plus  £11,701  brought  forward, 
and  Co.,  Ltd.  making  £61,. 512.  From  this  are  deducted 
£1,026  for  directors'  fees  and  expenses, 
£7,745  for  debenture  interest  on  4i  per  cent,  first  and  5  per 
cent,  second  debenture  stock,  £1,000  transferred  to  trustees 
of  second  debenture  stock,  5  per  cent,  dividend  on  the  pref. 
shares  £3,875,  transferred  to  first  debenture  redemption  fund 
£2,500,  a  dividend  of  6  per  cent.,  less  income-tax,  on  the 
ordinary  shares  £5,340,  to  reserve  fund  £10,000,  to  cable 
maintenance  reserve  £5,000,  leaving  £22,025  to  carry  for- 
ward, subject  to  the  payment  of  Excess  Profits  Duty  for  the 
two  years  1915  and  1916,  which  cannot  be  ascertained  at  pre- 
sent. After  making  the  above  appropriations,  the  redemption 
fund  for  the  first  debenture  stock  will  stand  at  £43,000,  for 
the  second  £40,501.  and  the  reserve  at  £60.000,  making  a 
total  of  £143,501.  Many  of  the  conditions  mentioned  in  last 
year's  report  continue,  making  it  still  necessary  to  strengthen 
(he  company's  reserves  in  order  to  provide  further  working 
capital.  The  development  of  the  land  referred  to  is  proceed- 
ing rapidly,  and  will  involve  considerable  capital  expenditure 
in  the  near  future. 

For    1916    the    receipts   were    £51.747, 
Cuba    Submarine    arid   the   expenses   £15.813,    plus   £2,178 
Telegraph  income-tax.     The    amount   brought    for- 

Co.,  Ltd.  ward   was  £7.581,  and   ±41,337   is  avail- 

able. There  has  been  added  to  general 
reserve  £14,000;  and  to  the  pension  fund  £2.500.  Ten  per 
cent.,  less  income-tax,  is  paid  on  the  preference  shares,  and 
•6  per  cent,  and  a  bonus  of  4s.  per  share  on  the  ordinary,  free 
of  tax.  are  recommended,  carrying  forward  £7,637.  The 
general  reserve  fund,  which  last  year  stood  at  £100,000,  has 
been  charged  with  £24,000,  the  balance  of  the  depreciation  to 
date  on  the  investments.  The  directors  record  their  appre- 
ciation of  the  valuable  services  of  the  late  Mr.  George  Keith 
rendered  during  40  years.  Mr.  F.  E.  Nosvforthy  has  l>een 
appointed  director  and  engineer  in  his  place!  The  Articles  of 
Association  are  to  be  altered,  varying  the  arrangement  res- 
pecting directors  and  their  fees,  bo  as  to  meet  the  present 
conditions.     Annual   meeting  :    May  2nd. 


River   Plate   Electricity   Co.,    Ltd.— The   repori    foi     t916 

states  that  the  net  revenue,  alter  providing  for  administra- 
tion expenses,  t,:,,|  debts,  and  depreciations,  amounts  to 
£4S,568,  phis  £18,387  brought  forward,  making  £61,945.  The 
board  proposes  a  dividend  of  7  per  cent,  .hi  the  ordinary  stuck 
and  to  carry  forward  £18,695.  Owing  to  the  prolongation  of 
the  war  no  interest  or  amortisation  payment  lias  been  re- 
ceived in  respect  of  the  5  per  cent,  obligations  of  the  German 
Tian-<  icennic  Electric  Co.  Interest  has  been  duly  paid  upon 
the  £66.667  5  per  cent,  debentures  of  the  Tucuman  Tram- 
ways, Light  &  Power  Co..  Ltd.,  and  a  dividend  of  4'.  per  cent. 
has  also  been  paid  upon  the  company's  shareholding  in  the 
Argentine  Electricity  Co.,  Ltd.  Trading  conditions  in  the 
Province  of  Tueuinan,  and  also  in  the  Province  of  Santiago 
del  Esteio,  where  the  Argentine  Electricity  Co.  operates,  are 
still  most  unfavourable/  and  the  outlook  is  uncertain. — Finan- 
cial Tim,  s; 

Montana  Power  Co. — The  accounts  for  1916  show  a  net 
income  of  $4,753,282.  as  compared  with  $3^,167,504,  and  after 
placing  $350,000,  against  $300,001),  to  reserve  for  depreoia- 
tion,  and  paving  dividends  amounting  to  '■'•!  per  cent,  on  the 
common  stock,  there  remained  a  balance  of  $1,339.15?,  in- 
creasing the  total  surplus  brought  forward  to  $2,399,351.  Lasl 
year  21  per  cent,  was  paid  on  the  common  stock.  The  depre- 
ciation reserve,  after  charging  items  to  cover  obsolescence 
and  depreciation  of  equipment,  and  including  the  abo'  lira 
from  profits,  amounted  to  $1,124,137  at  December  31s(  last. 
— Financial  Times. 

Great  Northern  Telegrsph  Co.,  Ltd. — At  the  general 
meeting  at  Copenhagen,  on  May  25th.  the  board  will  propose 
to  pay  a  total  dividend  and  bonus  of  24  per  cent,  for  the  year 
1916,  including  the  5  per  cent,  already  paid,  and  to 
£83,333  to  the  reserve  and  renewal  fund.  £27.778  to  the  re 
newal  fuud  for  cable  steamers.  £55.556  to  the  dividend  equali- 
sation fund,  and  £27,778  to  the  pension  fund.  If  is  further 
proposed  to  set  aside  4T11.U1  for  extraordinary  income-taxes. 


Norway. — The  capital  of  the  Stavangcr  Electro-Staalverk 
Bolag  has  been  increased  to  4,000,000  kroner  (about  6222,000), 
with  the  object  of  establish!]  plant  oi  about 

7,000-h.p.  capacity  for  the  operation  of  its  electric  steel  works. 
For  this   purpose   the    liyhlke  Waterfalls  are  to  be 
under  a   lea 

Direct  United  States  Cable  Co.,  Ltd.— The  reserve  fund 
account  as  at  March  31st,   L917,  shows  a  balance  oi    I 
an  increase  of  £14,807.    A  final  dividend  oi  2s.  pei 
tax,  payable  on  April  30th,  will  make  a  total  distribution  of 
4  per  cent,  for  the  year.    Annual  meeting:  May  1st. 

Evered  &  Co.,  Ltd. — The  directors  express  regret  that  they 
are  not  in  a  position  to  issue  accounts  for  19b'..  as  they  are 
still  under  consideration  by   the  Mini-try  of   Munition 
figures  that  have  been  prepared  show  a  satisfactory  result.— 
Financial  Times. 

Telephone  Company  of  Egypt.  Ltd. — Dividends  of  6  per 
cent.,  free  of  income-tax,  on  preferred  and  deferred  shares 
are  announced,  making  10  per  cent,  for  year;  £150,000  is  put 
to  reserve,  and  £87,376  is  carried  forward. 

Birmingham  District  Power  &  Traction  Co.,  Ltd.— The 
Court  made  an  order  on  Much  23rd  continuing  the  reduc- 
tion of  capital  from  £1,050,000  to  £700,000. 

Auckland  Electric  Tramway  Co.,  Ltd. — Interim  dividend 
of  7d.  per  share,  less  income-tax,  on  the  ordinary  shares  for 
the  year  ending  June  30th  next. 

City  of  Buenos  Aires  Tramways  Co.  (1904),  Ltd. — Divi- 
dend, Is.  3d.  per  share,  less  tax,  for  the  quarter  ended 
Maich  31st. 

Montreal  Light,  Heat  &  Power  Co. — Dividend,  2  per  cent, 
for  the  quarter  ended  April  30th,  1917. 

Lima  Light,  Power  &  Tramways  Co. — Dividend- of  1|  per 
cent.,    less   income-tax. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
The  near  approach  of  the  Budget  is  having  but  slight  effect 
upon  the  buoyancy  of  the  Stock  Exchange  markets  as  a 
whole.  That  the  Chancellor  will  have  heavier  taxation  to 
propose  is  known  to  be  a  certainty;  but  where  the  incidence 
wdl  fall  is  a  matter  of  guesswork  (ask  a  smoker!).  That  the 
excess  profits  duty  will  be  raised  is  accepted  already  as  a 
foregone  conclusion,  but  this  is  having  little  influence  upon 
prices  of  shares  m  the  companies  that  will  be  affected.  The 
strength  of  the  gilt-edged  section  is  still  noticeable,  and  the 
demand  for  industrials  has  spread  to  electric  lighting  shares. 

The  Brazilian  Traction  Co.  provided  an  unpleasant  surprise 
to  its  shareholders  by  deciding  to  pass  the  dividend  for  the. 
remainder  of  the  current  year.  The  amount  was  reduced,  it 
may  be  recalled,  from  6  per  cent,  to  4  per  cent;  and  for 
some  time,  past,  as  the  date  of  each  announcement  has  ap- 
proached, so  the  price  of  the  shares  has  given  way,  in  case 
further  inroads  were  made  upon  the  distribution.  The  shares, 
on  the  announcement  that  the  directors  had  decided  to  pass 
the  dividend,  fell  4  points  straight  away.  After  touching  39, 
they  recovered  to  Hi,  leaving  a  drop  of  6  on   the  week. 

There  is  a  good  deal  of  speculation  as  to  whether  the  shares 
are  worth  buying  or  not,  because  the  company's  trouble 
arises  not  from  want  of  traffic,  but  by  reason  of  the  adverse 
exchange  and  v.  hut  is  regarded  as  unsound  finance  in  the 
past — the  piling  up  of  liabilities  without  the  outlook  being 
sufficiently  assured  as  to  fheir  being  met.  Time,  of 
will  rectify  the  exchange  difficulty;  and  so  long  as  traffics  are 
good,  a  resumption  of  dividends  is  simply  a  matter  of  wait- 
ing. Upon  this  consideration,  the  price,  as  already  noted, 
has  recovered  from  the  worst.  The  preferred  fell  2  or  3 
points  to   82. 

Of  the  other  foreign  issues,  Mexicans  stand  out  with  some 
prominence.  Mexican  Light  and  Power  bonds  and  certiti- 
cates  of  deposit  have  risen  2-3  points  during  the  past  day  or 
i  Other   Mexicans   ale    ;i]so    better,    upon    vague   rumours 

thai  Oarranza  declines  to  be  beguiled  by  German  blandish- 
ments. It  is  at  any  rate  significant  that  the  United  States 
should  have  consented  to  mint  for  Mexico  a  fairly  large  sum 
of  new  currency;  and  those  in  this  country  who  hold  Mexican 
securities  have  noted  tins  with  pleasurable  interest,  not  un- 
mixed with  surprise.  Ihit  anticipation  lias  so  often  been 
foiled  in  the  past  in  regard  to  expected  favourable  Mexican 
developments  that  faith  hesitates  to  put  much  con; 
or  much  money,  either— into  Mexicans  at  present;  and  when 
rises  in  stocks  or  shares  take  place,  it  is  due  more  to  senti- 
ment than  to  actual  busini 

nee  h;is  been  made  already  to  the  improvements  in 
electric  lighting  shares.  County  of  London  are  good  at  10J. 
and    there    are    buyers    about    for    Citys,    Charing    Cl 

James's,  and  other   London  issues.     Prio  quotably 

advanced   to   any    particular  extent,   tlir    reason   f..r  th 

that    would-be  buyers   have  no   wish    to   put   up  prices   against 

themselves,   but  prefer — the  market  being  so  restricted— thai 

quotations  should  remain  as  they  stand  rather  than  that  they 
should   be    raised    LOs    oi    L5s    with   no  increased  chance  of 
■  -ing  brought  to  market.    The  preference  list  is  good 
also,  and  there  is  hardly  any  debenture  6tock  to  be  had. 
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Underground  Electric  incomes  continue  to  derive  support 
from  the  opening  of  the  Watford  extension.  The  new  line 
seems  to  have  attracted  already  a  fair  measure  of  traffic;  and, 
of  course,  is  likely  to  receive  more  as  time  goes  on.  But  the 
coming  reduction  in  the  number  of  'bus  services  is  something 
of  a  bear  point  in  connection  with  the  Underground  issues, 
and  consequently  prices  go  cautiously.  Metropolitans  are  an 
market,  with  a  fall  of  1  <>u  balance;  and  the  rest  of 
the  Home  Railway  market  (in  .-team  as  well  as  in  electric 
stocks)   is  quiet,  waiting  upon   the  appetite   of  the   public. 

Telegraphs  are  good  all  round.  Substantial  advances  stand 
out  in  the  leading  groups.  The  largest  rise  ia  one  of  £3  in 
lndo-Europeans.  Cuba  Submarines  are  L5s.  to  the  good.  In 
several  eases,  weeks  have  elapsed  since  stock  or  shares 
changed  hand.-,  but  buyers  are  eager,  and  have  the  light  to 
see  that  prices  are  put  up  if  they  bid,  unsuccessfully,  the 
higher  of  the  double  quotations.  Globes  strengthened  to  12J. 
Callenders  are  5s.  better  at  13£;  although  other  cable  shares 
are  nominally  unchanged  as  to  prices,  they  are  sold  much 
more  easily  than  bought.  The  Marconi  division  is  quiet, 
attracting  no  particular   interest    at    the  moment. 

General  Electric  preference  moved  up  £■-  British  Westing- 
house  preference  eased  off  to  '2  7/16  on  the  disappointment 
that  the  dividend  was  not  raised.  The  accounts  are  good, 
but  the  board  has  adopted  a  cautious  policy  in  regard  to  the 
dividend.  The  Rubber  share  market  is  rather  less  active  than 
of  late,  operators  keeping  a  wary  eye  upon  Excess  Profits 
possibilities  to  be  announced  next  week.  Armament  shares 
receive  a  good  deal  of  support,  while  the  shares  of  base-metal 
companies  remain  steady  and   quiet. 


MARKET     QUOTATIONS. 


SHARK    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electricity  Companies. 

Dividend  Price 

, ■ .  April  24,    Rise  or  fall 

1915.    1916  1917          this  week. 

Biompton  Ordinary        ..        ..      10         9  6'xd  — 

Charing  Cross  Ordinary           . .        5         5  8j>  +  rV 

do.       do.        do.     4jPre(.,       44       4*  Si  +  X 

Chelsea       4         3  2J  — 

City  of  London 8         8  llj  +  J 

do.        do.    6  per  cent.  Pref.        6         6  9J  — 

County  of  London           ....        7         7  10t  +  \ 

do.         6  per  cent.  Pref.        6          6  9|  — 

Kensington  Ordinary     ....        7        10  5J  — 

London  Electric 3         3  1  — 

do.         do.  6  per  cent.  Pref.        6         4  3|  — 

Metropolitan         8         8  2,'j,  — 

do.            4*  per  cent.  Pref.        44        4i  SJ  — 

St.  James'  and  Pall  Mall          ..88  6}  +  £ 

South  London       6         5  2}  — 

South  Metropolitan  Prel.         ..        7         7  21/-  — 

Westminster  Ordinary  ....        7         7  6|  — 

Telegraphs  AMD  Telephones, 

Anglo-Am.  Tel.  Pref 6         6  9S  +  * 

do.             Def 83  6       1)  22J  +  } 

Chile  Telephone 8         8  7  — 

Cuba  Sub.  Ord 6         5  8J  +3 

Eastern  Extension          ....        8         8  14  +  J 

Eastern  Tel.  Ord 8         8  141J  +  4 

Globe  Tel.  and  T.  Ord 7         7  12J  +  $ 

do.              Pref.           ..6         6  10  — 

Great  Northern  Tel 22        2i  B8  +1 

Indo-European 13        13  61J  +3 

Marconi       10        10  2Z  — 

New  York  Tel.  44           . .        . .        44        4*  101  — 

Oriental  Telephone  Ord.         ..      10        10"  21  — 

United  R.  Plate  Tel 8         8  6|  — 

West  India  and  Pan 6d.    6d.  1  +4 

Western  Telegraph        ....        8         8  14  +  J 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  60}  — 

Metropolitan         1          1  24  —  f 

do.         District      ..        . .      NU      Nil  -  16J  — 

Underground  Electric  Ordinary     Nil      Nil  lj  — 

do.              do.     "A"     ..     NU     Nil  6/-  — 

do,              do.     Income         6         6  81S  — 

Foreign  Trams,  Ao, 

Dividend 

1914.     1916. 

Adelaide  Sup.  6  per  cent.  Pref.         6         6  6  — 

Anglo-Arg.  Trams,  First  Pref.           64        64    •  34  — 

do.               2nd  Pref.  . .       64       64  28  — 

do.               6  Deb.      ..6         6  664  — 

Brazil  Tractions 4         4  414  —3 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Elec.  Rly.  Pfce.    6         6  61  — 

do.             do.           Preferred  —      Nil  46  — 

do.              do.           Deferred  —      Nil  89J  — 

do.             do.           Deb.          4*        41  6)«  — 

Mexico  Trams  5  per  cent.  Bonds     —      Nil  26*  — 

do.            6  per  cent.  Bonds     —      Nil  26"  — 

Mexican  Light  Common          . .        NU    NU  124  — 

do.             Pref Nil    NU  —  — 

do.             1st  Bonds        ..        NU    NU  30                   +24 

Mantjtaotttrqio  Companies, 

Babcock  4  Wilcox         ....       14        16  2J  — 

British  Aluminium  Ord.          . .         6         7  27/8  — 

British  Insulated  Ord 16        174  12J  — 

British  Westinghouse  Pref.     . .         74        74  2,;,  —  A 

Callenders 16        20  13j  +  J 

do.        6  Pref.           ....         6         6  4  — 

Castner-Kellner 20        22  8,5,  — 

Edison  &  Swan,  £8  paid                  NU       —  A  — 

do.        do.     fully  paid      .  ,      NU       —  1|  — 

do.        do.  4  per  cent.  Deb.        4         4  694  — 

Electric  Construction  ....         6         74  1  — 

Gen.  Elec.  Pref 6         6  9J  +4 

do.        Ord 10       10  144  — 

Henley 20       26  154  — 

do.      44  Pref 44       44  4  — 

India-RubDer       10        10  112  — 

Telegraph. Con 20       20  87  — 

*  Dividends  paid- free  of  income  lax. 


6    C  2 

6  14  10 

6  14  4 

6  17  8 

•6  It  4 

•6  13  1 

•6  It  8 

6    0  0 

5  15  9 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  April  25th. 


CHEMICALS.    &.C. 


!  Acid,  Oxalic per  lb. 

Ammoniac  Sal        per  ton 

Ammonia.  Muriate  (large  crystal)  ,, 

Bisulphide  of  Carbon      . .        . .         ,, 

Borax „ 

Copper  Sulphate ,, 

[  Potash,  Chlorate per  lb. 

i        „        Perchlorate         . .        . .  „ 

t  Shellac  per  cwt. 

i  Sulphate  of  Magnesia      . .        . .  per  ton 
i  Sulphur,  Sublimed  Flowers      . .  ,, 

i       ,,         Lump ,, 

t  Soda,  Chlorate        per  lb. 

i      ,,      Crystals        per  ton 

i  Sodium  Bichromate,  casks        ..  per  lb. 


METALS.   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 
c      ,,     Tubes  (solid  drawn)          . .  „ 

c      ,,     Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)      ..  ,, 

g      ,,        Bars  (best  selected)       ..  per  ton 

g      „       Sheet  

g       „        Rod „ 

d      ,,       (Electrolytic)  Bars        . .         „ 
d      ,,  H  Sheets      ..  „ 

d      i,  n  Wire  Rods         „ 

d      ,,  „  H.C.  Wire  per  lb. 

r"EboniteRod 

f       „       Sheet         , 

n  German  Silver  Wire        ..        ..  ,, 

h  Gutta-percha,  fine ,, 

A  India-rubber,  Para  fine   ..        ..  ,, 

i  Iron  Pig  (Cleveland  warrants)    . .  per  ton 
/     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

g  Lead,  English  Pig ,, 

g  Mercury         per  bot. 

e  Mica  (in  original  cases)  small  . .  per  lb. 
e      ,,                 ,i             ii      medium  ,, 

e      »  ii  ii      large  ..         „ 

d  Silicium  Bronze  Wire     . .        . .  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 

g  Tin,  Block  (English)        

n    ,,     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


Latest 

Fortnight's 

Price, 

Inc.  or  Deo, 

1/6 

£75 

£54 

£23 

£33 

£61  10 

2/6 

a/- 

206/- 

10/-  inc. 

£16 

£32 

£24 

1/8^  10  1/9} 

jd.  dec. 

£168 

£6  dec. 

£168 

i'6  dec 

£168 

£6  dec 

£145 

£6  dec. 

£17J 

£idec. 

£153 

£6  dec. 

1/6A 

!,*d.  dec 

3/- 

2/6 

•2/3 

6/10 

S/B| 

ljd.  dec. 

Nom. 

£40 

£2  inc. 

Nom. 

W 

6d.  to  3/- 

8/6  to  6/- 

7/6  to  14/-  4  up. 

1/94 

4d.  dec 

Quotations  supplied  by— 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  Tin  &  Co. 

i  BoUing  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


Electric  Dust  Vans  at  Dover. — The  March  issue  of  the 

Electric  Vehicle,  in  addition  to  a  number  of  interesting  articles  on 
the  subject  of  the  battery-driven  vehicle,  contains  a  useful  index 
to  Vol.  I  (December.  1914,  to  December.  1916).  One  of  the  articles, 
referring  to  the  subject  of  our  headline,  contains  data  recently  pre- 
sented by  Mr.  R.  H.  Crummack,  the  deputy  borough  engineer  of 
Dover,  to  his  Council,  dealing  with  15  months'  use  of  such  vehicles. 
He  points  out  that  extra  house  refuse,  averaging  45  tons  per  week 
over  the  amount  of  the  previous  year,  was  dealt  with,  and  that  in  the 
days  of  horse  haulage  this  would  have  necessitated  the  employment 
of  five  additional  horses  and  carts  at  an  extra  cost  of  £910  per 
year — an  expense  saved  by  using  the  "  Electric."  Five  2i-ton  vans 
were  employed,  the  last  for  only  seven  months  of  the  fifteen.  The 
total  mileage  was  28, 82.".  :  annual  mileage.  23.000  :  and  total  quan- 
tify oi  refuse  collected,  12,711  tons.  The  monetary  cost  of  the 
work,  including  wages,  wages  of  man  at  tip  and  rent  of  two  tips. 
repairs.  &c,  stores,  tires,  capital  charges,  electrical  energy,  and 
insurance,  was  £2,44  1  1  Is.  :  neglecting  tip  expenses,  the  operating 
cost  was  I91d.  per  mile,  electrical  energy  at  lid.  per  unit  averaging 
2"32d.  per  mile.  The  total  cost  per  ton  of  l-efuse  collected  was 
:(s.  ;i'9sd..  which  contrasts  strikingly  with  the  previous  cost  by 
horses  and  carts — (is.  2d.  per  ton.  The  cost  per  mile,  excluding 
wages  and  capita]  charges,  was  4  25d. 

Luncheon. — The  British  Empire  Producers'  Organisation 

held  a  luncheon  meeting  yesterday  at  the  Savoy  Hotel,  when  the 
guests  were  the  Right  Hon.  Walter  Long,  M.P.,  Colonial  Secretary. 
and  the  Right  Hon.  Robt.  Rodgers.  Canadian  Minister  of  Public 
Works. 

Catalogues    Wanted.  —  A    correspondent    on    National 

Service  requires  catalogues  (with  prices)  of  lamps,  motors,  are 
lamps,  accessories,  fuses,  jcc.  They  may  be  forwarded  to  us. 
marked  "  O.P."  on  cover. 

Training    in    Science. — As  a   permanent    memorial  to 

the  North  Wales  men  who  have  given  their  lives  in  the  war.  new 
science  buildings  are  to  be  erected  at  the  University  College  of 
Xorth  Wales. 
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THE      IMPORTANCE      OF     CANAL     DEVELOP- 
MENT    TO     THE      ELECTRICAL     MAN. 


By   W.  T.   WARDALE,  A.M.I.E.B. 


The  Electrical  Review  has  been  a  consistent  sup- 
porter of  the  development  of-  our  inland  waterways, 
and  has  pointed  out  on  numerous  occasions  the 
benefits  which  would  follow  to  the  trade  of  the 
country  in  general,  and  the  electrical  engineering 
trade  in  particular,  if  such  development  was  taken 
in  hand  in  a  thorough  and  comprehensive  manner. 

Few  electrical  men,  however,  seem  to  give  the 
matter  much  thought. beyond  the  realms  of  the 
cheaper  carriage  which  might  then  be  available,  and 
the  work  which  would  fall  to>  the  electrical  trade  as 
the  result  of  some  of  the  canals  being  worked  elec- 
trically. The  correct  development  of  the  canals 
means  the  electrification  of  the  canals;  this  in  turn 
means  that  very  considerable  facilities  will  be  placed 
in  the  hands  of  those  engineers  who  seek  to  place 
the  supply  of  electricity  on  a  really  national  basis. 

It  may  be  argued  by  some  engineers  who  are  luke- 
warm to  this  development  of  our  waterways  that 
it  would  by  no  means  follow  that  electrical  means 
would  be  used  for  the  propulsion  of  the  vessels 
using  the  canals;  that  oil-engined  and  steam-driven 
tugs,  and  barges,  make  really  good  and  satisfac- 
tory progress,  and  that  in  any  oase  the  canal  deve- 
lopment would  be  a  costly  matter  for  the  nation. 

Perhaps  the  latter  point  should  be  considered  first, 
that  is,  the  cost. 

Granted  that  the  cost  of  the  canal  improvements 
wotlfd  be  heavy,  it  would  still  pay  the  nation  to 
make  the  development  without  looking  for  any 
actual  return  in  the  shape  of  direct  dividends  from 
dues  collected  from  canal  traffic. 

After  the  war  we  shall  be  busy  for  a  while,  and 
then  will  come  a  period  of  somewhat  acute  slack- 
ness if  arrangements  are  not  made  to  prevent  it. 

Let  the  scheme  of  development  for  the  canals  be 
worked  out,  and  prepared,  and  then  work  can  be 
started  as  soon  as  the  overplus  of  after-war  work 
shows  signs  of  dying  down;  let  certain  portions  be 
taken  in  hand,  and  the  work  be  arranged  to  start  so 
that  no  trade,  and  no  man,  need  be  idle;  this  alone 
would  save  us  millions  of  pounds  as  a  nation  in  the 
relief  of  distress,  and  in  poor-law  charges;  and  in- 
stead of  leaving  the  nation  at  the  end  of  the  slack 
period  with  a  heavy  debt,  and  a  large  proportion  of 
men  who  have  been  pauperised  to  an  undesirable 
extent,  it  would  endow  us  with  a  superior  means  of 
inland  transport,  and  keep  the  whole  of  our  trades, 
and  the  people  engaged  therein,  in  the  best  state  of 
health,  which  is  engendered  only  by  constant 
activity. 

Again,  sensible  men  do  not  protest  against  the 
idea  of  spending  £16,000,000  on  about  five  or  six 
capital  ships  for  our  Navy,  and  the  spending  of 
several  millions  a  year  on  the  canals,  until  they  are 
a  really  first-class  asset  to  the  nation,  should  be 
regarded  as  a  protection  for  and  method  of  deve- 
loping the  national  trade,  which  finds  the  money 
to  equip  our  Navy;  for  certain  it  is  that  if  we  have 
a  declining  trade,  we  must  also  have,  as  a  natural 
corollary,  a  declining  system  of  national  defence. 

This  bugbear  of  excessive  capital  cost  and  no 
chance  of  a  return  on  the  money  is  fallacious,  to  a 
great  extent,  when  judged  in  the  light  of  what 
ordinary  commercial  concerns  are  wont  to  pay  for 
the  privilege  of  gaining  access  to  markets  or  dis- 
tricts they  consider  desirable. 

Besides  the  example  of  the  Manchester  Ship 
Canal,  there  are  many  other  examples  of  huge  ex- 
penditures which  have  been  incurred  for  what  may 
be  termed  wavleaves  through  particular  areas. 

It  is  urged  that  the  cost  of  getting  a  widened  and 
deepened  canal  through   Birmingham,   for  instance. 


will  be  excessive  on  account  of  the  buying-up  of 
buildings  on  the  banks,  and  the  diversions  of  rail- 
ways in  the  centre  of  the  city. 

In  the  first  place,  it  may  be  possible  to  reduce 
greatly  the  cost  of  such  a  scheme  by  going  wide 
of  the  original  line  of  the  canal;  but  in  any  case, 
did  anyone  ever  find  a  railway  company  flinch  at  the 
-cost  of  buying  up  and  pulling  down  large  areas  in 
order  to  obtain  terminal  facilities  for  passengers  or 
goods  ?  The  writer  can  remember  the  wholesale 
clearance  of  the  Deansgate  area  of  Manchester 
when  the  Great  Northern  Railway  constructed  their 
Manchester  goods  station,  and  the  very  expensive 
work  which  followed  in  order  to  bring  the  lines  on 
arches  into  the  chosen  position.  Then  we  have  the 
example  of  the  Great  Central  Railway,  buying  up 
and  clearing  the  area  to  build  Marylebone  station. 
In  both  these  cases  very  great  sums  were  spent  in 
order  to  obtain  facilities  in  very  restricted  areas. 

Coming  to  the  electrical  side  of  the  matter,  we 
find  that  a  good  deal  of  experimental  work  has  taken 
place  in  connection  with  canal  traction  on  the  conti- 
nent; and  that  present-day  knowledge  seems  to 
advise  the  use  of  a  tractor  running  on  the  canal 
bank,  having  several  barges  in  tow.  Further  ex- 
perience may  show  improvements  on  this  system. 
Apart  from  these  matters,  however,  electrical 
haulage  for  the  canals  has  one  outstanding  feature 
which  seems  to  have  escaped  notice.  Whatever 
system  of  electrical  haulage  be  used,  it  cannot  be 
denied  that  traction  by  means  of  power  supplied 
from  a  source  outside  the  boat,  or  apart  from  the 
tractor  running-  on  the  bank,  has  the  great  advan- 
tage of  permitting  the  greatest  possible  load  of 
paying-  cargo  to  be  carried  by  the  whole  canal. 

Put  the  motor  in  the  boat  itself;  then  there  is 
no  system-  of  power  supply  which  will  permit  the 
concentration  of  so  much  power  in  so  small  a  space 
as  that  of  electricity  supplied  from  a  central  sta- 
tion. A  tug  equipped  in  this  manner  would  be 
miuch  more  powerful  for  its  displacement  than  any 
other  type,  and  so  could  pull  an  additional  number 
of  barges,  and  still  only  occupy  the  same  space  in 
the  canal  as  a  steam  or  oil-driven  tug  of  much  less 
power.  Hence  the  canal  space  is  utilised  more 
efficiently. 

Take  the  motor  out  of  the  tug',  and  make  the  tug' 
into  a  cargo  barge,  and  we  gain  additional  cargo- 
cany  ing  capacity  for  the  canal.  Use  either  an  oil 
or  steam-driven  tractor  on  the  banks,  and  that  trac- 
tor must  carry  its  own  fuel,  its  own  power  gene- 
rating unit,  and  also  waste  space  on  the  canal  or 
canal  banks  by  the  fuel  having  to  be  carried  about 
to  suitable  replenishing  depots. 

Substitute  electrical  traction,  and  we  get  either 
a  very  much  lighter  tractor,  of  the  same  power, 
running  on  the  canal  banks,  with  reduced  cost  of 
operation;  or  by  maintaining  the  same  weight  of 
tractor,  we  can  double  the  power,  and  draw  practi- 
cally double  the  tonnage  of  paying  cargo  for  equi- 
valent weight  on  the  bank  and  its  track,  besides 
saving  considerable  time  and  cargo-carrying  capa- 
city by  having  no  necessity  to  carry  fuel  about  from 
one  part  of  the  canal  to  another. 

If  the  canals  are  to  be  reorganised,  they  must 
be  reorganised  on  the  best  and  most  efficient  basis; 
that  means  the  greatest  carrying  capacity  for  the 
width  and  depth  of  the  canals.  This  can  only  be 
obtained  by  electrical  means. 

This  re-equipment  of  our  canals  would  help  the 
national  electrical  power  development  scheme  very 
considerably.  In  many  places  it  is  impossible  to 
think  of  placing  a  comprehensive  power  distribu- 
tion scheme  because  the  distances  between  the  in- 
dustrial areas  are  large,  and  the  areas  in  question 
are  small  and  somewhat  scattered;  thus,  linking-up 
and  interconnection  in  those  areas  are  in  the  present 
circumstances  going-  to  cost  more  than  they  are 
worth. 
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Get  the  waterways  through  that  district  (and 
waterways,  like  roads  and  railways,  must  traverse 
barren  districts)  reorganised,  and  at  once  you  not 
only  have  reason  for  placing  a  good-sized  power 
station  in  the  most  favourable  portion  of  that  dis- 
trict, but  you  will  be  compelled  to  do  so  in  order 
to  equip  the  canal  with  the  best  and  most  efficient 
means  of  haulage. 

Assume  that  it  is  decided  that  work  will  be  done 
on  a  certain  section;  the  question  is  at  once  asked, 
where  can  we  place  the  power  supply  for  this  por- 
tion? The  whole  route  is  surveyed,  the  best  site 
chosen,  and  lines  run  for  power  right  to  the  spot  at 
which  work  first  starts,  and  the  supply  to  subse- 
quent portions  erected  as  the  work  of  developing 
the  canal  proceeds. 

Thus,  right  from  the  start  of  the  scheme,  elec- 
tricity will  be  called  in  to  supply  power  and  light 
for  the  work  of  constructing  the  improved  water- 
ways; once  the  improvement  is  finished,  a  good 
power  load  will  be  assured,  and,  moreover,  dis- 
tricts which  could  not  have  appealed  to  manufac- 
turers will  then  be  able  to  offer  cheap  power,  cheap 
land,  and  the  advantage  of  canal  wharfages;  so 
adding  to  the  traffic  which  will  use  the  canal,  call- 
ing for  more  and  more  power,  and,  with  all  the 
development,  never  spoiling  the  countryside  by- 
works  and  factories  which  vomit  smoke  into  the 
atmosphere   each  in  their  own  pet  fashion. 

The  national  benefits  do  not  stop  even  at  this 
point.  Agriculture  is  going  to  benefit  by  electrical 
driving  of  farm  and  field  machinery;  but  if  there 
is  only  a  25  to  50-H.p.  demand  at  intervals  of  every 
half-mile,  or  considerably  more,  then  so  much 
cable  will  be  required,  that  the  cost  of  distribution 
will  come  out  heavy,  and  the  cost  of  the  unit  be 
high;  let  the  waterways  be  developed  and  electric- 
ally equipped,  and  there  you  get  your  agricultural 
supply  of  electrical  power  to  a  considerable  number 
of  areas;  the  open  portions  of  the  canal  route  con- 
sist of  agricultural  land,  so  that  where  one  cannot 
get  a  factory  load,  it  will  be  possible  to  work  up  a 
good  farm^  load,  and  to  supply  the  same  at  a  low 
cost  per  unit. 

It  is  true  that  present  prices  per  unit  pay  the 
farmer,  though  they  are  high  for  power  supply; 
from  this  it  must  not  be  argued  that  no  need  exists 
to  cheapen  the  supply  to  these  communities. 
Cheapen  the  supply,  and  immediately  you  will  in- 
duce the  farmer  to  do  more  of  his  work  by  elec- 
trical means;  the  petrol-driven  plough  is  showing 
what  can  be  done  by  machines  to  hasten  and  in- 
crease output,  and  we,  as  electrical  men,  ought  to 
be  ready  at  the  end  of  the  war  to  offer  the  farmer 
cheaper  power  electrically  for  the  same  work,  with 
the  added  advantage,  that  the  farmer  need  not 
bother  about  bringing  petrol  or  coal  from  the  sta- 
tion, nor  about  having  a  man  who  can  humour 
petrol  engines  about  his  premises. 

The  development  of  the  canals,  therefore,  is  of 
the  utmost  importance  to  every  electrical  engineer, 
whether  he  is  a  consultant,  manufacturer,  or  power 
supply  engineer.  Such  development  will  not  only 
enable  the  trade  of  the  country  to  be  carried  on 
more  efficiently,  but  will  do  much  to  stimulate  the 
revival  of  agriculture  in  our  own  land  and  to  solve 
the  problem  of  our  food/  supply  by  getting  the 
utmost  efficiency  out  of  the  land. 

In  brief,  the  writer's  summing-up  is  as  follows  :  — 
The  canals  must  have  electrical  power,  light,  and 
other  facilities  if  they  are  to  work  at  the  highest 
possible  efficiencv.  This  demand  for  electrical 
power  will  give  an  excellent  reason  for  the  planting 
of  large  economical  stations  in  situations  which, 
without  the  canal  work,  would  be  unsuitable  and  un- 
remunerative  positions. 

It  will  assist  the  development  of  the  national  elec- 
trical power  supply  by  (1)  giving  a  power  load  from 
the  canal   itself,   (2)  taking  industries  into  districts 


which  abut  on  the  canal,  but  which  are  not  suitable 
at  present  for  industrial  development,  (3)  giving  a 
cheap  supply  of  electrical  energy  to  the  farmer,  who 
will  produce  more  from  a  given  area  of  land. 

These  are  solid  and  desirable  advantages  in  every- 
way, and  would  be  truly  national  developments; 
they  are  advantages,  be  it  noted,  over  and  above 
the  advantage  of  increased  transport  facilities  which 
the  canals  themselves  would  provide. 

If  the  usual  British  short-sighted  view  be  taken 
of  the  matter,  canal  development  may  look  costly, 
and  not  very  remunerative.  If  we  will  but  take  a 
long-sighted  survey  of  the  matter,  the  possibilities 
are  immense,  both  to  the  nation  and  the  electrical 
engineer. 


VOLTAGE     REGULATION     OF     ROTARY 
CONVERTERS. 


The  paper  by  Mr.  G.  A.  Jdhlin  was  read  and  discussed  at 
a  meeting  of  the  Manchester  Local  Section  of  the  Institu- 
tion of  Electrical  Engineers  on  Tuesday,  March  13th. 

Mr.  R.  Townend  said  that  the  rotary  converter  was 
primarily  a  machine  for  converting  from  a.c  to  d.c  with  as 
small  a  voltage  variation  as  possible,  and  any  increase  in  the 
voltage  range  was  accompanied  by  some  sacrifice  in  the  heat- 
ing, efficiency,  power  factor,  or  cost  of  the  equipment.  If 
the  required  voltage  range  was  within  the  Limits  permissible 
with  reactance  control,*  this  sacrifice  might  be  small,  but 
when  the  voltage  range  was  outside  the  limits  additional 
apparatus  was  necessary,  and  the  sacrifice  might  be  consider- 
able. It  was  therefore  important  that  the  rotary  converter 
should  be  designed  for  the  voltage  range  under  which  it 
would  have  to  operate,  and,  with  a  view  to  safety,  this  r^jge 
should  not  be  increased.  With  the  rotary  running  inverted. 
i.e.,  converting  from  d.c.  to  a.c,  the  conditions  were  quite 
different  when  the  rotary  was  running  alone  from  those  ob- 
taining when  A.c.  generating  plant  was  running  in  parallel 
with  it.  In  the  former  case  any  variation  in  the  rotary  field 
excitation  would  only  cause  a  variation  in  the  speed  of  the 
machine  and  would  not  affect  the  voltage,  therefore  some 
form  of  auxiliary  apparatus  was  necessary  to  have  control 
over  the  A.c.  voltage.  In  the  case  of  the  rotary  running  in 
parallel  with  A.c.  generating  plant,  a  variation  in  the  excita- 
tion of  the  rotary  would  not  change  the  speed,  because  the 
rotary  would  have  to  run  synchronously  with  the  other 
machines,  and  therefore  the  change  in  field  current  caused  a 
change  in  the  wattless  current  flowing  in  the  rotary,  this 
change  being  sufficient  practically  to  neutralise  the  alteration 
made  in  the  field  excitation.  The  change  in  the  wattles- 
current  would,  of  course,  cause  variation  in  the  a.c.  voltage 
provided  there  was  some  reactance  in  the  circuit,  exactly  as 
in  the  case  of  a  rotary  converting  from  A.c.  to  D.c.  and  having 
reactance  control.  This  variation  in  the  rotary  wattless  cur- 
rent simply  meant  that  the  wattless  current  carried  by  the 
rotary  was  now  carried  by  the  A.c.  generators  or  vice  versa. 
and  it  was  therefore  necessary  to  take  care  that  this  did  not 
result  in  overloading  these  generators  with  wattless  current. 
Prof.  Miles  Walker  said  that  the  paper  was  so  thoroughly 
sound  that  it  was  difficult  to  find  important  points  to  criticise, 
but  there  was  a  looseness  in  the  employment  of  terms  which, 
however  justifiable  in  shop  conversation,  ought  not  to  appear 
in  important  Institution  papers.  For  instance,  the  word 
"reactance"  was  continually  used  where  "reactance  drop" 
was  meant;  similarly,  "resistance"  was  used  to  indicate 
"  resistance  drop."  Sufficient  care  had  not  been  taken  to 
make  the  clock  diagram  clear.  Every  clock  diagram  should 
be  accompanied  by  a  small  sketch  of  connections  showing  the 
directions  in  the  circuit  taken  as  positive  by  the  vectors  in 
the  clock  diagram.  Moreover,  where  different  voltages  were 
dealt  with  in  the  problem,  which  varied  their  phase  differ- 
ence under  changing  conditions,  it  should  be  definitely  stated 
which  vector  was  taken  as  standard  of  phase.  Non-compli- 
ance with  these  simple  precautions  made  all  the  clock  dia- 
grams in  the  paper  exceedingly  difficult  to  interpret.  More- 
over, in  the  first  figure  the  scale  of  vectors  was  changed  with- 
out intimation.  The  reduction  of  the  wattless  current  re- 
quired to  produce  a  given  voltage  variation,  when  saturated 
reactance  iron  was  used,  was  of  great  interest;  but  this  gain 
was  only  possible  where,  the  reactance  drop  was  used  in  pull- 
ing down  the  voltage  when  drawing  a  lagging  current.  An- 
other fact  of  note  was  that  where  the  compounding  charac- 
teristic was  of  the  kind  shown  in  fig.  4  there  was  some 
danger,  when  a  machine  was  being  taken  off  load,  of  a 
sudden  slump  of  load  occurring  as  the  load  was  being  re- 
duced, and  a  heavy  reverse  current  being  taken  by  the 
rotary  before  the  circuit  breaker  came  out  on  reverse  current. 
Mr.  J.  Frith  said  that  a  comparison  of  the  rotary  converter 
with  the  motor  converter  should  have  been  considered.  In 
the   case   of  a  motor  converter,   voltage  regulation   could   be 
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obtained  with  much  less  tampering  with  the  power  factor. 
There  was  certainly  a  looseness  of  expression  throughout  the 
paper  which  made  it  difficult  to  understand  whether  currents 
were  lagging  or  leading  to  the  rotary.  The  whole  matter 
might  have  been  much  simpler  if  treated  from  the  magnetic 
standpoint.  The  word  "  flux  "  might  have  been  used  instead 
of  "  voitage,"  and  would  have  prevented  many  false  impres- 
sions. 

Mr.  A.  G.  Ellis  said  that  in  deciding  the  system  most  suit- 
able for  any  particular  case,  the  question  of  reliability  in  ser- 
vice was  important,  and  in  this  connection  the  primary  volt- 
age of  the.  system  should  be  taken  into  account.  In  high- 
voltage  transformers  the  introduction  of  magnetic  shunts  be- 
tween the  primary  and  secondary  windings  in  order  to  in- 
crease the  reactance,  was  liable  to  weaken  the  transformer 
from  an  insulation  point  of  view.  Also,  for  low  transformer 
secondary  voltage,  i.e.,  low  voltage  on  the  d.c.  side  of  the 
converter,  large  sections  of  copper  would  be  necessary,  which 
would  be  more  susceptible  to  parasitic  losses  due  to  large 
leakage  field.  A  reactance  up  to  10  per  aent.  could  generally 
be  obtained  as  inherent  reactance  of  the  transformer  without 
resorting  to  the  use  of  magnetic  shunts  of  sheet  iron  placed 
between  the  primary  and  secondary  windings,  still  retaining 
a  rational  design  as  regarded  material  and  efficiency.  Above 
this  value  magnetic  shunts  were  usually  necessary,  and  a  re- 
actance up  to  50  per  cent,  could  be  obtained  by  skilful 
designing  with  a  short-circuit  characteristic  not  deviating 
appreciably  from  a  straight  line.  Such  high  reactance  was 
not  usually  necessary  for  the  range  of  voltage  variation  re- 
quired in  practice.    This  was  fortunate,  as  the  disabilities  as 
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regarded  parasitic  losses,  space  required  for  the  reactive  iron, 
and  mechanical  rigidity,  increased  with  the  reactance.  These 
difficulties  were  not,  however,  insuperable,  even  with  very 
high  reactance.  A  wide  range  of  voltage  was  practically 
only  required  in  the  case  of  rotaries  working  on  either  light- 
ing or  traction  load  for,  say,  440  or  550  volts  d.c.  In  such 
cases  the  most  satisfactory  arrangement  was  to  provide  a 
tap  for  the  lower  voltage  on  the  l.t.  side  of  the  transformer. 
This  was  generally  a  practicable  proposition,  although  it  was 
not  always  an  easy  matter  to  bring  out  such  a  tap,  especially 
when  dealing  with  large  currents  and  high  primary  voltage. 
Continental  firms  had  not  gone  in  for  high-reactance  trans- 
formers to  such  an  extent  as  was  usual  in  England,  but  had 
supplied  the  necessary  reactance  in  the  form  of  a  separate 
choke  coil  in  series  with  the  transformer.  This  was  partly 
due  to  the  high  primary  voltage  used  in  Continental  systems. 
Booster  transformers,  apart  from  the  question  of  cost,  were 
undesirable  on  the  ground  of  extra  complication,  namely, 
two  extra  transformers  and  a  voltage  regulator.  For  large 
rotaries  with  wide  voltage  variation  limits,  a  large  number  of 
steps  on  the  regulator  would  be  required,  or  trouble  would 
l>e  experienced  on  account  of  the  large  number  of  volt- 
amperes  between  contacts.  This  would  lead  to  a  large  and 
expensive  regulator,  and  such  a  fine  degree  of  regulation  was 
not  usually  required,  especially  in  traction  work.  The  series 
booster  transformers  also  required  special  care  in  construction, 
as  they  had  to  withstand  heavy  shocks  in  case  of  short  circuit. 

Mr.  J.  L.  Thompson  discussed  the  methods  employing  static 
apparatus,  namely  :  — 

1.  Transformer  with  internal  reactance. 

•2.  Transformer  with  external  reactance. 

3.  Static  boosters  and  regulators. 

For  machines  transforming  power  from  a.c.  to  D.C,  any  one 
of  the  three  types  of  static  apparatus  could  be  used,  but  for 
inverted  running  alternatives  2  and  3  only  could  be  used. 
Alternative  1  could  not  be  used  on  account  of  the  excessive 
voltage  drop,  unless  the  machine  was  feeding  an  a.c.  system, 
as  outlined  by  Mr.  Townend.  The  overall  efficiency  of  the 
static,  apparatus  was  about  the  same  for  all  schemes,  although 
the  advantage,  if  any,  lay  in  favour  of  that  embodying  the 
transformer  having  high  internal  reactance.  Regarding  costs. 
the  following  comparison,  taking  the  cost  of  a   transformer 


of  normal  reactance  as  100  per  cent.,   would   be  of  inl 
The  transformer  was  a  550-k.v.a.  3/6-phase,  50-period,   with 
standard  adjusting  tappings  Bich  as  used  for  a  JSOO-K.'V  .A.  ] 
converter. 

(0  Main  transformer        100% 

cm  '25%    reactance  embodied   in  transformer, 

extra  cost      ...  •••     !•' % 

(3)  25%    reactance   embodied   in    an  external 

reactance,  extra  cost  •••     23% 

(4)  A  static  booster  and  regulator  to  give  7i  % 

regulation— i.e.,   the    same  as   would    be  l    4-o^ 

obtained  with  25  %  reactance      ...         ...     33  %  f 

Additional  switcbgear   involved,  extra  cost     12%  J 

These    rough    estimates    showed    that    the    high-reactance 

transformer  was  by  far  the  most  favourable  as  regarded  cosi 
Floor  space  was  usually  very  limited,  and  from  this  point  ol 
view  the  high-reaotanoe  transformer  was  by  far  the  most 
economical,  while  the  external  reactance  wa-  better  than  the 
static,  booster  and  regulator.  If  inverted  running  was  re- 
quired an  external  reactance  which  could  lie  short-circuited, 
with  adjusting  taps  on  the  transformer,  would  be  required. 
or  as  an  alternative,  the  static  booster.  Ihis  condition  was 
most  favourable  for  the  static  booster,  and  was  the  only 
case  recommended  by  the  speaker.  It  was  necessary  in  deal- 
ing with  a  static,  booster  to  consider  its  position  with  refer- 
ence to  the  transformer  electrically.  When  converting  from 
AC  to  DC,  the  l.t.  side  was  the  correct  place,  whereas  con- 
verting d.c.  to  a.c,  the  h.t.  side  was  correct,  i.e.,  whichever 
conversion  was  used  it  should  be  on  the  secondary  side  ol 
the  main  transformer  in  order  to  obtain  the  highest  effici- 
ency A  rotary  converter  feeding  a  three-wire  D.C.  circuit 
with  a  booster  on  the  l.t.  side  would  require  a  six-phase 
booster,  this  boosting  equally  each  side  of  the  six-phase 
neutral  in  order  to  obtain  equal  D.c.  voltages  Irom  the  middle 
wire  to  the  outers.  This  necessity  involved  further  expense, 
and  depreciated  the  value  of  the  scheme  still  further  as  re- 
gards cost.  He  had  designed  transformers  embodying  45  per 
cent    reactance,   which  were  working  satisfactorily. 

Mr  J  S  Peck  said  that  the  arrangement  shown  in  the 
accompanving  figure  for  varying  the  voltage  on  a  rotary  con- 
verter by  means  of  a  boosting  transformer  and  tappings  from 
an  auxiliary  coil  of  the  main  transformer  was  actually  stan- 
dardised, and  was  used  on  rotary  converters  up  to  perhaps 
500  or  600  kw.  ;  it  was  perfectly  satisfactory  in  every  respect 
excepting  the  regulator  dial,  which  gave  trouble,  and  on 
account  of  these  difficulties,  which  were  largely  mechanical, 
this  tvpe  of  regulator  was  finally  abandoned  in  favour  ot  trie 
induction  tvpe,  which  was  even  now  being  used  to  a  certain 
extent,  and  might  again  come  into  general  use.  It  was  also 
possible  that  the  step-by-step  regulator  might  again  become 
popular  on  account  of  its  cheapness,  and  improved  mechanical 
construction  might  make  it  entirely  satisfactory.  After  tbe 
induction  regulator  came  the  synchronous  booster,  due  to 
Prof  Walker.  This  type  of  control  came  into  use  first  m 
this  country,  and  then  in  America,  and  finally  on  the  Con  i 
nent  and  rapidly  superseded  all  other  types.  When  tbe 
synchronous  booster  was  first  introduced,  commutatmg  poles 
were  not  generally  used  on  rotary  converters,  and  the  diffi- 
culties which  had  since  been  encountered  m  connection  witn 
booster  control  had  been  largely  due  to  the  use  of  the  com  mu- 
tating pole,  as  explained  by  the  author.  Designers  now  hesi- 
tated to  emplov  the  booster,  except  when  special  conditions 
made  its  use  essential,  but  devices  had  been  worked  out 
which  neutralised  the  effect  of  the  booster  on  commutation. 
These  devices,  however,  introduced  complications  which  it 
was  desirable  to  avoid  whenever  possible.  Reactance  control 
would  give  perfectly  satisfactory  service  in  many  places  when' 
previously  it  was  thought  that  booster  control  was  necessary. 
With  reactance  control  the  power  factor  of  the  rotary  im- 
proved with  increase  in  D.c.  voltage,  which  m  general  meant 
that  as  the  load  increased,  the  effect  of  the  rotarj  was  to 
improve  more  and  more  the  power  factor  of  the   -• 

Dr.  Champ  (in  a  communication)  said  that  amverters  were 
used  not  only  in  connection  with  sub-station  distribution  tor 
large  districts,  but  also  to  supply  individual  factories;  this 
point  of  view  seemed  to  have  been  lost  sight  of  m  the  paper 
altogether  The  author  spoke  of  wattless  current  to  tbe 
extent  of  50  per  cent,  to  60  per  cent,  of  the  load  cum 
and  omitted  to  take  into  consideration  the  very  serious  effects 
of  such  a  condition  upon  the  consumer's  account.     In  rnanj 

large    towns  electricity    was  charged   for   upon  B    K.V.A,   basis. 

and    in    consequence   the    purchaser    had    to  pay   for  everj 

ampere  of  wattless  current,  whether  this  was  lagging  or 
leading.     In    such  a    case  tbe    control  of  power   factor    was  ol 

prime  importance,  and  it  often  paid  to  expend  more  capital 
to  get  control  of  the  power  factor  rather  than  to  use  a  con 
veiter    with    reactance    control.        Another   point    which    was 

itted   altogether  from  the  paper  was  the  loss   in  the  leads 

between  the  transformer  and  the  converter.  In  the  case,  for 
instance,  of  a  converter  for  500  kw.  and  250  D.C.  volts,  the 
distance    between    the   transformer  and   the  might 

easily  be  so  great  as  to  lose  half  per  cent.,  or  even  more,  m 
efficienC3  at  full  load  on  unity  power  factor,  and  tins  would 
be  considerably  increased  by  the  extra  watt!,-,-  current  which 
the  author  admitted  might  be  as  much  as  60  per  cent,  ol  the 
load  current.  For  these  reasons,  the  table  in  the  paper  was 
really  only  a  true  summary  for  sub-station  conditions,  for 
private  plants  in  general,  it  was  more  economical  and  satis 
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factor;  to  adopt  either  a  booster  control  or  a  motor  con- 
verter. With  reference  to  the  comparison  between  the  rotary 
converter  and  the  motor  converter,  the  following  figures, 
which  were  taken  from  estimates  submitted  a  short  time  ago 
for  500-kw.,  460-volt  sets,  would  be  of  interest.  The  machines 
were  required  to  operate  at  voltages  varying  from  440  to  480 
on  the  continuous  side.  Under  these  conditions  the  figures 
were  as  follows  :— 

Rotary  Converter. 
4'20  volts. 

Load ■  ...      i  J  J  1 

Cos^ 55        80        90        95  Lagging. 

480  volts. 

Load Jill 

Cos  <p 55        80        90        95  Leading. 

As  against  the  above,  the  motor  converter  power  factor 
only  varied  from  .93  to  unity  over  the  same  range  of  voltage 
and  load.  A  D.c.  booster  might  be.  rather  more  expensive, 
but  it  had  the  merit  of  leaving  the  power-factor  control  un- 
touched, and  of  not  interfering  with  the  commutation  of  the 
converter  itself. 

The  Authob,  in  reply,  said  the  paper  had  been  prepared 
for  designers  and  the  average  engineer;  shop  terms  were 
used  in  the  paper  as  generally  understood  by  engineers.  The 
title  of  the  paper  clearly  stated  that  it  dealt  with  rotary  con- 
verters; if  a  comparison  were  made  with  motor  converters, 
the  rotary  would  certainly  justify  itself.  The  treatment  of 
the  subject  from  a  magnetic  standpoint  appeared  very  attrac- 
tive, but,  in  the  author's  opinion,  it  would  present  consider- 
ably difficulties;  for  example,  how  would  a  wattless  current 
be  represented  when  there  was  no  change  in  flux?  Trans- 
formers of  all  classes  were  looked  upon  as  so  reliable  that 
all  questions  of  breakdown  were  of  minor  importance.  There 
were  no  grounds  for  fear  on  the  score  of  the  booster  trans- 
former being  a  source  of  weakness,  and  being  delicate  to 
control.  The  costs  referred  to  in  the  paper  were  in  terms  of 
the  rotary  converter  alone,  and  did  not  include  the  trans- 
former. 


FIRST     LONDON     ENGINEER    VOLUNTEERS. 


It  is  seldom  that  a  volunteer  corps  is  fortunate  enough  to 
obtain  so  valuable  and  enjoyable  a  training  as  that  of  the 
First  London  Engineer  Volunteers  during  Easter.  The  only 
unpleasant  part  of  it  was  the.  severity  of  the  weather,  but 
the  work  done  was  of  so  vigorous  and  interesting  a  nature 
that  the  men  laughed,  rather  than  grumbled,  at  its  in- 
clemency. 

A  programme  of  training,  admirably  adapted  alike  to  the 
requirements  of  the  Corps  and  the  brevity  of  the  time,  was 
most  kindly  arranged  by  Col.  Chesney,  R.E.,  the  Comman- 
dant of  the  Royal  Engineers  at  Esher,  and  carried  out  by 
Capt.  Courtman,  R.E.,  the  Commandant  of  the  School  of 
Military  Engineering,  and  Capt.  Higgins,  R.E.  It  was  felt 
that  in  dealing  with  a  corps  of  this  nature,  what  was  re- 
quired was  rather  a  thorough  grounding  in  technical  essen- 
tials than  any  attempt  at  more  ambitious  work.  The  course 
was,  therefore,  confined  to  knots  and  lashings,  the  use  of 
spars,  trestle  bridging,  floating  bridges,  and  bridging  expedi- 
ents. So  successful,  however,  was  the  course  that  it  is  not 
improbable  that  a  more  advanced  course  may  be  carried  out 
in  the  future. 

It  was  originally  intended  that  the  working  party  should 
go  into  billets  at  Esher  during  the  four  days,  but  the  im- 
possibility of  obtaining  any  accommodation  precluded  such 
an  arrangement,  and  necessitated  daily  travelling  to  and  from 
Waterloo.  In  some  ways  this  proved  to  be  an  advantage,  as 
certain  members  were  thus  able  to  attend  who  could  not 
have  been  absent  from  town  for  the  whole  period.  The 
wretched  state  of  the  weather,  too,  counterbalanced  any 
regret  for  the  absence  of  camp  conditions. 

Owing  to  the  uncertainty  as  to  whether  Easter  would  be 
kept  as  a  holiday,  the  number  attending  was  not  as  large  as 
had  been  hoped.  It  averaged,  roughly,  10  officers  and  40 
N.C.O.'s  and  sappers  daily.  The  party  left  Waterloo  each 
morning  about  9  a.m.,  and  returned  about  (>  p.m. 

On  reaching  Esher  on  Good  Friday,  the  party  marched  at 
once  to  Sandown  House,  the  headquarters  of  the  School  of 
Military  Engineering,  and  proceeded  without  delay  to  the 
lecture  room.  Here  officers  and  sappers  were  cordially 
greeted  by  Col.  Chesney.  and  a  lecture  on  the  use  of  spars 
was  given  by  Capt.  Courtman.  This  over,  a  three-mile 
march  brought  the  party  to  Heywood.  where  the  remainder 
of  the  morning  was  spent  in  going  rapidly  through  the 
various  knots  and  lashings.  The  First  London  Engineers 
have  received  a  thorough  grounding  in  these  elementary 
matters,  and  the  work  was,  therefore,  rather  a  recapitulation 
than  a  lesson.  After  twenty  minutes  for  lunch,  three  sec- 
tions were  formed  for  practical  instruction  in  the  use  of 
spars.  A  standing  derrick,  a  swinging  derrick,  and  shears 
were  prepared,  and  when  these  were  ready  the  squads  were 
invited  to  join  in  hoisting  the  structures  which  each  had 
made,  and  to  hav<>  their  aim  and   working  explained. 


For  the  remaining  three  days  the  party  was  divided  into 
two  sections,  A  !ind  B,  whereby  the  subjects  to  be  dealt 
with  could  be  taught  to  and  practised  by  each  in  turn  with- 
out overcrowding.  The  lectures  were  delivered  by  Captain* 
Courtman  and  Higgins,  and  dealt  with  trestle  bridging,  float- 
ing bridges,   and   bridging   expedients. 

An  interesting  part  of  the  programme  was  the  construction 
of  barrel  piers  and  rafts,  work  which  came  to  many  of  the 
sappers  as  a  novelty.  The  enthusiasm  with  which  they 
"  rocked  and  heaved,"  although  with  some  it  was  a  physical 
impossibility  to  keep  one  foot  on  the  gunwale,  was  only 
equalled  by  the  pride  with  which  they  leisurely  rowed  their 
ponderous  rafts  up  and  down  the  Mole,  oblivious  of  sarcastic 
warnings  from  the  shore  to  "look  out  for  U-boats!"  It 
was  a  moment  of  much  secret  satisfaction  to  some  when 
they  inarched  in  fours  on  to  half  a  veal  barrel  bridge  of  their 
own  construction  over  a  real  river,  and  stood  thereon  to  be 
photographed  in   perfect   safely. 

But  the  real  cream  of  the  training  was  the  making  oi 
bridging  expedients.  "A"  bridges,  hop-pole  bridges  anil 
pile  bridges  were  interesting,  but  single  barrel-rafts,  fascine 
boats,  brushwood  boats,  and  a  boat  constructed  from  a  canvas 
horse-trough,  with  a  spar  catamaran  attached,  gave  the 
greatest  delight.  Those  engaged  in  making  these  varied 
expedients  for  crossing  (or  falling  into)  rivers  found,  when 
they  had  finished,  that  it  was  the  R.E.  rule — inexorable,  and 
not  to  be  evaded  on  any  pretext — to  "  try  your  own  medi- 
cine." The  training  blossomed,  therefore,  into  a  veritable 
regatta,  and  the  Mole  was  dotted  with  uncouth  craft  pro- 
pelled, with  various  degrees  of  skill,  by  sappers  in  grey-green, 
armed  with  shovels.  But  nobody  fell  in  or  got  more  than  n. 
trifle  wet. 

The  party  returned  on  Monday  evening  to  Waterloo 
thoroughly  satisfied  with  the  work  they  had  done,  and  feeling 
that  there  had  never  been  such  a  training  before. 

The  Corps  owes  a  very  great  debt  of  gratitude  not  only  to 
Col.  Chesney,  who  arranged  for  the  training,  but  also  to 
Captains  Courtman  and  Higgins  for  the  way  in  which  it  was 
carried  out.  To  Sergeant-Major  Gordon  and  his  body  of  in- 
structors (all  of  whom  cheerfully  gave  up  their  Easter  leave 
for  the  purpose)  also  hearty  thanks  are  due.  Mention  must 
also  be  made  of  the  kindness  of  the  Quartermaster  of  the 
School  of  Military  Engineering,  who  arranged  tea  for  the 
party   when  work  was  done. 

The  training  was  honoured  by  several  visits  by  Col. 
Chesney,  on  Good  Friday  by  General  Dickie  and  Major  Ed- 
wards, on  Saturday  by  General  Sir  Desmond  O'Callaghan  and 
Colonel  Ormond,  and  again  on  Sunday  by  Major  Edwards. 


NOVEL 


FEATURES     IN     D.C.     WATT-HOUR- 
METER     CONSTRUCTION. 


Continuous-current  meters  of  the  Thomson  type  are  used  so 
extensively,  and  yet  have  advanced  so  little  in  design  during 
the  past  quarter  of  a  century,  that  the  improvements  described 
by  R.  Ziegenberg  in  a  recent  issue  of  the  E.T.Z.  are  of 
especial  interest — particularly  since  the  retention  of  the  Thorn 
son  type  of  drum-wound  armature  has  been  due  simph 
to  lack  of  a  substitute,  and  not  to  any  high  degree  of  tech- 
nical excellence  in  design  or  performance.  The  principal 
features  of  the  new  meter  here  described  are  the  use  of  a  flat 
coil  armature  and  an  electromagnetic  connection  between  meter 
and  counting  train.  In  order  to  emphasise  the  advantage  of 
these  innovations  the  author  enumerates  certain  alleged 
defects  of  the  drum-wound  Thomson  meter  as  hitherto  con- 
structed. These  defects  include  extreme  sensitivity  to  stray 
magnetic  fields,  and  serious  frictional  resistance.  By  doubling 
the  meter  in  such  manner  as  to  form  an  astatic  system  we 
obtain  a  very  unwieldy  instrument,  and  one  which  is  still 
far  from  unaffectedly  asymmetric  stray  fields.  This  expe- 
dient, which  is  at  best  only  partially  successful,  is  only  applic- 
able to  switchboard  or  other  special  meters.  For  all  ordinary 
work,  a  single-system  meter  must  be  employed,  any  neigh- 
bouring current-carrying  conductors  must  be  arranged  with 
special  care,  and,  in  most  cases,  the  meter  must  be  adjusted 
and  calibrated  in  situ,  since  even  the  earth's  field  has  appreci- 
able effect  on  the  law  of  the  instruments.  As  regard  frictional 
resistance.  Schmiedel's  P.T.R.  tests  on  seven  commutator 
motor  meters  of  various  makes  showed  that  according  to  the 
t\pe  of  drive  employed,  friction  in  the  counting  train 
amounted  to  anything  from  7  to  28  per  cent.,  and  in  one 
case  to  54  per  cent,  of  the  total  meter  friction.  These  data 
referred  to  new  meters,  higher  values  for  gear  friction  being 
observed  in  meters  after  some  time  in  service.  Add  to  this 
the  fact  that  meters  with  jumping-figure  dials  may  be  held 
stationary  on  light  loads  for  indefinite  periods  by  the  in- 
creased frictional  resistance  to  be  overcome,  when  two  or 
more  dials  need  moving  simultaneously,  and  it  becomes 
obvious  that  a  counting  train  which  is  mechanically  indepen- 
dent of  the  meter  represents  a  very  appreciable  advance. 
The  sole  raison  d'etre  of  the  d.c.  watt-hour  meter  lies  in  its 
measuring  watt-hours  instead  of  measuring  ampere-hours  and 
assuming  constant  supply  voltage.  If,  however,  the  advantage 
gained  in    the   principle   of  the  meter  is  to  be  sacrificed   to 
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friction  errors  and  susceptibility  to  stray  fields,  one  might  as 
well  use  the  simpler  and  cheaper  ampere-hour  meter,  parti- 
cularly in  small  lighting  installations  where  the  revenue  is 
low  and  meter  cost  a  serious  item,  and  where  the  frequent 
occurrence  of  light-load  periods  renders  meter  accuracy 
■correspondingly  important. 

Many  attempts  have  been  made  to  build  satisfactory  d.c. 
watt-hour  meters  of  the  disk-armature  type,  the  advantages 
anticipated  including  immunity  from  influence  by  stray  fields ; 
light  and  simple  construction;  easy  access  to  armature,  and 
possibility  of  removing  and  replacing  the  moving  system  with- 
out disturbing  calibration.  Sector-shaped  armature  coils  are 
used,  and  the  armature  disk  thus  built  up  runs  between  two 
pairs  of  D-shaped  field  coils  (or  else  above  or  below  one  pair  of 
.semicircular  field  coils).  The  armature  and  spindle  can  be 
withdrawn  without  moving  the  field  and  compensating  coils, 
and  6ince  the  two  halves  of  the  armature  lie  in  fields  of  oppo- 
site polarity  the  instrument  is  astatic  to  a  high  degree ;  if  a 
four-pole  field  system  be- used  (with  quadrant-shaped  field 
coils),  the  meter  is  almost  perfectly  astatic,  even  as  regards 
attempts  at  fraud  by  placing  a  permanent  magnet  near  the 
armature. 

The  chief  reason  why  disk-type  armatures  have  not  hitherto 
gained  much  acceptance  in  this  connection  is  that  sector  coils 
of  too  small  an  angle  have  been  employed.  Increasing  the 
number  of  armature  coils  renders  the.  meter  torque  more 
uniform,  but  it  also  reduces  the  actual  value  of  the  torque. 
Current  flow  in  adjacent  radial  conductors  is  in  opposite 
directions  (save  in  the  case  of  the  radial  conductors  connected 
to  the  commutator  bars  undergoing  commutation  at  the 
moment),  and  when  such  contra-rlow  occurs  in  a  single  field, 
the  net  torque  due  to  the  conductors  concerned  is  zero.  The 
way  to  obtain  a  high  driving  torque  from  a  light  disk  anna-  - 
ture  of  low  resistance  is  to  employ  wide-angle  sectors,  and 
not  more  than  two  armature  coils  per  field  pole,  but  prefer- 
ably fewer.  Adjacent  radial  conductors  are  then  in  fields  of 
opposite  polarities  when  they  are  carrying  current  in  opposite 
directions  or,  at  the  worst,  one  set  of  radial  wires  is  in  but 
a.  weak  field  of  the  same  polarity  (near  the  neutral  zone). 

There  is  no  particular  mechanical  difficulty  in  the  construc- 
tion of  a  disk  armature,  and,  though  the  diameter  of  the 
latter  be  about  50  per  cent,  greater  than  that  of  the  alterna- 
tive drum-wound  armature,  the  construction  as  a  whole  is 
simpler  and  more  compact,  and  when  using  an  electro- 
mechanical recording  train,  instead  of  directly  geared  mechan- 
ism, the  total  saving  in  spindle  length  is  about  50  per  cent. 
A  four-pole  field  system  and  six-coil  armature  represents  a 
satisfactory  compromise  between  simplicity  of  construction, 
high  driving  torque  and  minimum  dead  weight,  and  resist- 
ance in  peripheral  copper  (which  is  ineffective  as  regards 
driving  torque). 

The  most  obvious  method  of  relieving  the  meter  of  the 
■datj   of    driving    the    recording    train    is    to    use    a    shunt- 
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Fig.  1. 


Fig.  2. 


wound  electromagnet  and  ratchet  gear  controlled  by  a 
■contact  on  the  meter  spindle,  this  contact  completing 
the  magnet  circuit  once  in  each  revolution  of  the  meter 
spindle.  This  solution  is,  however,  unsatisfactory,  for 
heavy  sparking  occurs  at  the  spindle  contact,  and  the  use 
of  the  latter  introduces  an  element  of  distinct  unreliability 
into  the  working  of  the  instrument.  It  is  unnecessary 
actually  to  make  and  break  the  circuit  of  the  electromagnet. 
A  suitable  variation  in  the  exciting  current  will  secure  the 
desired  result  and,  at  the  same  time,  eliminate  the  sparking 
difficulty.  The  minimum  current  may  be  kept  quite  small 
(say,  1  milliamp.  or  so)  and  increased  to  3  milliamps.  or  so 
whenever  it  is  desired  to  actuate  the  recording  gear.  The 
problem  remains — whence  to  obtain  a  suitable  varying  cur- 
rent? Current  of  varying  strength  lies  ready  to  hand  in 
the  armature  circuit,  but  it  cannot  be  actually  diverted  to  the 
circuit  of  the  recording  magnet  without  introducing 
the  contact  difficulties  which  it  is  wished  to  eliminate. 
Evershed  has  devised  a  system  of  placing  a  small  coil  round 
the  spindle,  connecting  it  in  the  armature  circuit  and  utilising 
the.  alternations  of  current  to  oscillate  by  induction  a  second 
winding  or  a  permanent  magnet.  This  arrangement  involves 
keeping  the  recording  gear  quite  close  to  the.  actual  meter, 
whereas  the  system  now  to  be  described  permits  meter  and 
recording  gear  to  be  placed  at  any  convenient  points,  any 
distance  apart,  and  connected  only  by  a  pair  of  small  leads 
running  to  and  from  the  electromagnet,  which  actuates  the 
recording  train  by  a  ratchet  arm  attached  to  its  armature. 
Figs.  1  and  2  show   the   shunt  circuits  only  of  a  watt-hour 


meter  with  three-section  armature  a  and  three  or  six  commu- 
tator liars  c  respectively.  Fig.  1  corresponds  to  a  I 
field  system,  and  fig.  2  to  a  four-pole  field  system,  each  arma- 
ture section  in  the  latter  case  consisting  of  two  coils  opposite 
to  each  other  on  the  armature  and  connected  in  series.*  It 
will  be  seen  that  in  both  cases  one  commutator  bar  is 
divided  at  the  centre  of  its  length,  and  the  brushes  are  set 
so  that  during  each  revolution  of  the  armature,  connection 
is  completed  once  through  the  direct  lead  b  and  once  through 
th.»  resistance  R.  When  the  latter  is  in  circuit  the  P.O. 
across  the  brushes  is  increased  by  the  amount  I  r  (i  being 
tho  armature  current),  and  this  pressure  increase  suffices  to 
actuate  the  recording  magnet,  which  is  connected  across  the 
blushes.  For  convenience  and  security,  the  commutator  is 
made  rather  longer  than  usual  when  this  arrangement  is 
employed.  A  central  insulating  ring  is  added  (primarily  to 
support  the  inner  ends  of  the  divided  bar),  and  one  brush 
bears  on  the  upper  and  one  on  the  lower  half  of  the 
commutator. 

Meters  built  on  this  principle  are  at  present  made  by  the 
firm  of  Elster  (Berlin  and  Vienna),  but  it  is  hardly  necessary 
to  remind  readers  that  arrangements  have  been  made  to  work 
enemy  patents  where  such  a  course  seems  desirable.  Tho 
advantages  offered  by  the  new  construction  include  simplicity, 
compactness,  immunity  from  influence  by  stray  fields,  light 
moving  system,  and  a  driving  torque  much  higher  than  ob- 
tainable with  a  greater  number  of  coils  of  equal  weight,  and 
amply  sufficient  owing  to  the  meter  being  relieved  of  the  duty 
of  driving  the  recording  train.  With  the  new  system  of  actuat- 
ing the  recording  gear  (which  system  is  equally  applicable  to 
any  commutator  meter),  the  meter  error  is  uniformly  low  at 
practically  all  loads.  In  a  particular  case,  for  instance,  the 
eiTor  was  4  per  cent,  at  2  per  cent,  full  load,  1.25  per  cent, 
from  5  per  cent,  full  load  to  full  load,  and  about  0.6  per  cent. 
at  50  per  cent,  overload.  In  switchboard  and  central-station 
practice  generally  it  is  an  important  advantage  to  be  able  to 
place  meter  element  and  recording  train  independently 
wherever  desired. 


THE    WIRING     RULES    OF    THE    INSTITUTION 
OF     ELECTRICAL     ENGINEERS. 


By  W.  R.  RAWLINGS,  A.M.I. E.E. 


{Abstract  of  paper  read  before  the  Association  ok 
Supervising  Electricians.) 
The  I. E.E.  Rules  have  been  adopted  by  all  the  responsible 
fire  offices  (51  in  number),  the  whole  of  the  electricity  supply 
authorities  worthy  of  that  name,  14  of  the  London  supply 
companies,  and  25  municipal  undertakings.  The  Incorporated 
Association  of  Electrical  Power  Companies,  and  the  Incor- 
porated Municipal  Electrical  Association  representing  over 
200  municipal  authorities,  also  accept  the  Wiring  Rules  as 
standard  practice  and  recommend  their  use.  The  foregoing 
facts  definitely  establish  that  the  rales  have  become  the 
standard  rules  for  electric  wiring  and  fittings  throughout  the 
country.  There  are  still  a  few  faddists  who  issue  their  own 
regulations,  and  do  their  best  to  enforce  them  by  trying  to 
belittle  the  contractor  in  the  eyes  of  the  consumer.  The  time 
is,  I  hope,  not  far  distant  when  these  superfluous  rales  will 
be  removed,  and  the  Institution  Rules  will  become  as  binding 
upon  all  parties  as  the  rules  which  govern  factories  and 
workshops. 

My  experience,  and  the  experience  of  fellow  contractors, 
shows  that  there  is  no  difficulty  in  complying  with  the  wishes 
and  requirements  of  the  fire  insurance  inspectors.  The  most 
difficult  individual  we  have  to  cope  with  is  to  be  found 
amongst  the  supply  station  engineers,  whose  training,  per- 
haps, has  not  enabled  him  to  become  a  judge  of  house  wiring, 
but  he  often  endeavours  to  enforce  his  ideas  by  threatening 
not  to  connect  until  his  views  are  carried  into  effect.  That 
he  has  no  such  power  has  been  shown  over  and  over  again 
by  Mr.  R.  Tweedy  Smith,  the  honorary  solicitor  of  the  Elec- 
trical Contractors'   Association. 

As  one  is  never  anxious  to  fall  into  the  hands  of  lawyers 
the  contractor  generally  submits,  if  he  is  not  a  member  of 
the  E.C.A. 

I  hope  the  tin).1  is  not  far  distant  when  the  I. E.E.  Rules 
will  be  adopted  by  the  Board  of  Trade,  when  the\  will  reign 
supreme,  and  thus  stop  all  engineers  from  abusing  their 
position,  and  by  their  improper  actions  checking  the  progress 
of  the  industry. 

*  An  ingenious  method  of  effecting  the  connection  between 
diametrically  opposite  commutator  bars  in  this  ease  (fig.  2) 
is  to  form  each  pair  of  such  bars  from  a  single  silver  strip 
bent  to  U-shape.  The  limbs  of  the  U  form  the  two  contact 
bars,  whilst  the  end  piece  forms  a  perfect  and  reliable  cross 
connection  and,  being  drilled,  serves  also  for  attachment  of  the 
commutator  elements  to  the  spindle.  Insulating  disks  are 
placed  between  the  three  U-pieces,  which  are  spaced  circum- 
ferentially  equidistant  on  the  spindle  in  building  up  a. six- 
bar,  three-section  commutator. 
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Perhaps  the  most  important  variation  which  has  been  made 
by  the  recent  rules  (1916)  is  the  permission  to  use  the  Conti- 
nental system  of  flexible  wires.  I  cannot,  however,  learn 
that  this  alteration  has  been  adopted  to  any  extent.  For 
my  part,  I  do  not  think  it  a  desirable  method  of  wiring, 
except,  say,  for  an  office,  where  flexible  wires  are  fitted  to 
ceiling  points  over  eyes  to  desired  positions,  which  are  subject 
to  variations.  The  alteration  of  rules  has  also  made  per- 
missible the  introduction  of  new  systems,  such  as  the  Stannos, 
Henley's,  and  also  the  rubber-compound  sheathed  wires.  1 
think  the  Institution  can  be  congratulated  on  its  endeavour 
to  popularise  low-priced  systems  of  efficient  wiring. 

Rule  32  is  not  always  understood,  although  apparently  it 
reads  quite  clear:  — 

"For  lighting  purposes  in  any  final  sub-circuit  which  sup- 
plies more  than  a  single  point,  the  current  must  not  exceed 
six  amperes  for  pressures  up  to  125  volts,"  &c,  "  and  the 
maximum  number  of  points  on  any  sub-circuit  must  not 
exceed  10." 

This  clearly  defines  the  question  often  raised — how  can  a 
lamp  which  takes  more  than  six  amperes  be  used?  The 
answer  is  that  if  it  does  exceed  six  amperes  you  can  only  put 
one  on  a  circuit.  If  a  lamp  takes  50  amperes  it  complies 
with  the  rule,  so  long  as  you  do  not  put  more  than  one  on  a 
circuit.  The  number  of  points  also  which  can  be  fixed  on 
one  circuit  has  been  clearly  defined  as  not  to  exceed  10.  This 
is  a  good  rule,  and  should  be  better  known. 

Conductors.  Rules  39 — 43. — To  my  mind  the  finest  work 
done  by  the  Institution  in  the  rules  is  the  course  taken  in 
dealing  with  conductors. 

The  only  thing,  except  a  drop  in  volts,  which  governs  the 
size  of  a  conductor  is  the  heating  effect,  and  on  reference  to 
the  Institution  rules  you  will  find  that  the  table  is  based  on 
a  rise  in  temperature  of  20  deg.  F.  above  the  air.  \Yhereas 
a  No.  18  gauge  wire  was  considered  unsafe  in  the  old  days, 
if  used  for  more  than  1.8  amperes,  the  Institution  rule  allows 
7.2  ampere.s,  while  a  cable  of  1  sq.  in.  area,  which  in  the  old 
days  would  be  used  for  a  thousand  amperes,  is  limited  by 
the  Institution  rules  to  not  more  than  595  amperes.  I  would, 
however,  caution  my  hearers  against  the  adoption  of  the 
table  without  carefully  reading  rule  40.  which  governs  the 
permissible  drop  in  volts.  Rule  40  provides  that  for  lighting 
the  drop  "  must  not  exceed  2  per  cent,  plus  a  constant  allow- 
ance of  one  volt,"  but  as  many  of  the  fuses  will  bring  about 
a  loss  of  half  a  volt,  my  advice  is  to  allow  the  one  volt  con- 
stant to  be  absorbed  in  fuses,  switches,  &c,  leaving  the  2  per 
cent,  for  the  wires,  which  will  work  out  with  a  sufficient 
margin  in  dealing  with  a  complete  installation.  This  rule 
altering  the  size  of  the  conductors  has  done  much  to  popu- 
larise, heating  installations,  for  whereas  a  pair  of  7/18  cables 
had  to  be  installed  for  a  1-KW.  100-volt  radiator,  the  same 
piece  of  apparatus  can  be  used,  under  the  new  rules,  with  a 
7  '24  cable,  bringing  about  a  considerable  reduction  in  the  cost, 
and  the  difficulties  of  installation.  A  drop  of  volts  in  the  cable 
is  not  an  important  factor  when  dealing  with  heating  circuits. 

Earthed  Concentric  Wiring.  Rules  76 — 78. — I  am  of  opinion 
that  electrical  contractors  do  not  realise  the  advantages  of 
earthed  return  systems.  I  find  that  new  private  plant  installa- 
tions are  still  being  laid  down  on  the  two-wire  system.  There 
is  no  doubt  that  concentric  earthed  systems  are  not  only 
more  secure,  but  also  the  initial  cost  of  the  installation  is 
considerably  reduced.  A  complete  draw-through  job  can  be 
obtained  by  adopting  the  Kalkos  system,  using  the  tube  as 
the  return,  or  even  extended  to  form  a  three-wire  system.  If 
a  solid  system  is  preferred,  one  of  the  metacase  systems  could 
be  adopted.  I  advise  my  hearers  to  devote  attention  to  this 
subiect,  which,  without  doubt,  has  been  the  means  of  intro- 
ducing electricity  into  many  countrv  mansions,  which  would 
not  have  been  wired  had  steel  tubes  or  casings  only  been 
available  for  use. 

Puses.  Rules  9S — 99. — It  will  be  noted  that  the  rule  allows 
a  very  large  margin.  Small  fuses  may  be  three  times  the 
area  required  for  the  working  current,  and  for  circuits  over 
10  amperes  twice   the  area   is  allowed. 

Motors.  Rule  122. — This  rule  as  to  double-pole  switching. 
Sec.,  only  applies  where  the  machine  exceeds  one-thjrd  of  a 
horse-power.  This  is  a  most  useful  concession,  as  it  permits 
of  domestic  apparatus,  being  used  on  ordinary  lighting  cir- 
cuits. 

Rules  for  the  Cue  of  Electric  Light  en  hoard  Vessels. — The 
last  edition  of  the  rules  was  registered  in  December.  1914.  at 
Lloyds.  I  am  pleased  to  state  that  there  is  at  the  present 
moment  an  influential  and  strong  committee  of  the  Institu- 
tion framing  special  rules  for  the  electrical  equipment  of 
ships. 


National    Insurance    (Unemployment)    Acts,   1911    to 

1916. — Contributions  are  payable  in  respect  of  : — 

i'.17>  X.  Workmen  employed  on  metal  work  in  connection  with 
the  manufacture  of  X-ray  and  electro-medical  apparatus. 

2.17'.i  X.  Workmen1  (other  than  those  insurable  under  Part  II 
.if  the  National  Insurance  Act.  1911)  engaged  wholly  or  mainly  in 
making  (removable)  lamps  for  buoys  or  beacons. 

Contributions  are  not  payable  in  respect  of  : — 

Workmen  described  as  rest  room  attendants,  and  engaged 
in  looking  after  workers,  keeping  rest  room  clean.  Sec. 


NEW      PATENTS     APPLIED      FOR,      1917. 

INOT     YET     PUBLISHED). 

Compiled  expressly  for  this  journal  bv  Messrs.  W.  P  Ih.mim.n  i  Co 
BJectrica!  Patent  Agents,  285,  High  Holborn,  I  oi  Ion  W.C.,  and  al 
Liverpool    and    Bradford. 

4,980.     "  Sparking    plug."      R.    Taylor.      April    10th. 

4,993.     "  Demagnetiser    for    continuous    or    .illernatinL,    currents."      A.    Mol- 
lincworth.     April   10th. 
5,006.     "  Electrical    current    o-    voltage    regulator."      R     \\      M.    Thomson. 

April  10th. 

5,009.     "Controlling    current   in   connection    with    electromagnetic    gear-boses- 
of   automobiles."     T.    Wardell    &    Wolseley    Motors,    Liu.     April   10th. 
5,0t8.     "Telephone    transmitters.   &c."     A.    MARK.      April    10th. 

5,034  "  Magnetic  separators."  W.  G.  Fletcher  &  A.  K.  Hallimond. 
April   10th. 

5,067.  "  Telegraphic  receiving  and  lape-perforaling  apparatus."  A.  C. 
HusktNSON,    A.    L.    MuiRHFAD   AND    MUIRHEAD  &    Co.      April    10th. 

5.072.  "  Electricallv-heated  resistance  furnaces."  H.  Etchells  &  H.  A. 
Greaves.     April    11th. 

5.073.  "  Alternating-current   electric  systems."      A.   E.   McCoiX.      April   11th. 
5,088.     "  Electric    switchboards."     C.    C.    Garrard   i   A.    H.    RailBMV,     April 

11th. 

5,112.     "  Housing    of    electrical     switchgear."  A.     H.    Curtis    A;    Igranic 

Electric  Co.     April  11th. 

5,151.  "  Electric  welding  apparatus."  W.  H.  Isherwood  *  W.  H. 
IVkver.      April   12th. 

5,168.  "  Systems  of  control  for  single-phase  commutator  motors."  British 
Westinghousb  Electric  &  Manufacturing  Co.  (U.S.A..  April  12th,  1916.) 
April    12th. 

5.177.  "  Electrically   depositing    metal."      E.    H.   Jones.      April    12th. 

5.178.  "  Electric    machines."      H.    Chittv.     April    12lh. 

5.196.  "  Reversing  devices  for  internal-combustion  engines  with  electrical 
ignition."     A.   G.    Hallberg.     April  12th. 

5.214.  "  Sparking  plugs  for  internal-combustion  engines."  J.  C.  ds  Hoedi. 
April  13th. 

5,220.  "Electric  welding."  W.  H.  Wvlker.  April  13th.  ill.S.A..  Aprr. 
14th,  1916.) 

5,224.     "  Telephone  meters."     G.    1.    Bruschke.     April  13th. 

5,246.  "  Tanks  for  electrical  transformers."  A.  Schaanning  1  J.  L. 
Thompson.     April   13th. 

5.252.  "  Variable  inductances."  A.  H.  Bagnold,  F.  G.  Golds-tone  &  S. 
Johnson.     April  13th. 

5,254.     "  Electric   current    interrupters."      K.    Trosdahl.      April    13th. 

5,260.     "  Electrodes    for    electric    arc   soldering."     E.    H.    Jones.     April    13th. 

5,267.     "  Ignition    current  generators."      I..    J.   lk   Pontois.     April   13ttt. 

5,281.     "  Electric    submarine    destroyer."     F.    A.    Hirst.      April    14th. 

5.2S2.     "  Mouthpiece    for   telephones."     W.    R.    Walksy.      April   14th. 

5,292.  "  Electric  regulators."  British  Thomson-Houston  Co.  (General. 
Electric    Co.,    U.S.A.).     April    14th. 

5,295.  "  Insulation  of  submarine  telephone  cables."  Felten  &  Gi  illeaume 
Carlswerke  Akt.    Ges.     April   14th.     (Germany,  April    14th,    1916.) 

5,301.  "  Control  of  dvnamo-electric  generators."  British  Westinc house 
Electric  &  Manufacturing  Co.  (Wcstinghousc  Electric  &  Manufacturing  Co.. 
U.S.A.).      April   14th. 

5,305.  "  Inst  lating  devices."  E.  T.  Brook  &  W.  E.  Windsor-Richards 
April  14th. 
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1916. 

The  numbers  in  parentheses  are  those  under  which  the  specification  *ill  be 
printed    and   abridged,   and    all    subsequent  proceedings    will   be    taken. 

3,737.  Automatic  and  Semi-automatic  Telephone  Systems.  Rel.iv  Auto- 
matic IVl.  phone  Co.  &  H.  J.  Herink.  March  13th,  1916.  (Cognate  "applica- 
tion,   12,971/16.)     (104,892.) 

4,049.  Casings  for  Electric  Batteries.  A.  H.  Shepherd  &  British  Ever- 
Ready  Co.     March  18th,  1916.     (104,900.) 

4.143.  Searchlights  and  like  apparatus.  A.  A.  I. von.  March  20th,  1916. 
(104.907.) 

4,184.  Electrical  Distributing  System  depending  on  the  use  of  Con- 
densers. H.  G.  Longford,  V\  .  W.  Longford,  W.  A.  Clark  &  T.  Morris. 
March    21st,   1916.     (104,909.) 

4,196.  Means  for  Indicating  the  State  of  Adjustment  or  Output  of 
Dynamo-electric  Machines.  J.  Stone  &  Co.  (Rohmr.n.  H.  D.).  March  21st. 
1916.      (104.910.) 

4,376.  Maximum  Indicators  for  Electricity  Spkbd  \sd  other  Registering 
Apparatus.  Chamberlain  &  Hookh.im  ami  S.  James.  March  24th,  1916. 
(104,924.) 

4.467.  Interrupters  or  Contact  Make-and-break  MECHANISM  i'OR  Magnetos. 
A.    Guedatarian.     March   25th.   1916.     (104,931.1 

6,720.  Mechanical  Tee-joint  for  Multicore  Electrii  i  \bles.  A.  J.  Lovcll- 
M.iy    11th.    1916.      (104.959.) 

6,823.  Automatic  Machine  for  the  Manufacture  of  Stems  for  Metallic 
I'l. anient  Electric  L\Mrs.  Morris  A.  Whith.im  and  J.  A.  Allison.  Mav  12th 
1916.     (104,962.) 

S.12H      Electric     Motor    Control    Systems.       British    Thomson-11 
1    Electric    Co.,    U.S.A.).     June   8th,    1916.      (104,979.) 

10,142.  Pendulum  Indicators  for  use  with  Electric  Bell  Systems  or 
for    other   ruRrosES.     I.    H.    Parsons.     July    19th,    1016.     (105,004.) 

11,125.  System  of  Electrical  Distribution.  W.  II.  Cole.  Auuasc  12th. 
1915.     1101.151.) 

11.191.     Electric    Motor    Control    Systems.       Igranic    Eli       

Hammer    Manufacturing    Co.,    U.S.A.).      August    6th,    1916.      (105.013. i 

12,999.  Telephone  Appliance.  K.  Mayer  ,\  W.  C.  Croxon.  ^epiember 
Kith,  1916.     (105,028 

13  Means   for   Carrying   Electric   Cables,      a     1'  tr.iuv       M-.rch  23rd. 

Divided    application    on    4,353/16.)      (105,029.) 

14,524.  Apparatus  for  Electrically  Sterilising  Poods  J.  Hnnssen.  Octo- 
ber   12;h.  1915.     (101,804  I 

17.923.  Electric  Pocket  Lamps.  O.  Pletschcr.  Movembci  18th,  1916- 
105,046 
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SALESMANSHIP     AND     ELECTRICITY 
SUPPLY. 

The  efficient  production  and  the  successful  disposal 
of  electricity  are  two  closely  allied  and  mutually 
interdependent  factors  in  all  present-day  electric 
supply  work. 

As  regards  the  former,  the  supply  authorities  of 
this  country  have  within  the  last  year  or  two 
awakened  to  the  fact  that  there  is  a  much  broader 
and  more  advantageous  aspect  of  production  than 
that  usually  associated  with  this  branch  of  industry 
in  the  past,  and  this  present-day  appreciation  of 
"  what  might  be  "  has,  as  we  know,  found  practical 
expression  in  the  formation  of  the  various  linking- 
up  committees  throughout  the  country,  with  the 
direct  sanction  and  co-operation  of  the  Board  of 
Trade,  and,  more  important  still,  in  the  recently 
constituted  departmental  committee  ofi  Electric 
Supply,  formed  by  the  Board.  The  war  has  riveted 
the  attention  of  industry  on  the  utility  of  modern 
electrical  methods,  and  the  developments  to  which 
we  have  just  referred  are  tangible  steps  towards 
the  realisation  of  the  ideal  of  electricity  supply  on 
national  lines,  as  a  fundamental  basis  of  our  national 
industrial  prosperity  and  individual  welfare;  the 
question  for  us  to  consider  is  how  far  these  steps 
are  likely  to  carry  us  towards  attaining  our  ideal. 

To  produce  electricity  efficiently  is  not  a  difficult 
matter  given  a  suitable  market  for  our  wares,  but  to 
sell  electricity  as  we  want  to  sell  it,  i.e.,  to  provide  the 
suitable  market,  is  quite  another  problem,  and  one, 
moreover,  in  regard  to  which  the  electricity  supply 
"industry  as  a  whole  has  as -yet  taken  no  adequate 
step  of  any  kind.  In  saying  this  we  have  not  over- 
looked the  puny  efforts  of  local  sales  organisations, 
or  the  occasional  attempts  at  publicity  by  individual 
engineers — efforts  which  are,  of  course,  praise- 
worthy in  themselves,  but  yet  are  of  such  a  desultory 
character  as  to  have  no  appreciable  effect  in  mould- 
ing public  opinion  in  the  mass  in  the  desired  direc- 
tion. 

These  isolated  and  uncoordinated  efforts  are  in  any 
case  unworthy  of  the  great  industry  which  tolerates 
them,  and  will  be  totally  inadequate  as  a  weapon 
wherewith  to  supplement  a  national  technical  and 
financial  organisation  for  electrical  supply  such  as 
was  -outlined  by  Mr.  Williams  in  his  address  to 
the  Institution  of  Electrical  Engineers  in  April, 
1916.  Unless  we  can -fittingly  complement  our  en- 
larged views  on  electricity  supply  by  an  even  more 
extended  appreciation  of  "salesmanship"  of  elec- 
tricity in  its  wider  sense,  we  shall  sacrifice  no  small 
amount  of  our  possible  progress  during  the  next 
few  "years,  and  the  first  and  most  essential  step  to 
be  taken  must  be  to  secure  the  goodwill  and  favour- 
able opinion  of  the  public  generally;  this  is  an  im- 
perative preliminary,  both  from  the  point  of  view 
of  facilitating  the  subsequent  efforts  of  those  who, 
following  the  ordinary  channels  of  salesmanship, 
endeavour  to  sell  electric  light,  heat,  power,  &c, 
and  the  various  apparatus  associated  therewith,  and 
also  with  a  view  to  interesting  the  investing  public, 
and  the  capitalist,  on  whom  every  commercial  ven- 
ture  is  dependent. 

One  does  not  expect  to  raise  much  of  a 
crop  merelv  by  Hinging  seed  on  to  uncultivated 
land;  yet  the  electrical  supply  industry  of  this 
country    carries    out    its    business    in    precisely   this 
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way] — its  real  business  organisation  i.-.  a  myth,  and 
its  "  salesmanship  "  an  anachronism. 

To  win  the  sympathetic  support  of  the  British 
public  should  be  the  first  act  of  salesmanship,  and 
this  can  only  be  achieved  by  the  organised  and 
systematic  use  of  the  daily  Press  throughout  the 
country,  not  by  way  of  advertisement  as  usually 
understood,  but  in  an  educational  way,  naturally,  with 
an  appeal  to  the  self-interest  of  the  reader.  This, 
of  course,  implies  an  understanding  between  the 
electric  supply  industry  and  the  Press  generally,  and 
a  suitable  organisation  to  deal  with  the  matter, 
neither  of  which  have  any  existence  at  the  moment. 
We  are  not  primarily  concerned  here  with  the  ways 
and  means  of  securing  the  desired  end' — unfortu- 
nately, there  is  no  body  representative  of  the  com- 
mercial and  business  end  of  the  whole  of  the  supply- 
interests  in  the  country  to  whom  we  might  appeal. 
Rather  do  we  desire  to  emphasise  the  very  real 
need  for  an  industry.  with  something  like 
£100,000,000  invested  in  the  supply  of  eiectricitv, 
and  with  immense  prospects  of  development  open- 
ing" up  before  it,  to  take  appropriate  action  with  a 
view  to  influencing  public  opinion  as  a  whole — in 
other  words,  preparing  the  ground  for  subsequent 
developments. 

\\  e  are  quite  aware  that  in  writing  thus  under  the 
heading,  of  "salesmanship."  we  have  rather  en- 
croached on  the  sphere  of  publicity;  to  the  hyper- 
critical we  would  point  out  that  the  sole  commercial 
end  and  aim  in  view  is  the  sale,  first  of  the  "  idea," 
then  of  the  consuming  apparatus,  and  finally  of  the 
electrical  energy  which  it  may  utilise.  To  place  the 
"idea"  we  must  create  a  sympathetic  attitude  on 
the  part  of  the  general  public;  imbue  it  with  the 
feeling  that  electricity  is  in  some  way  part  of  its 
daily  life,  as  it  is.  in  fact,  with  a  considerable  num- 
ber of  more  enlightened  or  more  fortunately  situated 
people. 

It  is  quite  true  that  this  is  a  matter  which  should 
rightly  devolve  on  a  representative  "  development  " 
committee,  but  unfortunately  the  nucleus  develop- 
ment committee  formed  by  the  I.M.E.A.  before  the 
war  is  in  a  state  of  suspended  animation,  and,  in 
any  case,  we  cannot  but  feel  that  the  outlook  for 
electricity  supply  development  in  this  country  has 
undergone  such  a  material  transformation  in  the 
interval,  that  even  this  committee  will  require  re- 
constituting on  lines-  more  in  keeping  with  the 
national  ideal  which  we  now  have  in  view. 

It  is  possible  that  a  reconstituted  development 
committee,  representative  of  the  whole  of  the  elec- 
tric supply  and  allied  interests  of  the  country,  and 
embodying  in  addition  to,  or  conjointlv  with,  its 
publicity  sub-committee,  a  special  "  Press  "  sub- 
committee, for  the  purpose  of  facilitating  friendly- 
relations  with  the  daily  Press,  so  as  to  influence 
public  opinion  by  its  means,  might  meet  the  case. 
On  the  other  hand,  the  matter  is  relatively  of  super- 
lative importance  and  calls  for  some  immediate 
steps,  independently,  at  any  rate  in  the  first  instance, 
if  necessary,  of  any  existing  committee. 


The  past  week  has  produced  quite 
The  Policy       a  crop  of  speeches   from   Ministers 
of  Empire.       and    other     leaders    respecting    the 
coming   problems  of   trade    and   in- 
dustry.   Mr.  Long,  the  Secretary  for  the  Colonies,  as 
a  guest  of  the  British  Empire  Producers'  Organisa- 
tion at  the  Savoy  Hotel,  has  referred  to  the  vastness 
and   the  varied  character  of  our  Empire   resources 
and  the  need  for  business  men  to  play  a  greater  part, 
and  "politicians"  a  smaller  part — but  both  working 
in  co-operation— if  those  resources  are  to  be  deve- 
loped and  utilised  in  the  common-sense  interests  of 
the  people  of  the   Empire.     Mr.   Robert   Rodgers. 
the  Canadian  Minister  of  Public  Works,  has  urged 
-a  policy  of  trade  preparedness  so  that,  on  the  sign- 


ing of  Peace,  we  shall  not  suffer  from  the  lack  of 
trade  munitions  as  we  had  suffered  at  the  beginning 
of  the  war  from  the  want  of  war  muiutions.  Sir 
Albert  Stanley,  as  President  of  the  Board  of  Trade, 
has  reminded  us,  in  a  speech  at  the  Aldwych  Club, 
that  if  some  of  our  past  methods  of  doing  business  are 
not  "scrapped,"  we  shall  fail  to  hold  our  place  in  the 
front  rank  of  business  countries.  The  enemy  pene- 
tration policy — a  serious  fact  that  we  had  so  long 
mistakenly^  tolerated — must  not  be  allowed  to  con- 
tinue, for  this  was  a  commercial  era  in  which  the 
efficient  conduct  of  our  great  industries  was  vital 
to  our  welfare.  Sir  Albert,  like  the  speakers  already 
mentioned.  dwelt  upon  Empire  resources,  and  ex- 
pressed the  conviction  that  it  was  the  duty  of  the 
Government  to  see  that  those  resources  were  pro- 
perly exploited.  The  workman  must  do  his  best 
in  return  for  a  day's  wage,  but  the  employer  also 
must  do  likewise.  We  must  profit,  too,  by  the  ex- 
perience of  other  countries,  and  if  it  was  found  that 
small  undertakings  could  not  exist  in  competition 
with  the  great  foreign  combinations,  we  must  adapt 
our  methods  to  meet  that  form  of  competition.  Our 
industries  must  be  carried  on  as  efficiently  as  those 
of  our  foreign  competitors,  and  we  must  be  able 
to  produce  manufactured  products  at  a  price  that 
would  compare  with  theirs;  if  not.  how  could  we 
hope  to  stand  up  against  them  ?  Lord  Xorthcliffe  fol- 
lowed with  the  advice,  which  is  so  familiar  .to  the 
electrical  industry,  that  concentration  or  combina- 
tion in  place  of  small  and  scattered  businesses  has 
been  proved  by  the  war  to  be  one  of  the  essential 
things  for  the  coming-  days.  Mr.  H.  Samuel,  M.P.. 
has  been  speaking  on  the  reorganisation  of  the 
Empire,  and  showing  the  need  that  exists  for  an 
Imperial  Executive  which  should  initiate  policy  for 
the  Empire  as  a  whole.  Lord  Rothschild  followed 
Mr.  Samuel  with  a  reference  to  the  parts  of  the 
population  that  are  not  now  represented  in  Parlia- 
ment, and  to  the  wisdom  of  having  their  views  some- 
how represented.  All  of  the  foregoing  matters  will 
be  recognised  as  being  very  closely  related  to  engi- 
neering and  industrial  affairs.  They  unitedly  serve 
to  emphasise  the  truth  of  what  has  now  been  said 
so  many  times,  and  in  so  many  ways,  namely,  that 
our  real  interests  as  a  people,  whether  as  capitalists 
or  workers,  will  be  best  served  by  a  far-seeing  Im- 
perial development  policy,  by  the  use  of  modernised 
industrial  and  commercial  methods,  and  by  a  more 
adequate  representation  of  industrial  affairs  in  the 
Councils  of  the  Empire.  How  strikingly  similar  to 
the  policy  which  Mr.  Hughes,  the  Prime  Minister 
of  Australia,  energetically  and  forcefully'  elaborated 
before  so  many  audiences  here  on  the  occasion  of 
his  memorable  visit !  The  present  War  Cabinet  has 
unanimously  pledged  itself  to  an  Imperial  preferen- 
tial trade  policy  which  shall  show'  regard  for  our 
Allies,  and  shall  not  increase  the  cost  of  food,  after 
the  war.  Mr.  Lloyd  George  and  Mr.  Bonar  Law 
have  cleared  the  air  by  their  definite  statements  6Tn 
this  subject  ditring  the  past  week.  Surely  our 
leaders  are  progressing  in  the  direction  of  a  con- 
crete policy  of  great  promise ! 


The     excellent     address    of    Mr. 

Employers  Michael  Longridge  to  the  Institu- 
and  tion  of  Mechanical  Engineers,  which 

Employed.  we  abstract  elsewhere  in  this  issue, 
deserves  special  mention  in  connec- 
tion with  the  speeches  to  which  we  have  referred 
above,  for  it  not  only  anticipated  them  in  many  res- 
pects, but  also  was  characterised  by  candour  and 
courage  which  compel  our  admiration.  The  Presi- 
dent fearlessly  pointed  out  the  faults  of  both  mas- 
ters and  men,  and  also  put  forward  views  upon  the 
necessity  of  reform  in  education  and  in  organisa- 
tion, which  we  commend  to  the  attention  of  our 
readers,  regretting  only  that  we  have  not  space  to 
reproduce  the  address  in  full. 
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THE    BRITISH  WESTINGHOUSE  CO.'S  WORKS, 
MANCHESTER. 


Visit  of  Colonial  Representatives. 

Ox  tbe  21st  and  23rd  ult.  the  representatives  from  the 
Oversea  Dominions  (including  the  Right  Hon.  Sir  Robert 
Borden,  the  Right  Hon.  William  F.  Massey,  and  the  Right 
Hon.  Sir  Edward  P.  Morris)  and  the  Empire  of  India  ( in- 
eluding  the  Maharajah  of  Bikaner.  Sir  James  S.  Meston, 


Fie.  1.— Gropp  of  Ceiling  Fax  Motors. 

Sir  Satyindra  Prassana  Sinha,  and  Sir  James  I!.  Dunlop 
Smith)  paid  a  visit  to  the  British  Westinghouse  Co.'s  Works 
at  Manchester. 

The  works  occupy  100  acres  in  Trafford  Park,  of  which 
approximately  40  acres  are  roofed  in.  Building  operations 
were  commenced  in 'the  year  1901,  the  manufacture  of 
goods  commenced  early  in  1902,  and  since  then  the 
volume  of  business  done  bv, the  company  has  steadily  and 
progressively  increased.  Extensions  of  buildings  were  made 
from  time  to  time,  and  further  extensions  are  now  in 
progress. 

The  whole  of  the  works   are  now  engaged  at  the  highest 


The  diversified  character,  of  the  manufactures  of  the 
company  was  well  illustrated  by  the  exhibits  displayed. 
Apart  from  special  orders,  on  which  a  large  amount  i  i 
work  is  being  done,  the  company's  products  at  the  p 
time  include  steam  turbines,  turbo-blowers  and  compressors, 
condensers,  pumps,  vertical  and  horizontal  gas  engines, 
Diesel  engines,  and  electrical  machinery  of  all  kinds, 
including  traction  equipment  for  railways  and  tramways, 
electric  locomotives,  transformers,  switchgear,  control 
gear,  meters  and  instruments  for  all  purposes,  motor-car 
magnetos,  and  accessories  for  lighting, heating,  cooking,  and 
general  power  purposes. 

The  range  of  shies  manufactured  was 
amply  illustrated  in  turbines  for  turbo- 
generators, ranging  from  15,000-KW. 
capacity  for  electricity  supply  under- 
takings down  to  100-KW.  sets  for  ship 
lighting.  In  another  department,  motor 
armatures  of  7,500  HJP.  to  15,000  II. I'. 
were  placed  next  to  a  motor  armature 
having  a  capacity  of  .,'._,  h.p.  Similarly, 
a  shaft  belonging  to  a  fan  motor,  weigh- 
ing less  than  4  oz.,  was  placed  alongside 
of  a  shaft  of  approximately  20  tons 
weight,  belonging  to  a  15,000-h.p. 
rolling-mill  motor,  which  we  illustrate 
herewith. 

The  company  have  a  school  in  the 
works  lor  the  instruction  of  apprentices. 
Two  grades  of  apprentices  are  accepted — 
one  consisting  of  graduates  in  engineer- 
ing, and  other  technically-trained  men. 
who  are  allowed  to  take  a  two  or  three  years'  course 
of  a  varied  character  in  the  shops,  testing  departments, 
and  offices  :  while  the  other  consists  of  boys  who  enter 
the  works  between  the  ages  'of  14  and  16  years,  and 
remain  until  they  are  21.  During  this  time,  the  boys 
are  given  experience  in  various  departments  of  the 
-hops,  and  also  provided  with  instruction  in  the  Works 
Trade  School.  The  whole  of  the  lecturing  work  is  under- 
taken by  members  of  the  company's  staff,  the  lecturers 
numbering  about  40  in  all. 

An   interesting  development   due   to   existing  conditions 
has  been  the  attempt   suitably  to  train  educated  women  to 


Fig.  2.— Bearing  and  Bearing  Housing  of  16,000-h.p.  Rollinq-MilTi  Motor. 


Fig.  :'..   -ABMATDBE  or  15  000-H.P.  Motor. 


pressure,  the  number  of  employes  being  over  J  0,000.  In- 
cluded in  this  aggregate  are  a  large  number  of  women 
workers,  and  it  is  interesting  to  note  that  these  total 
approximately  2,500  more  than  in  pre-war  times.  The 
women  wear  neat  khaki  overalls,  and  are  engaged  in 
nearly  all  departments  of  the  works.  A  number  of  special 
canteens  have  been  provided  for  their  use,  and  their  general 
welfare  is  specially  cared  for  by  a  "  Lady  Superintendent 
of  Women  Workers." 

Over  2,600  men  have  left  the  company's  employ  since  the 
outbreak  of  war  to  join  the  Colours,  and  of  these  about 
200  have  given  their  lives  for  their  country. 


enable  them  to  till  posts  of  intermediate  responsibility  in 
the  company's  office  staff. 

The  Westinghouse  < 'o.  has  now  direct  representatives  all 
over  the  world,  and  under  normal  conditions  di 
enormous  volume  of  export  business,  in  addition  to  that  for 
home  trade.  We  reproduce  a  number  of  photographs  of 
some  of  the  interesting  exhibits  that  were  shown  to  the 
•visitors. 

Fig.  1  represents  a  group  of  motors  for  ceiling  fans,  part 
of  orders  for  2,000  of  these  machines  for  use  in  British 
military  hospitals  in  Mesopotamia. 

Fig."  2  shows  the   bearing  and  bearing  housing  for  the 
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shaft  of  a  rolling-mill  motor  of  15,000  h.p..  fig.  4  the  shaft, 
and  fig.  3  one  of  the  two  D.c.  armatures  that  will  be  mounted 
on  the  shaft  of  this  motor. 

Fig.  5  shows  two  of  three  ship-lighting  sets  just 
completed  for  Messrs.  H inland  &  Wolff,  Ltd.  These 
sets  consist  of  impulse- type  back  -  pressure  steam  tur- 
bines, driving  the  generators  at  a  speed  of  3,000  r.p.m. 
at  a -continuous  output  of  125  kw.,  400/450  volts,  when 
supplied  with  steam  at  150  lb.  gauge  and  exhausting  into 
5  lb.  gauge  back-pressure.  The  generators  are  compound 
wound,  and  are  supplied  with  static  balancers  to  be  suitable 


Fig.  i.— Shaft  for  Rolling-Mill  Motor. 

for  supplying  energy  to  a  three-wire  circuit.  The  machines 
are  fitted  with  the  Wesfcinghouse  patent  radial  type  of 
commutator,  which  ensures  good  contact  between  brushes 
and  commutator,  independently  of  cross-axial  vibration,  and 
with  small  pressure  between  the  contact  surfaces,  thereby 
reducing  the  wear  of  both  brushes  and  commutator  to  a 
negligible  amount. 


WAYLEAVES. 


Mb.  C.  Vernier's  paper  on  "  Wayleaves  "  was  read  and  dis- 
cussed at  a  meeting  of  the.  Yorkshire  Local  Section  of  the 
Institution  of  Electrical  Engineers  at  Leeds  on  April  '25th. 

Mr.  W.  B.  Woodhouse  said  he  was  rather  restricted  in 
discussing  the  question,  because  he  was  serving  on  commit- 
tees which  were  dealing  with  this  matter.  One  of  these 
bodies  had  already  given  evidence  before 
a  Board  of  Trade  Committee  as  to  the 
necessity  for  compulsory  powers  for 
wayleaves.  and  no  doubt  would  give 
evidence  before  the  new  committee.  He 
thought  that  the  feeling  was  that  the 
question  of  wayleaves  should  be  re- 
ferred to  a  tribunal  set  up  to  deal  with 
all  matters  of  electricity  supply.  If 
they  were  to  get  compulsory  powers  it 
was  most  essential  that  they  should 
make  the  public  appreciate  the' fact  that 
they  were  only  asking  for  what  was 
reasonable.  His  own  experience  of  ob- 
taining local  authority  consents  and 
wayleaves  had  been  very  much  like  that 
of  the  author.  A  case  in  which  compul- 
sory  powers  were  necessary  for  under- 
ground  mains  was  that  of  streets  dedi- 
cated  to  the  public,  but  not  taken' over 
by  the  local  authority.  In  recent  years 
a  large  number  of  Gas  Acts  had' con- 
tained a  provision-  that,  in  such  cases. 
the  undertakers  might  lav  gas  pipes  to 
supply  the  houses  in  such  streets.  It  was  a 
very  valuable  power,  and  just  as  neces- 
sary in  relation  to  electricity  as  to  gas 

Mr.  T.  B.  Johnson  said  there  was 
one  strong  ground  of  claim  for  better 
powers  which  was  not  mentioned  in  the 

paper  and  that  was  the  enormous  improvement  which  there 
would  be  in  the  atmosphere  when  they  got  a  large  extension 
flectncal  power.  No  one  who  compared  the  conditions 
and  the  atmosphere  m  Newcastle  20  years  ago  with  that  of 
to-day  could  fail  to  realise  the  difference  owing  to  the  number 


of  electric  power  companies  at  work.  It  was  high  time  that 
the  public  should  recognise  that  electric  power  had  become 
a  prime  necessity,  and  that,  therefore,  the  rights  of  indiri- 
duals  or  of  private  property  could  no  longer  be  allowed  to 
stand  in  the  way  of  its  distribution.  The  getting  of  the  ap- 
proval of  the  Board  of  Trade  would  be  valuable,  because  the 
fact  that  they  had  to  go  to  the  Board  would  in  itself  prevent 
supply  companies  from  making  unreasonable  demands,  and 
would  meet  the  objection  of  the  public  to  facilities  being 
granted  to  private  companies  which  were  making  dividends. 
It  was  rather  hard  to  expect  replies  within  a  month  in  the 
cases  of  small  public  bodies,  the  members  of  which  lived  in 
scattered  localities,  and  did  not  often  meet.  He  thought  also 
that  colliery  companies  could  not  expect  to  be.  able"  to  run 
their  machinery  to  the  very  last  gas)» 
and  then  to  find  an  electrical  authority 
20  miles  away  able  to  link  them  up 
within  a  month.  He  was  glad  to  see 
that  the  author  proposed  a  tribunal  on 
which  there  should  be  no  lawyers.  Time 
and  cost  would  be  saved  to  a  very  con- 
siderable extent  thereby.  The'  mere 
knowdedge  that  compulsory  powers 
existed  would  have  the  effect  'of  making 
the  application  of  sueh  powers  un- 
necessary except  in  special  cases.  The 
Post  Office  had  not  yet  had  occasion 
to  go  to  the  Courts,  .but  they  had  un- 
questionably had  cases  where  unreason- 
able demands  had  been  disposed  of  with- 
out trouble  because  the  other  side  hesi- 
tated to  make  public  the  terms  which 
they  had  required  for  facilities  which, 
though  they  would  be  valuable  in  the 
public  interest,  it  would  have  cost  them 
nothing  to  concede,  and  the  knowledge 
that  they  would  have  to  go  and  justify 
such  terms  had  certainly  resulted  in 
their  withdrawal.  He  had  no  doubt 
that  the  electrical  companies  would  have 
a.  similar  experience  if  they  had  the 
help  of  such  powers. 
Mr.  \Y.  H.  Brown  said  that,  from  conversations  which  he 
had  had  with  factory  owners  and  others,  he  found  that 
there  was  a  disposition  to  object  to  let  overhead  wires  run 
over  their  property  on  the  ground  that  it  might  benefit  their 
neighbours  who  might,  perhaps,  be  in  competition  with  them 
in  business.  Good  might  be  done  through  such  assemblies  as 
the  chambers  of  commerce  inducing  people  to  see  the  national 
bearing  of  the  matter  of  wayleaves. 

Mr.  W.  Lang  said  that  there  would  always  be  trouble  .in 
approaching  people  unless  they  remembered  the  point  of  view 
of  the  owner  also.  There  was  need  to  educate  their  way- 
leaves  men  how  to  go  about  the  matter;  those  would  be  most 
successful  who  had  the  keenest  appreciation  of  the  human 
element.  The  question  of  compulsory  powers  for  wayleaves 
had  been  forced  upon  the  industry,  and  Mr.  Vernier's  recom- 
mendations were  very  fair  to  all  parties. 

Mr.  E.  C.  Wallis  said  it  was  high  time  that  the  lights  of 
the  private  owner  were  limited.  There  was  no  country  on 
earth  where  the  lights  of  the  private  owner  were  more  con- 
sidered than  they  were  in  the  United  Kingdom  ;  but  it  must 
be  declared  that  the  rights  of  civilisation  were  higher.     They 
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did  not  want  this  country  spoiled  as  some  parts  of  Canada 
were,  hut  compulsory  powers,  under  proper  restrictions  were 
a  vital  necessity. 

Mr.  Vernier  said  it  was  generally  agreed  that  compulsory 
powers    were    essential,    and    the   discussion   seemed   to  turn 
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more  particularly  on  the  need  of  educating  the  public.     With 
regard  to  the  powers  of  gas  companies  in  new  streets,  New- 
castle  had   those   powers.     He  had  been   very    glad  to   hear 
from    Mr.    Johnson    that  so   far   the  powers  acquired  by   the 
Post  Office  last  year  had  had  a  satisfactory  result,  and  that 
people  would  not  come  into  court  and  state  their  terms.     He 
was  quite  convinced  that  if  people  had  to  stand  in  broad  day- 
light and  make  a  statement  of  what  they  considered  to  be  a 
reasonable  rent  they  never  would  dare  to  do  it  in  many  cases. 
He  did  not  think  it  was  possible  at  all   to  contemplate  any 
electricity    supply    undertaker    having    the    right    which    the 
Post    Office  had.        The   Postma6ter-(ieneral,    of    course,   had 
<-xecutive  power,  but  the  supply'  undertaker  had  not,  though 
riie  President  of  the  Board  of  Trade  could  act  for  him,  and 
it  would   be  hopeless  for  them  to  try  to  get  past  the  Board 
<jf    Trade,    for  Parliament    would    never    entertain   the  idea. 
With  regard  to   the   suggestion   that  the  period  of  a  month 
was  a  short  time  for  the  reply  from  the  private  landowner, 
in  the  case  of  powers  for  breaking  up  streets  scheduled  in  a 
provisional  order  under  the  Electric  Lighting  Acts  the  land- 
owner was  expected  to  give  an  answer  within  three  weeks  if 
fae  wished  to  go  to  arbitration.    The  non-statutory  undertaker 
was  not  subject  to  any  Board  of  Trade  regulation  at  all  until 
*he  Board  of  Trade  served  him  with  a  notice,  and,  as  a  rule, 
they   did   not   do  that  until  some   accident  happened,   or  the 
Postmaster-General    wanted   something  done    which  he  could 
not  get   done;   so   that   many  of    these  lines   did  not  comply 
with   Board  of  Trade  regulations,  and  that   was  very  unfair 
to  statutory  undertakers,  because  the  workmanship  was  often 
•indifferent,  and  the  position  was  that,  after  an  accident  hap- 
pened,  the    Board    of    Trade    had   to    make   a    regulation   to 
prevent  a    similar  accident,    and   then   the   statutory    under- 
taker got  it;  so  that  the  position  was  not  at  all  satisfactory. 
The  people  who  needed  educating  were  the  landowners,  who 
were,    perhaps,  not    largely   on    the  chambers   of  commerce ; 
still,     perhaps  *  something     might     be     done    through     those 
chambers  from   the   publicity    point   of    view.     There    was  a 
great  lack  of  information  amongst  the  public  about  the  regu- 
lation of  public  undertakings.     Such  undertakings  were  regu- 
lated by   the  State,  and  could    not   make   unlimited    profits. 
They  were  given  a  reasonable  return  on  their  capital.    Take 
a   company  working  under  a  provisional  order.       Maximum 
prices  were  scheduled,  and   the  Board  of  Trade  could   revise 
these  periodically.     If  the  undertaking   proved   to  be  a   gold 
mine,   the  local   authority  could  purchase   it.     The  Board   of 
Trade,  the  public,  and   the  consumer  alike   had   a  fair   hold 
on   the  undertaking.     In  the  case   of  power  companies,   the 
dividends  were  restricted  to  8  per  cent.    If  the  price  charged 
fell  below  the   rate  scheduled  in   the  Order  by  1J   per  cent. 
the  dividend  could  be  increased  by  a  quarter  of  1  per  cent. 
These  scheduled  prices  were  subject  to  alteration  under  cer- 
tain conditions.     The   only  difference   was   that  power   com- 
pany undertakings  could  not  be  purchased   by  local  authori- 
ties.    Any  earnings  which   might   be   more  than   8  per  cent, 
had    to  be  divided   between    the    consumers  and    the   share- 
holders.    When    there   were    companies   of  that    sort    under 
"State  control  they  should  have  all  the  privileges  of  the  State 
undertaking,  whether  they  were  owned  by  the  State  or  put 
into  the  hands  of  a   company  with   suitable  regulation.     In 
either  case  the   public  interests   demanded    that  the   service 
should  be  given.    If  the  public  interest  sufferecT  because  the 
company  was  looked  upon  as  making  a  profit,  it  was  funda- 
mentally wrong  to   give  these   powers  to   the  company.     If 
■the  Post  Office   could  get  compulsory   powers  there  was  no 
reason    why   the    company   should   nof;   also   get    compulsory 
powers,  because  it  should  rank  exactly  on  the  same  footing 
as  a  State  undertaking.     Overhead   lines  should   be  reserved 
for  the  most  important   transmission   or   trunk  mains.     The 
little  overhead  lines  for  distributing  purposes  -were  not  worth 
putting    up,    when    they    considered    the    maintenance    and 
repairs.     Though    they    might   save    something  in   the    early 
development  of  a  district  by  putting   up  overhead   wires  for 
low-pressure  distribution,  the  day  was  bound  to  come  when 
the  district  had  grown  so  much  that  the  overhead  lines  would 
have  to  be  taken  down  and  put  underground.     Trunk  mains 
were  not  so  numerous,  and  they  had   to  be   run   well  away 
from  towns  and  villages  for  reasons  of  safety,  and  he  thought 
♦hat  powers  for  them  should  have  the  first  claim,  at  any  rate. 
He   attached  considerable  importance   to  being  able    to   run 
underground    mains  across   country.      He   had   done    this  in 
•aaes  in  which  it  had  saved  a  good  deal. 


CORRESPONDENCE. 

letters  received  by  u*  after  5  p.m.  ON  Tuesday  cannot  appear  until 

the  following  week.  Correspondents  should  forward  their  rum, nit  lo- 
cation* at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Council   of   American    Engineering   Societies. — At  the 

annual  convention  of  the  American  Institute  of  Electrical  Engi- 
neers in  1913,  Dr.  W.  McClellan  presented  a  suggestion  for  the 
•engineering  profession  to  form  a  national  body  representative  in 
its  membership  of  all  national  engineering  societies. 

An  organisation  such  as  was  then  outlined  is  now  in  process  of 
formation,  and  was  referred  to  by  President  Buck,  of  the  American 
Institute  of  Electrical  Engineers,  at  a  recent  convention  of  that 
laody.  The  functions  of  this  Engineering  Council  are  to  provide 
tor  convenient  co-operation  between  engineering  societies  for  the 
proper  consideration  of  questions  of  general  interest  to  engineers 
and  to  the  public,  and  to  provide  the  means  for  united  action  on 
questions  of  common  concern  to  engineers.  Preliminary  meetings 
liave  already  been  held,  and  a  tentative  set  of  by-laws  drawn  ^up. — 
metrical  World. 


Electric  Vehicles. 

At  the  risk  of  repeating  oft  expressed  views,  may  1  lie 
allowed  to  point  out  what  I  think  are  the  chief  obstacles  to 
the  speedy  evolution  of  the  electric  vehicle?    They  arc:  — 

1.  Want  in  standardisation  of  battery,  both  in  size,  means 
of   connecting,  capacity,   and  voltage. 

2.  A  national  company  to  own  all  batteries  and  charge  them. 
Imagine  the  above  to  have  been  realised.     Well,    mine   ia 

a  big  car;  I  take  on  three  standard  batteries  at  Avonmouth 
which  are  connected  in  parallel  by  being  merely  placed  in 
position  (the  petrol  can);  I  change  them  at  Birmingham, 
again  at  Huddersfield,  and  finally  reach  Newcastle.  Now  it- 
part  of  the  equipment  of  my  car,  but  belonging  to,  or  ap- 
proved by.  the  supply  company,  I  have  a  meter  which  was 
read  at  Birmingham  and  Huddersfield,  and  the  readings  sen! 
to  the  central  office,  from  which  I  eventually  receive  my 
weekly  or  monthly  account,  according  to  my  standing  with 
regard  to  credit. 

Also  as  part  of  the  equipment,  there  should  lie  a  loose- 
handle  sealed  circuit-breaker  for  the  protection  of  the  battery. 
This  should  be  supplied  by  the  company,  a  small  rental  being 
charged.  Under  the.  present  system,  or  want  of  system, 
imagine  the  difficulty  of  charging  at  a  reasonably  low  rate 
seven  or  eight  batteries  of  different  voltages  and  charging 
rates  at  the  same  time,  whilst  the  cars  are  waiting. 

Finally,  I  ask  what  would  be  the  position  of  the  petrol  car 
to-day  if  there  were  seven  or  eight  widely  different  kinds  of 
petrol,  and  as  many  sizes  of  cans  to  carry  it  in? 

E.  F.  Rowley. 

Avonmouth,   April  27th,  1917. 


Ceutral  Station  Employes. 

[We  were  recently  asked  by  a  correspondent  whether  all 
central-station  and  sub-station  workers  are  entitled  to  the 
5s.  increase  granted  by  the  Ministry  of  Munition.-.  II 
so,  whether  it  was  compulsory  that  it  should  be  paid. 
Further,  whether  they  are  entitled  to  the  3s.  granted  to 
engineering  workers  last  October.  We  have  received  the 
following  communication  on  the.  matter  from  Mr.  W.  -I. 
Ebben,  the  hon.  general  secretary  of  the  Association  of  Elec- 
trical Station  Engineer's  : — ] 

The  5s.  increase  referred  to  was  not  granted  by  the  Ministry 
of  Munitions,  but  is  the  result  of  a  decision  of  the  Committee 
on  Production  given  in  settlement  of  a  demand  by  the.  Fede- 
ration of  Engineering  and  Shipbuilding  Trades  made  to  the 
Engineering  Employers'  Federation  for  increased  wages.  The 
electricity  supply  authorities  are  not  represented  in  the  Engi- 
neering Employers'  Federation.  The  decision  applies  to  the 
members  of  the  various  trade  unions  affiliated  to  the  Federa- 
tion of  Engineering  and  Shipbuilding  Trades,  and  a  number 
of  electrical  station  employes  of  various  grades  are  members 
of  the  Electrical  Trades'  Union,  the  Amalgamated  Society  of 
Engineers,  and  one  or  two  other  unions  who  are  members 
of  the  Federation. 

I  believe  there  is  a  clause  in  the  decision  which  deals  with 
men  employed  outside  the  generally  recognised  engineering 
trades,  and  the  question  whether  in  these  cases  the  5s.  in- 
crease should  be  paid  will  be  settled'  by  the  Committee  on 
Production. 

It  cannot  be  said  that  it  is  compulsory  that  the  5.-.  or  the 
3s.  be  paid  to  sub-station  and  central-station  workers,  lint 
they  are  quite  at  lilierty  to  apply  to  their  employers  fur  it. 
and,  failing  a  satisfactory  result,  they  can  appeal  through 
their  organisations  to  the  Committee  mi   Production,  if  they 

are  members  of  an  organisation;  if  not '.'     \  total  of  12s 

has  been  obtained   by  the  Federation. 

A  few  lines  on  the  present  position  of  the  Association  ol 
Electrical  Station  Engineers  with  regard  to  the  various  in- 
creases in  wages  that  have  taken  place  in  the  engineering 
industry  may  be  of  interest.  The  A.E.S.E.  for  the  las!  yew 
has  been  inactive,  perhaps  owing  to  the  inactivity  ol  the 
members,  and.  again,  owing  to  the  various  officials  being  more 
occupied  with  their  businesses  than  with  the  A.E.S.E.  The 
official  A.E.S.E.  work  has  to  be  done  in  spare  time,  and 
there  is  very  little  spare  time  nowadays.  The  present  in- 
active position  of  the  A.E.S.E.  is  the  result  of  the  apathy 
of  station  engineers  as  a  class;  they  wanted  an  organisation, 
and  the  members  generally  tied  the  hands  of  their  own  com- 
mittees at  the  beginning.  The  members  of  the  Association 
were  dead  against  trade  unionism  or  any  affiliation  to  anv 
federations,  and  now  they  want  a  5s.  rise. 

The  writer  still  vividly  remembers  the  horror  and  the  in- 
dignation when  he  seconded  an  amendment  which  was  pro- 
posed by  a  member  of  the  Electrical  Trades'  Union  at  a 
meeting  of  electrical  employers  and  employes  in  London  some 
years  ago.  This  was  the  only  time  the.  Ixindon  chief  elec- 
trical engineers  really  took  the  A.E.S.E.  seriously.    As  soon 
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as  the  general  committee  and  members  severer!  all  connec- 
tion and  correspondence  with  the  E.T.U.,  the  London  chief 
station  engineers,  being  clever  and  far-seeing  men,  ignored 
the  A.E.S.B.  members,  and  have  done  so  ever  since,  because 
they  knew  they  had  nothing  to  fear.  A  new  era  is  fast 
approaching  when  every  man  outside  an  organisation  will 
have  to  review  his  position ;  employers  are  fast  seeing  that 
it  is  better  to  deal  with  an  organisation  of  employe*  than 
with  individuals. 

Conditions  in  the  engineering  industry  are  rapidly  changing, 
and  the  organisations  w,ant  all  the  men  of  high  intelligence 
and  good  education,  some  of  the  men  who  have  been  stand- 
ing aloof.  There  is  the  nucleus  of  an  organisation  in  exist- 
ence to  amalgamate  the  metal  and  engineering  trades  with 
the  ultimate  idea  of  the  workers  taking  part  control  of  the 
industry.     It  is  an  idea  that  will  grow. 

Electrical  engineers  must  take  an  interest  in  the  general 
condition  of  the  electrical  industry  at  all  times,  and  not  at 
the  moment  when  somebody  else  gets  a  5s.  rise.  They  must 
read ;  they  must  work ;  and  they  must  organise.  Trade  Union- 
ism to-day  means  something  different  to  what  it  did  two 
years  ago.  The  lawyers,  the  doctors,  and  the  electrical  station 
managers,  are  highly  organised,  and  employers  expect  their 
employes  to  organise;  it  tends  to  peace  and  better  conditions. 
Electrical  engineers  are  being  roused  by  other  trades  going 
ahead  of  them.  Station  engineers  are  thinking,  and  when 
they  think  the  future  looks  to  me  much  brighter. 

Organise  and  improve  the  electrical  industry,  and  the  elec- 
trical industry  will  improve  you  ! 

W.  J.   Ebben. 

Hon,  Secretary,  A.E.S.E. 
26,  Little  Park  Gardens,  Enfield. 


THE     ENGINEERING     INDUSTRY. 


I  Icctricalh  Operated   Valves  for  Internal  Combustion 
Engines. 

I  have  read  the  interesting  description  of  the  valve  arrange- 
ment of  Mr.  Jos.  C.  Youngblood,  of  Atwood,  U.S.A.,  and  beg 
respectfully  to  point  out  that  this  method  of  operating  the 
large  valves  of  high-powered  marine,  locomotive,  and  indus- 
trial internal-combustion  engines  was  embodied  in  my  designs 
of"  Paragon  "  cycle  engines  in  connection  with  my  electrical 
ship  propulsion  system,  and  my  locomotives,  and  also  that  this 
type  of  efficient  valve  operation  and  control  was  embodied  in 
the  designs  of  the  4,000-h.p.  units  which  I  proposed  in  my 
large.  "County  of  London  gas-generated  electrical  power 
supply  scheme  "  in  1914. 

The  first  mention  of  the  merits  of  this  method  of  timing 
and  control  was  in  connection  with  my  paper  on  "  Internal- 
combustion  Engines,"  read  before  the  Institute  of  Marine 
Engineers,  at  the  Engineering  Exhibition,  on  Saturday  Sep- 
tember 17th,  1910. 

There  is  no  question  as  to  the  economies  that  can  be 
effected,  and  in  my  opinion  it  is  essential  in  the  coming 
large-powered  internal-combustion  motors  that  "  electrically- 
operated  "  valves,  &c,  be  employed,  for  dozens  of  good  com- 
mercial reasons. 

William   P.   Durtnall, 

T      ,  M.I.Mar.E.,  M.I.Loco.E. 

London,  N.,  April  30th,  1917. 

P-S— The  valves  were  to  be  pulled  off  their  seats  with 
highly  efficient  variable  control,  got  by  no  other  method  so 
effectively   as  by   "electromagnetic  power."— W. P. D. 


The  I.E.E.  Nominations. 

A  very  strong  effort  is  being  made  to  further  the  claims  of 
Mr.  G.  W.  Partridge  as  one  of  the  Vice-Presidents  in  the 
forthcoming  election  of  the  Institution  of  Electrical  Engi- 
neers. 

Many  of  us  who  have  been  associated  with  electrical  engi- 
neering for  the  last  quarter  of  a  century  have  very  clearly 
appreciated  Mr.  Partridge's  services.  His  .electrical  attain- 
ments are  well  known.  He  has  been  associated  for  years 
with  one  of  the  pioneer  high-tension  systems,  and  obviously 
possesses  unusual  knowledge  of  the  public  service  of  electric 
supply. 

As  chief  engineer  of  the  London  Electric  Supply  Corpora- 
tion he  has  been  deeply  concerned  in  the  latest  developments 
of  electrical  machinery,  and  as  his  company  supplies  electrical 
energy  for  the  London,  Brighton  &  South  Coast  electrified 
line,  which  is  one  of  the  few  lines  in  Europe  operated  on  a 
single-phase  system,  it  is  clear  that  he  is  in  closest  touch  with 
the  modern  developments  of  electric  traction. 

As  far  as  the  Institution  is  concerned,  Mr.  Partridge  has 
the  advantage  of  having  been  twice  on  the  Council,  and  in 
consequence  is  in  touch  with  the  questions  affecting  the  in- 
dustry that  are  likely  to  come  before  the  Council  during  the 
two  or  three  critical  years  that  are  approaching. 

Member. 


In  his  presidential  address  to  the  Institution  of  Mechanical 
Engineers  on  April  20th,  Mr.  Michael  Longridge  said  that 
the  war  had  taught  us  many  things,  but  none  more  clearly 
than  the  importance  of  our  engineering  industry,  upon  which 
we  depended  for  victory  to-day,  and  for  security  and  pros- 
perity to-morrow.  Action  was  urgently  necessary  to  avert 
its  loss  after  the  war, 'and  to  regain  the  pre-eminence  which 
British  manufacturers  had  lost.  Reviewing  the  advantageous 
conditions  under  which  mechanical  engineering  had  deve- 
loped in  this  country  in  the  past,  he  pointed  out  that  the 
mechanical  engineer,  though  a  trustee  for  the  Empire,  and 
responsible  for  the  transformation  of  the  nation  from  an  agri- 
cultural and  practically  self-supporting  nation  into  a  manu- 
facturing community  dependent  for  its  existence  upon  im- 
ported food,  had  not  invoked  the  aid  of  science  or  cared  for 
the  welfare  of  the  thousands  of  employes,  nor  had  he  given 
the  latter  a  fair  share  of  the  profits  of  his  business.  There 
was  a  time  when  Lancashire  was  supreme  beyond  dispute  in 
the  engine-building  trade,  but  at  the  Paris  Exhibition  in 
1900  Mr.  Longridge  discovered  that  the  Continental  engines 
excelled  in  appearance  and  detail  any  he  had  ever  seen,  and 
presented  a  startling  contrast  with  the  inferior  exhibits  of 
British  manufacturers.  Nevertheless,  the  Exhibition  failed 
to  produce  any  important  changes  in  the  practice  of  British 
engine-building  firms,  for  the  men  in  authority  were  trained 
exclusively  in  the  shops,  and  men  provided  with  technical 
training  had  not  yet  acquired  any  effective  influence  on  cur- 
rent engineering  practice.  Consequently,  when  repeated  loss 
of  orders  forced  British  engineers  to  recognise  the  estimation 
in  which  Continental  work  was  held  by  customers,  foreign 
draughtsmen  were  employed  and  foreign  designs  adopted, 
while  foreign-built  engines  were  purchased  and  erected  even 
in  Lancashire  itself.  In-  the  meantime,  famous  British  engi- 
neering firms  were  being  wound  up.  In  some  cases  the  in- 
ducement to  buy  abroad  was  lower  price,  or  earlier  delivery, 
but  in  most  it  was  a  guaranteed  rate  of  6team  consumption 
which  could  not  be  obtained  at  home,  though  it  should  have 
been.  Most  other  branches  of  mechanical  engineering  had 
suffered  more  or  less  from  foreign  competition,  due  partly 
to  inefficient  technical  education,  lack  of  trade  organisation, 
and  the  policy  of  the  trade  unions. 

In  the  early  days  of  the  Institution  most  engineers  were- 
trained  entirely  in  the  shops.  Theoretical  knowledge  was  un- 
called for,  and  even  held  to  be  antagonistic  to  practical  suc- 
cess. There  was  no  supply  of  scientific  engineers,  partly 
because  there  was  no  demand,  "and  partly  because  the  places 
where  a  man  could  study  the  theoretical  side  of  his  profes- 
sion were  few  and  far  between. 

The  foundation  of  the  City  and  Guilds  Central  College  in 
1880  maiked  the  first  public  recognition  of  the  need  of  some- 
thing more  than  office  or  workshop  training  for  the  engineer. 
In  1890  the  transfer  of  the  control  of  technical  education  from 
the  school  boards  to  the  local  authorities  initiated  a  vast 
expenditure  on  technical  schools  of  all  ranks,  and  was  fol- 
lowed by  the  provision  of  engineering  courses  in  most  of  the 
older,  as  well  as  the  new,  universities;  but  the  problem  had 
not  been  solved.  The  functions  of  the  engineer  and  the 
craftsman  were  entirely  different,  and  their  training  must 
be  different  also;  moreover,  differentiation  was  needed  in  the 
training  of  the  various  classes  of  engineers  and  workmen,  and 
the  lack  of  differentiation  seemed  to  be  one  cause  of  the  in- 
efficiency of  our  technical  education  relatively  to  its  cost ; 
another  was  the  insufficient  preparation  of  those  entering  the 
technical  schools.  The  education  available  for  the  higher 
ranks  seemed  fairly  satisfactory,  but  many  men  of  high 
mental  qualities  were  unable  to  assimilate  much  book  learn- 
ing, and  it  was  a  mistake  to  force  them  through  the  same 
collegiate  course  as  men  of  different  mentality.  Further,  the 
obstinacy  of  Oxford  and  Cambridge  Universities  in  retaining 
Greek  as  a  compulsory  subject  in  their  examinations  reacted 
upon  the  public  schools,  and  was  a  serious  handicap  on  those 
who,  intending  to  deal  with  the  concrete  rather  than  the 
abstract  in  their  future  lives,  yet  wished  to  find  their  level 
in  the  social  life  and  moral  discipline  of  these  two  univer- 
sities. 

The  education  provided  for  the  workmen,  on  the  other 
hand,  both  general  and  technical,  was  most  unsatisfactory. 
Trade  apprentices  seldom  had  opportunities  for  learning  other 
than  at  evening  classes.  In  parts  of  Scotland  parents  and 
employers  were  compelled  to  send  young  people  to  continua- 
tion schools  during  working  hours,  between  the  ages  of  14 
and  17  years;  in  some  large  works  in  England  promising 
boys  were  allowed  to  spend  some  of  their  working  hours  at 
technical  schools  without  loss  of  time  or  pay,  and  in  others 
technical  instruction  was  given  in  the  works,  but  lack  of 
co-operation  prevented  such  arrangements  from  becoming 
general.  Yet  the  workman  must  have  better  education,  and 
either  the  age  for  leaving  school  must  be  raised  or  6ome 
scheme  devised  for  combining  technical  instruction  in  the 
works  with  general  instruction  in  the  schools  in  working 
hours.  Technical  colleges  of  University  rank  should  provide 
courses  for  designers  an.d  managers,  admitting  only  those 
capable  of  profiting  by  the  teaching.  The  idea  of  "  free 
university  education  for  the  million"  was  "most  pernicious 
nonsense."    Senior  and  junior  technical  schools  should  eimi- 
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larlv  have   separate  courses  for  foremen   and   for  those  likely 
to  remain  manual  workers.    The  work  should  l>e  coordinated 
between  the   secondary   schools  and  technical  scho.il,  oi 
leges,  and  a  uniform  system  of  adequate  scholarships  should 
be  established. 

Passing  on  to  the  subject  of  organisation,  or  the  la.  k  ol  ,i 
Mr.  Long  rid  ue  said  that  the  work  oi  the  consulting  engineei 
was  decreasing  in  importance,  and  he  would  become  rather 
an  inspector  than  a  designer  as  men  of  science  and  high  tech- 
nical ahilitv  assumed  their  proper  places  in  works.  Manu- 
facturers, however,  should  give  their  customers  more  precise 
and  detailed  information  about  their  products.  They  would 
benefit  by  the  interchange  of  ideas,  secrecy  being  folly— the 
secret  of  success  in  mechanical  engineering  nowadays  lay  in 
quality    and   workmanship,  not  in   drav 

Workshop  organisation  had  not  received  sufficient  atten- 
tion here;  unorganised  shops  would  be  driven  out  by  those 
in  which  scientific  management  prevailed,  and  the  endeavour 
was  made  to  gel  the  workman  to  regard  his  work  more  as 
a  problem  to  be  solved  than  as  a  task  to  be  got  through. 
Not  only  on  the  manufacturing  side,  but  also  in  the  commer- 
cial department  organisation  was  inadequate:  each  firm  had 
\n  agents,  many  of  them  without  engineering  know- 
ledge, instead  of  central  selling  agencies,  and  the  position  of 
a  commercial  representative  was  too  uncomfortable  to  attract 
the  right  class  of  men.  For  foreign  representatives,  cultivated 
men  with  expert  knowledge,  the  social  equals  or  superiors  of 
those  with  whom  they  dealt,  were  necessary ;  small  firms 
could  not  afford  to  employ  such  men.  or  to  keep  their  machi- 
nery up  to  date,  or  to  obtain  scientific  assistance,  and  some 
kind  of  combination  or  co-operation  seemed  very  desirable, 
as  had  occurred  in  other  trades  and  in  other  countries. 
Mechanical  engineering  should  be  represented  by  a  powerful 
body,  such  as  the  British  Engineering  Association  and  the 
B.E.A.M.A.;  in  these  associations  might  he  found  the  com- 
ponents of  a  practical  and  effective  scheme  for  the  organisa- 
tion of  the  British  engineering  industry,  ami  Mr.  Longridge 
sketched  the  outlines  of  such  an  organisation,  together  with 
a  similar  scheme  for  the  men,  the  two  following  parallel 
lines  from  the  manufacturers  and  the  shop  stewards  respec- 
tively up  to  the  Minister  of  Industry  and  Commerce,  who 
did  not  as  yet  exist,  hut  might  be  developed  from  the  Ministei 
of  Labour. 

Turning  to  the  relations  between  employers  and  employed, 
and  the  negotiation  of  a  treaty  to  secure  a  lasting  peace 
between  them,  upon  which  the  future  of  the  British  Empire 
depended,  Mr.  Longridge  referred  to  the  Government  pledge 
to  restore  all  the  Trade  Union  rules  and  customs  which  had 
been  abrogated  for  the.  duration  of  the  war.  and  said  he 
hoped  the  Trade  Unions  would  have  learnt,  before  the  war 
ended,  that  a  policy  of  limitation  of  output  and  earnings  was 
as  injurious  to  the  workman  as  to  his  country,  and  would 
ultimately  ruin  both.  Competition  with  other  nations  was 
impossible  under  such  conditions.  But  if  the  unions  volun- 
tarily gave  up  their  restrictive  system  we  were  bound  to  give 
them  some  acceptable  equivalent,  and  he  welcomed  the  report 
that  conferences  were  being  held  between  representative,  of 
both  parties  with  a  view  to  the  negotiation  of  a  treaty  of 
industrial  peace.  He  advocated  a  spirit  of  sympathy  and 
.great  forbearance;  if  the  policy  of  the  men  had  an 
indignation,  the  employers  themselves  were  not  free  from 
blame.  Reviewing  the  history  of  a  hundred  years'  warfare 
between  employers  and  employed,  he  pointed  out  the  hard 
conditions  which  oppressed  the  workman  in  1817,  and  the 
injustice  meted  out  to  him  by  Acts  of  Parliament,  whence 
arose  the  intolerance  and  selfish  economic  policy  of  the 
T'nions. 

Limitation  of  output  and  objections  to  piece-work  were 
partly  due  to  the  short-sighted  policy  of  the  employers  in 
cutting  piece-work  rates,  so  that  a  workman's  earnings  were 
limited  by  precedent;  the  fear  of  unemployment  also  prompted 
the  workman  to  limit  output,  lest  the  market  should  be 
glutted,  a  delusion  which  could  only  be  removed  by  educa- 
tion. It  was  necessary  to  convince  the  workers  by  experi- 
ence that  piece-work,  co-partnery,  and  large  output  were  to 
their  advantage,  and  that  only  by  putting  the  best  machinery 
to  the  best  use  could  high  wages,  relatively  to  the  cost  of 
living,     he    maintained.  As    the    Prime    Minister    recently 

pointed  out,  in  connection  with  shipbuilding,  wherever  pay- 
ment bj  results  had  been  adopted  there  had  been  an  increase 
in  the  output  ..I  20  to  -10  per  cent.;  it  involved  an  under- 
taking on  the  pail  of  the  employer  that  n  larg<  ages  were 
made  by  men  as  a  result  of  special  effort,  no  advantage  must 
he  taken  of  that  to  reduce  the  rates — that  had  been  th. 
tolly  of  the  past. 

Another  question  that  would  have  to  be  considered  was  the 
length  of  the  working  daj  .  it  might  he  possible,  il  the  unions 
allowed  the  men  to  do  their  best,  to  adopt  an  eight-hour  day, 
but  in  the  engineering  trade  standing  charges  and  interest 
on  coat  of  machinery  amounted  to  several  times  the  wages 
bill,  and  ran  on  while  works  were  standing  idle.  Would  it 
be  possible  to  introduce  a  two-shift  day,  changing  ovei  once 
a  fortnight? 

The  three  great  disputes  in  the  engineering  trades  arose 
out  of  the  qualification  of  men  to  work  machines,  hours  ..i 
work,  and  limitation  of  output;  in  the  first  and  last  public 
sentiment  and  right  were  with  the  masters,  who  won.  in  the 
second    with    the  men.    who   won.     He  believed   there    was  a 


power  that  worked  unceasingly   through    right   and  wrong  to 

weave   the  tangled   web  ol    irchy  into  the  pattern   of  an 

ordered  life,  and  that  these  ephemeral  troubles  were  hut 
means  that  it  employed  to  lead  both  sides  to  a  right  concep- 
tion of  their  duties  to  each  other.  That  this  enlightenment 
would  come  was  sure:  the  ignorance  of  men.  their  prejudices 
and  their  greed,  alone  postponed  it-  advent      it  th( 

and  ill  will,  the  ideal  ..i  industrial   life 

Would    he   ill    sight. 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 

AND     PLANT. 

Reader!  are  incited    to   submit  particular*    of   new   or   improved 
.<«/(   apparatus,  which  will  or  published  if  considered  of 
sufficient  interest,  

A  Large  Spinning. 

The  accompanying  illustration  shows  a  special  spinning  in  course 
of  production,  one  of  a  large  quantity  which  have  recently  been 
supplied  to  an  important  Government  contract  by  the  Ben. iamin 
Electric.  Ltd..  of  1a.  Bosebery  Avenue,  E.C.  Finished  spinnings 
will  be  notice.!  in  the  foreground  and  middle  of  the  picture. 
These  were  spun  in  aluminium  from  blanks  42  in.  in  diameter,  ot 
18  gauge  metal,  the  finished  spinning  measuring  M  in.  in  diameter 
and  H>i  in.  in  depth. 


Fig.  1.— A  Large  Spinning. 

This  is  only  one  example  of  the  widely  varied  types  of  spinning 
produced  at  the  Roselierv  Avenue  Works,  where  a  complete  metal- 
spuming  plant  is  installed  capable  of  turning  out  all  classes  of 
spinning  work,  especially  that  of  an  unusual  or  novel  character. 
In  this  category  the  company's  pan  achievements  guarantee  their 
ability  to  produce  successful  result-. 

Siluminite  :  a  New  Insulator. 

The  essential  qualities  of  a  perfect  insulating  material  are  high 
electrical  resistance,  high  dielectric  strength,  hisrh  tensile  and  com- 
pression strength,  immunity  from  attack  by  acids,  alkalis,  and  oils, 
that  it  shall  be  easy  to  mould  and  to  machine,  and  able  to  with- 
stand exposure  to  high  and  low  temperatures,  that  it  shall  be  non- 
hygroscopic  and  waterproof,  and  that  it  shall  be  cheap.  There  ore 
numerous  varieties  of  insulators  which  possess  some  or  other 
of  these  qualities,  but  none  which  answer  to  them  all.  Perhaps 
it  would  be  too  much  to  expect  that  perfection  should  be  attained 
in  this  world,  but  it  is  right  to  aim  at  the  ideal  and  to  strive  to 
attain  it.  We  therefore  accord  a  hearty  welcome  to  a  new  insulating 
material  introduced  by  the  Sin  misite  Insii.atok  Co..  LTD..  ol 
The  Green,  Southall.  which  possesses  a  remarkably  large  proportion 
of  the  qualities  above  scheduled. 

We  have  been  favoured  with  some  samples  ol  Siluminite  m  t  In- 
forms of  roil,  sheet,  tube,  and  moulded  insulators,  and  have  sub- 
mitted them  to  such  mechanical  tests  as  are  at  our  disposal.  The 
material  is  a  hard  black  substance,  ringing  like  -late,  but  ot  tur 
greater  strength  :  it  can  be  sawn.  Bled,  drilled,  tapped,  turned,  and 
polished  with  ease,  and  can  be  moulded  to  any  shape  in  the  course 
uf  manufacture,  but  not  afterwards.  It  is  not  softened  DJ  heal 
tit  is  subjected  to  a  temperature  of  more  than  600  1'  at  the 
makers'  works)  and  is  not  brittle.  Immersion  in  oil  or  • 
alkali,  or  boiling  water,  leaves  it  unchanged,  and  it  is  aon- 
hygroscopic  ft  possesses  high  dielectric  strength,  tin-  being 
between  10,000  and  13,000  rolta  per  nun.  as  tested  by  the  National 
Physical  Laboratory  Its  structure  is  homogeneous  and  dense,  the 
weight  of  a  square  foot  J  in.  thick  being  -'1  lb.  The  substances 
with  which  it  will  most  directly  compete  are  porcelain,  glass,  mica. 
fibre,  ebonite,  wood,  slate,  marble,  and  moulded  compounds. 
While     Siluminit.  most    of    the    qualities     ol    these 

materials,  it  excels  in  respect  of  its  mechanical  strength  ;  Una ifact 
is  illustrated  by  the  following  statement  of  tests  mad.-  by  Mr.  E.  T. 
Brook,  of  the"  Metropolitan  District  Railway,  on  tramway  and 
railway  insulators : — 

"No.  1.  Siluminite  !..<'.< '.-pattern  I«sulator.—Thia  insulator 
was  fixed  in  a  frame  and  by  means  of  a  hydraulic  ram,  the  pin 
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was  drawn,  With  a  pressure  of  36  tons,  the  Siluminite  broke 
away  inside  the  outer  casing  and  the  pin  commenced  to  draw. 

"No.  2.  Porcelain  Ii.C.C.-pattern  Insulator. — This  insulator 
was  subjected  to.  a  similar. teBt  as  No.  .1,  and  at  a  pressure  of 
6'7  tons,  the  porcelain  broke  away,  and  the  pin  pulled  out. 

"No.  3.  Siluminite  Negative  Bail  Insulator.— A  crushing-strain 
test  was  made  on  a  third  rail  insulator  Si  in.  high,  4;1  in.  diameter 
inside  the  petticoat,  and  at  50  tons  pressure  the  outer  parts  of  the 
base  broke  away  from  the  centre,  but  the  centre  remained  solid. 

"No.  I.  Porcelain  Negative  Conductor  Rail  Insulator. — This  was 
tested  in  a  similar  manner  to  No.  3  on  the  Siluminite  insulator  of 
the  same  pattern,  with  the  following  results  : — At  8'9  tons 
pressure,  the  insulator  cracked  in  two  places  about  half-way 
through.  At  18  tons  pressure,  the  insulator  split  into  a  number 
of  pieces. 

As  regards  the  electrical  properties  of  the  material,  the  following 
tests  were  also  made  by  Mr.  Brook  : — 

"No.  1.  Siluminite   Negative    Rail  Insulator. — At   a  pressure  of 


The  Siluminite  Insulator  Co,  are  In  i  the  quoting  list  of  the 
Ministry  of  Munitions  and  the  Royal  Dockyard,  Woolwich,  and 
their  material  is  in  use  in  many  munition  factories,  including  the 
Royal  Air-Craft  Factory,  Farnborough  ;  they  are'  Supplying, 
amongst  other  firms,  the  Igranio  Electric  Co.,  Ltd.,  the  Solenoid 
Regulator  Co.,  and  the  Midland  Electric  Manufacturing  Co.,  Ltd. 

As  regards  the  limitations  of  the  material,  it  is  not  at  present 
made  in  sheets  thinner  than  J  in.,  and  it  is  not  claimed  that  it  is 
acid-proof.  The  numerous  applications  to  which  it  can  be  put,  in 
view  of  the  foregoing  description,  need  not  be  detailed  to  electrical 
readers,  who  will  readily  see  that  it  offers  a  wide  range  of  possi- 
bilities.    And  it  is  remarkably  cheap. 

Combined  Switch  and  Plug. 

Messrs.  Ward  &  Goldstone,  of  Sampson  Works  (Salford), 
Manchester,  in  connection  with  their  recently  issued  list  No.  103, 
describe  the  "Banquo"  interlocked  plug  and  switch  (fig.  7),  which 
we  gather  has  been  extensively  adopted  by  the  trade.     It  is  sub- 


Fio.  S. 
Siluminite  Rail  Insulators. 


28,900  volts  this  insulator  flashed  across  from  the  cast-iron  cap  to 
the  top  of  the  base  clip. 

"No.  2.  Porcelain  Negative  Rail  Insulator. — At  a  pressure  of 
28,100  volts  this  insulator  flashed  across  at  the  same  point  as  No.  1. 

"  These  tests  show  that  the  flashing  was  due  to  surface  leakage, 
and  the  fact  that  the  base  clip  is  pointed  at  the  top." 

The  material  was  submitted  for  test  to  the  National  Physical 
Laboratory  with  satisfactory  results,  which  we  hope  to  publish 
shortly. 

Perhaps,  however,  the  most  convincing  demonstration  of  the 
strength  of  Siluminite  is  its  use  for  rail  insulators  without  tin:  aid 
of  the  usual  iron  cap.  We  illustrate  herewith  examples  of  their 
application  on  the  Metropolitan  District  Railway,  where  they  have 
been  subjected  to  severe  practical  tests,  and  have  been  on  the  track 


stantial  in  design  and  of  waterproof  construction,  consisting  of  an 
iron  base,  screwed  for  J-in.  conduit,  and  fitted  with  a  three-pin 
plug  (one  pin  being  for  earthing).  It  has  a  carrying  capacity  of 
5  amperes  ;  the  plug  top  piece  is  made  of  gun  metal,  and  has  a 
cord  grip  arranged  to  take  cab-tire  cable  or  the  firm's  standard 
tough  rubber  flexible  cable.  The  arrangement  can  be  supplied 
with  a  double-pole  switch  if  desired. 

We  may  add  that  Messrs.  Ward  &  Goldstone  list  a  number  of 
patterns  of  plugs  and  switch-plugs  adapted  for  domestic  or  factory 
use. 

Signalling  in  Collieries. 

A  novel  and  interesting  system  of  signalling  on  haulage  roads  in 
coal    mines    has   been   developed    by   the    GENERAL  ELECTRIC  Co., 


Fig.  5. — G.E.C.  Patent  Interrupter. 


Efe-"""^ 


^ggK&.. 


a,  Indicators  or  belts,  relays,  and  push  combinations ; 
h,  Local  bell  or  indicator  coils;  e,  Battery  energising  local 
bell  circuit;  /,  Relay  magnet  coils;  ti,  Line  wire;  h.  Inter- 
rupters ;  i,  Fixed  contact ;  k,  Movable  eyebolt  contact  ; 
n,  Push  button  for  breaking  main  circuit  at  signalling 
station  ;  x,  Battery  supplying  the  normally  closed  main 
circuit. 


Fig.  6. 


-Details  of  G.E.C.  Mine  Signalling 
System. 


EABTrf,> 


Fig.  7. — "Banquo"  Interlocked  Switch 
and  Plug. 


since  June  of  last  year.  The  larger  insulator  weighs  8  lb.,  and  is 
designed  for  use  without  the  usual  malleable  cast-iron  clip  to  hold 
the  positive  conductor  rail ;  the  smaller  insulator  is  also  designed  to 
dispense  entirely  with  the  metal  clip,  and  the  negative  conductor  rail 
is  simply  laid  in  the  seating  on  the  top  of  the  insulator.  Figs.  2  and 
S  Bhow  the  top  and  base  of  the  former,  and  fig.  4  the  latter  type 
of  insulator.     An  anchor  insulator  is  also  made  for  railway  work. 

Passing  to  the  other  extreme,  we  understand  that  ignition  plugs 
for  motor-car  engines,  made  of  Siluminite,  have  successfully  with- 
stood the  high  temperature  of  explosion  for  long  periods  without 
deterioration  in  any  respect. 

In  addition  to  the  properties  before  mentioned,  Siluminite  is 
found  to  withstand  the  effects  of  lengthened  exposure  to  an 
atmosphere  highly  charged  with  ozone,  and  orders  are  in  hand  for 
sheets  of  dielectric  for  the  ozonisers  of  an  underground  electric 
railway  ventilating  system. 

Metal  parts  can  be  insulated  by  compressing  Siluminite  on  to 
them  in  any  desired  shape  or  form,  thus  avoiding  the  cementing  or 
screwing  process  now  necessary  in  most  cases.  The  most  notable 
instances  are  those  of  insulated  bolts  for  transformers,  and  conduit, 
track,  and  overheat!  insulators  for  electric  railways  and  tramways. 


Ltd.,  London,  representing  a  distinct  departure  from  current 
practice.  The  essential  principle  is  the  use  of  a  circuit  normally 
closed,  the  interruption  of  which  causes  the  bell  to  ring — an  idea 
incorporated  in  some  burglar  alarms.  &c,  but  entirely  novel,  we 
believe,  in  the  present  connection.  A  single  insulated  line  wire  is 
used,  which  serves  the  purpose 'of  a  pull  wire,  and  carries  the 
operating  current,  which  has  a  maximum  value  of  0'02  ampere  at 
fj  volts,  and  is  therefore  free  from  any  possibility  of  causing 
ignition  of  explosive  gases.  The  return  is  by  earth  ;  but  if  an 
efficient  earth  cannot  be  obtained,  a  bare  wire  is  run  along  the 
road  for  the  return.  The  apparatus  consists,  in  addition  to  the 
line  and  a  battery  of  four  Leclanche  cells,  of  specially-designed 
mining-type  bells  and  relays,  and  patent  interrupters,  which  are 
fixed  at  intervals  in  the  line.  One  of  these  interrupters  is  shown 
imfig.  5  ;  fig.  6  shows  the  interior  of  the  device,  and  its  connection 
with  the  bell  and  line.  It  will  be  seen  that  by  pulling  the  line, 
the  circuit  is  broken  in  the  gas-tight  interior  of  the  interrupter, 
allowing  the  armature  of  the  relay  to  fall  back  and  close  the  lull 
circuit.  It  is  claimed  that  sparking  on  the  line  wire  is  entirely  elimi- 
nated, less  buttery  power  is  required,  signals  can  be  given  from 
any  part  of  the   line    by  simply  polling    the   line  wire,  the  signals 
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are  positive  and  unaffected  by  dirt.  kc.  on  the wire,  troubles  on 

the  Ce  are  avoided  by  the  »  of  a  single  line  wire,  and  the  -; 
is  extremely  simple.  If  the  line  wire  19  broken  ^°*^™ff 
'  continuously,  and  thus  call  attention  immedia  tely- "the  tact  .  * 
the  line  wire  is  earthed,  the  fault  is  easily  traced,  as  signal  can  De 
given  up  to  the  fault,  but  not  beyond  it.  The  system  appears  to 
possess  marked  advantages  for  use  in  iiery  mines. 

"Girder"  Machine-Lighting  Fitting. 
The  great  influence  of  suitable  illumination  on  the  output  of 
industrial  works  is  daily  becoming'  mure  widely  recognised  No 
stable  factor  plavs  a  more  important  part  in  promoting  efficiency 
in  ^roduction'due  very  largely  to  the  avoidance  of  eye  strain  and 
benefit  to  the  general  health  of  the  operative. 

Messrs.  Drake  &  Gorham.  Ltd..  a .  Spnng  J™^*" 
Chester,  have  recently  introduced  a  special  type  ol  fit tag.  uta  be 
for  engineering  shop  requirements  and  similar work,  which  » 
designed  to  fulfil  the   necessary  requirements—?.*.,  to  be  stron0 


Flo.    s.-GlRDER   FITTING    ATTACHED   TO   DRILLING    MACHINE. 

and  risid  vet  flexible  and  adjustable  in  any  direction  :  easily  fixed 
ft  inline  for  instance,  aiid  to  direct  the  f^***^ 
while  at  the  same  time  shielding  the  source  ot  light  tiom  the  eyes 

0t SlISaS  show  the  general  construction  of  these  fittings  in 
which  ordinary  wear  can    be  taken  up  by  means  ot  a  spanner, 


Fie.  '.p.— Girder  Fitting  Attached  to  Lathi 


standard  bolts  and  nuts,  with  spring  washers  and  double  nuts  at 
joints,  being  employed. 

A  varietv  of  interchangeable  bases  is  supplied,  so  that  fittings  an 
be  fitted  to  machines  of  various  types  or  on  to  the  wall.  so. 

In  addition  to  the  fittings.  Messrs.  Drake  ^Uorha.n  an-  Intro- 
ducing.  for  use  with  them,  low-voltage  metal-hlumei.t  lamps  m  1. 
stX transformer  or  direct-current  generator,  as  I k *  CM>  W  £ 

an  8-watt  low-voltage  metal-filament  lamp  being  ample i  101 
lig^S^oZ,  if  proVrly  applied,  and  capable  of  -^"fg 
probabfv  a  60-watt  carbon  lamp,  such  as  usually  "»^g»" 
positions  exposed  to  vibration  and  mechanical  shock .  Th >  low 
voltage   metal  lamp  is  practically  as   strong  mechanically   as  the 


carbon  lamp,  and  obviously  -aves  energy.  Two  new  type 
reflectors  are  being  introduced  for  use  with  this  fitting  ;  for  the 
low-voltage  svstem  a  small  shade  is  used  to  contain  th<-  small  lamp. 
The  larger  shade  for  use  on  ordinary  100- qr  .200-volt  lighting 
circuited  similar  in  construction,  except  that  the  lampholder  is 
insulated  from  the  shade  by  being  screwed  into  an  insulating  bush 
fixed  in  the  back  of  the  shade.  An  insulating  hood  covers  the 
projecting  dome  of  the  lampholder  in  cases  where  complete  insula- 
tion is  necessary.  The  new  pattern  shade  enables  a  stronger 
mechanical  construction  to  be  employed,  more  suitable  for  rough 

*  We'understand  that  a  patent  has  been  applied  for.  forthe'l-mlrr" 
fitting. 


INDUSTRIES     AND     MUNITIONS. 

liAST  week  we  were  only  able  to  refer  briefly  to  the  deputa- 
tion from  the  Federation  of  British  Industries  and  other 
Manufacturing  Associations  to  the  ( ioveinment,  at  the  House 
of  Commons,  on  March  13th.  We  give  a  lull  abstract  of  the 
proceedings  below.    Dr.  Addison  (Minister  of  Munitiunsl  pre- 

^'mV   George  Terrell,  M.P.,  of  the  British   Manufacturers' 
Association,     who    introduced    the   deputation,    said    that   it 
comprised    the  Federation  of  <  British  Industries,    which    had 
147   members    and  included  an  important  number  ol  associa- 
tions each  having  their  own  membership:   the  Central  Coun- 
cil   Association    of  Controlled  Firms,    with  a    membership   ol 
3500    manufacturing    firms;    the    Employers     Parliamentary 
Association,  which  had  a  membership  of  -2,500  manufacturing 
firms-  and  the  British  Manufacturers'  Association,  which  had 
a  membership  of  about  700  manufacturing  firms.     ihere  was 
a  total   represented  in   these  organisations  of  something   like 
SOOO    or   9  000    manufacturing   firms.     The    amount    of    the 
capital  involved   was  something  over    two    thousand   million 
,-ounds    and  the  number  of  hands  employed  ran  into  several 
millions     Their  object  was  not  to  find  fault  or  to  complain 
of  mistakes,  but  to  put  facts  before  the  Government  showing 
the  mistakes  which  had  occurred  m  the  past,  and  to  submit 
practical  suggestions  for  their  avoidance  in  the  luture.     lhey 
knew  that  they  had  to  make  sacrifices.    They  were  prepared 
to  make  anv  sacrifice  necessary  for  the  common  cause.     But 
there  were' man v   sacrifices  which  they  were  called  upon  to 
make  which   were   of   no   good  to   the  country,   which    were 
simply  a  waste  of  time  and  waste  of  money,  and  it  was  to 
present  the  recurrence  of  waste  of  that  kind    hat  they  can  e 
to  ask  for  help.     They  knew  that  there  had  teen   enormous 
fncultv  in   the  creation  of   the    Ministry   ot   Munitions.     It 
ad  accomplished  great   things,   and   great  credit  «•■*»  to 
the    many    officials    employed    there.     .Men    of    the    highest 
intelligence  an.l  knowledge   in  the  bus, ness  world  were  Serv- 
g    from    patriotic    motives,    but    among    them    there    were 
gentlemen   occupying    important    positions    who     Wl th   evei 
desire  and  enthusiasm  to  serve  their  country.  v.  ere,  probably 
through  lack  of  experience  and  knowledge,  making  mistakes 
The    deputation    was   anxious    that    in    the    luture    mistakes 
should  be  avoided  as  much  as  possible.    The  Government  re- 
uuired  men  for  the  Armv  and  for  munitions,     lhe  employers 
who  had  to   produce  munitions  and   other  national   require- 
ment*were  struggling  to  obtain  the  greatest  possible  output 
from  their  fa -tones.     The   Government    wanted   the   output; 
ev  were  a  ways  pressing  for  it.    Therefore,  it  was  necessary 
for  the  energies  of  works  managers  and  others  to  be  concen- 
trated on  their  work,  and  not  taken  up  unnecessarily  with  the 
fillip  up  of  forms,   attending  Tribunals  and  at   the  Ministry 

e,  ui  ements  of  the  Government  with  the  ^^Twft 
1       f  „„+„.,*      Mr    Tei-i-ell  went  on   to  say  that  wnat  iuy 

g  the  Government  could  see  its  war  to  ado^ 
the  denutation   for  having  put   St* 
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tinctlv.  and  expressed  the  regret  of  the  First  Lord  of  the 
Admiralty  for  being  unable  to  meet  them,  but  stated  that  he 
would  be  glad  to  confer  with  Mr.  Chamberlain,  Lord  Derby, 
and  himself  on  the  general  question  which  had  been  brought 
before  them.  For  the  most  part,  he  was  afraid  that  the 
department  most  concerned  appeared  to  be  the  Ministry  of 
.Munitions,  but  he  believed  that  some  of  their  complaints 
were  perhaps  based  on  a  little  misunderstanding  of  some  of 
the  considerations  involved.  In  the  first  place,  he  ought  to 
thank  them  for  bringing  forward  so  few  instances.  He.  ad- 
mitted that  they  had  been  compelled  to  interfere  with  trade 
all  over  the  country.  The  fact  that  he  saw  before  him  gentle- 
men he  had  seen  on  so  many  previous  occasions  was,  he 
thought,  considerable  proof  that  they  had  been  frequently 
consulted.  With  regard  to  copper,  aluminium,  lead,  steel, 
and  so  on,  it  was  essential  to  preserve  sufficient  working  stock 
in  this  country  to  make  munitions.  It  was  quite  evident  that 
the  restrictions  which  had  been  imposed  would,  unfortu- 
nately, in  a  good  many  cases  inflict  serious  harm  on  the 
trade,  and  the  Government  were  only  too  glad  to  welcome 
any  suggestion  whereby  that  hardship  could  be  minimised  as 
nnich  as  possible.  But  they  should  not  deceive  themselves 
on  this  point.  These  things  could  not  be  done  without  caus- 
ing harm.  We  should  never  get  out  of  these  difficulties  so 
long  as  the  war  lasted,  but  what  they  wanted  were  business- 
like arrangements  to  deal  with  them.  They  must  not  blame, 
the  Ministry  of  Munitions,  or  the  War  Office,  or  the  Admir- 
alty, or  the  Shipping  Controller.  Nothing  was  more  difficult, 
said  Dr.  Addison,  than  the  issuing  of  the  priority  certificates. 
To  protect  our  supplies  we  had  to  divide  priority  orders  into 
various  classes.  Two  or  three  gentlemen  had  complained  that 
they  could  not  get  priority  certificates  for  certain  classes  of 
work.  The  departments  immediately  concerned  in  keeping 
up  the  fighting  forces  were  going  to  have  the  first  cut  off 
the  joint.  As  to  the  general  ground  of  complaint  that  the 
departments  did  not  take  employers  into  consultation  often 
enough,  they  knew  how  urgent  the  business  was,  and,  having 
regard  to  these  times  of  emergency,  he  did  not  think  that 
the  deputation's  suggestions  as  they  stood  really  would  quite 
work.  They  had  in  respect  of  the  trade  union  organisa- 
tions a  very  important  and  most  valuable  committee  which 
they  consulted  on  various  questions  affecting  labour.  If  the 
various  employers'  organisations  would  be  satisfied,  the.  Minis- 
try of  Munitions,  and  he  was  quite  sure  his  colleagues  at  tin- 
War  Office,  would  be  glad  to  consult,  with  a  standing  com- 
mittee of,  say,  three  or  four  persons  whom  they  could  trust 
to  speak  in  the  name  of  those  whom  they  represented  when 
matters  arose  affecting  new  Orders  and  so  on.  He  did  not 
think  it  would  be  business  to  agree  to  anything  which  would 
mean  sending  all  over  the  country  to  get  all  manner  of 
people's  ideas.  It  would  simply  result  in  a  Babel  of  counsel, 
and  the  Government  would  never  get  anything  done.  The 
Government  had  to  act  quickly,  and  although  it  sometimes 
operated  a  little  harshly  the  method  they  adopted  was,  they 
considered,  the  best.  Quite  recently  he  had  appointed  a  small 
committee  of  business  men  whose  business  it  was  to  advise 
the.  Priority  Section  of  the  Ministry  of  Munitions  with  res- 
pect to  all  orders,  and  so  on,  so  as  to  occasion  the  miniimnn 
of  hardship.  He  believed  there  were  four  gentlemen  on  that 
committee  at  present,  and  he  would  be  very  glad  to  afford 
that  collection  of  employers'  organisations  the  opportunity 
of  appointing  an  additional  one  or  two  members.  The  gentle- 
men they  appointed,  he  warned  them,  would  have  to  attend 
to  the  work  all  day.  It  was  not  a.  case  of  dropping  in  now 
and  then,  because  the  cases  requiring  their  attention  were 
continually  occurring,  and  it  must  be  an  understanding  that 
anybody  who  was  appointed  must  be  prepared  to  spend  his 
whole  time  at  that  work.  They  had  between  1,000  and  1,500 
applications  every  day,  and  he  believed  it  would  bring  them 
to  a  nearer  realisation  of  t^ie  Government's  difficulties  than 
perhaps  some,  of  them  possessed  at  the  present  time,  and 
might  in  that  way  have  a  wholesome  effect.  Let  there  be  no 
misunderstanding.  He  did  not  want  to  have  one  committee, 
say,  for  the  shipbuilders,  another  for  the  engineering 
employers,  another  for  this,  and  another  for  that.  It  must 
be  one  committee  to  represent  all  concerned.  That  would  be 
the  only  businesslike  way  of  dealing  with  their  complaints. 

Mr.  Neville  Chamberlain  (Director  of  National  Service) 
said  that  it  appeared  to  him  that  the  discussion  had  really 
had  very  little  reference  to  the  department  over  which  he 
presided.  While  he  felt  that  it  was  extremely  desirable  that 
employers  should  be  consulted  upon  matters  in  which  their 
interests  were  concerned,  he  could  see  that,  in  war-time  at 
any  rate,  there  were  a  great  many  difficulties.  They  arose 
chiefly  from  the  fact  that  there  was  not  sufficient  organisa- 
tion among  the  employers  themselves.  In  war  they  had  to 
act  quickly,  and  they  simply  could  not  afford  to  wait  and 
consult  all  the  interests  concerned  whenever  they  wanted  to 
make  an  order.  He  desired  to  keep  in  touch  with  employers, 
and  he  was  not  only  willing,  but  desirous  of  consulting  any- 
body sufficiently  representative  of  the  employers.  The  essen- 
tials were  that  they  should  have  a  body  which  was  always 
get-at-able.  Questions  arose  at  a  moment's  notice,  and  to 
get  at  people  living  in  different  parts  of  the  country  would 
mean  several  days'  delay.  Therefore,  they  must  have  a  body 
domiciled  in  Ixindon,  and  representative  of  as  many  interests 
as  possible.  The  representatives  who  came  and  consulted 
with  them  must  be  people  of  sufficient  standing  and  able  to 


speak  without  having  to  consult  a  lot  of  people  behind  them. 
Such  a  body  would  be  of  great  assistance  to  the  Government 
and  of  great  use  to  the  country.  They  would  enable  them  to 
avoid  mistakes  which  they  might  otherwise  make,  and  do 
away  with  some  of  the  friction  which  had  occurred  in  the 
past.  If  the  Federation  of  British  Industries  could  supply 
such  a  body  he  should  be  glad  to  consult  it. 

Sir  William  Peat  replied,  expressing  the  thanks  of  the 
deputation.  lie  said  that  a  body  created  in  the  manner  re- 
commended  by  Dr.  Addison  might  do  a  great  deal  to  meet 
the  difficulties  which  had  arisen.  But  it  could  not  do  all 
that  would  be  necessary,  because  when  dealing  with,  say, 
shipbuilding,  steel  making,  castings,  or  engineering,  they 
were  dealing  with  bodies  entirely  different  from  each  other, 
and  with  interests  entirely  different  from  each  other.  Hence  it 
would  follow,  it  seemed  to  him,  that  it  was  desirable,  if 
possible,  that  where  their  interests  were  affected  some  repre- 
sentatives, however  small  in  number,  should  be  co-opted  to 
meet  the  needs  of  these  special  trades. 


THE     INDUSTRIES     OF     THE     EMPIRE. 


The  following  is  a  copy  of  the  memorial  which  was  pre- 
sented to  the  Imperial  War  Cabinet,  signed  by  81  associations 
of  producers  and  manufacturers  representing,  as  far  as  can 
be  estimated,  about  .i'l,(Mi,000,000  of  capital.  The  industries 
concerned  are  distributed  throughout  the  Empire. 

"  We  associate  ourselves  with  the  following  principles  which 
we  believe  now  represent  ideals  appealing  to  the  vast  majoritv 
of  the  people  of  the  Empire. 

"  1.  That  the  deepened  sense  of  our  unity  of  interest  in  the 
face  of  national  danger,  as  between  various  classes  of  the 
community,  and  as  between  the  Dominions  and  territories 
of  the  Empire,  must  be  recognised  and  maintained  in  all 
measures  to  be  considered  from  the  point  of  view  of  economic 
security  and  progress. 

"  2.  That  the  first  claim  on  Imperial  statesmanship  is  that 
remunerative  employment  shall  be  made  available  for  all 
under  conditions  that  will  crown  with  comfort  and  prosperity 
the  freedom  for  which  we  are  now  working  and  fighting. 

"3.  That  to  this  end  the  three  great  agencies  of  produc- 
tion, capital,  labour,  and  science,  should  be  systematically 
directed  towards  the  development  of  the  boundless  resources 
ot  the  Empire  so  that  it  may  become  more  productive,  not 
only  of  the  prime  necessaries  of  life,  but  also  of  the  essential 
materials  of  industry  and  of  all  departments  of  manufacture. 

"  4.  That  the  resolutions  of  the  Paris  Economic  Conference 
provide  a  sound  basis  for  national  self-development,  and  for 
maintaining  mutually  advantageous  and  privileged  commer- 
cial  intercourse  between   the  Allied  Towers. 

"  ").  That  after  the  institution  of  such  a  system  of  reciprocal 
preferential  arrangements  as  will  give  practical  effect  to  the 
resolutions  of  the  Paris  Conference,  which  can  best  be  settled 
in  detail  by  conference  with  representative  organised  associa- 
tions of  manufacturers  and  producers,  our  next  Imperial  duty 
is  to  stimulate  the  employment  of  available  resources  of 
mechanical  and  chemical  science  for  enhancing  productive 
capacity,  and  so  enriching  the  whole   community . 

"6.  That  the  system  of  general  and  technical  education 
should  be  thoroughly  revised  to  afford  to  all  classes  equality 
of  opportunity  for  talent  and  industry. 

"7.  That  the  state  should,  while  facilitating  general  condi- 
tions, recognise  and  regularise  the  position  of  industrial 
organisations  and  give  them  additional  responsibility  for  the 
efficient  conduct  of  each  section  of  industry.  In  conference 
with  each  other,  with  Labour,  and  with  the  Government, 
they  may  thus  found  a  system  of  industrial  security  and  pro- 
gress in  true  accord  with  the  spirit  of  British  enterprise  as 
being  capable  of  continuous  adjustment  to  varying  circum- 
stances, and  giving  opportunity  for  the  exercise  of  individual 
energy  and   original   endeavour. 

"  It  is  in  the  light  of  these  principles  that  we  believe  an 
Imperial  economic  system  can  be  constructed  worthy  of  our 
vast  natural  resources,  and  of  a  manufacturing  capacity 
greatly  enhanced  in  volume  and  variety  as  the  result  of  war 
demands.  Further,  we  believe  that  a  consistent  policy  aiming 
at  the  efficient  and  bounteous  production  of  the  wealth  of 
the  Empire  by  and  for  our  own  people  will  not  only  estab- 
lish all  British  States  on  a  higher  plane  of  progress  and  pros- 
perity, but  will  confer  material  and  .social  advantages  on  the 
rest   nl    the  world." 

The  signatories  to  the  memorial  include  the  B.E.A  MA. 
the  British  Engineers  Association,  the  fable  Makers'  Asso- 
ciation, and  the  Electrical  Contractors'  Association. 


Holland.— The  Dutch  Customs  authorities  have  recently 
given  a  decision  to  the  effect  that  the  value  to  be  declared  for 
Customs  purposes  of  transformers,  which  are  dutiable  at  3  per  cent. 
ml  valorem,  should  include  the  value  of  the  quantity  of  oil  contained 
in  the  transformer,  and  forming  a  whole  with  this.  The  oil  in 
that  case  need  not  be  declared,  and  subject  to  duty  separately. 
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WAR     ITEMS. 


Brighton  Tramway  "  Group  "  Scheme. — The  manager 
of  the  Brighton  tramways  has  worked  out  an  ingenious  plan 
for  releasing  men  employed  on  the.  Corporation  tramways  for 
military  service  by  groups.  There  are  38  men  on  the  tram- 
ways who  hold  certificates  of  conditional  exemption.  In  anti- 
cipation of  a  review  of  the  exemptions,  the  manager  has  pre- 
pared, and  the  Tramways  Committee  and  the  Military  Repre- 
sentative have  approved,  a  scheme  by  which  the  men  will  be 
called  up  by  instalments  according  to  fictitious  ages  arrived 
at  on  the  basis  of  each  man's  actual  age  with  the  addition  of 
one  year  for  each  child  and  one-third  of  his  period  of  service. 
The  "vnungest"  men,  according  to  this  scale,  will  go  first. 
— Tim  en.   ■ 

U.S.  and  the  War. — The  New  York  financial  correspon- 
dent of  the  Times  states  that  at  a  conference  of  leading  steel 
manufacturers  it  was'  agreed  to  sell  to  the  Government  plates 
and  structural  shapes  at  about  50  per  cent,  under  market 
prices.  The  orders  will  be  divided  among  the  companies  ac- 
cording to  their  capacity.  A  committee  of  manufacturers  will 
take  care  of  all  Government  requirements  during  the  war, 
arranging  prices  and  expediting  production. 

To  be  Wound  Up. — The  Board  of  Trade  has  ordered  the 
following  to  be  woimd  up  :  — 

Tandem  Smelting  Co.,  Ltd.,  Christchurch  Road.  Me.rton 
'Abbev,  London,  S.W.  2,  smelters  and  assayers.  Controller  : 
B.  D'.  Holroyd,  6,  Great  Winchester  Street,  E.C.  2. 

Kroll  &  Co.,  Bayham  Place,  Camden  Town,  N.W..  metal 
workers.  Controller  :  R.  B.  Tyler,  1,  Queen  Victoria  Street, 
E.C. 

Trading   with   the  Enemy. — The  "  London   Gazette  "  for 

April  '27th  contains  particulars  of  further  persons  and  bodies, 
in  the  following  countries,  with  whom  trading  is  prohibited  : 
Argentina,   Brazil,  Chile,  Netherlands,  Norway,   Spain,  &c. 

Employment  of  Discharged  Soldiers  at  Marylebone  Elec 
tricity  Works. — In  the  House  of  Commons,  recently,  Mr. 
Anderson  asked  the  President  of  the  Local  Government 
Board  whether  he  had  received  a  communication  from  the 
Marylebone  and  District  Trades  and  Labour  Council  in  regard 
to  the  employment  of  wounded  soldiers  at  less  than  a  standard 
rate  of  wages  by  the  electricity  department  of  the  Marylebone 
Borough  Council;  whether  it  was  the  view  of  his  Department 
when  discharged  soldiers  were  employed  by  a  local  public 
body  that  their  State  pension  should  be  taken  into  account 
in  deciding  what  wages  should  be  paid  them;  and,  in  view  of 
the  objections  to  such  a  practice,  what  steps  he  intended  to 
take '.' 

The  Parliamentary  Secretary  to  the  Local  Government 
Board  (Mr.  Hayes  Fisher),  in  reply,  said  : — "  I  understand 
that  a  few  disabled  soldiers  are  employed  by  the  electricity 
department  of  the  St.  Marylebone  Borough  Council  on  work 
which,  notwithstanding  their  disability,  they  are  able  to  per- 
form, and  that  they  are.  paid  a  fair  and  reasonable  wage  and 
given  the  benefit  of  the  Council's  schemes  as  to  sick  pay  and 
superannuation.  As  my  hon.  friend  is  probably  aware,  a, 
Trade  Advisory  Committee,  consisting  of  an  equal  number  of 
representatives  of  associations  of  employers  and  workpeople, 
has  been  formed  jointly  by  the  Minister  of  Labour  and  the 
War  Pensions  Statutory  Committee  to  give,  advice  upon  ques- 
tions relating  to  the  training  and  employment  of  disabled 
sailors  and  soldiers  as  electricity  sub-station  attendants;  and 
I  am  informed  that  this  matter  has  been  considered  by  the. 
Committee,  who  have  reported  that  the  rates  of  wages  which 
are  being  paid  by  the  Council  to  the  men  in  question  have 
been  determined  without  regard  to  their  pension  and  are  the 
same  as  the  rates  that  were  paid  in  pre-war  time,  with  an 
additional  war  bonus  of  2s.  In  reply  to  the  latter  part  of  the 
question,  I  may  point  out  that  the  matter  is  not  one  in  which 
the  Local  Government  Board  would  be  empowered  to  take 
any  action." 

Belgian  General  Electric. — According  to  the  "  Frankfur- 
ter Zeitung "  of  April  16th,  quoted  in  the  Daily  Mail  of 
April  25th.  The  General  Electric  Co.  of  Belgium,  Ltd..  branch 
of  The  General  Electric  Co.,  Ltd.,  London,  is  included  in  a 
list  of  British  firms  whose  liquidation  has  been  ordered  under 
decree  of  the  German  Government  by  the  administrative 
authorities  acting  under  the  Governor-General  of  Belgium. 

Imperial  Preference. — Mr.  Bonar  Law  stated  in  the  House 

of  Commons  last  week  that  the  Imperial  War  Cabinet  had 
unanimously  accepted  the  principle'  that  each  part  of  the 
Empire,  having  due  regard  to  the  interests  of  our  Allies, 
should  give  specially  favourable  treatment  and  facilities  to 
the  produce  and  manufactures  of  other  parts  of  the  Empire. 
There  was  no  intention  to  make  any  change  during  the  war. 
The  Prime  Minister  also  referred  to  this  matter  as  a  definite 
part  of  future  policy  in  his  speech  in  the  City  last  Friday. 

Post  Office  Electricians'  Clearance  Certificates. — Three 
electricians  temporarily  employed  by  the  Post  Office,  wiring 
the  Glasgow  Post  Office,  were  only  allowed  to  work  IS  hours 
a  week.  If  they  were  employed  outside  they  could  work  for 
a  54-hour  week  and  earn  more— a  great  consideration  in  these 


days  when  everybody  in  their  particular  trade,  i.s  wanted  to 
work  as  long  as  he  can.  They  accordingly  applied  to  the 
Glasgow  Munitions  Tribunal  for  clearance,  certificates.  The 
Post  Office  opposed,  and  said  that  the  wages  question  was 
settled  by  a  Select  Committee  which  fixed  48  hours  pi 
The  men  said  that  their  engagement  was  temporary  and  that 
tii  Committee  sat  before  the  war.  The  Sheriff  asked  why 
the  men  could  not  be  allowed  to  work  a  54-hour  week  with 
the  Post  Office,  and  the.  officials  answered  that  they  were 
working  alongside,  others    who   had    accepted   the   conditions. 

The  Sheriff  said  it  was  strange  for  a  Government  eon ttee 

to  recommend  a  reduction  of  working  hours  when  tradesmen 
generally  were  working  extra  time.  The  men  wanted  to 
work  more  time,  ami  being  only  temporarily  employed  might 
be  dismissed  any  day  on  a  week's  notice.  It  was  unreason 
able  that  they  should  he  kept  from  doing  work  outside  and 
from  earning  more  pay  if  they  wanted.    The  Select  Cornmit- 

bee's    iivoi udations    were    made    before    the    war.      Tho 

Assessors  concurred  with  him  in  the  view  that  the  clearance, 
certificates  should  be  granted. 

Exports  Prohibited  from  Other  Countries. — The  Supple- 
ment to  the  Board  of  Trailr  Journal  of  April  26th  contains 
complete  lists  of  articles  which,  according  to  the  latest  infor- 
mation received  by  the  Board  of  Trade,  are  prohibited  to  be 
exported  to  various  destinations  from  the  Straits  Settlements, 
Hong  Kong,  Nigeria.  Gold  Coast,  Jamaica,  Barbados,  Trini- 
dad and  Tobago,  and  British  Guiana. 

Exemption  Applications. — On  Mondav,  at  the  Northamp- 
ton Tribunal,  Mr.  J.  T.  Cameron,  Corporation  Tramways 
manager,  appealed  for  several  employes.  Three  months'  open 
exemption  was  granted  to  the  chief  clerk,  the  armature 
winder,  the  senior  cash  clerk  and  the  foreman  painter,  the. 
V.T.C.  B  section  condition  being  attached  in  respect  of  the 
two  clerks. 

At  Dewsbury,  F.  Thompson  (18),  an  electrical  tester,  passed 
A  4,  said  he  was  studying  for  an  electrical  examination  and 
he  would  not  be  able  to  further  attend  the  classes  unless  he 
passed.  He  was  told  that  he  would  have  two  further  medical 
examinations  after  he  joined  up.  and  his  appeal  was  dismissed, 
but  a  month's  grace  was  granted. 

At  Oxford,  the  Electric  Co..  Ltd.,  appealed  for  exemption 
for  Mr.  John  F.  W.  Pierce.  (40),  chief  assistant  engineer  and 
mains  superintendent,  two  engine  titters,  turners  and  deputy 
shift  engineers,  two  switchmen  and  superintendents  of  sub- 
stations, and  a  shift  stoker.  For  the  company  it  was  stated 
that  since  January  three  men  referred  for  substitution  had 
been  released,  and  they  were  prepared  to  release  a  fourth  if 
a  substitute  could  be  provided.  Reasonable  substitution  could 
not  be  provided  for  the  chief  assistant  engineer  and  the  two 
deputy  shift  eugineers,  and  the  switchmen  would  be  difficult 
to  replace.  The  staff  was  cut  down  to  its  minimum,  and  any 
stoppage  of  supply  would  affect  munition  factories  and  hos- 
pitals. The  Tribunal  exempted  Mr.  Tierce,  one  deputy  shift. 
engineer,  and  the  two  switchmen  for  three  months  or  until 
substitutes  were  found,  and  refused  the  other  appeals,  with 
a   month's  grace. 

Reigate.  Tribunal  has  withdrawn  conditional  exemption  held 
by  C.  W.  Read  (34).  shift  engineer  at  the  Corporation  Elec- 
tricity Works,  and  given  temporary  exemption  until  July  24th. 

At  Taunton,  the  Taunton  Electric  Traction  Co.  appealed 
for  V.  L.  Marshall  (33).  acting  manager  and  traffic  inspector, 
the  only  member  of  the  staff  liable  for  military  service,  lie 
is  responsible  for  five  miles  of  live  wire,  and  it  was  most 
important  for  the  safety  of  the  public  that  a  competent  man 
should  be  retained.  He  had  been  twice  rejected,  and  was 
now  pasted  for  general  service.  The  appeal  was  disallowed. 
14  days'  grace  being  granted. 

Before  the  East  Sussex  Appeal  Court,  the  Military  appealed 
against  exemption  granted  to  an  employe  of  a  Brighton 
firm  of  electrical  engineers.  One  of  the  partners  said  that 
70  of  their  staff  had  joined  up,  and  the  man  appealed  against 
signed  for  munition  work,  but  was  left  with  them  because 
the  Ministry  of  Munitions  recognised  that  he  was  doing  work 
of  exceptional  importance.  The  firm  was  doinj;  a  great  deal 
of  electrical  work  in  hospitals,  and  the  man  had  been  specially 
trained  for  it.     The  exemption   was  confirmed. 

At  Tonbridge,  on  April  24th,  Mr.  W.  G.  Gilbert  (31.  in 
Class  CI),  electrical  engineer,  appealed  for  exemption  on  the. 
ground  of  his  numerous  engagements  on  works  of  public 
utility,   but  he  was  refused  exemption. 

Conditional  exemption  has  been  granted  to  J.  Burch.  black- 
smith, appealed  for  by  Mr.  Harvey,  tramways  manager  at. 
J I  ford. 

SonthiMid-on -Sea    Tribunal    has  granted   until   July  1st  to  a 
traffic-  inspector   (36,  in  Class  Bl),  appealed  for  by   i 
poration   electricity    department  ;   and    to   the   same    period    to 
an  armature   winder    (35.    in   B2),    the  only   employe  of  this 
kind  left  with  the  Corporation. 

At  Oldham,    Messrs.  G.  Buckley  *  Sons  appealed   for  the 

man  in  charge  of  their  electric  motors,  aged  30,  and  in  Class 
A,  but  exemption   was  refused. 

As  Shrewsbury,  Mr.  G.  IT.  Small  wood,  electrical  engineer, 
appealed  for  the  retention  of  0.  Landon,  an  apprentice,  in 
Class  <''2.  ami  stated  that  he  had  a  lot  of  Government  con- 
tracts on  hand.  The  Chairman  said  that  Landon  was  not 
of  much  military  value,  and  he  would,  be  given  until  October 
*st. 
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Douglas  v.  Creasey. 
At  the  West   London  County  Court,  on  Monday,  before  Sir  Lucius 
Selfe,   Dr.   Creasey,  of  Grafton    House,    Piccadilly,    was    sued    by 
John    Douglas,   builder  and  decorator,  of  Exhibition  Road.  South 
Kensington,  who  claimed  £12  15s.  2d.,  balance  of  account. 

Mr.  Tetlow  represented  the  plaintiff,  and  Mr.  Henn  Collins  was 
counsel  for  the  defendant. 

The  plaintiff,  it  appeared,  entered  into  a  contract  with  Mr. 
Hamilton,  agent  for  the  landlord  of  the  flat  at  Grafton  House,  to 
carry  out  certain  decorative  and  electrical  work  for  an  inclusive 
sum  of  £117.  to  which  was  added  a  supplementary  account  for 
£6  7s.  8d.  for  extra  electric  lighting  work.  The  contract  contained 
a  clause  that  the  plaintiff  was  to  "  provide,  where  necessary,  new 
plugs  and  switches  to  24  points  to  be  indicated  by  the  lessee."  and 
as  Dr.  Creasey  required  plugs  and  switches  to  be  placed  in  such 
positions  that  a  considerable  amount  of  re-wiring  was  necessary, 
the  plaintiff,  who  had  executed  other  work  for  the  doctor,  included  in 
his  bill  a  charge  of  £12  15s.  2d.  for  the  re-wiring.  The  doctor 
refused  to  pay  this,  urging  that  the  work  was  included  in  the 
arrangement  between  the  plaintiff  and  the  landlord's  agent. 

For  the  plaintiff  it  was  argued  that  the  clause  quoted  meant  that 
the  lessee  was  entitled  to  choose  the  kind  of  switches  and  plugs 
he  desired  :  not  that  he  could  choose  any  part  of  a  room  for  them 
to  be  placed,  unless  he  was  prepared  to  pay  for  the  extra  wiring 
required. 

His  Honour  gave  judgment  for  the  defendant,  remarking  that 
the  only  meaning  he  could  see  in  the  words  was  that  the  lessee  was 
entitled  to  indicate  the  positions  in  which  he  wanted  the  switches 
and  plugs  fitted,  and  that  the  wires  were  to  be  carried  to  those 
points. 


Ellis  >■.  Birkett. 
At  the  Southend  County  Court,  last  month.  H.  H.  J.  Ellis,  through 
his  father,  sued  Robert  Birkett,  borough  electrical  engineer. 
Southend,  for  £100  damages  for  alleged  breach  of  apprenticeship 
indentures.  There  was  also  a  cross-action  for  £50.  said  to  be  due 
under  the  indentures.  For  the  plaintiff,  it.  was  stated  that  nothing 
was  alleged  against  Mr.  Birkett  personally,  but  it  was  alleged  that 
plaintiff  had  practically  received  no  proper  instruction  whatever. 
After  evidence  had  been  heard,  the  case  stood  adjourned  to 
May  11th. 


BUSINESS   NOTES. 


Bankruptcy     Proceedings.  —  A.    B.   Craig,   merchant, 

8.  Well  Street.  Cripplegate,  E.C. — The  application  of  this  debtor 
for  an  order  of  discharge  came  before  Mr.  Registrar  Hope,  on 
April  26th.  at  the  London  Bankruptcy  Court.  The  Official 
Receiver  reported  that  the  debtor  failed  in  November.  1915.  with 
provable  debts  £25.437  and  assets  expected  to  produce  £25,858. 
The  latter  included  a  claim  to  £50.654  against  the  Occidental 
Syndicate,  estimated  to  yield  £8,000.  and  the  debtor's  share  interest 
in  the  company,  which  he  anticipated  would  eventually  bring  in 
£30.000.  The  syndicate  controlled  the  Sturgeon  Falls  (Canada) 
Electric  Light  and  Power  Co..  Ltd.,  which  was  formed  in  1898.  and 
owned  certain  water-power  rights  which  it  had  leased  in  an 
undeveloped  condition  to  the  Sturgeon  Falls  Pulp  Co..  and  the 
latter  concern  had  agreed  to  supply  a  certain  amount  of  power  and 
light  to  the  Power  Co.  There  had  been  considerable  litigation  in 
Canada  in  regard  to  the  properties,  and,  in  the  opinion  of  the 
Official  Receiver,  the  debtor's  estimate  of  the  realisable  value  of  his 
assets  was  excessive  and  unwarranted.  Up  to  the  present  time,  the 
trustee  (Mr.  S.  R.  Worley)  had  realised  only  £1.082;  and  with 
regard  to  the  debtor's  interests  in  the  Occidental  Syndicate,  they 
were  very  involved,  and  could  not  be  realised  until  after  the  war.  The 
application  was  opposed  by  the  Official  Receiver,  on  the  ground 
that  the  debtor  had  brought  on,  or  contributed  to.  his  bankruptcy 
by  rash  and  hazardous  speculations.  Mr.  E.  W.  Hansell  appeared 
in  support  of  the  application,  and,  after  a  lengthy  hearing,  the 
learned  Registrar  upheld  the  report,  and  imposed  a  suspension  of 
three  years.     Order  entered  accordingly. 

F.  Brown,  electrician.  8.  Stafford  Street.  Llanelly.— May  12th  is 
the  last  day  for  the  receipt  of  proofs  for  dividend.  Trustee.  Mr. 
H.  W.  Thomas,  4.  Queen  Street, Carmarthen. 

E.  W.  Barton  Wkh;ht.  electrical  therapeutic  expert.  Acton 
Park.— Composition  of  5s.  in  the  e.  payable  May  4th,  at  Official 
Receiver's  office,  14,  Bedford  Row,  W.C. 

Auction  Sale. — On  Wednesday,  May  9th,  Messrs. 
Goddard  k  Smith  will  offer  for  sale  by  auction  the  stock  of  elec- 
trical appliances  and  fittings.  &c,  of  the  Magnetic  Waves  Institute. 
133  and  135.  Oxford  Street.  W.  Particulars  appear  in  our 
advertisement  pages. 

Trade  Announcement. — The    Fellows   Magxeto  Co., 

Ltd.,  of  Park  Royal,  W.,  have,  it  is  announced,  acquired  the  whole 
stock  and  effects,  including  the  machinery  and  plant,  of  the  Mea 
Magneto  Co..  Ltd..  which  was  recently  put  up  for  sale  under  the 
Enemy  Trading  Regulations.. 


Catalogues  and  Lists — Messrs-Ward  A  <;oldstoxe, 

Sampson  Works.  Salford.  Manchester. — Supplementary  price  list 
(No.  103)  of  22  pages.  This  is  an  instalment  of  what  would  have 
been  a  large  catalogue  but  for  war  conditions  causing  printing 
restrictions  and  price  variations.  It  contains  illustrated  particulars 
and  prices  of  a  wide  range  of  electrical  lines  which  are  in 
constant  use,  particularly  in  munition  and  similar  factories. 
Large  stocks  of  insulators  of  British  manufacture  are  held  and 
these  are  listed.  Ironclad  switches  and  fuses,  landholders,  com- 
bined  switches  and  plugs,  distributing  switchboards,  hand  lamps. 
watertight  fittings,  cables  and  flexible?.  Sec,  are  among  the 
accessories  and  materials  included. 

MESSRS.  Laxdis  &  GYB,  Ltd..  Hampton  Hill. — Supplementary 
price  list  of  time  limiters. 

General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street.  London, 
E.C. — Revised  price  lists  (April.  1917)of  Osram  drawn-wire  lamps — 
a  four-page  leaflet  O.S.  2.110,  and  a  folder  O.S.  2.108. 

Messrs.  Wright  &  Wood,  Ltd.,  Century  Works,  Halifax.— 
Catalogue  of  alternating  and  continuous-current  motors  and 
dynamos  and  control  gear.  It  comprises  a  number  of  sectional 
lists,  some  of  which  have  been  recently  revised.  These  lists  deal 
respectively  (giving  specification  and  tabulated  prices  and  par- 
ticulars) with  two  and  three-phase  induction  mc-tors  ;  two  and 
three-phase  alternators :  two  and  three-phase  crane  motors  ; 
continuous-current  motors ;  ditto  starters ;  oil  and  air  break 
starters.  Ac. 

Spain. — Under   the   style   of  the   Industrias  de  Cobre 

Electroliticos  Sociedad  Anonima.  there  has  been  formed  at  Bar- 
celona a  company  for  the  making  of  seamless  electrolytic  copper 
tubes.  The  company  owns  certain  foreign  patents,  and  has  lately 
purchased  a  large  factory  with  up-to-date  machinery  equipment. 

La  Maquinaria-Hispano-Inglesa  is  the  title  of  a  new  company 
formed  in  Madrid  to  continue  the  business  of  the  firm  of  Morgan 
and  Elliott,  the  sale  of  machinery  and  the  carrying  out  of  electric 
installations. 

Liquidations. — C.  H.  Blume,  Western  Road,  Mitcham, 

varnish  and  enamel  manufacturer. — The  controller,  Mr.  J.  W. 
Barrett,  has  applied  for  his  release. 

Climax  Stoppek  and  Ebonite  Co..  Ltd..  Custom  House.  E.— 
The  meeting  of  trade  creditors  summoned  for  May  2nd  is 
postponed. 

Crompton  A:  Co..  Ltd.  (registered  in  1888).— A  meeting  is 
called  for  June  4th  at  Salisbury  House.  E.C.  to  hear  an  account  of 
the  winding  up  from  the  liquidator  (Mr.  E.  Reeves).  This,  of 
course,  does  not  relate  to  the  existing  company  which  was 
registered  in  I'.1 1  :i. 

Heinrich  Train  &  Suns.— The  Controller.  Mr.  .1.  I).  Pattullo. 
has  applied  for  his  release. 

Wattmeter  Charts. — The  address  of  manufacturers  of 
these  charts  is  wanted.  For  particulars  see  our  advertisement 
pages  to-day. 

The   Tata   Hydro-Electric   Works.— We  have  received 

from  Mr.  Alfred  Dickinson,  the  consulting  engineer,  a 
brochure  of  some  60  pages,  in  which  there  appears  a  very  fine  set 
of  half-tone  pictures  of  the  works,  pipe  lines,  lakes,  dams,  ducts, 
power  house,  transmission  lines.  &c.,  of  the  Tata  Hydro-Electric 
Power  Supply  Co.  Interesting  group  photographs  are  given  of 
eminent  personages,  directors  and  officials  on  the  occasion  of  opening 
and  other  functions,  also  of  a  group  of  workers. 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. — Loax  Saxctiox. — The  Electricity  Committee 

reports  that  the  Secretary  for  Scotland  has  sanctioned  loans  for 
£40,000  for  electricity  purposes. — Aberdeen  Express. 

Blackpool. — Price  .  Increase. — The  Electricity  Com- 
mittee has  decided  to  increase  the  flat  rate  lor  lighting  purposes 
from  4d.  to  4  Id.  per  unit.  For  the  maximum  demand  system,  the 
charge  is  to  be  raised  from  tid.  and  2d.,  to  7d.  and  2d.  per  unit,  and 
for  power  purposes  it  is  proposed  that  the  rate  should  be  3Jd.  and 
Id.,  as  against  3d.  and  Id.  For  heating  and  cooking  the 
advance  is  from  Id.  to  ljd.  It  is  estimated  that  the  new  tariffs 
will  represent  an  additional  annual  income  of  about  £3,500,  on  the 
assumption  that  the  consumption  of  electricity  is  equal  to  that  of 
last  year.  There  is  a  loss  of  £900  on  the  working  of  the  under- 
taking tor  the  past  year,  whilst  in  the  previous  year  there  was  a 
ii.  I  profit  of  c-j  i'.<:' 

Chester. — Loax  Sanation. — The  H(J.B.   lias  informed 

the  Council  that  it  is  prepared  to  sanction  a  loan  of  £4.500  for  the 
proposed  extension  of  electric  cable  to  supply  local  works. 

East  Ham. — Price  Ixcrease. — The  ehanres  for  current 
are  to  be  increased  to  general  consumers  (including  public  lighting) 
by  an  additional  10  per  cent,  above  pre-war  charges,  making  a 
total  increase  of  20  per  cent  :  to  the  tramway  undertaking  by  an 
additional  charge  of  5  per  cent,  above  pre-war  charges,  making  a 
total  increase  of  10  per  cent.  Such  increases  are  to  be  first 
charged  in  respect  ot  current  supplied  during  the  September 
quarter,  lyl  7. 
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Edinburgh. — The    Magistrates    have    decided   that   all 

theatres,  picture  houses,  and  other  places  of  amusement  shall,  in 
their  application  for  a  new  licence,  or  for  renewal,  have  a  certi- 
ficate from  the  resident  electrical  engineer  that  the  installation  of 
electric  light  is  in  perfect  order. 

Exeter. — Street  Lighting. — The  Lighting  Committee 

has  appointed  a  Sub-Committee  to  consider  the  desirability  :>-  :i 
war-time  economy  of  discontinuing  the  lighting-  of  the  majority  of 
the  public  lamps  during  May.  June.  July,  and  August. 

Halifax. — Wages. — A    Special    Committee   recommends. 

the  T.C.  that  the  wages  of  all  male  employes  (other  than  clerical 
staff),  with  the  exception  of  men  employed  in  the  tramways  depart- 
ment, be  increased  as  from  April  1st.  HUT.  to  such  an  amount  as 
will  bring  the  wages,  together  with  war  bonus,  to  Ss.  a  week  above 
the  respective  rates  before  the  war :  that  the  chairmen  of  the  Gas. 
Highways  and  Health  Committees,  and  the  chairman  or  vice- 
chairman  of  the  Tramways  and  Electricity  Committee  be  appointed 
a  Sub-Committee  to  consider  the  matter  of  overtime  and  Sunday 
payment,  and  that  the  Finance  Committee  be  requested  to  endeavour 
to  arrange  a  conference  with  representatives  from  the  Corporations 
of  Leeds.  Bradford.  Huddersfield  and  Halifax  on  the  question  of 
the  wages  of  Corporation  employes. 

Ilford. —  Loan  REFUSAL. — The  L.C.B.  has  again  refused 
sanction  to  the  borrowing  of  £10.000.  for  the  purposes  of  the  elec- 
tricity undertaking.  It  suggests  that  the  Council  should  consider 
the  installation  of  converting  plant  at  the  Ley  Street  works.  A 
Special  Committee  of  the  Council  has  instructed  the  electrical 
engineer,  with  the  surveyor,  to  report  and  estimate  on  a  temporary 
scheme  for  the  utilisation  of  the  steam  at  the  refuse  destructor, 
also  as  regards  the  suggestion  made  in  the  Board's  letter. 

London. — The  Metropolitan  Asylums  Board  is  to  pur- 
chase 12  electrical  cooking  mincers  and  mixers.  It  was  reported 
at  the  meeting  of  the  Board  that  these  machines  are  made  in  the 
United  States,  and  it  is  hoped  that,  in  view  of  the  saving  in  food 
and  labour,  facilities  will  be  given  for  their  importation.  The  cost 
before  the  war  was  about  £  70  per  machine. 

L.C.C. — The  Finance  Committee  has  agreed  to  loans  of  £  1,000  to 
the  BatterseaB.C.  and  £13.000  to  the  St.Pancras  B.C.  for  electricity 
purposes,  subject  to  the  Treasury  approval. 

Fclham. — The  B.C.  has  increased  the  charges  for  electricity  on 
the  K\v.  system  by  the  addition  of  '0075d.  per  unit  for  each  6d.  per 
ton  that  the  average  price  of  coal  exceeds  13s.  per  ton  during  the 
period  of  charge. 

The  Committee  has  received  an  application  from  a  local  works 
for  the  supply  of  electricity,  guaranteeing  an  annual  payment  of 
not  less  than  £  1.000  per  annum. 

St.  Pascras. — Recently  an  application  was  made  to  the  L.C.C. 
for  sanction  to  borrow  £5,000  for  the  purchase  of  a  turbine,  and 
its  conversion.  The  L.C.C.  questioned  the  necessity  for  the  pro- 
posed expenditure  at  the  present  time.  The  Finance  Committee 
of  the  B.C.  is  to  communicate  with  the  central  authority,  pointing 
out  that  the  work  has  Government  sanction.  The  staffs  of  the 
generating  stations  and  mains  department  have  applied  for  in- 
creased wages  and  a  Special  Committee  is  to  be  appointed  to  consider 
the  matter. 

Lambeth. — The  General  Purposes  Committee  of  the  B.C.  has 
agreed  to  the  proposed  bulk  supply  arrangement  between  the  South 
London  Electric  Supply  Corporation  and  the  County  of  London 
Co..  whereby  the  latter  will  install  and  maintain  for  seven  years 
the  necessary  converting  plant,  mains.  &c.  the  former  agreeing  to 
take  a  minimum  of  1.. 500.000  units  for  the  year  ending  December 
31st.  1918.  and  to  pay  a  fixed  charge  of  £1,500  per  annum,  and.  in 
addition,  a  running  charge  of  '45d.  per  unit  for  the  first  million 
units  and  Ad.  for  excess  units,  subject  to  certain  provisos  as  to 
demand  and  to  the  price  of  coal.  The  agreement  is  subject  to  the 
approvals  of  the  B.  of  T.  and  B.C. 

Westminster. — The  Works  Committee  of  the  City  Council  has 
adopted  a  proposal  of  the  Westminster  Electric  Supply  Corporation 
to  substitute  modern  incandescent  lamps  for  the  existing  arc- 
lamps  for  public  lighting  in  the  Parish  of  St.  George,  Hanover 
Square.  The  adoption  of  the  proposal  will  affect  a  saving  of  at 
least  2.Q00  tons  of  coal  and  250,000  pairs  of  carbons  per  annum, 
and  the  services  of  10  men.  The  cost  of  the  alteration  will  be 
borne  entirely  by  the  company.  When  all  the  lamps  (962) 
have  been  altered,  the  rebate  to  the  Council  will  be  at  the  rate  "t 
£2.650  per  annum.  The  lamp  proposed  to  be  used  is  called  the 
"  Dula."  and  is  stamped  as  "  made  in  Holland.'  The  company  IS 
to  be  asked  to  undertake  that  the  material  and  appliances  to  be 
used  shall  not  be  of  enemy  make  ami  origin. 

I  in  Monday  the  Standing  Joint  Committee  of  the  London 
Borough  Councils  refused  to  agree  with  the  total  abolition  of 
lighting  during  summer  time,  but  agreed  to  make  representation 
for  a  restricted,  but  uniform,  system  of  lighting  throughout 
London  during  May.  June,  and  July. 

Lowestoft. — Price  Increase. — The  Electricity  Works 
Committee  has  recommended  that  the  charges  for  electricity  for 
lighting  be  increased  by  id.  per  unit,  and  for  power  and  heating 
by  10  per  cent. 

Nelson. — A  loss  was  incurred  on  the  Counci 

undertaking  during  the  past  year  of  £  1  3^0. 


Preston. — The  T.C.  has  appointed  a  Committee  to  con- 
sider the  question  of  the  supply  of  electrical  energy  for  power 
purposes  in  the  town,  and  to  receive  the  report  of  the  borough 
electrical  engineer,  Mr.  J.  F.  Simpson,  on  the  subject. 

Manchester. — Reduced  Rate  Relief. — The  Corpora- 
tion Electricity  Committee  has  decided  that,  owing  to  the  excep- 
tional conditions,  it  will  be  able  to  make  a  grant  of  only 
£16,570  in  relief  of  the  rates,  instead  of  £30,000, as  ayear  ago.  In 
addition,  it  will  pay  the  whole  of  the  income-tax  charges, 
amounting  to  £36,000.  This  will  represent  an  over-appropriation 
on  the  year's  profit  of  £10,570,  which  will  be  withdrawn  from  the 
reserve  fund. 

Rawtenstall. — Year's  Working. — The  Electricity  Com- 
mittee reports  a  satisfactory  year's  working.  The  income  is  over 
00  in  excess  of  that  of  the  previous  year,  whilst  working  costs 
and  loan  charges  are  £2,100  in  excess."  The  surplus  amounts  to 
£2,207,  and  will  be  utilised  in  payment  of  capital  expenditure  for 
which  no  borrowing  powers  have  been  obtained.  The  Committee  is 
committed  to  an  expenditure  of  about  £  4.800  out  of  these  surpluses, 
to  be  met  within  t»vo  years. 

Rochdale. — Year's  Working. — The  troubles  which  the 
Corporation  electricity  works  have  passed  through  during  the  past 
year  are  reflected  in  the  state  of  the  finances,  though  the  deficit  is 
larger  than  most  people  expected.  Although  the  total  income  of 
£62.i'3.i  showed  an  increase  of  £10.727.  there  is  a  deficit  on  the 
year's  working  of  £13.430.  Working  expenses  reached  the  high 
figure  of  £54.374.  an  increase  of  £24.190.  On  coal,  coke  and 
removal  of  ashes  the  expenditure  was  £32.594,  or  £13,894  more  ; 
repairs  and  maintenance.  £9.450.  showed  an  increase  of  £6,974  : 
wages  have  increased  by  £1.243.  and  there  is  an  advance  of  £250 
on  water  and  engine-room  stores.  These  items,  under  the  heading 
of  generation,  absorb  £4  7.000.  or  nearly  £22.700  more  than  a  year 
ago.  The  gross  trading  profit  is  £7.461.  but  this  is  wiped  out.  and 
the  large  net  deficit  left,  as  interest  and  sinking  fund  charges 
amount  to  £20,464.  against  £17,686  last  year,  and  there  is  £7',7 
for  half-wages  to  men  on  service,  and  war  bonuses.  The  Com- 
mittee has  decided  to  take  £7.395  from  the  reserve  fund — the 
whole  of  the  fund — and  to  carry  forward  the  remaining  £6,035  as 
a  debit  balance.  A  year  ago  there  was  a  surplus  of  £2,537,  and 
the  previous  year  a  loss  of  £  330.  The  number  of  units  generated 
last  year  was  16.500.000,  an  increase  of  3i  millions,  and  the 
number  sold  14,809,985.  an  increase  of  over  3  millions.  The 
total  capital  account  is  £241.721 — £14.047  having  been  spent 
during  the  year:  loans  repaid  amount  to  £22,119.  including 
£1.200  :  depreciation  stands  at  £12.703.  an  advance  of  £2.417,  and 
the  sinking  fund  has  been  increased  by  £9,302  to  £44.316. 

Rotherham. — Year's  Surplus. — There  was  a  net  profit 
of  £5,324  on  the  working  of  the  Corporation  electricity  under- 
taking for  the  past  year,  as  against  a  profit  of  £7.585  for  the 
previous  year. 

Salford. — Proposed  Loan.— It  is  proposed  to  obtain 
sanction  for  the  borrowing  of  £8,000  to  cover  the  cost  of  supplying 
energy  to  the  Manchester  Ship  Canal  Co. 

Southend-on-Sea.— Proposed    Loan. — The    T.C.    has 

decided  to  apply  to  the  L.G.B.  for  sanction  to  the  borrowing  of 
£45.520  for  additional  plant.  &a,  at  the  electricity  works. 

Stowmarket. — Price  Increase. — The  Suffolk  Electricity 
Supply  Co.  has  notified  its  consumers  that,  from  May  1st.  the 
price  of  current  will  be  increased  from  Sd.  to  lOd.  per  unit. 

Surbiton. — Price  Increase. — Messrs.  Callender  have 
informed  the  U.D.C.  that  the  price  of  current  for  lighting  is  to  be 
increased  to  the  maximum  of  8d.  per  unit  for  a  year.  Sir  John 
Snell  has  informed  the  Council  that  existing  conditions  justify  the 
increase. 

Todmorden. — Proposed  Loan. — The  T.C.  has  decided 

to  apply  to  the  L.G.B.  for  sanction  to  the  borrowing  of  £10,000 
for  new' generating  plant  for  the  electricity  works. 

West  Ham. — Local  Authorities  and  B.  or  T.  CoH- 

jiittkk.     The    Electricity    Committee    has    passed    the     following 

resolution,  a  copy  of  which  is  to  in-  forwarded  to  the  President 

of  the- Board  of  Trade  and  to  the  various  local  authorities  owning 
rioai  undertakings  throughout  the  country  :—" That  we 
■  i  opinion,  having  regard  to  the  important  part  at  present 
played  by  local  authorities  in  the  supply  of  electrical  energy,  and 
the' extensive  character  of  their  capital  commitments  in  relation 
thereto,  that  local  authorities  owning  electricity  undertakings  are 
inadequately  represented  on  the  Committee  appointed  by  the 
President  of  the  Board  of  Trade  to  consider  and  report  on  the 
future  supply  of  electrical  power  for  all  classes  of  consumers  in 
the  United  Kingdom,  and  strongly  urge  upon  the  President  of  the 
Board  of  Trade  the  necessity  of  increased  representation  being 
given  to  such  authorities." 

Whitehaven.  —  The  T.C.  has  decided  to  take  twe 
premium-free  pupils  at  the  electricity  station,  the  candidates  to  be 
selected  and  reconj-aended  by  the  Borough  Education  Committee. 
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TRAMWAY  and  RAILWAY  NOTES. 

Belfast. — At   a  Bpecial   meeting  of  the   Corporation,    it 

was  decided  to  shorten  the  tramway  stages  and  increase  the  fares. 
Nothing-  was  done  at  the  meeting  with  regard  to  the  new  electrical 
station  which  is  to  be  built  at  the  Queen's  Island. 

Blackburn. — Year's  Working. — The  annual  report  of 

Corporation  tramways  shows  a  loss  on  the  year's  working  of 
£2.439,  compared  with  a  profit  in  the  preceding  12  months  of 
61,756.  The  number  of  passengers  carried  was  11,862^343,  which 
was  383,808  fewer  than  in  the  year  before.  The  cash  takings  were 
£63,318.  which  was  £1,060  below  the  figure  for  the  previous  year. 
Two  hundred  and  five  men  from  this  department  have  joined  the 
Forces  :  10  have  been  killed  or  died  of  wounds,  and  one  has  won 
the  D.C.M.  -At  present.  12  females  are  acting  as  drivers,  two  as 
tieket  inspectors,  and  six  in  other  branches  of  the  department. 
"  They  have  shown,"  states  Mr.  Cowell.  the  manager.  "  great  keen- 
ness and  aptitude  for  the  work,  and  the  utmost  good  feeling- 
prevails  between  male  and  female  employes.  The  male  employes 
deserve  credit  for  the  whole-hearted  manner  in  which  they  under- 
took to  initiate  the  females  into  the  duties.'' 

Blackpool. — The  Tramway  Committee  has  adjourned  an 

application  for  increased  wages. 

Bolton. — The  Tramways  Committee  has  declined  to  con- 
sider a  request  by  the  Tramway  Workers'  Association  for  an 
advance  in  wages  of  10s.  per  week. 

Bournemouth. — Year's  Working. — The  annual  report 

of  the  Corporation  Tramways  for  the  year  ended  March  31st  last 
shows  that  nearly  18  million  passengers  were  carried,  being  half  a 
million  more  than  in  any  previous  year,  though  the  car-mileage 
was  1,634,000,  a  decrease  of  36,000.  The  net  profit  was.  £16,307, 
of  which  £3.000  has  been  allotted  to  the  rates.  Mr.  Bulfin,  the 
general  manager,  states  that  during  the  past  six  years  the  total 
profits  of  the  tramways  have  amounted  to  over  £66,000,  or  an 
average  of  over  £11,000  per  annum.  Some  £20.000  of  this  amount 
has  been  spent  on  the  reconstruction  and  doubling  of  the  lines  in 
the  Hoklenhurst,  Charminster,  and  Wimborne  Roads  and  Winton, 
and  the  renewals  fund  will  now  stand  at  some  £24.000,  the 
reserve  fund  at  over  £5,000,  and  the  working  balance  at  close  on 
66,000. 
Continental. — Germany. — A  tax  on  the  traffic  receipts 

of  privately  owned  railways  and  electric  tramways  and  railways 
has  been  introduced.  In  those  cases,  however,  where  the  cost  of 
construction  has  exceeded  £100,000  per  km.  the  Federal  Council  is 
authorised  to  exempt  these  particular  undertakings  from  the  im- 
post. Among  the  exemptions  is  the  Berlin  Elevated  and  Under- 
ground Railway  Co..  the  chairman  of  which  recently  stated  that 
the  expenditure  on  this  railway  has  amounted  approximately  to 
£  250,000  per  km. 
•  Spain. — The  railway  company,  "  Caminos  de  Hierro  del  Norte  de 
Espana,"  has  decided  to  convert  from  steam  to  electric  traction  its 
line  from  Madrid  to  Gijon  and  the  Port  of  Pajares,  a  distance  of 
62  km.,  and  is  prepared,  up  to  June  15th  this  year,  to  receive 
tenders  for  its  construction  and  equipment.  The  company's  head 
office  is  at  Madrid. 

Doncaster. — It  is  understood  that  the  Corporation  is  to 

advance  the  tramway  fares  on  the  Bentley  route,  so  as  to  bring 
them  into  line  with  the  other  routes  of  the  town.  The  Bentley 
route  is  the  cheapest  to  the  traveller  and  the  most  expensive  to 
maintain. 

East  Ham. — The  lease   of   the  section  of  the  Barking 

Council's  tramways,  which  expires  on  May  31st,  1917,  is  to  be 
renewed  for  a  period  of  three  years. 

Edinburgh. — The  Admiralty  will  support  the  Corporation 

in  any  application  for  a  Provisional  Order  or  Bill  for  a  tramway  to 
South  Queensferry,  provided  there  is  no  actual  construction  carried 
out  during  the  war. 

L.  &  Y.  Railway  Electrification.— It  is  stated  on  good 

authority  that  the  principle  of  the  electrification  of  the  Man- 
chester and  Oldham  line  of  the  Lancashire  and  Yorkshire  Railway, 
as  far  as  Oldham,  has  been  fully  accepted  by  the  company,  as  the 
result  of  the  excellent  results  experienced  on  the  Manchester  to 
Bury  section.  Only  the  difficulties  of  war  time  have  prevented 
the  taking  in  hand  of  the  work  of  equipping  the  line  for  electric 
traction. 

London. — The  London  Electric  Railways  Co.  has  applied 

for  an  extension  of  time  in  which  to  extend  the  Charing  Cross- 
Golder's  Green  line  through  Hendon  to  Edgware. 

L.C.C. — The  chairman  of  the  Finance  Committee,  Sir  George 
Goldie,  in  submitting  the  annual  estimates,  stated  the  Council's 
tramways  had  done  better  than  expected,  as  instead  of  an  antici- 
pated deficiency  of  £74,000,  a  surplus  of  about  £7,000  would 
result.  Since  the  outbreak  of  war  employes'  wages  had  increased 
by  £154,000  per  annum,  and  war  service  allowances  amounted  to 
£114,300  per  annum,  and  it  was  evident  that  the  fares  fixed  before 
the  war  were  inadequate  to  meet  the  additional  expense. 

The  current  estimates  showed  a  probable  deficiency  in  net 
revenue  account  of  £89,402.  and  a  call  would  have  to  be  made  on 
the  already  depleted  renewals  fund,  unless  means  were  devised  for 
overcoming  the  adverse  balance.  He  was  not  aware  of  any  desire 
to  adjust  fwes  in  order  to  contribute  to  the  relief  of  the  rates,  but. 


on  the  other  hand,  it  was  generally  agreed  that  the  undertaking 
should  involve  no  burden  on  the  ratepayers.  In  the  discussion 
which  followed,  it  was  suggested  that  a  Committee  on  Recon- 
struction should  be  formed,  but  it  was  pointed  out  that  the  present 
Standing  Committees  were  all  doing  something  now  in  that 
direction. 

The  Highways  Committee  of  the  L.C.C.  has,  during  the  three 
months  ended  March  31st,  1917,  settled  894  claims  against 
the  Council  in  respect  of  accidents  arising  in  connection  with 
the  tramways,  amounting  to  £7,624.  In  24  other  cases,  actions 
were  brought  against  the  Council ;  in  seven  of  these,  an  adverse 
verdict  was  given,  and  £642  and  costs  had  to  be  paid  ;  11  actions 
resulted  in  the  Council's  favour,  and  six  were  withdrawn  -,  £526 
was  received  by  the  Council  in  respect  of  damage  to  tramway 
property. 

The  B.  of  T.  has  further  extended  the  time  for  12  months  (to 
August,  1918)  for  the  construction  of  certain  tramways  authorised 
in  1909-10  and  1914. 

Rawtenstall. — The  tramway  undertaking  requires  £3.00<> 
from  the  rates  for  the  coming  year,  which  is  £1,000  in  excess  of 
the  amount  required  last  year.  The  receipts  from  passengers  are 
over  £1,300  more  than  in  the  previous  year,  and  out  of  the  rate  in 
aid  (  £  2,000)  £  1 ,734  is  utilised  to  clear  the  loss  for  the  year. 

Southport. — The  Tramway  Committee  has  refused  an 
application  for  a  10s.  per  week  increase  in  wages. 

U.S.A. — Electric  Vehicle  Revenue. — According  tc  a 

recent  estimate,  the  revenue  of  the  electric  lighting  undertakings 
in  the  United  States  from  the  charging  of  the  batteries  of  electric 
motor  vehicles  amounts  to  at  least  £720,000  per  annum. 


TELEGRAPH  and  TELEPHONE  NOTES. 


, Per 

Men. 

week— — 
Women. 

9s. 

6s. 

8s. 

5s. 

Post  Office  Staff  Bonus. — A  further  war  bonus  to  Post 

Office  employes  is  granted  in  the  first  award  issued  by  the  Concilia- 
tion and  Arbitration  Board  for  Government  Employes  recently 
constituted  by  the  Government.  Including  the  previous  war 
bonus,  the  general  effect  of  the  award  is  that  adult  permanent 
postal  employes  will  become  entitled,  as  from  January  1st  last,  to  a 
temporary  war  bonus  at  the  following  rates  : — 

Rate  of  pay. 
30s.  a  week  or  under 

Between  30s.  and  40s.  a  week 

Between  40s.  and  60s.  a  week     ...         7s.         4s.  6d. 

Between  60s.  a  week  and  £250  per  annum      ...     5s.         3s.  6d. 

— Daily  Telegraph. 

The    "  Heterodyne "    Receiver.— On  April   2nd,  Judge 

Mayer,  of  the  L'nited  District  Court  for  the  Southern  District  of 
New  York,  handed  down  an  opinion  in  the  suit  of  the  receivers  of 
the  National  Electric  Signalling  Co.  v.  the  Atlantic  Communication 
Co.,  in  which  he  found  for  the  plaintiffs.  This  suit  was  based 
upon  a  charge  of  infringement  of  United  States  letters  patent 
1.050,728  and  1,050,441,  being  respectively  for  the  method  and 
apparatus  employed  in>  a  receiving  station  of  a  radio-telegraph 
system.  These  patents,  issued  January  14th,  1913,  cover  the 
invention  known  to  the  art  generally  as  the  "heterodyne,"  or  beats, 
method  of  receiving  radio-telegraph  signals. 

For  receiving  signals  from  a  transmitting  station  in  which  the 
radiations  are  continuous,  it  is  necessary  to  utilise  at  the  receiving 
station  some  means  of  rendering  these  signals  audible.  Con- 
tinuous waves,  such  as  are  sent  from  Nauen,  Germany.  .  for 
instance,  having  a  frequency  of  approximately  30.000  cycles  per 
second,  are  above  the  range  of  audibility,  and  cannot  be  used 
directly  to  operate  a  telephone.  The  "  heterodyne "  method 
of  Irendering  these  signals  audible  consists  of  producing  another 
set  of  oscillations,  at  the  receiving  station,  of  a  frequency 
slightly  different  from  that  of  the  incoming  signals,  and  com- 
bining these  local  oscillations  with  the  incoming  oscillations 
in  such  a  way  as  to  compound  their  effects  and  produce  "beats." 
These  beats  give  a  signal  within  the  range  of  audibility,  and 
thus  make  intelligible  the  incoming  signals.  The  local  oscil- 
lations continue  of  uniform  strength  all  the  time,  but  beats, 
of  course,  are  produced  only  during  the  time  of  existence  of  the 
incoming  signals,  and  hence  the  periods  of  sound  and  silence 
employed  in  forming  the  dots  and  dashes  are  indicated  by  the  pitch 
of  the  particular  tone.  This  is  generally  chosen  of  a  frequency 
approximating  to  1.000,  so  that  in  the  example  cited,  with  Nauen 
transmitting  at  33,000  cycles,  the  local  oscillations  being  32,000  or 
34,000.  the  beat  frequency  would  be  1,000  per  second,  and  would 
give  a  resulting  high-pitched,  clear  musical  tone. 

The  Court  found  that  Reginald  A.  Fessenden,  the  inventor  of 
this  system,  had  produced  an  invention  of  great  merit,  and  that 
the  prior  art  cited  by  the  defendants  as  anticipating  the  Fessenden 
invention  had  failed  to  teach  the  art  anything  in  respect  of  the  use 
of  beats. 

The  Court  also  stated  that  Fessenden  or  his  company,  the 
National  Electric  Signalling  Co.,  were  the  only  ones  to  teach  the 
art  anything  of  value  of  this  method  of  operation  between  the 
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date  of  application  of  his  original  patent  in  1902  and  the  date 
of  applications  for  the  patents  in  suit,  1905. 

The  "  heterodyne,"  or  beats,  method  of  receiving  is  the  one  that  is 
now  commonly  used  by  practically  all  stations  receiving  signals 
from  transmitting  stations  employing  sustained  waves. — T.  and  T. 
Age. 

United    States. — The  new  directory  of  the  New   York 

Telephone  Co.  contains  410,000  names.  It  has  948  pages,  and 
712,000  copies  have  been  distributed.  During  the  year  1916, 
■415  tons  of  silver  and  nickel  coins  were  collected  from  the  coin- 
box telephones  in  New  York  City. 

The  Government  has  availed  itself  of  the  offer  of  the  Marcon  i 
Wireless  Telegraph  Co.  of  America,  placing  the  staff  and  stations  at 
its  service,  and  has  taken  over  for  the  period  of  the  war,  not  only 
the  Marconi  stations,  but  all  other  radio  stations,  for  military 
purposes.  The  eligible  operators  will  be  enrolled  in  the  Govern- 
ment service.  Stations  not  required  will  be  closed.  The  trans- 
pacific stations  will  continue  handling  commercial  traffic,  but 
under  Government  supervision.  No  ship  traffic  will  be  permitted 
on  the  Atlantic  and  Gulf  coasts  and  the  Great  Lakes,  excepting  for 
the  Government,  but  it  will  continue  for  the  present  on  the 
Pacific.     Trans-Atlantic  traffic  via  Glace  Bay  will  not  lie  disturbed. 

The  War  Department  has  taken  over  the  control  of  all  telegraph 
and  telephone  lines,  and  the  Navy  Department  has  taken  control  of 
the  cables.  Henceforth  only  messages  passed  by  the  American 
censor  will  be  transmitted  abroad. 

Wireless  Telegraph  School. — At  the  Newcastle  Rotary 

Club,  last  week.  Mr.  W.  D.  Owen,  the  recently  appointed  chief  of 
the  Municipal  Wireless  School  at  Rutherford  College,  Newcastle, 
gave  an  interesting  paper  on  "  Wireless  Telegraphy."  He  stated 
that  at  present  there  was  a  great  dearth  of  operators,  and  the 
demand  greatly  exceeded  the  supply.  This  trouble  was  intensified 
by  the  fact  that  the  training  of  operators  was  left  almost  entirely 
to  commercial  schools.  He  confidently  predicted  that  the  Municipal 
Wireless  School  of  Newcastle  would  eventually  be  recognised  as  the 
finest  in  the  kingdom.  The  North  of  England  Shipowners'  Asso- 
ciation had  generously  subscribed  £ 2.000  towards  the  installation, 
and  thus  the  school  was  able  to  provide  the  most  complete  equip- 
ment possessed  by  any  wireless  college  in  the  world.  The  Marconi 
system,  the  Poulsen  system,  and  the  Telefunken  system  were  to  be 
fitted.  Ships  taken  from  the  Germans  would  have  German  instal- 
lations on  board,  and  someone  would  have  to  operate  them  :  that 
was  why  they  were  teaching  the  German  system  in  addition  to 
others.  All  men  started  as  assistant  operators,  with  the  honorary 
rank  of  junior  officer.  The  starting  salary  was  £1  a  week  with  all 
found,  and  this  salary  automatically  increased  year  by  year  until  it 
reached  £2  15s.  per  week,  plus  keep.  A  man  who  had  nut  qualified 
for  a  higher  position  by  that  time  was  being  overpaid.  Coast  station 
appointments  were  open  to  suitable  men.  but  were  only  offered 
to  men  who  could  carry  responsibility  in  wireless  :  a.s  in  most  other 
businesses,  the  trouble  was  not  in  finding  higher  positions  for 
g  od  men.  but  in  finding  good  men  for  the  higher  positions.  - 
Xewcastle  Chronicle. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Farnborough  (Hants).  — May  7th.  10-b.h.p.  semi- 
enclosed  protected-type  motor,  with  direct-driven  6-in.  Stereophagus 
or  removable  disk  type  centrifugal  pump,  with  pipes  and  acces- 
sories, for  the  U.D.C.     Mr.  .T.  E.  Hargreaves,  Surveyor. 

Manchester. — May  11th.    Electricity  Committee.    Stuart 

Street  generating  station.  (.«")  One  hydraulic  accumulator  and  elec- 
trically driven  ram  pump,  (ff)  coal  conveying  plant.  Mr.  1".  E. 
Hughes.  Secretary.  Electricity  Department. 

Sheffield. — May  sth.    Tramways  and  Motors  Committee. 

Carbon-filament  lamps  for  tramcar  lighting,  for  12  month-.  See 
"Official  Notices"  April  27th. 

Spain.  —  The     municipal     authorities    of    Torrelaguna 

(Province  of  Madrid)  have  just  invited  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  five  years. 

Warrington.  —  May  22nd.      Electricity  and   Tramways 

Committee.  Underfeed  mechanical  stoker.  See  "  official  Notices" 
to-day. 

Wolverhampton. — May    4th.      Electricity    Committee. 

5.000-KW.  turbo-alternator,  water-tube  boilers,  economisers,  and 
induced-draught  plant,  and  mechanical  Btokers.  See  "Official 
Notices  "  April  27th. 


CLOSED. 


Blackpool. — Electricity  Committee  : — 

Stoker.— Underfeed  Stoker  Co.,  Ltd. 

Cast-iron  pipes  tor  cooling-tower  extensions.— Stanton  Ironworks  Co 


Derby. — T.C.     Accepted  tenders  : — 

Edgar  Allen  &  Co.— Tramway  points,  £337. 
W.  Riekard,  Ltd.— Cable,  £523. 
Newton  Bros.,  Ltd.— Motors,  £525. 

Glasgow.  —  Corporation.     The      B.C.    recommends    the 

acceptance  of  the  tender  of  the  British  Westinghouse  Co.  for  one 
turbo-alternator  set.  &c.,  for  £91,561,  and  that  of  Messrs.  Fraser 
and  Chalmers  for  another  set  tor  £94,678. 

Halifax. — Corporation.      Fur  the  electricity  works  : — 

Babcock  A  Wilcox.  Ltd.  -  One  water-tube  boiler,  superheater,  chain-grate 

stokers,  4c.,  £5,140. 
E.  Green  4  Son.— Fuel  economise!  <>f  830  tubes,  £882. 

Mns-ravc  &  Co..  Ltd. -Induced  draught  tan,  4200. 

Hull. — Corporation.     Cooling  towers:  — 

Davenport  Engineering  Co.,  Ltd.        . .    (accepted)     £5.100 

Premier  Cooler  and  Engineering  Co.,  Ltd 5,240 

Lancashire  Water  Cooler  Co.,  Ltd.  5,373 

London. —  L.C.C. — The  EGghways  Committee  has  received 

the  following  tenders  for  high  and  low-tension  cables  in  connection 
with  the  additional  supply  of  power  for  the  Woolwich  district : — 

Western  Elee.  Co.,  Ltd (accepted)   £24,922 

Siemens  Bros.  &  Co.,  Ltd 25.799 

Brit.  Ins.  and  Helsby  Cables,  Ltd 26,493 

The  general  manager's  estimate  was  £25,000. 

The  undermentioned  tenders  were  received  fur  h.t.  switchgear  for 
Greenwich  generating  station  and  Woolwich  sub-station  : — 

A.  Revrolle  &  Co.,  Ltd £2,000 

B.T.H.  Co.,  Ltd 2,990 

The  Committee  has  accepted  the  lowest  tender,  subject  to 
certain  modifications  in  the  machinery  to  be.  supplied,  which  has 
increased  the  amount  of  the  tender  to  £2,507.  The  general 
managers  estimate  was  £2,500. 

The  Highways  Committee  has  purchased  alwut  £34.000  tons  of 
coal  for  use  at  Greenwich  generating  station,  at  a  cost  of  about 
£57,000,  during  the  quarter  ended  March  1st.  1917  : — 

The  following  tenders  were  received  for  alteration  to  the  switch- 
board gallery  at  the- Greenwich  generating  station  : — 

W.  Downs.  Ltd (accepted)    £361 

C.  Wall,  Ltd 433 

The  following  tenders  have  been  accepted  for  the  supply  of 
tramway  equipment,  &c,  1916-17,  Class  T  6  B  : — 

Cotton-covered  copper  wire. — Midland  Electric  Wire  Co.,  Ltd.  litems 
1,  2,  and  3),  approximately  £1.257;  London  Electric  Wire  Co.  and 
Smiths,  Ltd.  litems  4,  5.  and  6),  approximately  £1,041. 

Supply  of  tramways  equipment.  Stc,  1017-18.  Class  T  1. — 
Electrical  equipment  ( motor  and  generator)  spares  : 

British  Westinghouse  E.  and  M.  Co.,  Ltd.  items  1  to  7,  8  i-iO  per  cent, 
of  estimated  quantity),  10  to  17.  24;  A.  Clare  &  Co..  items  9  (b),  19  lb), 
25(B);  Dick,  Kerr  i  Co.,  Ltd.,  items  20  to  23,26  to  30;  Manchester 
Armature  Repair  Co.,  Ltd.,  8  (50  per  cent,  of  estimated  quantin  l, 
18,  31  isix  months  only. 

Class  T  2. — Electrical  equipment,  controller,  circuit  breaker,  and 
other  switch,  &c.,  details  and  magnetic  brake  spares 

British  Westinghouse  E.  and  M.  Co.,  Ltd.,  items  1  to  17,  20  to  44  .  Dirk, 
Kerr  &  Co.,  Ltd.,  items  18, 19. 

Class  3. — Contact  fingers  and  parts,  segments  ; 
British  Westinghouse  E.  and  M.  Co.,  Ltd.,  items  1,  12,  21,  26,  32.  34.  37,  38, 
40,  45,  47,  48  ;  Dick,  Kerr  &  Co.,   Ltd.,  items  42.  44  ;  E.  Showed,  &  Sons, 
Ltd.,  2  to  8,  10  to  11,  13  to  20,  22  to  25,  27  to  31,  33,  35,  36,  39.  41,  49 ; 
Tramways  Supplies,  Ltd.,  9.  43,  46  Isix  months  only). 

Class  Tri. — Electric  cable,  fuse  wire,  and  cotton -covered  copper 
wire  : — 

Midland  Electric  Wire  Co.,  Ltd  —Items  1,  6,  9,  10,  11  (six  months  only). 

Liverpool  Electric  Cable  Co..  Ltd.— Items  2,  4  isix  months  only). 

Calender's  Cable  and  Construction  Co.,  Ltd.— Item  3. 

Hooper's  Telegraph  and  India-Rubber  Works,  Ltd.— Item  4. 

London  Electric  Wire   Co.  &  Smiths,  Ltd.— Items  5  to  10  (for  six  months 

onlvl. 
British  Insulated  and:Helsby  Cables.— 7.  8,  11. 

Class  T  10. — Moulded  insulators  (other  than  rubber)  : — 
British  W'estinghouse  Electric  and  Manufacturing  Co.,  Ltd.— Item  2. 
Lttholite.  Ltd.— Items  3  to  22. 
Woodite  Co.— Item  23. 

Class  T  12. — Mica  and  micanite  : 

Micanite  and  Insulators!'  ■>..  Ltd.     [ten    1.2    -)\  months  only). 
Class    T   13.   -Insulators    ami     porcelains     tor    electrical     track- 
work  :  — 

Bullers.  Ltd.— Item  1. 

GaskeU  *  Grevett  —Item  2  (six  month 

Doulton  &  Co.— Item  2.  • 

Class  T  26. — Brake  shoes  : — 

Pease  i  Partners.— Iteru 
Steel  tires  for  tramcan 

vheel  tires,  £2,334.— Messrs. 

Manchester. — Electricity  Committee.    Accepted  tenders  : 

Driving  chains  and  wheels  for  cooling  towers.  -Hans  Renold,  Ltd. 

High-pressure  steam  valves. — .1.  Hopkinson  &  Co.,  Ltd. 

Cables.— Pirelli  General    (able    Work-,    Ltd.  :     British    Ins.    and    Helshv 

Cables.  Ltd. 
Turbo-alternator    and     condensing    plant    for     Stuart    Street    station. 

Richardsons,  Wsstgarth    A    Co.,    Ltd.     Sub-contractors;    Alternator, 

British   Westinghouse     E.    and    M.  Co.,  Ltd.;    motors   and    pumps. 

Mather  .V  Piatt.  Ltd.  ;  oil  coolers,  Birmingham  Condenser  Co. 
Steel  forgiags.— Sir  w.  G.  Armstrong,  Whitworth  4  Co..  Ltd. 
Cast-iron  pipework  for  cooling  towers. — Aiton  &  Co.,  Ltd. 

Salford— T.C. :— 

British  Westinghouse  Co.,  Ltd.— 300-KW.  rbtary  converter  and  transformer, 
for  sub-station  to  be  erected  by  Manchester  Ship  Canal  Co.  at  Irweil 
Park  Wharf,  Eccles,  £1,405 ;  traction  metal-filament  lamps,  4c, 
£568. 

New  Convevor  Co..  Ltd.— 600  steel  travs.  for  coal  conveyor  plant  at  the 
electricity  station.  Frederick  Road.  £253. 
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Walthamstow. — UJO.C.  Gustodis,  Ltd..  £1,143  ;  chimney 
at  the  electricity  works. 

West  Ham. — The  T.C.  received  applications  for  speci- 
fications for  a  boiler  from  Messrs.  John  Thompson,  Ltd.  (specifica- 
tion returned,  no  tenders  sent  in")  ;  Stirling  Boiler  Co..  Ltd.,  and 
Messrs.  Babcock  &  Wilcox,  Ltd.  The  last-mentioned  firm  offered  a 
marine  type  boiler  identical  with  last  two  installed  in  the  new 
boiler  house,  a  few  modifications  in  detail  only  being  introduced  as 
the  result  of  recent  practice.  The  Electricity  Committee  "has 
accepted  the  tender  of  Messrs.  Babcock  ,t  Wilcox  (the  lower 
received  I,  at  £  10  731. 


FORTHCOMING     EVENTS. 


Junior  Institution  of  Engineers.— Friday.  May  4th.  At  7.30  p.m.  At 
39,  Victoria  Street,  S.W.  Paper  on  "  Pneumatic  Tubes,"  bj  Mr.  H.  E. 
Cosgreave. 

Royal  Institution  of  Great  Britain.— Saturdays.  May  5th  and  12th.  At 
3  p.m.  At  Albemarle  Street.  Piccadilly,  W.  Lectures  on  "  The  Electrical 
Properties  of  Gases,"  by  Prof.  Sir  J.  J.  Thomson,  Pres.R.S. 

Friday,  May  11th.    At  5.30  p.m.    At  Albemarle  -treet,  Piccadilly,  W. 
Lecture  on  "  Radioactiye  Haloes,"  by  Prof.  J.  Joly,  F.R.S. 

Chief  Technical  Assistants'  Association.— Saturday,  May  5th.    At  3  p.m. 

At  the  Tayistock  Hotel,  Covent  Garden.     Discussion  on  "  The  Distribution 

and  Transmission  of  Electrical  Energy." 
Society   of   Engineers.— Monday,  May  7th.     At  5.30  p.m.     At  Burlington 

House,  Piccadilly,  \Y.    Paper  on   "  The  Goods  Clearing  House  System," 

by  Lord  Headfey, 
Boyal   Society  of  Arts.— Monday,  May  7th.     At  4.30  p.m.     At  John  Street, 

Adelphi,  W.C.     Hoyyard  Lecture:  "The  National  Shortage  of  Iron  Ore 

Supplies:   Oyersea    Iron    Fields  which   Supply  the   British   Market,"   by 

Prof.  W.  G.  Fearnsides. 

Wednesday,  May  9th.    At  4.30  p.m.    Paper  on  "  Works  Organisation 

and  Efficiency,"  by  Prof.  W.  Ripper. 

Institution  of  Civil  Engineers  of  Ireland.— Monday,  May  7th.  At  8  p.m. 
At  35,  Dawson  Street,  Dublin.    Ordinary  meeting. 

Association  of  Supervising  Electricians.— Tuesday,  May  8th.  At  7.15  p.m. 
At  St.  Bride's  Institute,  Bride  Lane,  E.C.  Paper  on  "  Motor  Control 
Gear,"  by  Mr.  J.  T.  Mould. 

Salford  Technical  and  Engineering  Association.— Saturday,  May  12th. 
Visit  to  Messrs.  H.  Wallwork  4  Co.'s  works,  Manchester. 


NOTES. 


Foreign   Trade.— The  March   Figures.— The   official 

returns  of   imports  and    exports   during  last  month   contain   the 
following  electrical  and  machinery  figures  : — 

Three  months, 
1917. 

March,  Inc.  or  Inc.  or 

Imports.  1917.                   dec.                  dec 

Electrical  goods.  ,&:c.    ...  135.394  +      19.985  +        87.981 

Machinery         668.790  -      16,717  -      103.875 

Exports. 

Electrical  goods            ...  303,771  —     24.402  +        39,051 

Machinery         1,868,783  -1-  444.643  +  1,236,444 

Volunteer  Notes. — First  London  Engineer  Volun- 
teers.— Headquarters  :  Balderton  Street,  Oxford  Street,  W. 

Orders  for  the  Week,  by  Lieut. -Colonel  Clay,  V.D.,  Commanding: — 

Monday.  May  It*.— Technical  for  No.  3  Company,  Right  Half  Company,  at 
Regency  Street.    Drill  No.  3  Company,  Left  Half  Company.     Signalling  Class. 

Tuesdau.  May  &th.— Lecture,  6.30.  Physical  drill  and  bayonet  fighting 
7.30  to  8.30. 

Wednetday.  May  9th. — Drill,  No.  1  Company,  Half  Company,  6.15. 

Thurtday,  Man  101*.— Drill  No.  2  Company.  Left  Half  Company.  Ambulance 
Class  by  M.O.,  6.30.    Signalling  Class. 

Friday,  May  IK*.— Technical  for  No.  3  Company.  Left  Half  Company. 
Regency  Street.  Drill  No.  3  Company,  Right  Half  Company.  Recruits'  Drill, 
6.30—8.30. 

Saturday,  May  12(*.— N.C.O  's  Class,  2.30.  Examination  by  Adjutant  and 
Assistant  Adjutant. 

Sunday,  May  13th.— Special  work  at  Bombing  School.  Parade,  Clapham 
Common  Station  (City  and  S.L.  Tube  Railway),  9.45  a.m. 

Jrmleia.— Armlets  must  be  worn  at  all  plain  clothes'  parades. 

(By  order),  Macleod  Yeabslet,  Captain  and  Adjutant. 

Engineering  Wages. — Speaking  at  the  annual  meeting  of 

Fairbairn,  Lawson,  Combe,  Barbour.  Ltd.,  last  week,  Mr.  J.  Campbell 
Inglis  (the  chairman)  gave  details  of  the  advances  in  wages  for 
various  kinds  of  engineering  labour  employed  by  the  company.  He 
said  that  their  wage  bill  for  the  three  branches  for  the  year  1916 
showed  an  increase  of  more  than  £31,000  over  the  1914  figures, 
and  that  the  total  for  1917  would  be  over  £80,000  in  excess  of  the 
1914  figures.  The  advances  were  all  imposed  upon  them  by  the 
Committee  on  Production  after  hearing  representatives  of  the 
Unions  and  of  the  Employers'  Federation.  The  special  difficulties 
of  their  trade  had  been  put  before  the  Committee  most  forcibly. 
Nevertheless,  these  advances  had  been  given,  and  the  question  of 
the  ability  of  the  employer  to  afford  them  seemed  to  have  been 
given  quite  a  back  place.  It  was  the  duty  of  employers  to  take  all 
the  steps  possible  to  cheapen  and  facilitate  the  process  of  output. 
The  boapd  had  this  point  of  view  constantly  before  them,  and 
during  the  present  trying  time  they  had  all  had  in  mind  the  making 
of  adequate  preparations  for  coping  economically  and  efficiently 
with  the  rush  of  work  they  '  anticipated  when  the  war  was  over 
and  their  men  came  back.    With  regard  to  the  cost  of  materials,  it 


was  one  of  the  factors  by  which  they  were  restricted  in  the  making 
of  profits.  They  had  in  their  business  to  work  by  contracts  made 
a  considerable  time  in  advance  of  the  actual  execution  of  the  work. 
The  result  was  that,  in  cases  like  the  present,  when  there  were 
rising  rates  of  labour  and  materials,  they  were  under  a  considerable 
handicap. 

Electric    Light    Switching.— We    have    received    from 

Messrs.  A.  P.  Luudberg  &  Sons.  477-489,  Liverpool  Road. Holloway. 
London.  .V.  7.  a  copy  of  a  new  Advanced-Grade  Exam.  Paper  which 
they  will  be  pleased  to  send  to  all  who  desire  to  tackle  this  stage 
of  the  subject.  A  glance  through  the  problems  shows  that  they 
are  all  of  quite  a  practical  nature,  and  also  that  special  tumbler 
switches  have  many  other  uses  besides  those  connected  with  lamp 
circuits.  Thus  there  is  an  application  for  ensuring  the  release  of  a 
motor-starting  rheostat,  one  for  starting  and  braking  the  motor  of 
a  small  lathe,  one  or  two  relating  to  heaters,  one  for  a  magnetic 
chuck,  and  others  of  a  similarly  varied  nature.  The  problems 
relating  to  lighting  circuits  are.  nevertheless,  by  no  means  the  least 
interesting.  The  firm's  examiner.  Mr.  W.  Perren  Maycock, 
M.I.E.E..  is  to  be  congratulated  on  having  put  together  such  an 
illuminating  set  of  problems  :  those  who  have  not  tried  their  hand 
at  this  game  will  find  it  an  absorbing  pastime,  as  well  as  a  useful 
study.     We  reproduce  a  couple  of  easy  ones  - — 

7.  A  voltmeter  may  be  so  connected  through  two  two-way-off 
switches  to  a  low-pressure  three-phase  line,  that  it  may  be  put 
across  any  two  of  the  three  mains,  or  be  entirely  isolated  there- 
from, (a)  Make  a  diagram  of  the  connections,  and  show  that  the 
arrangement  is  foolproof  ;  (V)  show  how  two  similar  switches  may 
be  used  for  connecting  one  side  of  a  voltmeter  to  either  phase  of  a 
three-phase,  four-wire  system,  the  other  side  of  the  voltmeter 
being  permanently  connected  to  the  neutral. 

14.  A  J-H.p.  shunt  motor  driving  a  small  lathe  is  required  to  be 
frequently  started  and  stopped,  the  stopping  to  be  very  quick,  as  is 
necessary  for  expedition  in  certain  kinds  of  work.  Sketch  a 
tumbler-switch  control  that  will  give  electric  braking,  it  being 
assumed  that  the  field-winding  of  the  motor  can  be  left  per- 
manently in  circuit  while  the  lathe  is  in  use. 

British    Science    Guild. — The  annual   meeting   of  the 

Guild  was  held  at  the  Mansion  House  on  Monday  last,  the  Lord 
Mayor  presiding.  Sir  W.  Mather  announced  that  it  was  proposed 
to  raise  a  sum  of  £  100,000.  to  found  Ramsay  Fellowships  for 
chemists  and  a  laboratory  at  University  College,  in  memory  of  Sir 
William  Ramsay. 

Lord  Sydenham,  the  new  president,  read  an  address  on  "National 
Reconstruction,"  in  which  he  advocated  the  application  of  scientific 
method  not  only  to  our  industries,  but  also  to  every  phase  of  public 
life.  He  referred  to  the  waste  and  misuse  of  our  resources  which 
had  been  made  evident  by  the  war.  and  pointed  out  that  great 
economies  of  fuel  could  be  effected,  and  the  injury  done  to  the 
national  welfare  by  negligence  in  the  past  could  be  alleviated 
by  the  adoption  of  a  wiser  policy  in  the  future.  New  industries 
must  be  created  and  old  ones  developed ;  the  resources  of  the 
Empire  were  almost  inexhaustible,  and  we  had  only  begun  to  make 
use  of  them.  The  lessons  taught  by  the  war  should  be  laid  to 
heart,  so  that  when  peace  returned  the  ignorance  and  abuses  of  the 
past  should  be  avoided  and  sound  methods  of  government  should 
take  their  place. 

Mr.  H.  A.  L.  Fisher,  Minister  of  Education,  said  that  we  must 
look  to  the  co-operation  of  science,  industry,  and  education  for  the 
economic  and  industrial  reconstruction  that  would  follow  the  war. 
The  practical  teaching  of  science  in  our  schools  was  as  efficient 
as  in  the  schools  of  Germany  and  France,  but  it  had  not  awakened 
the  interest  of  the  general  mass  of  the  population,  and  he  hoped 
that  the  Committee  which  was  investigating  scientific  teaching 
would  be  able  to  put  forward  improved  methods. 

With  regard  to  industrial  reorganisation,  he  held  that  we  ought 
to  think  on  a  larger  scale,  and  organise  our  businesses  on  scientific 
lines.  Already  the  Imperial  Trust  for  Scientific  and  Industrial 
Research  was  engaged  upon  many  problems  of  urgent  importance. 
There  was  no  antagonism  between  general  teaching  in  citizenship 
and  technical  training  :  a  form  of  scientific  training  conceived  on 
broad  lines  might  have  the  same  influence  on  mind  and  character 
as  used  to  be  ascribed  to  the  older  discipline. 

Mr.  H.  G.  Wells  said  that  education  was  the  fundamental 
question  :  science  was  neglected,  and  the  Greek  shibboleth  barred 
the  way  to  the  study  of  science  and  history.  Classical  teaching 
stuck  like  a  cancer  in  the  time  table,  and  must  be  cut  out. 

The  Committee  on  Production.— The  Times  states  that 

the  completion  of  the  agreement  for  general  advances  has  enabled 
Sir  George  Askwith  to  retire  from  the  Committee  on  Production, 
and  to  devote  his  whole  attention  to  conciliation  work.  In  order 
to  expedite  the  hearing  and  settlement  of  cases,  the  Committee  will 
in  future  be  divided  into  two  Panels.  The  Committee  will  meet  at 
5.  Old  Palace  Yard,  and  the  secretary  will  lie  Mr.  H.  J.  Wilson,  to 
whom  all  communications  should  be  addressed. 

The   Irish    Question.— We  have   recently  had  brought 

before  us  a  case  in  which  an  electrical  engineer  in  Ireland  was 
"turned  down"  for  an  electrical  contracting  installation  job 
because  he  was  a  Roman  Catholic.  This  reminds  us  of  other  eases, 
which  will  also  be  within  our  readers'  memory,  of  Irish  Councils 
which  have  advertised  for  a  borough  electrical  engineer  whose 
primary  qualifications  were  to  be  a  knowledge  of  Irish  hist<5ry  and 
membership  of  the  Roman  Catholic  persuasion.  Electrical  quali- 
fications, apparently,  are  of  secondary  importance  for  electrical 
work  in  some  parts  of  Ireland.  What  deplorable  bigotry  !  As 
electrical  engineers,  it  moves  us  to  ridicule  and  to  scorn,  but  as 
Englishmen  eager  to  see  the  Irish  Question  settled  once  and  tot  all, 
it  fills  us  with  despair. 
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Institution    and    Lecture   Notes. — Institution  of   Civil 

Engineers. — On  Wednesday,  the  25th  "  James  Forrest  Lecture  " 
was  delivered  by  Sir  John  Wolfe  Barry,  chairman  of  the  Engineer- 
ing Standards  Committee,  the  subject  being  "  The  Standardisation 
of  Engineering  Materials,  and  its  Influence  on  the  Prosperity  of 
the  Country."  The  author,  after  a  feeling  reference  to  the  loss 
sustained  by  the  Institution  in  the  recent  death  of  the  founder  of 
the  series  of  discourses,  outlined  the  history  of  the  Committee  and 
its  work,  since  it  was  established  at  his  suggestion  in  11101  ;  as 
showing  the  need  for  standardisation,  he  cited  the  case  of  tramway 
rails,  of  which  there  were  at  that  period  no  fewer  than  70  different 
sections  in  use.  now  replaced  with  advantage  by  five  standard 
shapes.  The  original  Committee,  consisting  of  only  seven  members, 
has  grown  to  the  present  far-reaching  organisation  with  a  main 
Committee  of  22  members.  61  Sectional  Committees  and  Sub- 
Committees,  and  numerous  Panels,  dealing  with  standards  relating 
to,  practically  speaking,  the  whole  of  engineering  practice.  There 
are  now  well  over  500  members  of  the  various  Committees,  giving 
their  time  and  experience  to  this  work  of  ever-growing  national 
importance.  The  number  of  Specifications  issued  to  date  is  77. 
and  others  are  under  consideration.  The  total  expenditure  of  the 
Committee  has  been  about  £51.000,  or  about  £3.400  per  annum, 
towards  which  the  Government  has  contributed  £10,397,  the 
Indian  Government  £1,800,  and  the  engineering  profession  and 
industry — in  addition  to  time  and  money  devoted  gratuitously  by 
members  of  the  Committee  to  the  work — £20,000.  From  85  to 
95  per  cent,  of  our  output  of  steel  sections,  and  75  per  cent,  of 
tramway  rails,  are  rolled  to  British  Standard,  and  the  proportion 
of  bullhead  railway  rails  rolled  to  standard  is  rapidly  approaching 
90  per  cent.  Most  of  the  telegraph  material  employed  by  the 
British  Post  Office,  the  whole  of  the  tramway  poles,  and  at  least 
90  per  cent,  of  the  cables  and  wires  for  electric  light,  telegraph, 
and  power  purposes,  are  made  to  British  Standard.  Great  economies 
in  manufacture  have  resulted  from  the  adoption  of  standard 
designs. 

Lastly,  Sir  John  referred  to  the  steps  which  had  recently  been 
taken  to  assist  manufacturers  in  competing  successfully  in  foreign 
markets-  by  the  translation  of  the  Specifications  into  French, 
Spanish,  and  Russian,  with  metrical  equivalents  for  the  British 
measurements  and  formula?,  the  formation  of  Local  Committees  at 
12  important  trading  centres,  and  the  reduction  of  the  price  of 
the  Committee's  publications  to  about  Is.  per  copy,  and  stated  that 
cordial  support  had  been  promised  by  the  Government  towards 
the  fulfilment  of  these  proposals.  The  trades  concerned  had  sub- 
scribed close  upon  £13,000,  the  Government  had  made  a  grant 
of  £10,000  towards  the  expenses  of  the  new  departure,  and  the 
work  had  been  commenced. 

Iron  and  Steel  Institute. — The  annual  report  of  the  Council  for 
the  year  1916  shows  that  the  total  membership  on  December  31st 
was  1,872  ;  86  members  of  alien  nationality  were  struck  off  the 
roll,  in  accordance  with  a  new  by-law  confirmed  at  the  last  annual 
meeting.  The  accounts  show  total  receipts  £4.767  and  expenditure 
£4,208,  leaving  a  surplus  of  £559.  Five  Technical  Committees 
were  appointed  to  deal  with  subjects  of  practical  interest  to  the 
iron  and  steel  industries.  A  new  class  of  members,  to  be  known 
<as  Associates,  hss  been  formed.  A  system  of  co-operation  with 
kindred  Institutes  has  been  inaugurated,  and  the  question  of 
securing  joint  accommodation  has  been  taken  up  with  the  Institu- 
tions of  Mining  and  Metallurgy  and  Mining  Engineers  and  the 
Institute  of  Metals.  Steps  have  been  taken  towards  promoting  the 
study  of  science  in  schools.  A  list  is  given  in  the  report  of  members 
on  active  service. 

Institution  ot  Electrical  Engineers.  —  The  annual  general 
meeting  of  the  Yorkshire  Local  Section  was  held  on  April  25th, 
at  Leeds.  The  accounts  were  received  and  approved,  and  the 
chairman  announced  that  the  only  nomination  for  the  chair  was 
Mr.  W.  Lang,  who  therefore  took  the  office  ;  the  vice-chairmen 
elected  were  Mr.  R.  H.  Campion  and  Mr.  E.  C.  Wallis  ;  Mr.  J.  D. 
Bailie  was  unanimously  re-elected  hon.  secretary.  The  filling-up 
of  four  vacancies  on  the  Committee  was  balloted  for.  resulting  in 
the  election  of  Messrs.  W.  M.  Rogerson,  W.  B.  Woodhouse, 
J.  Shepherd,  and  C.  A.  Hefford.  At  the  conclusion  of  the  business. 
Mr.  C.  Vernier  read  his  paper  on  '' Wayleaves,"  and  a  discussion 
took  place  thereon. 

The  ballot  papers  issued  last  week-end  for  the  election  of  the 
Council  contain  the  following  names  : — President,  C.  H.  Wording- 
ham  :  vice-presidents  (two  vacancies),  G.  W.  Partridge,  Dr.  A. 
Russell,  W.  B.  Woodhouse  ;  hon.  treasurer,  J.  E.  Kingsbury  ; 
ordinary  members  of  Council  (six  vacancies),  LI.  B.  Atkinson, 
W.  A.  Chamen,  J.  S.  Highfield,  T.  Roles,  Lieut. -Colonel  A.  E.  Le 
Rossignol,  C.B.,  Sir  W.  Slingo,  Lieut.-Colonel  H.  C.  Sparks,  D.S.O., 
M.C..  A.  P.  Trotter.  B.  Welbourn.  Like  that  of  Mr.  G.  W. 
Partridge,  the  nomination  of  Mr.  T.  Roles,  electrical  engineer  to  the 
Bradford  City  Council,  emanated  from  without  the  I.E.E.  Council. 

The  Council  has  issued  a  memorandum,  pointing  out  that  the 
articles  of  association  do  not  contain  any  provision  for  proxy 
voting,  and  explaining  the  procedure.  It  is  proposed  to  adopt  this 
practice,  and  a  special  general  meeting  has  been  called  for  the 
purpose  of  passing  the  necessary  resolutions,  to  take  place  on  May 
17th  at  the  Institution  of  Civil  Engineers,  at  7  p.m.,  following 
the  annual  general  meeting,  which  commences  at  6  p.m. 

Royal  Institution.— The  annual  meeting  was  held  on  Tuesday 
last,  when  the  report  of  the  Committee  of  Visitors  for  the  year 
1916.  testifying  to  the  continued  prosperity  and  efficient  manage- 
ment of  the  Institution,  was  read  and  adopted.  Twenty-three  new 
members  were  elected  in  1916.  The  following  gentlemen  were 
unanimously  elected  as  principal  officers  for  the  ensuing  year  : — 
President,  the  Duke  of  Northumberland  :  treasurer.  Sir  James 
Crichton-Browne  ;  secretary.  Colonel  Edmond  H.  Hills. 

On  May  joth  a  special  course  of  evening  lectures   on  ."  Some 


Industrial  Applications  of  Electricity  "  will  be  commenced  at  the 
Municipal  Technical  Institute.  West  Ham.  A  notice  respecting  the 
ground  to  be  covered  by  the  course  appears  in  our  advertisement 
pages  to-day. 

Wiring  with    Tough    Rubber  Compound    Cables. — The 

following  letter  arrived  too  late  for  inclusion  in  our  "Corres- 
pondence "  columns  : — 

*'  I  have  read  with  much  interest  the  article  by  Mr.  W.  Ellerd- 
Styles.  A.M. I.E.E..  on  the  above  subject  which  appeared  in  your 
issue  of  April  27th.  as  I  also  have  used  'C.T.S.'  in  my  business  as  a 
contractor,  and  appreciate  many  of  its  merits.  Most  of  the  lire 
insurance  companies,  however,  appear  to  adopt  the  sitting-on-the- 
stile  '  attitude  towards  its  use  in  private  houses  and  similar  situa- 
tions, waiting  for  experience  to  be  gained  in  time  from  results 
(from  the  fire  insurance  standpoint),  and  leaving  all  responsibility  on 
the  shoulders  of  the  contractor  who  ventures  to  recommend  the 
'  new  system '  to  the  customer. 

"  They  generally  recommend,  when  asked,  '  screwed  conduit.'  and. 
rightly  or  wrongly,  seem  to  fear  trouble  in  the  event  of  a  fire  of 
its  bring  extended  with  C.T.S.,  owing  to  the  latter's  sheathing  not 
being  fireproof.  I  have  personally  found  that  customers  are  very 
loath  to  accept  a  C.T.S.  installation,  which  does  not  seem  to  have 
the  whole-hearted  backing  of  the  fire  insurance  companies,  in 
spite  of  their  general  acceptance  of  the  I.E.E.  rules. 

"Where  C.T.S.  is  run  down  the  walls,  flush  in  plaster,  to  switches, 
&c  I  suggest  that  the  best  plan  is  to  enclose  it  in  short  lengths 
of  light  gauge  steel  conduit  of  ample  size,  which  would  act  as  a 
wire-way  only,  to  enable  the  wires  to  be  withdrawn  or  added  to 
later  (as,  for  instance,  where  an  extra  switch  is  required  to  control 
an  existing  electrolier),  without  disturbance  to  walls  or  decora- 
tions. Where  C.T.S.  wires  are  run  below  floor  boards.  I  have 
found  the  best  procedure  is  to  thread  them  through  holes,  drilled 
in  the  joists,  sufficiently  low  down  to  avoid  risk  from  nails. 

"  If  the  use  of  C.T.S.  is  to  become  general  for  house  and  similar 
lighting  installations  after  the  war.  it  is  essential.  I  agree,  that 
the  manufacturers  very  considerably  reduce  their  prices  ;  and 
further,  the  fibre-covered  junction  box,  which  they  supply  for  use 
in  dry  situations,  should,  in  my  view,  be  replaced  by  one  of  a  more 
substautial  and  better  design,  preferably  fireproof,  and  with  ter- 
minals that  will  not  be  liable  to  loosen  through  vibration  or  when 
used  with  alternating  current. 

"  I  suggest  that  a  suitable  four-way  junction  box,  for  fixing 
under  floors  or  on  the  surface,  of  moderate  cost,  is  material  to  the 
avoidance  of  waste  of  wire  with  the  '  loop-in '  system,  and.  to 
ensure  a  good  mechanical  job.  the  sheathing  should  be  gripped  in 
position  when  the  cover  is  on,  to  prevent  any  strain  on  the  wires 
where  fixed  under  the  terminal  screws. 

"  The  manufacturers  do  not  seem  to  be  keen  on  recommending 
C.T.S.  (without  special  treatment)  for  use  out  of  doors,  where  exposed 
to  the  sun's  influence,  and  I  have  heard  that  under  siach  conditions 
the  sheathing  has  been  found  to  crack  open  in  a  very  short  time. 

"  Some  further  information  as  to  the  use  and  limitations  of 
C.T.S.  in  other  situations,  say,  for  power  work  in  factories,  under- 
ground work,  and  in  connection  with  motor  wiring,  would  be 
useful.  I  presume  the  I.E.E.  rules  permit  of  C.T.S.  cables  being 
'  grouped  '  with  pressures  up  to  '  medium.'  (Home  Office  definition.) 

"  If  Mr.  Styles  would  further  favour  us  with  the  benefit  of  his 
experience  in  connection  with  the  above,  and  similar  practical 
details,  he  would  add  much  to  our  indebtedness. 

"  This  lengthy  reference  to  methods  of  switching  and  details  of 
circuits,  of  course,  applies  equally  to  conduit  systems,  and  does  not 
appear  to  be  peculiar  to  the  adoption  of  C.T.S. 

'"Another  Member  of  the  E.C.A." 

Navy  Employment  Agency. — This  admirable  institution 
devotes  its  attention  to  finding  employment  for  men  of  the  Royal 
Navy  and  Marines  on  their  leaving  the  Service,  only  men  of  the 
highest  integrity  being  enrolled  on  its  books ;  amongst  the 
numerous  trades  concerned  are  those  of  stoker,  engineer,  electrician, 
and  mechanic.  Application  for  men  should  be  made  to  the 
Secretary,  25,  Victoria  Street,  S.W.  1. 

Manslaughter  of  Woman  Tramcar  Conductor:  Sentence. 

— Alfred  E.  Ryman.  engineer.  Greenwich,  charged  with  the  man- 
slaughter of  Elizabeth  Mitchell,  tramcar  conductor,  by  pushing 
her  off  the  car,  was  at  Lambeth  last  week  sentenced  to  six  months' 
hard  labour,  the  case  being  deait  with  as  one  of  aggravated 
assault. — Daily  Mail. 

Medal    for   a    Female    Conductor. — A  medal  is  to  be 

presented  to  a  woman  tramcar  conductor,  of  Blackheath, 
Staffordshire,  who  by  promptly  applying  the  brake  on  a  runaway 
car  averted  a  serious  accident.  She  is  the  wife  of  a  wounded 
soldier. — Times. 

Puncture  Voltage  Indicator.— In  testing  cables,  Ac,  to 

breakdown,  the  occurrence  of  a  puncture  naturally  cat 
voltage  to  drop,  and  destroys  the  reading  of  the  maximum  voltage. 
To  avoid  this  drawback,  Dr.  Clayton  H.  Sharp,  director  of  the 
Electrical  Testing  Laboratories.  New  York,  has  patented  the  use  of 
a  Fleming  valve  in  series  with  an  electrostatic  voltmeter,  con- 
nected in  shunt  to  the  testing  voltage.  As  the  capacity  of  the 
electrostatic  voltmeter  may  of  itself  be  insufficient,  it  is  desirable 
to  connect  a  condenser  across  its  terminals.  The  instrument  being 
then  charged  unidirectionally,  will  indicate  the  maximum  voltage 
of  the  wave  continuously,  but  when  puncture  occurs  with  the 
accompanying  drop  of  pressure,  the  voltmeter  reading  will  remain 
near  the  highest  point  attained,  the  rate  at  which  it  falls  depending 
upon  the  rate  of  leakage  of  the  charge  and  thr  capacity  ot  th* 
condenser. — Siectriial   •' 
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America  at  War. — Believing  that  electricity  will  play  a 
very  important  part  in  the  preparations  for,  and  conduct  of,  the 
war.  President  H.  A.  Warner,  of  the  National  Electric  light 
Association,  has  officially  tendered  the  services  of  that  Association 
to  the  Government. 

Mr.  Paul  M.  Lincoln,  commercial  engineer  of  the  Westing  house 
Electric  and  Manufacturing  Co..  East  Pittsburgh.  Pa.,  has  been 
appointed  a  captain  of  the  Engineers  Corps  in  the  United  States 
Army.  This  announcement  comes  with  that  of  the  appointment  of 
a  number  of  prominent  engineers  in  the  country  to  positions  in  the 
Army,  all  made  by  President  Wilson  in  his  'appreciation  of  the 
importance  of  securing  the  ability  and  training  of  the  country  for 
use  in  national  defence  measures.  Mr.  Lincoln  has  for  24  years 
lieen  associated  with  the  Westinghouse  Co.  He  is  a  past  president 
of  the  American  Institute  of  Electrical  Engineers.—  American 
Elect,-,,;,!  Review. 

Decimal   Coinage    and    the    Metric    System.  —  The 

following  extract  is  significant  of  S.  African  opinion  :  Many  times 
in  these  columns  has  been  urged  the  need  for  the  introduction  of  a 
decimal  coinage  and  of  the  metric  system  of  weights  and  measures. 
Perhaps  that  is  the  reason  why  the  lately-formed  Manchester  and 
District  Decimal  Association— an  influential  body  of  manufacturers 
and  other  business  men— has  addressed  us  on  the  matter.  .  .  . 
We  reprint  elsewhere  the  case  as  made  out  by  the  Association  for  a 
decimal  coinage,  and  next  week  we  hope  to  print  the  longer  case 
for  the  adoption  of  a  metric  system  of  weights  and  measures. 
There  is  nothing  we  can  add  to  the  presentation  of  both  cases, 
unless  it  is  to  say  that  nowhere  is  it  more  clearly  recognised  than 
in  this  country  that  if  the  British  manufacturer  is  to  hold  his  own 
after  the  war  he  must  begin  now  to  prepare  by  reforming  his 
systems  of  currency  and  weights  and  measures.  That  is  the  reply 
of  South  Africa  to  the  progressiTe  people  who  are  at  the  back  of 
the  Manchester  and  District  Decimal  Association.  No  more  useful 
work  could  be  done  for  the  future  of  British  overseas  trade  than 
the  successful  fruition  of  the  task  they  have  set  themselves.— 
South  African  Mining  Journal. 

Lord  Balfour's  Committee  on  After -War  Trade  has  been 
strengthened  by  the  addition  of  Sir  William  Pearce,  Sir  Charles 
Henry,  Sir  Archibald  Williamson,  and  Sir  William  Priestley.  The 
Committee  is  now  investigating  the  question  of  the  possible  sub- 
stitution of  the  metric  and  decimal  svstems  for  our  existing 
coinage,  weights,  and  measures.  It  has  already  heard  a  great  deal 
of  evidence  on  the  working  of  the  metric  and  decimal  systems  in 
various  countries,  but  hasnot  yet  come  to  a  decision.— The  Times. 

Appointments    Vacant.  —  Working    foreman,    for    the 

lurragh  Camp  power  station  ;  senior  charge  engineer,  for  the 
North  Metropolitan  Electric  Power  Supply  Co.  ;  assistant  electrical 
engineer  (£360),  for  the  Government  Electrical  Department, 
Federated  Malay  States  ;  switchboard  attendants,  teacher  to  train 
disabled  soldiers  Ui\  for  the  West  of  England  Joint  Executive 
Committee.  Bristol  ;  two  switchboard  attendants  (37fl.  6d  1  for  the 
borough  of  Burnley  electric  lighting  department  ;  overhead  line- 
man, for  the  Burnley  borough  tramway  department ;  power-house 
staff,  for  the  Military  Camps  in  the  Western  Command  ;  overhead 
lineman  (45s.),  for  the  Walthamstow  U.D.C.  Tramway  Dept  : 
charge  engineer  (£130),  for  the  Llandilo  U.D.C.  See  our  adver- 
tisement pages  to-day. 

Inquiries. — A  correspondent  urgently  requires  flash- 
lamp  bulbs  2i  or  :»  volts,  with  flattened  tops'  V-shaped  filaments, 
halt  opal  glass,  and  miniature  Edison  screw  caps  ;  makers  of  the 
Hopkins  speed  indicator  are  asked  for  ;  also  makers  of  "  Mirror  " 
electric  lamps,  and  round  tins  of  3  to  12  lb.  capacity. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  tlieir  movements. 


Centra!  Station  and  Tramway  Officials.— Mr.  G.  \Y  Hum 
phreys,  chief  engineer  of  the  L.C.C.,  has  accepted  a  com- 
mission in  the  Engineer  and  Railway  Staff  Corps,  R.E    (T  F  ) 

The  Highways  Committee  of  the  L.C.C.  has  granted  extra 
amy  pay  t.»  the  following  officers  for  special  services  rendered 
during  1914,  1915  and  I916:-Mr.  T.  L.  Horn  (resident  elec- 
trical superintendent)  and  Mr.  .1.  Terry  (district  traffic  super- 
intendent), £"2.5  each;  Mr.  H.  S.  May  (assistant  rolling  stock 
supenntendent)  £50;  Mr.  P.  H.  Wigner  (second-class  assist- 
ant), k-M;  Mr.  H.  R.  Docker  (second-class  assistant),  £'35. 

GeneraL-Mr.  W.  Haydon  has  resigned  his  membership  of 
the  L.C.C.  Highways  Committee.  The  Committee  recom- 
mends the  appointment  of  Mr.  W.  C.  Rersf.y  in  his  place 
*u  fe „  ■  nys  Committee  of  the  L.C.C.  has  re-appointed 
the  following  special  sub-committees  in  connection  with  the 
tramways  department :— Tramways  Organisation  :  Mr  G  M 
Gillett,  Mr.  II  II.  Gordon,  Mr.  V.  C.  Harrison.  Mr.  Jas! 
Little,  and   Mr.   \\     J.   Squires.    Tramways  Operation:   Mi. 


H-  Hi  G°rdon,  Mr.  F.  C.  Harrison,  Mr.  W.  J.  Squires,  and 
Mr.  II.  Ward,  together  with  the  ex  officio  members  in  each 
case. 

At    Werneth,    Oldham,  on   April   16th,    the  marriage  took 
place  nt  Lieutenant  Bertram  Hoyle,  R.N.V  R      \  MT  E  E 
and  Miss  Florence  E.  Dowd,  of  Oldham. 

Mr.  Thomas  Pratt,  head  of  the.  firm  of  Chr.  Pratt  &  Sons 
Ltd..  electrical  furnishers,  Bradford,  who  is  vice-president 
and  chairman  ot  executive  of  the  National  Chamber  of  Trade 
and  Mrs  Pratt,  have  had  the.  unique  good  fortune  to  have 
their  eight  sons— seven  soldiers  and  the  other  in  charge  of 
an  aircraft  department-and  their  daughter,  a  trained  nurse 
all  home  together. 

Mr.  R.  B.  Pilchbr,  Secretary  of  the  Institute  of  Chemistry 
has  been  presented  witli  a  silver  rose  bowl  ,)U  the  completion' 
ol    25  years    service. 
,uDl';  3iF-  Obowlex-,   who  has  lor  some  time  had  charge  of 

the    textile    department    of    Messrs.    Sie n>    Bros.    Dynamo 

ew ,  ',. haS  •  aPP°inted  to  represent  Ireland  on  the  Board 
ot  Trade  Committee  on  Electric  Supply.  He  is  a  native  of 
C/o.  oork. 

rw°u"  °f  Honour.-LKoNAHi.  Strugnell,  who  joined  up  in 
October,  1914,  when  he  had  just  completed  his  apprentice- 
ship with  Messrs  Laing  Wharton,  Ltd..  has  been  awarded 
the  Military  Medal  for  bravery  at  the  Front,  and  has  been 
recommended   for  a  Commission. 

Second-Lieutenant  Fred  W.  Corner,  a  former  station  engi- 
neer at  the  works  of  the  Oxford  Electric  Co.,  Ltd.  has  fallen 
m  action  in  France  whilst  with  the  Australian  Light  Infantry 

Private  Hugh  Devlin,  who  was  formerly  engaged  at 
Siemens  Bros.  Works,  at  Stafford,  has  died  of  wounds  re- 
ceived in  action. 

Private  W.  Fishwick.  North  Staffs.  Regiment,  who  was 
before  the  war  with  Messrs.  Bullers,  Ltd..  electrical  china 
manufacturers,  of  Hanley.  has  gained  the  Military  Medal  for 
gallantry. 

a  *? ',"L,  eut  \'  A'  HuNT'  South  African  Infantrv.  killed  on 
April  9th  aged  25,  was  a  member  of  the  South  African  Civil 
[service,  Department  of  Posts  and  Telegraphs 

.Major  Howard  0.  Symmes,  South  African  Infantrv.  who  was 
killed  on  April  9th,  aged  43,  was,  according  to  the  Times 
inspector  ol  Machinery  and  Electricity  for  the  Orange  River 
Colony  Government,  Mines  Department,  and  .IP  BA 
Me(, ill  University,  Fellow  of  the.  South  African  Institute 'of 
Engineers^  and  Assoc.  Inst,  of  Mech.  and  Elect.  Engineers 
(ling.).  He  fought  through  the  German  South-West  African 
campaign  on  the  conclusion  of  which  he  came  to  England 
with  the  South  African  Infantry 

Sergeant-Major  AW.  Tinsley,  an  employe  at  Manchester 
1 1  oi ■juration  electricity  department,  has  been  awarded  the 
Medaille  Mihlaire. 

Private  H.  Hampson,  killed  in  action,  was  employed  at  the 
Liverpool  Corporation  electric  power  station,  Lister  Drive 

Rifleman  \\ .  Wilkinson.  Rifle  Brigade,  killed  in  action. 
Par/™      '  Westinghouse.  Works.    Trafford 

Private  John  W  Sugden,  killed  in  action,  was  employed 
at  Messrs.  Ferranti  s  Works,  Hollinwood  ' 

Private  W.  Whitehead,  Lancashire  Fusiliers,  reported  killed 
in  action,  was  employed  at  the  Lancashire  Electric  Power 
Co.  s  station  at  Radcliffe,   Lanes. 

Bombardier  J.  Woodford,  R.G.A.,  who  was  injured  whilst 
engaged  in  moving  guns,  and  is  in  hospital  at  the  base  in 
prance,  was  employed  at  the  L.  &  Y.  electric  trains  depot 
Southport.  '     ' 

Gunner  Ewart  Doodson  (19),  who  has  been  killed  whilst 
making  an  adjustment  connected  with  a  "Tank"  was  an 
^!,r,Ploy?„at  the  Yorkshire  Electric  Power  Co.'s  station  at 
Thornhill. 

Corporal  W.  E.  Bass.  R.F.A.,  who  was  soverelv  wounded 
on  Good  Friday,  and  died  the  following  daw  was  with  Mr 
E  Arthur  Pinto,  A.M.I.E.E..  of  Hythe  and  Ramsgate,  ami 
enlisted  early  m  the  war.  He  was  twice  promoted  for  gal- 
lantry in  the  field,  and  won  both  the  Military  Medal  and 
Bar,  and  had  been  previously  wounded. 

Miss  Ivs  THor.NCRoiT,  who  was  killed  in  last  week's  bom- 
bardment of  Ramsgate,  was  employed  at  Mr.  Pinto's  Mar- 
gate branch. 

Obituary.— Mr.  Rankin  Kennedy.— The  death  of  Mr.  Ran- 
kin Kennedy,  which  we  briefly  announced  in  our  last  issue, 
occurred  somewhat  unexpectedly  in  his  sleep  from  heart 
failure,  after  he  had  been  in  failing  health  for  some  time, 
though  not  confined  to  bed.  He  was  63  Years  of  age.  Hi- 
seiwed  his  apprenticeship  in,  the  engineering  works  of  Messrs 
Andrew  Barclay  &  Sons,  Ltd..  Kilmarnock.  He  gained  a, 
Queen's  Scholarship,  and  studied  science  and  physics  at  South 
Kensington  Science  School.  London.  In  1880  he  designed 
and  constructed  the  first  practical  dvnamo-electric  machine, 
in  Scotland,  which  was  installed  in  Clarke's  Thread  Mills, 
Paisley.  In  the  following  year  he  became  chief  engineer  to 
the  Railway  &  Electric  Appliances  Co.,  and  in  that  capacity 
invented  certain  dynamos  and  motors.  He  also  published 
the  discovery  of  self-regulating  electrical  transformers,  but, 
on  the  advice  of  Lord  Kelvin,  he  did  not  patent  it,  Lord 
Kelvin  holding  that  it  was  not  subject  matter  for  a  patent. 
Tt  is  believed  that  had  he  done  so  it  would  have  become  a 
valuable  master  patent.     In  these  early  days.  Mr.   Kennedy 
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carried  out  many  pioneer  electric  light  and  power  installa- 
tions in  sawmills,  ships,  mines,  factories,  and  engineering 
works.  In  1888,  to  the  order  of  Lord  Kelvin,  he  designed 
the  dynaino  for  the  electrical  laboratory  at  Glasgow  Univer- 
sity. He  installed  the  first  electric  light  in  the  old  Glasgow 
Corporation  Picture  Galleries.  The  wiring  was  run  on  the 
three-wire  system,  and  Mr.  Kennedy  claimed  that  this  was 
the  first  use  of  that  system,  and  that  it  anticipated  Hopkin- 
son's  and  Zipernowsky's  patents.  He  paid  two  visits  1 1  ►  the 
States — once  expressly  for  the  purpose  of  inspecting  the  West- 
inghouse  works,  and  on  the.  other  .occasion  he  went  as  Elec- 
trical Review  special  commissioner  to  the  Chicago  Exhibi- 
tion. He  contributed  many  articles  to  the  technical  Press. 
especially  the  Electrical  Review,  and  raised  many  interest- 
ing discussions.  He  also  wrote  many  books,  including  "  Elec- 
trical Installations  "  (five  volumes),  "  Modern  Engines  and 
Power  Generators"  (six  volumes),  and  others  on  electrical 
distribution,  marine  propellers,  aeroplane  construction,  &c. 
In  conjunction  with  his  consulting  work,  and  assisted  by  one 
of  his  sons,  he  devoted  himself  assiduously  to  experimental 
and  research  work  extending  over  a  wide  held,  including  elec- 
tric meters,  petrol  motors,  exhaust  ejector-condenser  silencers, 
ignition  magnetos,  and  air-cooled  petrol  motors.  For  the  past 
ten  years  he  had  not  undertaken  consulting  work,  but  devoted 
all  his  time  to  experimental  work  on  marine  hydraulic  jet 
propellers  and  flying  machines.  He  believed  that  ultimately 
the  present  design  of  aeroplane  would  be  abandoned  for  the 
"helicopter"  type.  He  carried  out  many  experiments  on 
this  type  of  machine.  He  had  been  engaged  recently  per- 
fecting an  automatic  electric  indicating  log  for  ships,  also  a 
compass  for  aeroplanes,  and  a  compass  for  submarines.  On 
the  last  of  these  he  was  engaged  at  the  time  of  his  death. 
Mr.  Kennedy  leaves  two  sons,  to  whom  we  desire  to  express 
our  deepest  sympathy  in  their  loss. 

Mr.  V.  M.  Dunsford. — The  Daily  Mail  records  the  death,  on 
May  1st.  of  Mr.  V.  M.  Dunsford,  Deputy  Controller  of  the 
Central  Telegraph  Office,  London.  Mr.  Dunsford  began  life 
as  a  telegraphist  in  1881. 

Wills. — Mr.  Ernest  Ruffer,  chairman  of  the  Spanish  Tele- 
phone. Co.,  Ltd.,  left  £256,853  net. 

The  late  Mr.  James  Forrest  left  £13,574  net  personalty. 
According  to  the  Times  he  left  to  the  Institution  of  Civil 
Engineers  a  number  of  testimonials  presented  to  him  by 
past  presidents  and  others,  and  he  asked  the  Council  of  the 
Institution  to  have  the  articles  exhibited  every  year  on  the 
occasion  of  the  James  Forrest  Lecture.  He  also  left  £500  to 
the  Institution,  to  be  added  to  the  "James  Forrest  Lecture 
Trust  Fund." 


CITY     NOTES. 


NEW     COMPANIES     REGISTERED. 


Modern    Electric     Welding     Co.,    Ltd.     (9,840).— Private 

company.  Registered  in  Edinburgh,  April  19th.  Capital,  fJ.OOO  in  i'l  shares. 
To  carry  on  the  business  of  welders  of  iron,  steel,  and  other  metals,  &c. 
The  subscribers  (each  with  one  share)  are:  Wm.  Slack,  11H.  Albert  Road, 
l.angsidc,  Glasgow,  engineer;  John  Maxwell,  113,  St.  Vincent  Street,  Glas- 
gow, solicitor.  The  first  directors  are:  W.  Slack,  W.  Stewart.  II  Slack, 
and   J.    Maxwell.      Solicitor:   J.    Maxwell,    113,   St.    Vincent    Street,   Glasgow. 

Russian    Industries,    Ltd.     (147,167). — Private   companv. 

Registered  April  17lh.  Capital.  £30,000  in  28,500  ord.  shares  of  £1  each  and 
30,000    management    shares    of    Is.    each.     To    carry    on   the    business    of   engi- 

plorers,  miners,  financiers.  &c,  in' relation  to  Russia  and  the  British  Empire. 
The  subscribers  (each  with  one  share)  are:  H.  W.  Thornton,  general  manager, 
Great  Eastern  Railway;  A.  D.  Rutherford.  40.  Oueen  Victoria  Street,  E.C., 
retired  bank  manager;  L.  Oury,  3.  Thames  House,  Queen  Street  Place.  E.C.. 
director  and  manager,  Mozambique  Co.  The  'first  directors  are  not  named. 
Solicitors:   VV.    R.   Russell,  3,  Lombard   Street,    E.C. 

R.  Armstrong  &   Co.    Ltd.   (147, 182) . — Private  companv. 

Registered  April  18th.  Capital,  £5,000  in  £1  shares.  To  carry  on  the  busi- 
ness ul  merchants,  importers,  exporters,  contractors,  brokers,  and  suppliers 
of  materials  in  connection  with  the  manufacture  "I  cable  and  wire,  electrical, 
Bfegraph,  telephone,  engineering,  rubber,  and  rubber  goods.  &c.  The  sub- 
bribcrs  leach  with  one  share)  are:  11.  C  Ruse.  123-5,  Cannon  Street, 
E.C. 4,  merchant;  H.  D.  Douglas,  St.  Morit/,  Ogmont  Road.  Sutton,  Sun... 
electrician.  The  first  directors  are:  II.  C.  Ruse  (chairman)  and  II.  i). 
Douglas.      Registered    office  :    3,    Cloak    I.ane,   E.C. 

Railway   Phonopores,   Ltd.    (147,251). — Private  companv. 

Registered  April  S4th.  Capital  £5,000  in  t'l  shares.  To  carr)  on  the  busi- 
Efcss  -of  electrical  and  mechanical  engineers  and  merchants,  manufacturers  ol 
ghonoporc  and  other  induction  coils,  &c.  The  subscribers  (each  with  one 
sharei  are:    C.    Isaac.   Brocklej    House,    Slough,    Bucks.,    engineer;    Ircm     M 

Randall.  82.   Huslej    Road,  Leyton,    E.,    typist.     The  first   dii .-  ari    I      W 

Smith   and   C     Isaac      Solicitors:    Frank   Simmonds   S    Carters     B :    Sin 

House,    I    i 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Underground    Electric    Railways   Co.  of  London,   Ltd. — 

Trusl    deed    dated    April    3rd.     11117.    to    secure    £700,000     5    per    eenl,    line,    ,.,,, 

secured     notes,    charged    on    £681,000    London    Electric    Railway     i    pi 

debenture    stock,    £412,000     4    per   cent,    perpetual    debenture    stock    of    the    City 
and  South  London  Railway   Co.,  and   £130,000  London    Electric  Railwa)     4  pel 

cent.   pref.   stock.     Trusua-s    (or    note    holders:    Union   ol    I Ion    &  Smiths 

Rink. 

W.  A.  &  R.  JL  Jacobs,  Ltd.— Issue  on  April  4th.   1917,  of 

£ruii  debentures,  part  ol   a  series  ol   which   | irs  have  alread)   been  filed 


The  report  for  1SIC  states  that  large  con- 

Rrush  tracts  arc  in   hand,   the   current   order   list 

Electrical         being  well  above  the  average.     The  proiii 

Engineering       and  loss  account  shows,  that  alter  provid 

Co.,  Ltd.         ing   for  general    charges,    maintenance   ol 

plant    and  buildings,  and  interest   on   the 

company's  debenture  stocks  and  loans,  there  remain 

mire  .J    621,635,  anil,  with  the  amount  of  £9,321  carried  for 

ward    from  the  previous   year,    a    total    available  balanct     ol 

630,956.    The  directors  recommend  that  £8,000  be  applied  for 

depreciation   of  property,   patents,  and   goodwill,  that    £2,044 

be  applied  in  payment  of  the  further   I  per  cent,  interest  to 

which    the   holders  of    the  company's  6  per   cent,    prior   hen 

participating   second  debenture   stock  are  entitled  out  of  the 

first  net  profits  available  for  dividend  in  any  year,  that  £7,055 

be  placed  to  general  reserve,  and  that  the  balance  ol  £13,857 

be  carried  forward.    The  reserve  account  had  been  increased 

during  the   year   by  £2,979,    the  profit   on   purchases  ol    the 

company's  debenture   stocks  for   sinking   fund   purposes,  and 

by  £608,  the  profit  on  the  sale  of  land  at  Cricklewood.    The 

further  sum  of  £7,055,  which  the  directors  now  recommend 

be   appropriated  to  this  account,  will   raise   the  reserve  fund 

to  £20,000.— Financial  Tim,*. 

British  Westing=        Mr-  j-  Annan  Bryce,  M.P.,  presided,  on 

house  Electric       April  26th,   at   Hamilton  House,   over  the 

anlj  annual   meeting.     He   first  dealt   with   the 

Manufacturing      items  in   the  balance  sheet,  and  said   that 

Co  Ltd  on  tne  °®w*  K''^e  tlle  nrst  'tem  °f  capital 
remained  unchanged.  The  item  "  sundry 
creditors  and  credit  balances"  stood  at  £621,113,  showing  an 
increase  of  £212,046  over  1915,  owing  partly  to  increase  in 
the  volume  of  business  and  partly  to  the  rise  in  the  prices  of 
materials.  The  item  "reserve  for  employers'  liability"  had 
been  increased  this  year  by  £10,000,  an  'amount  double  that 
appropriated  last  year.  It  was  considered  advisable  to  make 
the  larger  appropriation  in  view,  not  only  of  the  larger  num- 
ber of  persons  employed,  but  of  the  present  character  of  the 
labour.  The  number  of  workpeople  employed  in  the  factory 
was  at  the  outbreak  of  war  5,223,  of  whom  4,72(1  were  mi  n, 
and  only  513,  or  about  If)  per  cent.,  women.  At  the  end  ol 
1915  the  number  was  6,679,  at  the  end  of  1916,  7,284.  and  at 
present  the  number  was  8,037,  pf  whom  5,505  were  men. 
and  2.532,  or  about  31 J  per  cent.,  were  women.  There  ban 
thus,  since  war  began,  been  an  increase  of  785  men  and  2,019 
women,  making  a  total  increase  of  2,804.  The  old  skilled 
labour  had  almost  entirely  disappeared,  and  the  present  per- 
sonnel, the  result  of  continual  dilution  by  less  skilled,  or 
entirely  unskilled,  elements,  was  necessarily  less  experienced. 
As  a  consequence,  accidents  had  unfortunately  increased, 
though  every  possible  safeguard  that  could  be  devised  was 
provided  against  them,  and  the  number  of  accidents  was 
nearly  a  third  greater  in  L916  than  in  the  preceding  year. 
His  remarks  on  the  character  of  the  labour  were  made  in 
relation  to  the  advisability  of  increasing  the  reserve  for  em- 
ployers' liability,  and  in  no  way  involved  any  complaint  of 
the  new  labour  itself  in  the  abstract.  Though  it  was  at  the 
outset  entirely  unskilled  and  inexperienced,  it  was  anxious 
to  learn,  and  did  its  best.  It  was  gradually  becoming  ex- 
perienced and   acquiring  skill.      The   women    had   I n    mosl 

willing  even  to  tackle  work  requiring  physical  strength 
apparently  in  excess  of  their  powers,  and  they  were  beconi 
ing  proficient  in  many  kinds  of  difficult  work.  In  addition 
to  the  factory  hands,  there  was  an  office  stall  of  about  2,000, 
of  whom  600  were  women.  The  total  number  of  employes 
was,  therefore,  about  10,000,  of  whom  about  one-third  were 
women.     Special   depreciation   had  been   increased  bj    £9,000 

to  cover    additional    wear  and    tear   due   to    the   present    eoliili 

tions  of  operating  the  machinery,   such  as  the  character  of 

the  labour,  necessity  for  night  shifts,  &C,  The  item  "  Eftock 
and  material  on  hand  "  showed  an  increase  of  £158,537,  due 
partly  to  the  growth  of  the  business,  partly  to  tin  hi  b 
cost  of  material,  and  partly  to  the  fact  that,  from  the  tlilii 
culty  of  obtaining  some  particular  material  at  the  proper 
time,  work  on  orders  had  to  be  suspended  ami  their  comple- 
tion postponed,  often  for  a  long  period.  The  item  "  emu 
pleted  work  on  contracts"  showed  the  considerable  increase 
ni   £60,000,  owing  largely  to  deliver}    beinji  delayed  by  lack 

ol   transport    bj    rail   or  ship.     This  difficult}    was  bec< p 

accentuated  everj   day.    Bj  the  end  ol   March  in  the  current 

year,    there   bad   been    since    .human     1st   a    further    SCI  lunula 

lion  of  completed  goods  awaiting  dispatch  ol  si thi 

600  tons,  representing  roughlj    £100,000  in   value      ["his  diffi 

culty    was   likely    to  ini  n  B   e,    and    u  8  I  i  D  I  B  i  I  i  I  If 

up  of  funds.     The   It.  n.  h  companj    bad   di  i  but  thi 

Italian    company    had    made    some    Ins-,    due    to    thi 

wanes   and   materials   since    the    contracts    were   taken.      These 

factors  affected  both  co untiles,  l>ut  while  the  French 
ment  recognised  and  made  allowance  for  them,  the  Italian 
Government  did  not.  In  France  recent  legislation  bad  im- 
posed taxation  on  excess  profits,  but  all  the  principles  upon 
which  it  would  be  applied  hail  not  yet  been  settled  in  prac- 
tice, and  the  extent  to  which   the  c..nip:iii\    would   be  affected 

was  therefore  still  uncertain.     The  Norwegian  comps 

made  a    small  profit.     There  was   reason    to  believe    that    after 
the  war  there  would   be  a   good   field   for  these  companies,  and 
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preparations  were  being  made  by  reorganisation  and  recon- 
struction of  buildings,  in  bo  fax  as  was  possible  under  war 
conditions,  .for  taking  advantage-of  an  increased  demand 
Which,  at  any  rat*'  in  Prance,  where  destruction  had  been 
so  great-,  was  likely  to  be  large*.  The  gross  profit  tor  the 
year  was  £311,198,  an  increase  of  .1'17,'iln.  The  net  profit 
was  .iT.i'.t,.'il(j.  an  increase  of  £23,595.  The  rala.tive  increase 
in  the  net  profit  as  compared  with  that  in  the  gross  profit, 
viz.,  £5,385,  was  mainly  due  to  the  smaller  amount  written 
oil  for  ordinal)  depreciation'.  The  tonnage  output  in  1916 
was  221  per  cent,  greater,  and  the  value,  owing  to  higher 
costs,  in  per  cent,  greater  than  in  1915,  but  the  aggregate 
gross  profit  wa«  in  1916  only  5.8  per  cent.,  and  the  aggregate 
net  profit  only  13  per  cent,  greater  than  in  1915.  There  had 
thus  been  a  great  fall  in  the  rate,  of  profit.  Then'  had  been 
great  advances  in  wages  and  materials  which  could  not  be 
foreseen  when  the  orders  were  estimated  for,  and  their  effect 
had  been  accentuated  by  the  unavoidable  delays  m  the  com 
pletion  of  orders,  prolonging,  as  these  delays  did,  the  period 
during  which  the  adverse  causes  were  in  operation.  A  fur- 
ther cause  of  the  diminution  of  rate  of  profit  had  been  the 
continual  dilution  of  labour.  It  would,  however,  have  been 
possible  to  increase  the  dividend  if  it  had  not  been  necessary 
to  carry  over  a  much  larger  sum  than  in  1915.  With  the, 
still  uncertain  effects  of  the  Munitions  Act  and  Excess  Profits 
taxation  it  was  absolutely  necessary  to  provide  a  large  sum, 
and  the  amount  of  the  carry  over,  £89,735,  was  none  too 
great,  though  he  hoped  it  would  prove  adequate.  During 
the  year  under  review  their  orders  had  been  more  than  main- 
tained, as,  excluding  the  large  railway  contract  mentioned 
last  war  as  taken  in  1915,  the  normal  business  of  1916  showed 
a  considerable  increase  both  in  volume  and  value,  while  in 
the  current  year  there  was  also  a  considerable  increase  in 
orders  as  compared  with  the  corresponding  period  of  1916. 
There  had  been  a  satisfactory  addition  to  their  trade  with 
the  Continent,  particularly  in  France  and  Russia,  while  the 
business  with  Australasia,  and  South  America  had  consider- 
ably improved.  On  the  whole,  their  exports,  in  view  of  the 
difficulties  of  transport,  must  be  considered  satisfactory,  lie 
had  referred  to  the,  constantly  increasing  lock-up  of  funds, 
and  though  at  the  end  of  the  year  the  financial  position  was 
quite  easy,  it  might  be,  that  before  long,  under  present  condi- 
tions of  high  wayes,  dear  materials,  delays  in  completion  of 
orders  with  consequent  longer  and  larger  locks  up  of  capital, 
and  a  growing  business  necessitating  fresh  manufacturing 
facilities,  they  might  have  to  contemplate  an  addition  to  their 
capital.  So  far  they  had  been  able  to  meet  the  position  out 
of  revenue,  but  it  would  probably  not  be  possible  to  defer 
much  longer  a,  request  for  permission  to  raise  fresh  capital, 
lie  was  not  alone  in  thinking  that  the  policy  of  the  Treasury 
in  increasing  the  direct  taxation  of  industry  had  gone  Ear 
enough,  and  in  one  respect  a  great  deal  too  far.  He  described 
fully  last  year  the  highly  inequitable  effect  upon  them  of  the 
F.xcess    Profits  Tax,   and   since    then   the   injustice    had    been 

eid e'ed  by  the  policy  of  the  Treasury  in  the  last   Finance 

Ait,  in  virtue  of  which  it  not  only  exacted  an  additional  1(1 
per,  cent. — that  was  60  per  cent,  in  all — of  the  profits,  but 
reserved  to  itself  the  right  to  claim  either  this  60  per  cent. 
or  the  80  per  cent.,  calculated  on  a  different  system,  exact- 
abje  from  controlled  establishments  under  the  Munitions  of 
War  Act,  whichever  might  give  a  better  result  to  itself. 
It  was  not,  however,  so  much  the  injustice  on  which  he  had 
to  insist.  What  he  was  quarrelling  with  at  the  moment  was 
the  policy  of  killing  the  goose  which  laid  the  golden  egg, 
the  policy  which  prevented  an  industrial  concern  from  pro- 
viding for  expansion  out  of  savings.  How  was  industry 
going  to  provide  after  demobilisation  for  the  employment  of 
the  vast  additional  mass  of  labour  which  would  be  thrown 
on  the  market  by  the  return  of  the  troops,  and  the  cessation 
of  munition  requirements''  Remember,  that  to  meet  the 
colossal  taxation  to  be  borne  by  the  present  and  rising  genera- 
tions, there  must  be  an  immense  increase  in  production. 
Where  was  the  money  to  finance  it  to  come  from'1  There 
was  much  talk  of  trade  banks  and  of  industrial  banks.  They 
were  excellent  things,  but  even  if  they  were  to  be  provided 
in  unimaginable  numbers,  who  was  to  provide  their  funds',' 
Not  the  income-tax  payer,  whom  the  late  Secretary  of  the 
Treasury  menaced  with  10s.,  or  the  supertax  payer,  who 
already  paid  lbs.,  and  was  threatened  with  an  increase'.  Not 
the  excess  profit  taxpayer,  who  already,  in  many  trades, 
was  being  sucked  dry  so  far  as  the  chance  of  providing  for 
expansion  was  concerned,  and  who  also  was  being  threatened 
with  a  rise  to  811  per  cent.  lie  could  not  believe  that  the 
present  chancellor  of  the  Exchequer,  who  was  himself  a, 
business  man.  would   fail  to  recognise   the   disastrous  effects 

of  the  excessive  taxation  of  industry.  So  far,  other  belle 
gerent  countries  had  shown  more  consideration  lor  industry 
than  this  country.  Some  of  them  had  followed  their  ex- 
ample in  imposing  taxes  on  excess  profits,   but  none  oi  them 

were  anything  like  so  severe  as  (ireat  Britain.     In  cases 

they  were  graduated  up  to  a  maximum  of  50  per  cent.,  while 
in  others,    as,   for    instance,  in    Fiance,    there    was  the    wise 

provision— and  this  was  the  point  he  wished   to  empl 

that  profits  devoted  to  expansion  were  allowed  to  escape 
altogether.  Germany,  their  principal  trade,  as  well  as  war, 
enemy,  had  not,  so  far  as  he  knew,  imposed  any  excess 
profits  tiix.  and  had  not  even  increased  the  income-tax.  As 
a  result,  the  great  Herman  concerns  in  the  electrical  trade 
had   accumulated    vast    sums  in    cash — it  was  true   it   might 


]uo\e  io  be  only  paper  cash— for  the  inevitable  fight,  after 
the  war.  He  had  lately  seen  the  balance  sheets  of  three  of 
these  companies  for  the  year  L915,  tin'  Allgemeine,  the 
Sieinens-Schuckert.  and  the  Bergiiia-tin  The  Inst  had  by 
that  tune  accumulated  a  cash  reserve  of  7J  millions,  the 
second  2}  millions,  and  tie-  third  1}  millions — sterling,  not 
marks — funds  winch  were  expressly  mentioned  as  available 
for  operations  after  the  war  ended.  It  seemed  to  be  assumed 
by  some  well-meaning  people  that  when  peace  was  declared 
there  would  be  all  end  of  economic  war  also,  and  they  depre- 
cated any  measures  tending  to  perpetuate  it.  They  wished 
them  to  rece;ve  back  ( iermany  into  the  comity  of  nations — to 
kiss  and  be  friends,  as  after  a  lovers'  quarrel.  It  was  for- 
gotten that  this  war  was  as  much  a  war  for  commercial  and 
industrial  as  for  military  domination,  and  that  there  were 
no  more  enthusiastic  advocates  of  it  than  the  heads  of  the 
great  German  industries  and  financial  establishments.  It  was 
forgotten  that  the  military  war  was  only  the  complement  of 
the  economic  war,  which,  started  half  a  century  ago  with 
the  two  hundred  million  indemnity  robbed  from  France, 
had  been  waged  ever  since  with  the  purpose,  as  they  now 
knew,  of  dominating  the  trade  of  the  world.  He  had  before 
him  lately  a  striking  instance.  A  .  great  German  firm  had 
maintained  a  factory  in  England  entailing  for  the  last  ten 
years  an  annual  loss  of  some  £100,000,  with  the  express 
object  of  keeping  prices  in  this  country  low  and  so  preventing 
that  particular  industry  from  being  able  to  compete  abroad. 
The  economic  war  Germany  would  renew  more  savagely  and 
more  unscrupulously  than  ever,  if  she  could,  and  it  must  be 
their  aim,  if  they  were  not  to  go  under,  to  use  every  means  to 
defeat  her.  As  it  was,  they  were  urged  by  the  Government  to 
capture  her  trade,  but  bereft  by  it  of  the  wherewithal.  The 
first  essential  was  money.  Where  was  it  to  come  from? 
Government  had  been  taking  the  savings  of  industry,  and 
the  manufacturers  of  this  country  would  have  no  means  to 
undertake  the  immense  business  which  the  world  would  offer 
after  the  war,  while  the  vast  mass  of  labour  set  free  in  this 
country  would  be  short  of  employment.  There  must  be  a 
catastrophe  unless  Government,  which  had  taken  the  manu- 
facturers' money,  stepped  in  behind  him  with  its  credit. 
Take  their  own  case — they  had  daily  evidence  of  immense 
business  open  to  them  in  every  country  when'  they  traded, 
in  France,  Italy,  Russia,  Spain,  and  the  Dominions,  business 
demanding  great  extension  of  their  works  and  the  employ- 
ment of  masses  of  labour,  but  which  they  would  be  unable 
to  undertake  without  large  additions  of  capital.  Meanwhile 
others  were  stepping  into  the  breach.  America,  with  her 
vast  resources,  had  started  a  powerful  organisation  which  -was 
already  securing  business  in  every  quarter.  Happily  they  knew 
that  she  had  no  ulterior  objects,  and  if  they  could  not  live 
alongside  friendly  competition  which  was  the  life  of  business, 
they  did  not  deserve  to  survive.  But  they  could  not  fight  even 
friendly  rivalry  without  money,  and  this  brought  him  back 
to  the  point  with  which  he  started,  that  not  only  for  their 
immediate  necessities,  but  for  post-war  opportunities,  if  they 
win-  to  avail  themselves  of  them,  they  must  obtain  fresh 
capital,  if  they  could  get  it.  The  Chairman  next  referred  to 
the  excellent  progress  being  made  with  the  company's  educa- 
tional scheme  under  the  able  guidance  of  Mr.  Fleming,  and 
also  dealt  with  the  number  of  men  who  had  joined  the 
Forces;  fjp  to  the  end  of  February  '2,169  had  joined,  of  whom 
His  had  been  killed.  In  conclusion,  he  said  that  while  they 
were  laced  now  and  in  the  future  by  many  and  serious 
problems,  they  looked  hopefully  to  the  future,  confident  of 
the  loyal  support  which  they  had  had  in  the  past  from  their 
stall'  and  workpeople.  Such  labour  difficulties  as  they  had 
had  it  had  been  found  possible  to  settle  by  tactful  handling, 
and  he  was  happy  to  say  that  in  this  respect  their  works 
manager,  Mr.  Mensforth,  had  ably  continued  the  policy  of 
.Mr.  Liang,  now  their  managing  director,  who  formerly  occu- 
pied Mr.  Mensforth's  post.  The  future  of  British  industry 
depended  upon  the  loyal  co-operation  of  employer  and  em- 
ployed. The  interests  of  the  shareholder  and  of  the  workman 
were  tin1  same.  The  one  could  not  be  happy  without  the 
other.  The  directors  would  strive  to  maintain  this  identity 
of  interest,  and  as  they  had  surmounted  many  difficulties  in 
the  past,   they  looked  hopefully   to  the  future. 

.Mr.  SKEEL  pointed  out  that  the  board  was  doing  the  same 
thing  as  the  Government.  The  company  was  making  money, 
but  it  was  putting  it  carefully  out  of  the  shareholders'  reach, 
lie  hoped  next  year  the  board  would  do  better  for  the  pre- 
ference shareholders. 

Mr.  Bihks  thought  the  shareholders  were  eminently  satis- 
fied with  the  figures.  At  the  same  time  the  question  of  the 
return  on  the  preference  shares  had  an  important  bearing  on 
the  raising  of  new  capital, 

The  Chairman  said  he  entirely  sympathised  with  the  re- 
marks made,  but  so  long  as  they  did  not  know  what  they 
had  to  pay  the  Government  they  must  have  a  large  carrw 
over.  They  could  probaWj  easily  pa-j  an  additional  '.'!  pel 
rent  on  tile  preferred  shares  il  onlj  they  knew  what  sum 
they  had  to  pay  the  Government. 

Willans  and  Ml     '    ('    Peaohe,  presiding  at'the  annud 

Robinson    Ltd         meeting  held  on  April  21th.  at  Rugby,  said 
'  '        that    it    was    proposed    to    pay     a    dividend 

of  10  per  cent,  on  the  small  ordinary  capital  and.  aftei  earn- 
ing £10,463  to  reserve,  to  pay  a  bonus  of  2s.  6d.  per  £100 
"B"  stock  and  Is.  per  share  on  the  ordinary  shares.  With 
£10,463  now  added  to  the  reserve  fund  that  fund  would  stand 
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at  £34,812,  subject  to  the  payment  due  to  the  Government 
under  the  Controlled  Firms  Act.  In  addition  to  this  there  was 
the  special  reserve  of  ,£7,467  against  the  "A"  and  "B"  prefer- 
ence dividend  accounts.  The  energies  of  the  company  were 
still  directed  to  special  operations,  and  considerable  extensions 
of  plant  and  to  the  number  of  employes  had  been  made.  The 
necessarily  increased  expenditure  had  been  partly  provided 
for  out  of  revenue  and  partly  by  a  further  advance  from  the 
company's  bankers.  The  value  of  orders  uii  the  bunks  was 
sufficient  to  ensure  full  pressure  of  work  for  the  rest  of  the 
year.  Included  in  the  orders  were  some  for  such  items  as 
turbines  and  Diesel  engines,  which,  being  items  that  formed 
the  chief  part  of  the  company's  pre-war  business,  provided 
a  valuable  connecting  link  for  the  resumption  of  normal 
business  after  the  war.  It  was  satisfactory  to  note  that  the 
profit  for  the  year,  after  allowing  for  excess  profits,  was 
sufficient  to  maintain  the.  same  rate  of  dividend  on  the  share 
capital  as  in  the  previous  year.  About  300  of  their  employes 
were  now  serving  with  the  Forces,  and  21  had  laid  down 
their  lives.  To  these  must  be  added  the  name  of  the  late 
Mr.  Leslie  Robertson,  a  director,  who  gave  his  life  for  the 
country  at  the  sinking  of  H. M.S.  Hampshire. 

Mk.  J.  H.  Tkitton.  presiding  at  the  an- 
IndoEuropean  nual  meeting,  on  April  24th.  said  that 
Telegraph  owing  to  general  postal  delays  and  stall 
Co.,  Ltd.  shortage  they  were  at  present  unable  to 
submit  the  report  and  accounts  for  the 
past  year.  Having  regard,  however,  to  tin-  figures  that  were 
available,  they  saw  no  reason  why  the  final  dividend  should 
not  be  paid  on  the  usual  date,  fin-  ace, units  would  be  circu- 
lated at  the  earliest  possible  date.  They  were  pleased  to  be 
able  to  pay  the  final  dividend  and  distribution  for  the  year 
without  encroaching  upon  reserves,  and  without  diminution 
of  the  total  amount,  and  they  believed  that  there  would  re- 
main sufficient  to  allow  of  the  provision  again  out  of  earnings 
of  an  adequate  sum  of  money  on  account  of  depreciation. 
Their  holding  in  British  Government  securities  was  large — 
58  per  cent,  of  the  company's  capital.  The  new  arrangement 
with  the  Eastern  Co.,  which  would  secure  to  the  Indo-Euro- 
pean Co.  a  sufficient  sum  after  payment  of  all  expenses  to 
provide  a  dividend  of  7  per  cent,  on  the  share  capital,  did 
not  come  into  force  until  August,  1916,  and  the  company 
benefited  very  considerably  by  revenue  derived  from  the  firs! 
seven  months  of  the  year.  At  the  last  meeting  he  stated,  that 
the  directors  had  decided  to  enter  into  a  combination  of  in- 
terests with  Creed  &  Co.,  Ltd.  for  the  development  of  the 
wireless  patents  owned  by  the  lndo  and  Galletti  Companies. 
That  arrangement  had  fallen  through.  It  became  apparent 
that  the  interests  of  Creed  A  Co.,  Ltd..  were  not  compatible 
with  this  compaiy's  interests,  and  the  agreements  that  had 
actually  been  entered  into  had,  by  mutual  consent,  been  can 
celled.  This  did  not  in  any  way  affect  the  Euture  develop- 
ment of  their  wireless  assets,  and  he  hoped  to  give  fuller 
information  on  the  extension  of  the  wireless  side  of  the  busi- 
ness next  year.  They  had  fulfilled  important  contracts  for 
wireless  material.  The  company's  telegraph  through  service 
remained  interrupted  owing  to  the  conrhct  raging  in  Europe, 
but  they  continued  to  handle  considerable  local  traffic,  which 
was  of  great  importance  just  now.  They  had  done  their 
utmost  to  assist  the  Russian  Government,  and  believed  that 
their  assistance  had  been  of  considerable  value  to  them.  With 
the  victorious  conclusion  of  the  war,  and  the  restoration  of 
their  through  communication,  they  would  be  able  to  offer  to 
the.  Government  and  to  the  public  as  efficient  a  service  as  in 
the  past.  Thirty-seven  of  the  company's  English  staff  were 
serving  with  our  Armies.  Pour  had  laid  down  their  lives.  A 
large  proportion  of  the  company's  Russian  stall'  were  with 
the   Russian   Armies. 

Ml;.  1!.  \Y.  BlaCKWEUj  presided  at  the 
Johnson  and  annual  meeting  on  April  25th.  After 
Phillips,  Ltd.  going  through  the  accounts,  he  said  that 
the  board  had  considered  it  advisable, 
having  in  view  the  conditions  prevailing  at  the  present  time, 
to  carry  £10,000  to  general  reserve,  and  to  place  a  further 
£10,000  to  special  reserve  account.  They  had  also  thought 
it  best  to  reduce  the  book  value  of  their  patents  by  £2,575, 
inasmuch  as  they  had  not  been  able,  to  fully  utilise  their 
patents  under  existing  circumstances,  and  could  not  clearly 
see  when  normal  condition!  of  trade  would  be  restored.  It 
was  the  opinion  of  the  board  that  it  would  be  unwise  to 
make  any  larger  distribution  than  thai  recommended  (5  per 
cent.,  free  of  lax).  In  their  reserves,  and  in  the  carry- 
forward, il  was  indispensable  that  they  held  a  considerable 
cash  reserve.  The  figures  certainly  demonstrated  that  the 
concern    was   in    a    thoroughly    sound    position.       The 

profit    ("V   the    year    under    discussion     was    £13,000    less    than 

that    of    the    preceding    year,    although    the    an nl     at    their 

disposition  was  onlj  some  £3,000  less,  'fhe  decrease  was 
not    a  matter   which    need    trouble    the    shareholdei  It    was 

anticipated  bj  the  board    and  justified  the  considerable  earn 
forward    provided    foi    at    the   last  meeting       lie    fact    was 
that  their  manufacturing  and   contracting  business   in    times 

of  peace   had    now    been   practically    wholh    shelved,    and    much 

of  their  moie  elaborate  manufacturing  plant  was  necessarily 
idle.  For  work  of  national  importance  thej  did  not  realise 
a n v  great  percentage  of  profit.  Looking  at  the  business  in 
general,  he  could  onlj  confirm  wli.it  he  -aid  at  (be  la  I 
meeting,      They   had    nut    been    advantaged    b\    the    war;    they 


had  merely  held  their  own.    They  had  had  great  difficulties 

n.  D 6,   and   had   mel    them   'Mil'    fan    sine.--       It  had  been 

no  small  matter  to  adapt  their  plant  to  meet  the  -pe,  ial  calls 
that   had    been    made    upon   tie  in       They   had    had   to  laj    down 

new  plant  and.  t.,  a,  greal  extent,  they  had  run  it   to 

death.     They  had   lost   main   pi    their  experienced   bands,  and 

•had  had  to  bring  in  substitutes  and  to  considerably  employ 
female  labour.    Their  costs  had  been  greatly   increased  there 

by,  lor.  as  thev  would  readily  appreciate,  the  wear  and  tear 
upon    machinery,  and  the  waste   in   manufacturing   processes 

when  teaching  new  hands,  had  been  most  substantial  items 
nl  expense.  Material  had  been  difficult  to  obtain,  and,  in 
Consequence,  they  had  had  to  buy  well  ahead  and  carry 
much  larger  stocks  than  could  possibly  be  required  in  normal 
times.  To  sum  up,  under  existing  conditions  they  had  no 
reason  to  complain.  To  the  best  of  their  ability  they  had 
accepted  their  share  of  the  national  responsibility,  and  he 
did  not  doubt  but  that  the  shareholders  would  be  quite  con- 
tent to  accept  a  not  excessive  return  from  the  year's  working 
of  their   property. 

In  reply  to  a  shareholder,  the  CHAIRMAN  said  he  was  not 
a  prophet,  and  therefore  could  not  say  exactly  how  they 
would  stand  when  the  war  was  over.  However,  he  had  not 
the  slightest  doubt  that  the  ]x>sition  of  the  company  would 
be  certainly  no  worse  than  it  was  at  the  present  moment. 
and  he  had  every  reason  to  suppose  that  it  would  resume 
the  rate  of  improvement  which  it  had  shown  during  the 
few  years  prior  to  the  war.  The  reserves  that  had  been 
made,  both  last  year  and  the  year  before,  had  been  made 
with  a  view  of  meeting  any  possible  contingencies  that  might 
arise  nut    nl'  the   war. 

Chiswick  Electricity  Supply  Corpn. — The  report  for  191G 
states  that  the  profits  earned,  after  writing  off  £933,  and 
paying  sinking  fund  premium  and  trustees'  fees,  yvere  £7,647. 
Interest  on  first  mortgage  debenture  stock  amounting  to 
£3,600  has  been  paid,  leaving  a  balance  of  £4,047.  The  direc- 
tors, recommend  a  dividend  on  the  shares  of  the  corporation 
of  5  pier  cent.,  less  tax,  and  that  the  balance,  of  £907  be 
carried  to  depreciation  reserve  fund  account.  The  increase 
in  the  cost  of  production  continues,  consequent  on  the 
advance  in  the.  price  of  coal,  of  fuel  oil,  of  other  materials, 
and  of  labour.  The  directors  have  endeavoured  to  meet  these 
adverse  conditions  by  making  an  advance  in  the  price  charged 
lor   current. 

North  of  Scotland  Electric   Light  &   Power   Co.,    Ltd.— 

Considering  the  conditions,  the  results  for  1916  are  satisfac- 
tory. At  Montrose  the  connections  decreased  from  1,163  KW, 
to  i.il'.ll  KW.,  owing  to  the  closing  of  the  Manure  Co.'s  works. 
At  Brechin  thev  increased  from  776  kw.  to  815  KW.  At  Inver- 
ness thev  increased  from  1,452  kw.  to  1,597  kw.  Total  con 
neetions  for  the  three  towns,  3,503  kw.  Gross  profit  £7,550 
as  against  £7,038  for  1915.  After  meeting  interest  on  deben- 
tures and  loans  amounting  to  £-2.781.  writing  £138  off  sus- 
]iense  aceount,  and  adding  £'2,046  brought  forward,  the  net 
profit  is  £6,677.  A  dividend  of  3  per  cent,  is  to  be  paid, 
placing  £-2,000  to  renewal  reserve,  account  ami  £1,000  to 
general  reserve  account,  carrying  forward  £-2.177. 

Woking  Electric  Supply  Co.,  Ltd. — At  the  annual  meet- 
ing recently.  Mr.  Ashby  said  that  owing  to  the  extra  cost  of 
fuel,  the  outlay  for  generation  increased  by  £4,168;  it  would 
have  been  heavier  but  for  the  action  of  Mr.  H.  W.  Bowden. 
a  director.  Rates  and  taxes — extraordinary  to  relate-— had 
decreased.  A  shareholder  asked  the  board  to  consider  the 
new  Labour  situation  that  would  arise  after  the  war.  It 
would  be.  a  serious  matter,  and  workmen  would  not  be  satis- 
fied with  what  they  were  having  to-day.  After  paying  5  per 
cent,  dividend  the  workmen  should  have  a  certain  percentage; 
there  should   be  a   sort  of  co-partnership  in  a  limited  way. 

Indian     Electric     Supply     &    Traction     Co.,     Ltd.—Tbe 

accounts  lor  1916  show  that  the  .surplus  on  working  at  Cawn- 
poie  was  £20. -2-2H.  against  £15,932  in  1915.  The-  net  revenue 
credit  is  £20,314.  London  expenditure  was  £2,410,  deben- 
ture   interest   £3,900.     [Deluding   £800  brought   forward,  the 

balance  is    £14,803.     There  has  been  placed  to  general   reserve 

93,000,  to  depreciation  and  renewals  reserve  £3,000,  written 
oil  debenture  issue  expenses  £1,000;  a  dividend  of  7i  per 
cent,  lor  the  year  is  recommended,  leaving  £1,757  to  carry 
forward. 

Kaministiquia  Power  Co. — The  directors  have  declared  a 
,|iiarterl\  dividend  of  I  J  per  cent.,  or  at  the  rate  of  7  per 
cent,  per  annum,  for  the  quarter  to  April  30th. 

Eastern  Extension.  &C.,  Telegraph  Co.,  Ltd.— The  direc- 
tors announce  thai  in  consequence  of  delays  arising  from  the 
war  btaininj    thi    neoe    arj    returns  from  foreign  stations 

and    administrations,    it     will    be    impossibl  d     the 

accounts  ami   balance   sheei   duly  audited   in   respect  of  the 
i,,  December  31st,   1916,  during  May,  when  it  has  been 
usual    to  hold   th  taving,   how- 

ever,  satisfied   themselves  that  the  net  earnings  ol  the  year 

will    be    -utlei.nl    for  the   purpose,    the    directors  have   d,  , 
t,,    make  an   additional    payment   to   the    shareholders,   free    of 
income-tax,  of  7s.    per  share  (equal   to  a  dividend  of  14  per 
cent.,  and  a  bonus  oi  2  i«-r  cent.),  making  the  distribution  for 
tin-  year  ]  u*  tax. 
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bastern  Telegraph  Co.,  Ltd.— The  directors  announce 
that,  in  consequence  of  delays  arising  from  the  war  in  obtain- 
ing the  necessary  returns  from  foreign  stations  and  adminis- 
trations, it  will  be  impossible  to  present  the  accounts  and  bal- 
ance sheet  duly  audited  in  respect  of  the  year  to  December 
31st,  1916,  during  May,  when  it  has  been  usual  to  hold  the 
annual  general  meeting.  The  directors,  however,  having  satis 
tied  themselves  that  the  net  earnings  of  the  war  will  be  nin 
•  lent  for  the  purpose,  have  decided  to  make  an  additional  pay- 
ment  on   tl rdinarj   stock  equal   to  a  dividend  of   I',    per 

cent,  and  a  bonus  of  2  per  cent.,  making  the  distribution  for 
the  year  L916  8  per  cent.,  free  of  income-tax,  the  same  rate  as 
was  paid  for  the  previous  year.  The  usual  distribution  at  the. 
rate  ol  31  per  cent,  per  annum,  less  income-tax,  on  the  pre- 
ference stock  for  the  first  quarter  of  1917  will  also  be  paid. 

Oriental  Telephone  &  Electric  Co.,  Ltd. — Owing  to  the 
delay  in  arrival  of  the  mails  from  the  East,  it  'was  im- 
possible to  complete  and  issue  the  annual  report  and  accounts 
for  1916  by  the  end  of  April,  as  usual.  These  arc  now  in 
course  of  completion,  and  the  annual  general  meeting  of  the 
shareholders  will  be  held  about  the  middle  of  May. 

Ramsgate  &  District  Electric  Supply  Co.,  Ltd Includ- 
ing £1,146  brought  forward,  the  gross  profit  for  191G  is  £3,878. 
After  allowing  for  interest  at  ',  per  cent,  per  annum  on  Out- 
standing accounts  due  to  contractors,  the  balance  is  £2,660. 
A  dividend  of  -1  per  cent,  is  recommended,  placing  £1,000  to 
reserve,   leaving    £860   to   lie  carried   forward. 

Calcutta  Electric  Supply  Corporation,  Ltd.— The  number 
ol  units  sold  during  the  four  weeks  ended  February  23rd 
1917,  amounted  to  1,713,149,  compared  with  1  ,:«y,s:!,H  units  in 
191G. 

West  India  &  Panpma  Telegraph  Co.,  Ltd.— Dividends 
for  the  last  half  of  1916  :  6s.  per  share  on  the  first  and  second 
preference  shares,  and  6d.  per  share  on  the  ordinary  (free  of 
tax). 


STOCKS     AND     SHARES. 

Tuesday  Evening. 

Writing  on  the  eve  of  the  introduction  of  the  Budget,  it  is 
difficult  to  steer  clear  of  comment  which  the  Chancellor's 
speech  may  render  nugatory,  if  not  ridiculous,  before  the  end 
of  the  week.  The  Stock  Exchange  is  closed  to-day  (May 
Day),  and  members  are  looking  forward  to  a  Budget  that 
will  introduce  heavy   taxation   in   various  directions. 

Trices  are  comparatively  little  affected.  Buyers  are  cer- 
tainly holding  aloof,  pending  the  speech  on  Wednesday  night- 
and  a  slight  weakening  in  the  War  Loan,  Consols,  and  similar 
stocks  is  an  omen  of  what  the  Hou.se  looks  for.  It  is  a  plati 
tude  to  point  out  that  increased  taxation  s|>ells  a  lowering 
of  investment  prices  and  a  corresponding  improvement 
amongst  speculative  issues,  although  the  present  occasion  may 
prove,  an  exception,  so  far  as  the  former  are  concerned,  inas- 
much  as   there  is  so   much   money  available    for  invest nt 

that  the  floating  supply  of  stock  is  inadequate  to  n t   it    and 

we.  see  no  reason  why  this  state  of  affairs  should  chance  after 
the  introduction  of  the  Budget. 

One  of  the  London  electric  lighting  companies  has  recently 
made  a  new  issue  of  capital  in  the.  shape  of  short-dated  deben- 
ture bonds;  and  there  is  an  aggrieved  feeling  in  certain 
circles  that  the  bonds  should  have  been  offered  in  a  provin- 
cial city  instead  of  the  issue  coming  to  London.  It  may  be 
interred  trom  this  that  the  terms  are  tempting,  and  probably 
would  have  attracted  all  the  money  that  the  company  re- 
quires had  the  issue  been  made  in  Ixmdon. 

Of  course,  it  was  necessary  to  obtain  tiie  sanction  of  the 
Ireasury  to  iresh  money  being  raised;  and  we  understand 
that  the  ground-floor  price  was  90  for  4}  per  cent  bonds 
redeemable  in  14  years,  drawings  to  commence  very  shortly 
at  par  lhe  complaint  is  that,  being  a  London  company 
the  natural  course  would  have  been  for  the  issue  to  be  offered 
in   London   in  the  first  place. 

The  Home  Railway  market  is  dull  and  Inert,  and  the 
reasons  advanced  are  the  proximity  of  the  Budget,  together 
with  the  increased  destruction  notified  last  week  bv  sub- 
marines and  the  persistent  official  warnings  with  regard  to 
the  food  problems.  The  last  two  reasons  have  a  direct  bear- 
ing ol  course  upon  domestic  stocks  and  shares-  and  the 
Underground  division  is  dull  with  the  rest.  Districts  drooped 
to  lb,  but  I  nderground  Income  bonds  keep  reasonably  steady 
will  •,  .VT1?,  be,n«.Lh.^Ped  by  the  recent  announcement 
"^  '»  '"'  Possibility  of  substituting  coke  fuel  for 
petrol  The  National  Steam  Car  Oo.  has  just  made  a  new 
issue  ol   shares,    partly   with   the  object  of   providing   for  this 

rime  to  sell    notwithstanding  the  advances  „-!,.,, 

Ttr^tT %Jhf*TTkeH  is  stl"  a  limited  one  so  that 
at  one  tune  it  is  difficult  to  sell,  while  at  another  time  it  is 
no  easier  to  buy.     But  for  the  present,   at  all  event?  them 

Cioss      Metropolitans.    City    ordinary    and     preference  I) 

County  preference  show  rises  ranging  from  Is    :  d    1 Vs 

*S'Xthtf  ""&  '!'  thp  Sta'k  Exchange"  The 
t'i<  .1.111  in i  the  Times  on  Monday,  quoting  the  New  York 
Times,   to  the  effect  that  it  would  not  be  more  than  a  few 


days  before  Mexico  threw  in  its  lot  with  the  Allies,  had  a 
remarkable  effect  upon  prices.  Rises  of  '2-5  points  were  com- 
mon in  the  bonds  of  the  utility  and  railway  companies.  Mexi- 
can Electric  Light  Fives  rose  3  to  31.  Pachuca  Fives  at  '26 
were  '2  points  up.  Monterey  first  mortgage  debenture  at  17i 
gained  5.  Mexico  Tramways  first  bonds  are  7  points  up  on 
the   week 

Not  much  stock  has  been  tempted  out  bj  these  violent 
advances;  and  there  is  a  .lisposita.il  to  await  events  before 
believing  entirelj    that   Mexico  has  joined   the  Allies  against 

the  Central  Towers  of  Europe.  However,  it  is  now  possible 
to  realise  bonds  which  have  been  practically  unsaleable  for 
months  past.  Brazil  Tractions,  too,  have  recovered  3j  points 
after  their  drop  of  0  last  week;  the  preferred  at  84J  are  also 
better.  Anglo-Argentine  Tramways  5  per  cent,  debenture 
continues  to  improve,  and  other  foreigners  are  generally  firm. 
I  In-  telegraph  market  has  no  such  long  string  of  rises  to 
its  credit  as  was  the  case  last  week,  but  the  previous  improve- 
ments are  being  well  held;  and  Indo-Europeans  are  25s 
better,  allowing  for  the  dividend  deduction.  The  reports  of 
the  various  companies  are  almost  uniformly  good,  and  the 
payment  of  dividends  free  of  tax  by  several  of  the  leading 
companies  again  brings  their  stocks  into  prominence  by 
reason  of  the  new  Budget. 

The  manufacturing  group  is  quiet.  Brush  issues  are  un- 
changed on  the  issue  of  the  report,  which  is  regarded  as 
good;  the  ordinary  stock  is  quoted  about  25>and  the  three 
debentures  at  SO.  60,  and  52.  in  the  order  of  their  precedence 
Rubber  shares  gave  way  sharply  on  consideration  of  Budget 
possibilities,  which  brought  in  profit-takers.  The  armament 
group  is  hard,  but  business  in  most  markets  has  been  held 
in  .heck  by  the  uncertainties  surrounding  the  coming  speech 
of  the  Chancellor  of  the  Exchequer,  the  details  of  which  will 
have  been   digested  before  these  notes  are. 

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 

Dividend  Price 

/ "— ■»  April  30,  Rise  or  fall     Yield 

1916.    1910.  1917.  this  week.  p.o. 

Biompton  Ordinary       ....      10         9  t; J  _  £6186 

Charing  Cross  Ordinary          ..66  8*  +    i  7210 

do.       do.         do.     4JPref„        41        41  8*  -  ";  6  18    6 

Chelsea        4         3  92  _  6    4    4 

City  ot  London 8         8  llf  +  i  6  17    8 

do.       do.   0  per  cent.  Prel,       86  10  +i  600 

County  ol  London          ....       7         7  101  —  6  16    6 

do.         6  per  cent.  Pref.       86  10  +  *  600 

Kensington  Ordinary     ..                   7        10  61  6  11    7 

London  Electric 8         8  1  _  Nil 

do.         do.  6  per  oent.  Pref,        6         4  8|  —  6    6    8 

Metropolitan        8         8  2  J  +   \  600 

do.            4J  per  cent.  Pref.        44-41  81  —  '  740 

St.  James' and  Pall  Mall          ..8         8  6?  —  6    8    0 

South  London       6         5  33  756 

South  Metropolitan  Pref.         ..        7         7  21/-  _  8  13    4 

Westminster  Ordinary  ....        7         7  fjg  —  669 

Teleoraphs  add  Telephones, 

Anglo- Am.  Tel.  Pref 6         8  95  _  8    6    2 

do.            Def 83/6      1)  221  +   }  6  ri    4 

Chile  Telephone 8         8  7  _  e  14    4 

Cuba  Sub.  Ord 6         5  8*  —  6  17    8 

Eastern  Extension          ....        8         8  14  _  »6  14    4 

Eastern  Tel.  Ord.            ....        8         8  14U  —  «  11    1 

Globe  Tel.  and  T.  Ord 7         7  12?  —  »b  11    » 

do.               Pref.            ..66  10  -  60S 

Great  Northern  Tel 22        22  88  —  6  16    9 

Indo-European 18        13  601  xd  -1}  6    8    9 

Marconi       10        10  J3  —  8    9    7 

New  York  Tel.  44          ....       44       4J  101  -  Jon 

Oriental  Telephone  Ord.         ..      10        10"  21  —  4  14    1 

United  R.  Plate  Tel 8         8  68  _  •«    n    a 

West  India  and  Pan 6d.    6d.  1  _  2  10    0 

Western  Telegraph        ....       8         8  14  —  »6  14    4 

Home  Rails, 

Central  London,  Ord.  Assented         4          4  601  —  6    8    0 

Metropolitan         1          1  24                   434 

do.         District      ..        ..      Nil      Nil  16  —  Nil 

Underground  Electric  Ordinary     Nil      Nil  is  —  mm 

do.               do.     "A"     ..      Nil      Nil  6/-  _  Nil 

do.              do,     Income         6         6  81  _  J  •.;    3    g 
Foreign  Trams,  Ac. 
Dividend 

1914.  1916. 

Adelaide  Sup.  6  per  cent.  Pref,        6  6               6  _  6    0    0 

Anglo-Arg.  Trams,  First  Pref.           51  64               31  _  g  16    0 

do.               2nd  Pref.            6J  6J              2|  _  _ 

.,       -.  J50,   .            6  Deb-       -.66  681  +2  7    I)    0 

Brazil  Tractions 4  4  45  4  31  Ma 

Bombay  Electric  Pref 6  6  10  —  6    00 

British  Columbia  Elec.  Rly.  Pfce.    6  6  61  —  8    4    0 

do.             do.           Preferred  —  Nil  46  —  Nil 

d°.             do.           Deferred  —  Nil  894  —  Nil 

do.  do.  Deb.  <J  I)  64  +16  12  10 

Mexioo  Trams  6  per  cent.  Bonds     —  Nil  331  47  Nil 

do.            6  per  cent.  Bonds     —  Nil  27"  +a  Nil 

Mexican  Light  Common          ..        Nil  Nil  121  —  Nil 

do-            Pref Nil  Nil  17*  -  Nil 

do,            1st  Bonds       ..       Nil  Nil  33$  +  34  _ 

MAHCTAOTTTRTJta   OOMPAKIEB. 

Babcock  &  Wilcox         ....  14  16  22  644 

British  Aluminium  Ord.          ..         5  7  27/8  7    b  in 

British  Insulated  Ord 16  171  123  _  b  17    q 

British  Westinghouse  Pref.    ..         71  7}  2A  xd          —  fi    a  in 

Calenders 16  JO*  isf  -  7  11    0 

do.       6  Pref 6  5  4  _  66    0 

Castner-Kellner 2022  8A  _  fi  in    n 

Edison  &  Swan,  £3  paid         ..Nil  —  a  _  mi 

do.       do.     fully  paid      . .  Nil  —  ljf  _  Ni 

do.       do.  4  per  pent.  Deb.  4  4  691  —  5  it    0 

Electric  Construction   ....        6  71  1  in    n 

Gen.  Elec.  Pref 6  6  93  Z  I    ,,    ? 

„    ?°-        Ord 10  10  I4J  _  6  18    0 

Henley 20  25  15*  _  !    ,    , 

do.      4j  Pref 41  4J  «*  _  1  la    2 

India-Rubber       10  10  118  —  »a    a    4 

Telegraph  Con JO  JO  87  —  »6    9  W 

'  Dividends  paid  free  of  Income  iti. 


Vol.  80.     So.  2,058,  May   1.  1917.] 


THE    ELECTRICAL    REVIEW. 


499 


PROMOTION     IN     ELECTRICITY     SUPPLY 
UNDERTAKINGS. 


[communicated.] 


This  subject  is  one  of  great  interest  to  every  employe- 
manager  or  apprentice — in  an  electricity  supply  department. 
As  viewed  from  the  manager's  chair,  the  question  of  filling-up 
vacancies  on  the  staff  usually  requires  much  time  and 
thought,  and  hasty  decisions  are  possible  only  in  cases  where 
it  is  obvious  that  a  particular  employe  is  the  one  man 
specially  fitted  to  fill  the  vacant  post.  But  this  condition 
is  the  exception  rather  than  the  rule,  as  it  is  generally 
found  that  the  claims  of  several  members  of  the  staff  have 
to  be  taken  into  consideration  before  a  final  decision  is 
arrived  at.  What,  then,  are  the  qualifications  which  weigh 
most  in  the  selection  of  candidates  for  vacancies  on  the 
staff  ?  Naturally  these  will  differ  in  detail  depending  on 
the  nature  of  the  post,  but  definite  rules  can  almost  be  laid 
down  which  are  applicable  to  all  appointments. 

In  the  first  place,  the  appointment  should  be  made  on 
equitable  grounds  after  fair  and  reasonable  consideration. 
The  interests  of  the  undertaking  should  be  paramount,  and 
all  questions  of  kinship,  favouritism,  prejudice,  and  influence 
should  be  brushed  aside.  Social  connections  should  have 
no  weight,  so  far  as  is  humanly  possible.  Assuming  the 
candidates  are  honest  and  trustworthy — and  no  one  is 
eligible  for  promotion  who  is  not — the  question  becomes 
one  of  respective  capabilities. 

General  Manager  or  Chief  Engineer. — Much  discussion 
has  taken  place  at  Institution  and  Engineering  Society 
meetings  as  to  the  relative  importance  of  commercial  and 
engineering  knowledge  in  the  conduct  of  an  electricity  under- 
taking. It  is  generally  agreed  that  the  head  of  a  large 
electricity  supply  business  should  be  a  commercial  man  first 
and  an  engineer  afterwards,  and  in  many  cities  and  towns 
engineers  have  had  their  letter-paper  designation  altered 
from  "  chief  electrical  engineer"  or  "  borough  electrical  engi- 
neer "  to  "  general  manager  "  or  "  manager  and  engineer." 

Electricity  Committees  also  are  becoming  alive  to  the 
fact  that  the  smart  commercial  man  with  a  good  know- 
ledge of  electricity  supply  is  of  more  use  to  an  electricity 
department  than  the  electrical  engineer  who  lias  a  first-class 
training  in  turbine  or  alternator  design  and  construction. 
In  these  days  when  power  stations  and  distribution  systems 
are  laid  out  on  stereotyped  plans,  the  operation  of  an  elec- 
tricity supply  department  is  a  matter  of  routine.  But  the 
getting  of  business  and  the  general  policy  of  the  depart- 
ment are  problems  which  require  more  than  mere  engineering 
training,  Many  undertakings  are  suffering  to-day  from  the 
want  of  initiative  arid  business  acumen  displayed  by  their 
chief  engineers,  while  some  of  the  largest  supply  systems 
have  been  built  up  by  commercial  men  and  by  engineers 
who  have  developed  their  business  instincts. 

The  successful  head  of  an  electricity  undertaking  should, 
therefore,  be  a  good  business  man,  possessing  those  qualities 
which  usually  mark  the  business  man — namely,  organisa- 
tion, common  sense,  initiative,  tact,  personality,  and  a  work- 
ing knowledge  of  the  product  he  deals  in.  He  must  have  the 
knack  of  being  able  to  choose  the  men  who  will  be  of 
most  use  to  him.  It  might  be  said  of  the  successful 
manager  of  an  electricity  supply  department  that  he  could 
manage  a  soap  factory  just  as  successfully.  He  will  leave 
his  assistants  to  carry  out  their  allotted  duties,  and  see  that 
they  do  so.  His  principal  concern  will  be  in  'regard  to 
the  consumers  who  take  the  supply.  The  organisation 
should  be  such  that,  even  if  the  head  of  the  department 
should  be  absent  from  business  for  a  month,  the  work  of 
the  department  would  be  carried  on  as  if  he  were  there. 
This,  however,  4n  no  wise  implies  that  his  presence  is  not 
necessary  for  tire  efficient  conduct  of  the  business,  but 
rather  testifies  to  the  care  with  which  he  has  organised  the 
undertaking.  Although  he  may  not  be  in  actual  attend- 
ance at  his  post,  his  personality  is  still  kept  in  view  by  the 
assistants,  who  carry  on  in  the  usual  way. 

Chief  Assistant. — Kegarding  the  choice  of  a  chief  assistant 
or  assistant  manager,  if  the  appointment  is  left  to  the  manager, 
he   will  select  the  man  whose  qualifications  befit   him  to 


take  entire  charge  during  the  absence  of  the  manager. 
The  chief  assistant  must  fee  absolutely  reliable,  and  in 
matters  of  policy,  his  first  consideration  should  be  to  follow 
the  course  which   his  superior  would  have  adopted  had  he 

been  present.     The  first  assistant  may  be  a  g 1  engineer, 

and  be  able  to  go  into  details  with  the  station  superin- 
tendent or  mains  engineer,  but  his  greatest  asset  should  be 
his  capability  of  answering  inquiries  in  the  absence  of  the 
manager,  and  his  power  of  exercising  control  over  the 
other  members  of  the  staff.  (Jommon  sense  and  tact  will 
go  further  than  mere  knowledge,  of  engineering  details. 
The  chief  assistant  must,  of  course,  have  the  practical  and 
technical  training  to  enable  him  to  be  of  service  to  the 
manager  in  drawing  up  schemes  for  the  extension  or  improve- 
ment of  the  undertaking. 

Slut  mil  Engineer-. — The  station  engineer  should  be  a 
trained  mechanical  and  electrical  engineer,  with  good  prac- 
tical and  theoretical  knowledge  of  boiler,  turbine,  and  elec- 
trical operation.  If  he  should  have,  in  addition,  some 
commercial  training,  he  is  the  man  who  automatically  steps 
up  into  the  vacant  position  of  chief  assistant.  While  paying 
particular  attention  to  the  boiler  house,  where  enormous 
sums  of  money  may  be  wasted,  he  should  at  the  same  time 
exercise  a  general  supervision  over  all  his  staff. 

He  should  encourage  his  staff  to  talk  over  matters  in 
connection  with  the  efficient  running  of  the  station,  and 
give  consideration  to  any  suggestions  which  may  be 
advanced  with  the  object  of  improving  the  conditions  of 
operation  or  the  reliability  of  the  plant.  He  is  not  paid  his 
salary  for  working  with  his  hands,  and  it  is  his  fault  if 
there  is  no  one  under  him  who  can  be  entrusted  with  any 
particular  work.  His  duties  are  purely  of  a  supervisory 
character,  and  his  chief  concerns  should  be  the  smooth, 
economical,  and  reliable  operation  of  all  the  plant  under  his 
charge.  Great  attention  should  be  given  to  the  question  of 
stand-by  plant  in  cases  of  failure,  and  every  precaution  should 
be  taken  beforehand  to  avoid  breakdowns.  Many  trouble- 
some breakdown  repairs  have  been  avoided  by  systematic 
inspection  and  proper  maintenance  of  plant  and  auxiliaries. 
A  good  station  engineer  will  endeavour  to  so  arrange  the 
duties  and  responsibilities  of  his  staff  that  he  will  find  some 
difficulty  in  knowing  how  to  fill  up  his  own  time,  and  it 
must  be  apparent  to  him  that  the  manager,  on  visiting  the 
works,  would  rather  see  him  walking  around  with  a 
placid  air  of  contentment  than  discover  him  running  round 
the  works  with  a  worried  look  in  his  face.  To  the  manager, 
the  first  signifies  efficient  control,  while  the  latter  condition 
means  trouble  and  anxiety.  Breakdowns  are,  however, 
often  quite  unavoidable,  but  the  station  engineer  should 
anticipate  them  as  far  as  possible  by  insisting  on  a  sufficient 
reserve  of  plant  being  installed  to  cope  with  possible 
untoward  events.  The  less  anxiety  he  gives  his  superiors 
the  more  is  he  efficiently  fulfilling  the  functions  of  his 
position. 

Boiler-House  Superinten  hut. — The  station  engineer's 
most  important  assistant  is  the  boiler-house  superintendent, 
whose  duties  are  to  see  that  the  boilers  and  boiler-hnUK 
auxiliaries  are  in  good  working  order.  The  maximum 
efficiency  should  be  obtained  from  each  pound  of.  coal,  and 
the  boiler-house  superintendent  must,  besides  being  a  good 
engineer,  have  a  knowledge  of  chemistry.  Careful  attention 
should  be  paid  to  tin  calorific  values  of  fuel,  grate  1 
and  conditions  of  draught  for  each  boiler  unit.  The  boiler- 
house  superintendent  should  have  an  assistant  whose  sole 
duties  are  the  testing  of  coal,  the  reading  and  recording  ol 
.draught  gauges,  C0»  recorders,  steam  or  tied  meters.  Lea 
recorders,  temperatures  .if  feed  water,  flue  gases,  superheat, 
and  the  tabulation  and  comparison  of  results  from  day  to 
day.  It  should  always  be  borne  in  mind  that  too  much 
attention  to  these  details  is  impossible,  and  a  capable  boiler- 
house  engineer's  wages — and  those  of  his  assistants — can  be 
saved  many  times  over  by  a  strict  and  systematic  check  oil 
all  sources' of  waste  heat  in  the  Iioiler  house. 

Electrical  Superintendent.—  The  electrical  superintendent 
should  have  charge  of  all  the  electrical  equipment  of  the 
power  station  and  sub-stations,  besides  having  an  interest  in 
the  working  of  the  steam  plant  in  the  engine  room.  He 
should  relieve  the  station  engineer  of  the  responsibility 
of  keeping  the  electrical  machinery,  switchgear,  \c,  main- 
tained in  thorough  order.    All  electrically-driven  auxiliaries 
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should  be  inspected  daily  by  his  men,  and  attention  called 
to  weak  points  in  any  of  the  various  motors  driving  air. 
extraction,  feed  or  circulating  pumps,  stokers,  economise!* 
scrapers,  or  coal  and  asli  conveyors.  High-tension  switeli- 
gear,  control  gear,  relays,  rotary  converters,  transformers, 
Ac.  should  also  be  inspected  daily  by  competent  men  who 
have  the  confidence  of  the  electrical  superintendent.  Like 
his  immediate  superior  in  office — the  station  engineer — and 
his  confrere  (the  boiler  house  superintendent),  the  electrical 
superintendent  should  remember  that  his  particular  sphere 
is  the  careful  supervision  of  his  men  to  ensure  that  they 
perform  their  allotted  duties  with  precision.  As  a  large 
amount  of  their  work  is  of  a  routine  nature,  it  is  essential 
that  its  importance  should  be  impressed  upon  them. 

Charge  Engineers,  Junior  Engineers,  <Cr. — The  efficient 
working  of  the  plant. — especially  during  night  shifts — is 
left  to  the  mercies  of  the  charge  engineers  and  their  juniors. 
'These  members  of  the  staff  should,  therefore,  be  selected 
very  carefully.  The  charge  engineer's  lot  is  not  usually  a 
happy  one,  and  the  remuneration  for  his  services  should  be 
on  a  fairly  liberal  scale.  A  good  charge  engineer  is  worth 
his  weight  in  gold,  and  sufficient  notice  should  be  given  to 
his  value  to  the  undertaking.  From  the  ranks  of  charge 
engineers,  capable  boiler-house  and  electrical  superintendents 
are  recruited.  It  should  be  the  object  of  every  engineer- 
in-charge  to  qualify  himself  for  promotion  to  one  of  these 
higher-paid  posts. 

Mains  Engineer. — The  mains  engineer's  chances  of  pro- 
motion rest  entirely  with  himself.  In  many  undertakings, 
the  mains  engineer  is  also  the  chief  assistant  engineer,  and 
his  claims  for  the  supreme  position,  when  vacant,  very  often 
_have  the  first  consideration.  In  his  dealings  with  con- 
sumers, he  has  the  opportunity  of  acquiring  that  business 
intellect  necessary  for  the  successful  manager  of  an  electrical 
undertaking.  But  he  must  first  of  all  be  a  successful 
mains  engineer,  aud  his  duties  as  such  are  most  exacting.  He 
should  be  conversant  with  the  best  methods  of  laying  mains 
in  widely-varying  situations.  His  assistants  should  keep  a 
record  of  maximum  and  minimum  currents  on  the  feeders 
and  distributors  of  the  system,  and  lie  in  close  touch  with 
the  work  of  the  electrical  superintendent  in  the  station. 
He  must  be  fully  alive  to  the  possibilities  of  development 
in  any  section  of  the  distribution  system,  with  the  view  of 
being  well  in  advance  of  increased  requirements  by  any 
consumer  or  section  of  consumers.  Additional  demands  on 
the  feeders  and  distributors  should  be  anticipated  by  the 
mains  engineer,  and  the  management  should  at  once  be 
acquainted  with  particulars  of  probable  extensions  to  elec- 
trical plant  in  consumers'  premises,  so  that  steps  may  be 
taken  to  fulfil  the  obligations  "of  the  undertaking  by  the 
provision  of  extra  cables  to  cope  with  the  additional 
demands.  A  record  of  costs  of  laying  main  cables  should 
lie  kept,  so  that  the  work  of  estimating  for  cable  require- 
ments can  be  undertaken  with  simplicity  and  ease.  The 
mains  engineer's  assistants  should  be  meu  whose  training 
and  experience  have  beeu  on  lines  which  render  them  fitted 
to  take  the  post  of  mains  engineer  when  the  position  becomes 
vacant. 

( 'onsumers'.  Engineer. — From  the  commercial  point  of 
view  the  consumers'  engineer  holds  the  most  consequential 
position  on  the  staff  of  the  undertaking.  He  is  in  imme- 
diate touch  with  the  requirements  of  the  undertaking's 
clients.  His  duties  are  to  advise  consumers  regarding  the 
most  efficient  and  economical  methods  of  utilising  the  elec- 
trical energy  supplied  from  the  undertaking.  He  must  be 
fully  conversant  with  the  economics  of  electricity  supply, 
and  the  best  means  of  driving  machinery,  lighting  work- 
shops, heating  and  cooking.  He  must  be  familiar  with 
every  application  of  electricity  for  power,  lighting,  heating, 
and  cooking,  and  be  able  to  explain  lucidly  the  reasons  for 
charging  different  rates  per  unit  for  different  classes  of 
supply. 

Knowledge  of  the  electricity  supply  business  is,  of  course, 
■of  the  first  importance,  and  an  electrical  engineering  training 
is  also  essential ;  but  the  duties  of  the  position  require 
sound  common  sense,  tact,  and  commercial  experience,  and 
on  these  grounds  alone  the  consumers'  engineer  is  the  person 
whose  qualifications  befit  him  for  the  more  onerous  position 
of  managing  the  whole  electrical  undertaking.  As  con- 
sumers' engineer,  his  staff  should  consist  of  a  meter  super- 


intendent, an  installation  inspector,  a  foreman  electrician,  a 
public  lighting  foreman,  and  a  showroom  assistant.  Sub- 
servient to  these  would  be  meter  testers,  meter  repairers, 
meter  readers,  installation  testers,  wiremen.  motor  inspectors, 
canvassers,  and  salesmen. 

Secretary,  Chief  Clerk,  or  Accountant. — The  status  of 
the  chief  clerk  of  an  electricity  department  has  greatly  im- 
proved with  the  growth  in  size  and  importance  of  supply 
undertakings.  This  position,  in  the  larger  town  and  cities, 
now  carries  with  it  the  title  of  secretary  or  accountant,  and 
in  some  cases,  where  the  individual  possesses  a  technical 
knowledge  of  electrical  engineering,  a  new  position,  under 
the  name  of  commercial  assistant,  is  created. 

The  duties  of  the  chief  clerk  are  very  ouerous  indeed. 
The  responsibility  of  the  energy  accounts  rests  with  him. 
and  all  purchases,  stores,  &c,  should  come  under  his  juris- 
diction. Organisation  should  be  his  watchward,  and  great 
care  must  be  taken  in  the  appointment  of  his  assistants. 
He  has  many  opportunities  of  advancing  his  position  wbieh 
are  denied  to  the  other  heads  of  departments,  owing  to  the 
frequent  consultations  which  he  has  with  the  general 
manager  or  chief  engineer.  His  views  often  carry  much 
weight  in  matters  affecting  the  policy  of  the  department. 
and  it  is  possible  to  conceive  that,  in  the  light  of  present 
tendencies,  the  post  of  secretary  to  an  electricity  undertaking 
may  lie  a  stepping  stone  to  the  position  of  manager  of  the 
undertaking,  just  as  it  may  be  in  other  commercial 
enterprises. 

General. — In  the  promotion  of  employes  in  any  grade. 
certain  maxims  may  be  laid  down  which  are  applicable  to 
almost  every  case.  First  consideration  is  invariably  given 
to  the  person  possessing,  besides  a  fair  knowledge  of  the 
business  required,  a  large  share  of  sound  common  sense. 
Other  factors  in  the  question  are  initiative — not  necessarily 
originality — orderliness,  and  reliability.  A  man.  however. 
may  be  most  reliable  and  painstaking,  and  yet  have  very 
narrowed  ideas,  which  lead  him  into  spending  a  great  deal 
of  time  in  unnecessary  detail.  Originality  and  a  mania  for 
special  systems  often  become  a  uuisance  rather  than  a  help. 
Some  originality  is  necessary,  and  systems  should  only  be 
adopted  when  they  tend  to  simplification  of  routine  work. 
A  great  point  is  the  cultivation  of  a  personality,  so  that  your 
work  and  instructions  carry  some  weight.  Responsibility 
should  be  sought,  not  avoided.  Special  commendation  is 
always  given  to  the  man  who  can  relieve  his  immediate 
superior  of  a  part  of  the  latter's  responsibility,  especially  in 
matters  of  detail.  It  is  a  good  plan,  therefore,  for  a  super- 
intendent to  allow  his  principal  assistant  to  become  familiar 
with  the  whole  work  of  the  department,  not  only  with  the 
object  of  sharing  his  responsibility,  but,  mainly,  to  be  in  a 
position  of  recommending  his  assistant  as  his  successor  in 
office  in  the  event  of  the  superintendent's  promotion  to  a 
higher  post.  Many  a  good  superintendent  spoils  his  chances 
of  promotion  by  keeping  information  to  himself  in  a  selfish 
desire  to  improve  his  indispensability.  The  folly  of  his 
shortsightedness  only  becomes  apparent  when  his  claims  to 
promotion  are  overlooked  for  lack  of  a  suitable  man  to 
succeed  him. 

It  is  a  fact  that  a  good  workman  generally  proves  a  bad 
master,  unless  he  has  cultivated  a  talent  for  arranging  work 
and  supervising  its  procedure.  The  superintendent  who 
works  himself  cannot,  at  the  same  time,  exercise  a  proper 
supervision  over  his  men. 

Promotion  by  seniority,  or  on  account  of  long  service, 
should,  of  course,  be  adopted  where  other  considerations  are 
equal.  But  prior  claim  should  always  lie  given  to  the  can- 
didate who  has  the  faculty  of  being  able  to  use  his  brains 
to  the  best  advantage,  and  who  can  cope  with  difficulties 
which  arise.  In  positions  of  commercial  responsibility  and 
in  the  supervision  of  engineering  work — whether  con- 
structional or  maintenance — a  tactful  manner,  a  quick 
understanding,  and  a  good  memory,  are  of  great  importance. 


Spain. — A  new  company  has  lately  been  formed  in 
Barcelona,  with  a  capital  of  £4,000,  and  the  title  La  Sociedad  de 
Cobre  Electrolitico,  to  start  works  for  the  electrolytic  production 
of  weldless  copper  tubes. 
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THE     DETERIORATION     OF    CURTIS    RATEAU 
TURBINE     BLADING. 


A  comprehensive  paper  on  the  above  subject  was  recently 
read  before  the  South  African  Institution  of  Engineers  by 
Mr.  A.  Penwick,  who  is  the  turbine  specialist  to  the  Rand 
Power  Companies  The  paper  contains  a  great  amount  of 
valuable  information  which  it  is  not  possible  to  reproduce 
in  extenso  in  our  pages,  but  the  following  is  a  summary  : — 

The  author  classifies  the  various  turbines*-as  follows  :  —  (1) 
3,000  kw.,  1908-10;  (2)  9,600  sw,  1911-12;  (3)  4,000  h.p.  (com- 
pressor turbines),  1911-13;  (4)  12,000  kw.,  1914-15;  (5)  10,000 
h.p.  (compressor  turbines),  1914;  (6)  300  h.p.  (auxiliary),  1911- 
13;  (7)  550  h.p.  (pump),  1912-14.  The  majority  of  these 
operate  with  a  stop  valve  steam  temperature  of  320-350  deg.  C. 

Table  I  shows  the  metals  in  use  on  the  various  turbines; 
some  are  only  in  the  experimental  stage. 

TABLE  L— Showing    Various   Metals   in  Use  fob  Blading. 


Material. 

Class  of  turbine. 

Wheel  or  guide  blades. 

4  %  nickel  steel 

2  and  3 

Guide 

.Siemens-Martin  steel 

-..>.!  and  5 

-".  %  nickel  steel 

'.  3,  4  and  ."■ 

3  %  nickel  steel 

3 

Medium  carbon  steel 

2.  1  and  5 

30  %  to  32  %  nickel  steel 

1.  2.  3,  4  and  5 

25  %  nickel  steel 

3 

Wheel  and  Curtis  fer- 
ment 

»  %  nickel  steel 

All  classes 

Wheel  and  ( lull  i-  sta- 
tionary segment 

Aluminium  bronze 

1,2.-8,4,  5  -v  6 

Wheel  and  Curtis  sta- 
tionarv  segment 

Bras* 

All  classes 

Wheel  and  Curtis  sta- 
tionary segment 

Nickel  brass 

3 

Wheel"" 

Monel  metal 

i 

Wheel  and  Curtis  sta- 

tionary segment 

The  author  includes  further  tabulated  data  showing  analyses 
of  the  8teel»and  non-ferrous  alloys  in  use.. 

An  examination  shows  a  variation  of  some  thousands  of 
running  hours  in  the  life  of  blades  of  similar  material  and 
position  in  the  turbine,  and  life  here  represents  the  running 
period  up  to  the  time  reblading  was  carried  out;  in  some 
•cases  the  blades  could  safely  have  been  run  for  a  longer 
period,  and  in  others  blades  have  run  much  longer  than  was 
■dictated  by  safety. 

3,000-7n<>.  Turbines,  Class  1. — Dealing  first  with  the  Curtis 
stage,  and  the  first  three  low  pressure  stages,  two  materials 
have  been  tried,  viz.,  aluminium  bronze  and  S  per  cent, 
nickel  steel,  and  the  superiority  of  the  latter  is  apparent. 
Sets  5  and  6,  Simmer  Pan,  were  fitted  with  steel  blades,  and 
have  been  running  for  six  years.  In  neither  case  has  failure 
occurred,  the.  running  hours  up  to  December  31st,  1916,  being 
■39.119  and  39,298  respectively. 

The  aluminium  bronze  blades  are  quite  unsuitable  for  this 
part  of  the  turbine.  The  aluminium  content  disappears  from 
the  surface-  of  the  metal,  leaving  a  very  brittle  layer  of 
copper;  where  the  section  of  metal  is  thin,  as  at  the  inlet  and 
discharge  edge  of  the  blades,  it  breaks  away  like  glass  with 


Fig.   1. 

light  tapping.  With  continued  use,  the  outer  layer  cracks 
and  Hakes  off,  exposing  the  part  underneath,  which  in  turn 
flakes  off  until  the  blade  is  split  up  into  several  layers.  Where 
the  section  of  the  blade  is  fairly  heavy,  as  in  the  Curtis  stage, 
the  shape  is  gradually  lost,  but  the  body  of  the.  blade  re- 
mains sound  and  seldom  fails.  What  usually  happens  is,  the 
portion  which  is  riveted  over  to  secure  the  shrouding  chips 
off,  allowing  the  latter  to  come  adrift. 
Fig.  1  is  a  good  example  of  this  deterioration,  and  is  from 

*  The  first  five  classes  of  turbines  are  apparently  of  German 
make. — Eds.   Ei.ec.   Rev. 


the  first  row  oi  Curtis  moving  blades,  after  being  m  i 
sion  for  about  24,<hki   hums. 

Fig.  2  is  from  the  second  row  of  Curtis  blades  on  the  same 
machine;  the  deterioration  is  similar,  but  not  so  far  advanced  . 
the   running  hours  are  the  same. 

The   running   time   before   reblading   average-   for    ' 
four  stages   on    Bets   1-4,    Bimrnei    Pan.   26,700   hours.       'lie- 
Curtis  blades  have  a  shorter  life   in  the  later  stages,  due  no 
doubt  to  higher  temperature  in  the  Curtis  casing. 

After  leaving  stage  4  deterioration  is  in  the  form  oi 
or  pitting  on   the  back   or  convex   portion  of  the  blade ;   the 
inlet  and  discharge  edges  become  thin  and  holed,  and  easily 
broken  off.    Fig.  3  shows  typical  examples.    The  blad< 


Fio.  2. 

stages  5,  6-,  T.  and  8)  ran  for  33,665  hours  before  renewal. 
The  following  Btages,  9  and  10,  also  of  aluminium  bronze, 
do  not  suffer.  No  appreciable  improvement  in  steam  con- 
sumption  resulted  from   reblading. 

The  last  two  stages  have  running  hours  varying  from  39,000 
to  46,500  at  Simmer  Pan,  and  up  to  52,000  at  Brakpan.  The 
present  practice  is  to  fit  the  first  four  stages  with  5  pel  cenl 
nickel  steel  blades,  stages  5-8  with  brass  blades,  and  the  lasl 
two  stages  with  aluminium  •  bronze.  The  author  favours 
nickel  steel  for  the  first  eight  stages  and  aluminium  bronze 
for  the   last   two. 

9,600-fcw.  Turbines,  Class  2.— The  blading  has  with  two  ex- 
ceptions proved  satisfactory  on  row  3  (Curtis  Btage);  the 
aluminium  bronze  proved  distinctly  unsatisfactory,  becoming 
so  brittle  in  some  cases  that  tie'  blades  broke  away  I 
wheel;  in  all  cases  the  edges  were  very  brittle.  The  bronze 
has  been  replaced  with  steel  with  satisfactory  result.-.     Pig.  I 

shows  examples  ol  the  above  alumini bronze  bladi 

were  renewed  alter  15,000-18,000  hours. 

The   aluminium    bronze    blade,    in    stages   In.   11.    12.    proved 

satisfactory,  but  in  stage  13  breakages  occurred,  the  fracture 
taking  place  across  the  neck  of  the  tee-headed  root. 

The  stress  is  not  excessive  (three  tons  |ht  sq.  in),  and  it 
it  probable  that  vibration  is  responsible   for  the  failure. 

Some  of  these  stage  13  blades  have  run  from  20,000  to  30,000 

hours    and   ale    still    sound;   breakages    in   three  eases   occurred 

after  10,690,  23,800,  and  134,900  I  lively. 

4,000-/t.p.    Compressor   Turbines,  \    25  per  cent, 

nickel  steel   was  used   for  row    I  on   the  Curtis  Btage,  and  in 

a    particular  ease  failure  occurred    after    running   17.7*1  I  h    m-, 

■  hie.  it  is  supposed,  tu  brittleness  acquired  by  use  with  high 
temperature    steam  and    vibration;  5  pei    oenj.    nicl 
used  foi  othi  iven  satisfaction. 

In   the   second   row  ol    Curtis   blades,  aluminium  bronze   and 

5  pel  cent,  nickel  steel  have  been  employed,  the  fonui 

ing    quite   unsuitable    and    being    replaced    by    the   latter.      In 

'   3,  and  1  the  aluminium  bronze  bis  a  similar  record 
(specimens  are   shown  in   fig.   5).  and  has   been  repla 
brass;  in  Btage  5  aluminium  bronze  stands  well,  the  tempera- 
ture   being    low.      Aluminium    bronze    was   unsuitable   in    the 
stage  6,  for   a  asone,   the   blades  breaking 

the  root  alter  5,000  to  7,000  hours. 

Five   per   cent,    nickel   ,-teel    fractured    in   the    - e  manner 

A  material  is  required  which  is  not  so  easily  affected  by  vibra- 
tion. "  Monel  "  metal  is  being  given  a  trial.  Nickel  brass 
is  also  being  experimented  with  for  stage  5.  The  steel  blades 
for  stage  ii,  just  referred  to,  show  a  small  amount  ol 

on  the  inlet    edge  of  the   blade-  alter  6,000  hours. 
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Turbines,  Classes  4  and  5.— Three  metals  arc  in  use,  5  per 
cent,  nickel  steel,  brass,  and  bronze,  arranged  in  the  order 
given,  starting  from  the  h.p.  end  of  the  turbine.  Steel  is 
also  used  for  the  last  three  wheels  in  one  case,  and  for  the  last 
two  wheels  in  the  other  case,  at  the  exhaust  end.  The  metals 
appear  to  be  in  the  correct  position  for  the  best  results,  and 
up  to  the  present  no  trouble  has  been  experienced. 

Erosion  of  the  inlet  edge  of  the  steel  blades  at  the  exhaust 
end  of  the  machine  is  noticeable  in  all  cases  after  5,000  to 
0,000  running  hours;  in  the  ease  of  the  compressor  turbines 
(Class  •')')  running  at  3,000  r.p.m.,  with  a  blade  velocity  of 
72Q  ft.  per  second,  the  erosion  is  very  pronounced,  the  edge 
of  the  blade  being  like  a  fine  saw. 

Auxiliary  Turbines,  Class  6.— These  turbines  have  a  Curtis 
wheel  only,  with  four  lows  of  blades.    The  first  two  rows  of 


to  temperature;  25  per  cent,  nickel  steel  becomes  brittle  in 
time,  and  one  breakage  has  occurred;  5  per  cent,  nickel  stoe! 
is  now  used  exclusively  for  all  main  turbine  stationary  seg- 
ment blading,  and  stands  up  very  well.  Brass  is  sometimes 
used  for  the  second  row  of  the  auxiliary  turbines,  and  always 
for  the  third  row;  it  stands  well,  the  maximum  hours  in  use- 
so  far  being  30,673. 

Guide  Blading. — The  material  in  general  use  is  30-33  per 
cent,  nickel  steel.  The  nature  of  the  deterioration  is  the 
same   in  all  cases,  but  the  results,  taken  over  a  given  period. 


Fig.  3. 


blades  were  of  5  per  cent,  nickel  steel,  which  has  given  good 
results,  and  the  last  two  rows  were  of  aluminium  bronze,  and 
'where  the  blade  section  was  small  this  proved  disastrous. 

Fig.  6  show-s  typical  examples  of  these  blades,  which 
would  hardly  be  recognised  as  such,  after  15,000  and  18,000 
hours   respectively. 

On  the  later  sets  installed  brass  has  given  good  results, 
being  in  good  condition  after  26,000  running  hours. 

Auxiliary  Pump  Turbines,  Class  7.— This  type  has  also  a 
single  Curtis  wheel;  in  no  case  has  the  blade  material  shown 
deterioration,  both  steel  and  brass  being  in  excellent  condi- 
tion after  a  maximum  running  period  of  26,000  hours. 

General.— From  the  foregoing  remarks  it  is  perfectly  clear 
that  aluminium  bronze  for  use  as  a  blade  material  in  the  high 
temperature  stages  of  a  turbine  is  totally  unsuitable.  While 
brass  might  do  as  well  in  the  low  temperature  stages,  one 
would  not  expect  as  long  a  life  owing  to  the  soft  nature  of 
the  material. 

Five  per  cent,  nickel  steel  has  given  good  service.  Experi- 
ence with  brass  blades  covered  30,000  running  hours,  and  no 
renewal  owing  to  deterioration  has  taken  place:  it  is  pos- 
sible that  it  may  outlast  steel  due  to  absence  of  oxidation. 

Inlet  Nozzles. — These  are  of  cast-iron  on  all  the  turbines 
dealt  with,  and   as   supplied   by    the  makers  were  quite   tin- 


Fig.   4. 

satisfactory.  The  nozzles  are  a  series  of  ports  divided  by 
partitions,  and  the  latter  crack  badly,  large  pieces  breaking 
off  and  passing  through  the  turbine,  usually  bruising  the 
blades  if  no  more.  Blading  troubles  are  not  easy  to  locate, 
as  a  piece  of  metal  frequently  passes  through  several  stages 
before  becoming   jammed. 

Tests  showed  that  the  damaged  nozzles  did  not  reduce 
the  efficiency,  and  accordingly  a  V-shaped  portion  was  cut 
out  of  the  partition  before  fitting  the  nozzles,  which  has 
practically  cured  this  trouble. 

As  an  experiment  steel  divisions  forged  from  mild  steel 
bar  and  cast  into  an  iron  body  have  been  tried  on  a  large 
turbine  with  very  good  results.  Two  small  turbines  with 
steel  nozzles  gave  quite  satisfactory  results;  bronze  castings 
have  been  used  by  some  makers;  brass  would  probably  be 
too  soft. 

Curtis  Stationary  Segments. — Four  metals  have  been  used 
as  follows  : — Aluminium    bronze   disintegrated  rapidly  owing 


are  quite  inconsistent.  The  first  visible  indication  appears  hi 
the  form  of  a  fine  crack  on  the  inlet  side  of  the  blade,  and 
frequently  close"  to  the  outer  retaining  ring,  but  sometimes 
near  the  centre  of  the  blade.  Before  these  cracks  afe  actuallv 
visible,  they  can  be  produced  by  a  few  light  hammer  taps. 
These  cracks  extend  over  the  surface  of  the  blade,  cobweb 
fashion,  until  pieces  become  detached,  and  pass  through  the 
succeeding  stages,  severely  bruising  and  closing  up  the  wheel 
blading  on  the  inlet  side,  but  seldom  causing  a  strip.  Ulti- 
mately, the  whole  of  the  blades  crack,  and  if  not  attended 
to  the  guide  rine  collapses,  causing  heavy  fouling  and  serious 
damage  to  the  wheels  and  blading. 


Fig.  (i. 

Phere  is  little  danger  when  the  cracks  first  appear,  as 
several  months  elapse  before  pieces  of  guide  blade  break 
away.  Examination  at  intervals  of  3,000  hours  allows  one 
to  follow  the  condition  and  judge  when  the  ring  should  be 
renewed. 

In  the  case  of  the  guide  blade  diaphragms  as  fitted  to  Class 
4  and  5  turbines,  they  become  unsafe  as  soon  as  cracks  appear, 
and  Movement  of  the  diaphragms  in  the  direction  of  the  fol- 
lowing wheel  has  taken  place  on  different  occasions.  This 
tendency  to  displacement  of  the  diaphragm  is  probably  due 
to  the  circumferential  pitch  of  the  blades  in  the  guide  blade 
diaphragrn  construction  being  greater  than  in  the  guide  ring 
construction,  with  a  consequent  increase  of  diaphragm  area 
per  blade. 


V..;    80.     So.  3,0; 
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Experience  shows  the  great  disparity  in  the  running  houis 
between  the  various  stages  at  the  same  station,  and  the  same 
■stages  at  two  different  stations. 

■Influence  of  Material  on  Peterioration. — The  evidence  is 
hardly  sufficient  to  state  definitely  the  relative  advantages  of 
high  or  low  percentage  nickel  steel,  but  the  results  obtained 
in.  No.  4  set,  Kosherville,  point  to  steel  containing  no  nickel 
as  being  more  suitable. 

On  the  Class  4  turbines,  steel,  containing  no  nickel,  has 
been  supplied  for  some  stages,  and  has  so  far  shown  no 
deterioration,  while  other  stayes,  containing  30  per  cent. 
nickel  in  the  same  machine  have  shown  marked  deterioration. 

In  the  case  of  the  guide  ring  renewed  on  No.  1  set,  Vereeni- 
_;ing  (stage  10),  some  of  the  blades  were  badly  cracked, 
ind  others  appeared  to  be  in  perfect  condition;  one  of  each 
was  analysed,  and  both  were  found  to  be  30  per  cent,  nickel 
steel,  the  inference  being  that  the  presence  of  a  high  per- 
centage of  nickel  does  not  necessarily  cause  the  blades  to 
:  rack. 

Mechanical  Stresses  Imposed  on  the  Blades  by  Expansion 
and  Permanent  Growth  of  (lie  Retaining  Rings  and  Dia- 
phragms  and  by  Sudden  Changes  of  Temperature  in.  the 
Blades. — We  have  ample  evidence  of  the  exceedingly  heavy 
stress  imposed  on  the  blades  from  this  cause,  particularly  at 
the  high  temperature  end  of  the  turbine. 

When  the  machines  were  first  erected,  the  guide  rin  \ 
itted.  to  a  groove  in  the  casing,  and  secured  thereto  by  means 
-if  screws;  the  C.I.  diaphragm,  of  dished  formation,  is  grooved 
round  the  periphery  and  fitted  snug  to  the  inner  retaining 
ring  of  the  guide  ring,  there  being  a  corresponding  tongue 
fitting  the  groove  of  the  diaghragm  to  prevent  lateral  move- 
ment. The  convex  side  of  the  diaphragm  is  toward  the  high 
pressure  end  of  the  machine,  and  is  designed  to  resist  the 
difference  of  pressure  between  the  inlet  and  discharge  side  of 
the  guide  rings.  It  is  found  that  the  clearance  between  the 
diaphragm  boss  and  the  preceding  wheel  gradually  diminishes. 
It,  however,  does  not  relieve  the  blades  sufficiently  to  prevent 
severe  buckling  of  the  first  two  rings. 

It  is  seldom  the  blades  are  buckled  beyond  the  third  guide 
ring,  the  expansion  of  the  guide  rings  and  diaphragms  being 
naturally  less  as  the  temperature  decreases,  until  at  the 
•exhaust  end  it  is  comparatively  low,  seldom  exceeding  50 
deg.  C.  If  we  assume  heavy  pressure  on  the  blades  to  be 
the  cause  of  the  cracking,  it  seems  strange  that  where  the 
pressure  is  heaviest  the  blades  are  least  affected.  It  may  be 
a  contributory  cause,  but  in  any  case  it  is  obviously  better 
to  relieve  the  blades  of  this  .-tress  as  far  as  possible,  and  this 
has  been  accomplished  in  the  case  of  the  guide  rings  by 
machining  a  3  mm.  clearance  between  the  guide  ring  and 
diaphragm  and  resting  the  diaphragm  on  two  short  fitting 
-trips  on  the  lower  half.  A  few  copper  pins  are  fitted  on 
the  upper  half  of  the  guide  ring,  with  about  .5  mm.  clearance 
between  the  pins  and  diaphragms,  so  that  the  latter  cannot 
rise  too  much  and  foul  the  shaft  gland.  It  is  found  that 
ifter  a  time  these  pins  are  crushed  by  the  diaphragm,  and 
they  are  eased  periodically. 

In  the  case  of  the  guide  blade  diaphragms,  these  are  sus- 
pended on  lugs  at  each  side  of  the  turbine  casing,  3  mm. 
■'learance  being  left  all  round  the  casing  groove,  so  that  the 
diaphragm  is  free  to  move  when  fitted,  but  gradually  tightens 
.sideways  in  the  groove  as  the  growth  of  metal  takes  place. 

In  the  case  of  the  guide  blade  diaphragms  on  turbines, 
Classes  4  and  5.  which  were  fitted  to  relieve  blade  stresses, 
1  mm.  clearance  was  left  round  the  circumference  by  the 
erectors.  This  was  absorbed  during  the  first  year  of  running, 
and,  in  addition,  in  some  cases,  very  heavy  distortion  has 
taken  place. 

We  have  cases  on  record  where  long  life  has  been  attained 
without  the  rings  being  eased  at  all.  On  one  of  the  3,000-kw. 
sets  installed  at  Brakpan  some  of  the  blading  was  renewed 
after  46,890  hours  (stages  2,  6,  7),  and  on  the  adjoining  set 
the  blading  was  eased  after  over  40,000  hours,  and  is  still  in 
commission  and  in  good  condition  after  59,000  hours,  with 
the  exception  of  the  guide  ring  for  stage  -2,  the  blades  of 
which  are  now  cracking.  In  both  machines  the  blades  are  of 
30  per  cent,  nickel  steel.  Some  makers  use  steel  castings 
for  turbine  diaphragms,  and  this  material  is  not  subject  to 
permanent  growth  like  cast  iron. 

With  regard  to  the  sudden  expansion  of  the  blades  them- 
selves when  starting  up  a  set  from  a  cold  state,  the  blades 
are  thin  and  will  temporarily  attain  a  higher  temperature 
than  the  retaining  rings;  they  will  be  subjected  to  compres- 
sion stresses  on  this  account,  although  30  per  cent,  nickel 
steel  probably  has  a  very  low  coefficient  of  expansion.  36 
per  cent,  nickel  steel  (Invar),  used  for  instrument  work,  has 
no  coefficient  of  expansion. 

In  this  connection,  the  number  of  starts  over  an  extended 
period  have  been  examined  on  the  various  9,600-kw.  sets, 
but  this  does  not  seem  to  have  any  bearing  on  the  life  of 
the  blades,  and  it  is  probable  .that  these  stresses  are  not  so 
serious  as  others  which  the  blades  are  called  upon  to  with- 
stand. 

It  having  been  decided  to  cast  these  guide  blade  rings 
locally,  their  manufacture  presented  some  difficulty  at  first. 
Ordinary  steel  plate,  2  and  3  mm.  thick,  was  used,  cut  to 
shape  and  bent  round  a  former.  The  blades  were  then 
flanged  and  riveted  between  the  retaining  rings,  a  fairly 
neat  job  being  made.     It  is   significant   that   the  turbine  in 


which   these   re-bladed  rings  are  fitted  is  less  efficient  than 
-  of  similar  type..    This  may  be  due  to  the  rivet  heads 
and    flanged    portion    of  the  blades,   which    project    into   the 
steam  passage  and  obstruct  the  steam   flow. 
Other  Stresses,   Vibration,  Impurities  in  the  Steam,   to. — 
issume  the  drop  in  pressure  across  each  diapha 
be  6  lb.  per  sq.  in.,  and  the  diameter  of  the  dia] 
60  111.,  the  guide  blades  have  to  withstand  a  lal 

,    which   divided    between    the   blades  nyiv    nol 
cessive.     A  certain  amount  of  vibration  will  take  place,  due 
to  the   rotation    of  the   parts,  and   passage  of    -- 
the  blading.    Tins  vibration  acting  on  the  guide  blad 
under  stress  from  the  diaphragm  pressure,  and  perha 
critical    temperature,    may  cause   cracks   to   develop   and   ulti- 
mately break  down  the  material.     Another  factor  is  impuri- 
>m   the  boilers  with  the  steam.     For  in- 
stance,  on    the  at   Brakpan,   where  excel 
long  life  has  been  attained,  oil  occurs  as  a  greasy  deposit  on 
the  guide  blades,   and  may  have  acted  as  a   protective 

'  l'n  hi-  concluded. 


SOME     POINTS     IN     CONNECTION     WITH 
ENGINEERING     SPECIFICATIONS. 


The  paper  bv  Mr.  J.  Shepherd  was  read  and  discussed  at  a 
meeting  of  the  Scottish  Local  Section  of  the  Institution 
of  Electrical  Engineers  at  Glasgow. 

Mr.  Arch.  Page  (Glasgow)  agreed  with  the  author  that  in 
the  majority  of  eases  there  was  great  need  for  engineers  to 
specify  thoroughly  and  exactly  what  they  wanted  when  pur- 
chasing, and  he  cited  instances  to  show  that  if  a  standard 
apparatus  was  bought  the  purchaser  was  sometimes  left  with 
undesirable  features.  He  particularly  instanced  the  necessity 
for  having  steel  fittings  with  a  standard  turbine  on  the  high- 
pressure  side  for  the  superheated  -steam  they  had  now  to  deal 
with.  It  was  criminal  to  use  anything  but  steel.  On  the 
condenser  question,  if  they  did  not  specify  the  friction  drop 
from  the  condenser  they  might  get  pumping  plant  which 
would  take  twice  the  power  necessary,  while,  as  to  starting 
gear,  if  they  did  not  distinctly  specify  the  fittings  wanted 
they  would  probably  get  the  ordinary  brass-finisher's  product, 
which  would  be  unsuitable.  Mr.  Shepherd  had  advanced 
points  to  be  included  in  a  specification  as  general  conditions, 
detailed  technical  requirements,  and  bills  of  quantities.  An- 
other very  important  heading  was  technical  data,  which 
ought  to  be  supplied  by  the  contractor,  andasked  for  in  the 
specification,  because  otherwise  they  would  probably  require 
to  spend  a  day  with  the  contractor's  representative  before 
they  had  anv'  proper  idea  of  what  was  being  submitted. 
General  conditions  had  been  a  very  thorny  subject  for  several 
years,  and  in  the  I.E.E.  General  Conditions,  which  Mr.  Shep- 
ggested  should  be  more  or  less  accepted,  there  were 
some  points  which  required  consideration.  For  instance,  it 
was  said  that  the  testing  should  be  done  by  the  manufac- 
turer; the  purchaser  was  not  at  all  likely  to  accept  a  piece 
of  apparatus  which  had  been  tested  by  the  manufacturer 
only.  Another  point  related  to  solicitors  or  town  clerks  draw- 
ing up  general  conditions;  in  Mr.  Page's  opinion  it  would 
be  better  for  'he  engineer  to  draft  the  specifications  first. 
and  then  give  the  legal  experts  their  turn  at  improving  mat- 
ters. There  appeared  to  be  some  contradiction  in  the  sug- 
gestion that  the  lowest  offer  should  be  accepted  on  a.  clear 
and  concise  specification,  and  that  the  results  would  bo 
generally  satisfactory,  if  the  engineer  was  allowed  to  select 
a  firm  of  known  excellence  and  ripe  experience. 

Mr.  Shepherd  exi^lained  that  his  point  was  that  if  the 
engineer  was  allowed  to  select  a  well-known  firm  of  ripe 
experience  there  would  be  little  doubt  of  the  excellence  of 
the  plant.  thom:h  they  might  take  it  as  a  general  rule  that 
the  tender  usually  accepted  was   the  lowest. 

Mr,   p,  ,1    to  deal   with    the   coal    specification, 

painting  out  that  the  method  which  had   worked  all  right  in 

his  experience  was  to  buy  from  pits  from  which  they  were 

in   the   habit    of   purchasing— the    pits   extending   over    large 

areas      and     the     engineer     making     tests    over    considerable 

periods.     The   contractor   was  usually   left  in    the  dark  as   to 

what  was  'lie  value  of  the  coal.     When  the  tenders 

were  received   the  calorific  values  were  tested  and  compared 

with  the  calorific  values  of  the  previous  tests,  and  the  orders 

were  placed   accordingly.     He  disagreed   with  Mr.    Shepherd 

duel  system  of  cable  laying  was  the  best.     Nowadays 

dure   was   not    to  work  through   a  nest  of  ducts,  but 

s  around  which  they   were  likely 

to  pick  up  busi 

Mr.   K.  Sbddoh   [Edinburgh]  said  it  seemed  very  m 
f,„-  ,.Ver\  ■  define  clearly  the  conditions  and, results 

1  to  obtain  witli  the  plant,  but  to  try  and  design  the 
would  hinder  engineering  generally.     It   was 
folly  for  the  purchaser  to  be  too  definite  in  detail  in  specifica- 
tions,   because    then    the    manufacturer    did    not    get    a    fair 
to  experiment  with  his  own   particular  kind  of  appa- 
ratus     \  M-formation.  there  was  a  wide  field  open 
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for  the  fuel  engineer  to  secure  a  greater  efficiency  in  the 
relation  pi  coal  to  the  output  from  the  generator.  lie  agreed 
with  Mr.  Page  that  if  the  colliery  proprietors  would  not  con- 
form to  the  practice  of  selling  by  is.th.u.'k  the  purchaser  had 
simply  to  get  the  values  of  the  coals  from  each  particular  pit. 
He  hoped  the  colliery  owners, "however,  would  see  the  reason 
ableness  or  selling  on  the  b.th.u.  basis. 

Mr  Morgan  (Glasgow)  gave  it  as  bis  experience  that  it 
was  better  to  get  coals  from  adjacent  pits  and  strike  the 
relative  values  between  the  different  collieries.  The  coal 
which  had  the  highest  calorific  value  might  not  necessarily 
suit  them  best. 
Mr.  M'Leod  (Glasgow)  thought  it  was  an  extraordinary 
•  tnmB-  that,  while  most  engineers  recognised  the  importance 
or  drawing  up  a  sharply  worded  specification  for  capital  plant 
there  were  too  few  who  took  the  trouble  to  extend  the  system 
to  cover  consumable  stores.  Very  often  the  purchaser  of 
consumable  stores  was  left  with  some  non-technical  clerk  who 
might  allow  himself  to  be  led  awayXby  a  plausible  traveller 
into  purchasing  an  unsuitable  oil  for  use  in  turbines  which 
might  lead  to  the  ultimate  wrecking  of  the  plant.  Sometimes 
specifications  were  purposely  left  vague,  and  some  local  autho- 
rities had  reason  to  regret  signing  free  wiring  contracts  which- 
were  sometimes  drawn  up  in  a  very  crude  way.  Many  en- 
gineers in  this  country  had  been  influenced  by 'the  supposed 
economy  effected  by  using  small  coal.  One  could  understand 
that  attitude  being  taken  some  years  ago,  when  the  colliery 
owners  were  pleased  to  get  rid  of  this  material  at  5s.  or  6s 
a  ton,  but  at  the  present  price  of  15s.  it  was  not  worth  it 
Greater  economy  could  be  effected  by  purchasing  large  coal 
and  crushing  it  suitably  for  their  grates.  He  suggested  in 
cable  laying  the  use  of  armoured .  cables  laid  direct  in  the 
ground  as  economical,  particularly  in  rural  districts,  where 
transport  was  scarce  and  expensive. 

Mr.   J.  M.  Mnis'RO   (Glasgow)   argued   that   every  specifica- 
tion    no  matter   how   carefully  prepared,    provided   openings 
for  the  contractor,  who  was  at  least  as  clever  a  man  as  the 
engineer,    who   desired,   and    perhaps  was   rather   compelled 
to  find   some  way  of  escape  from   the   position  in   which  he 
found  himself.    In  the  end,  client  and  contractor  alike  must 
trust   the   engineer.       The    "lowest    tender"    was   a    fetish 
before  which   local  authorities  had   bowed  for  years    and  ft 
had   much   superficially  to  recommend   it;  but,    after   all    it 
was  an  insufficient,  insecure  and  shallow  defence,  and  one  of 
the   benefits  in  having  a   competent  engineer  was  that  they 
could  come  out  into  the  open  and  accept  any  tender     What- 
ever any    large  number   of  consulting    engineers    might   ask 
for,   they  should  not  cease  to  contend  for  a  big  measure  of 
freedom  when  the  choice,  of  tender,  not  necessarily  the  cheap- 
est   came   to  be   decided.     In   one  case,   out  of  nine  or   ten 
tenders  he  got   for  a    generator,   he  accepted  the  dearest   of 
tbe    lot.      fie  also    supported   the    purchase    of    coal   by    the 
b.th.u.  principle  as  being  the  only  sensible  and  practical  one 
In  his  reply,  Mr.  Shepherd  said  he  would  go  further  than 
Mr    i  age,  and  say  it  was  criminal  to  use  cast-iron  for  super- 
heated steam  for  anything  over  500  deg.  for  permanent  work- 
He   agreed  that   it   was  very   necessary   to  go  into  details   in 
spe.cif.vmg  turbo-generators.     In  the  supply  of  motor  starters 
there   appeared  nothing  more   iniquitous  than   the  action    of 
some  contractors,  who  seemed  to  see  how  cheaply  they  could 
manufacture  their  apparatus   without  much  regard  to 'design 
fitness,  or  robustness.     He  agreed  with  Mr.  Page  that  trans- 
formers, and    other    plant  might    he  perfectly  suitable    when 
placed    in    small  power  systems,    but    when    placed   in    large 
systems,    with    unlimited     power    behind     them,    such    plant 
utterly   failed,  hen,-,,   the   necessity  of   detailed    specifications 
In     his    opinion,    it    was    necessary     to    specify    with    some 
detail,    so   that    they    could    accept    the    lowest    tender    with 
some  degree  of  comfort,     He  agreed  with  Mr.  Seddon  that  it 
was  better  to  buy  coal   direct  if  they  could  get  the  mineral 
ot  a    fixed  value,  but   if  they   compared  deliveries  from    the 
same  colliery  for  the  same  year  they  would  get  anything  hut 
uniform    value.      He  submitted  the   following  fllimvf,   in  this 
connect,,,,,    actually   obtained    from  analysis :  —Highest   mois- 
ture, 14.1  per  cent.;  lowest,  9.5  per  cent;  highest  small,  32.4 

14-nrf'  •  '""'est'  I3'?  ]cv  cent-  l"Kliest  calorific  value, 
13,500  b.th.it.  s;  and  lowest,  12,294  b.th.u.'s.  If  engineers 
were  going  to  buy  their  raw  material  at  fixed  prices  and 
varying  so  much  in  value,  they  were  not  buying  economically. 
brom  his  general  experience,  the  accepting  of  the  lowest 
^nder  was  a  course  which  had  seldom  ended  in  difficulties 
when  tendering  to  a  proper  specification.  The  question  of 
how  varying  tenders  and  varying  qualities  of  coal  could  be 
justed  was  answered  if  thev  put  in  the  specification  for 
coal  ol  standard  value,  and  that  standard  value  a.  calorific 
value,  of,  say  12,500  b.th.it..  moisture  9  per  cent  small  20 
per  cent  ash  10  per  cent.  Thev  could  then  arrive  at  a 
E'  I l"'''  thf,v.  »nM  say  which  particular  coal  was  the 
cheapest.     Sampling  was  an  easy  , natter,   and  he  never  knew 

■irin"   wV         ?  «5n*rac*?r  *&*  fo*  an  independent  analysis 
dining  10  years    buying  by  this  method. 


_  ^,irT,in?ham  E,ectr'city  Department— Fkmalk  Labour. 

-liie  Uectuert.y  Supply  Committee  has  decided  to  employ  women 


NEW     PATENTS     APPLIED      FOR,      1917. 

(NOT    YET    PUBLISHED). 

Compiled    expressly    tor  this   journal    by    Messrs.   W.    V.   Thompson    &   Co.,- 

'  ,"?.'    ,'*TK'     28"'    Hi8h     Holborn-    '-"'"""'     W.C,    and    at 

Liverpool    and    Bradford. 

5,315.    "Sparking  plugs   to.    internal-combustion  engines."     A.  G     Franci 

April  16th.  b  ■■*.*. 

■r,':i:,:l-     "Wireless    receiving    circuits."     A.    J.    Martin.     April    16lh 
5,349.    "  Electric   lamps."     L.   W.  Cox.     April    16th. 

5,354.    "  Construction  and  manufacture  of  electric   incandescent  lamps    ac« 
and    sockets."     K.    Sassuliez.      April    16th. 
5,358.    "  Electrical  insulators."    Butlers,  Ltd.,  &  G.  V.  Twiss.     April  16th, 

.r5^'       "i'V'V'T    °r  .!""''     \"1"     '"     ""Pl'tying    apparatus    for    wireless     tele- 
graphy and   telephony.       M.    Latou«      April   16th.     (France,   April  15th,   1916.) 
5,365.     "Thermostatic   apparatus,    especially    applicable    as   relays   and    circuit 
interrupters.        E.    A.    Graham   &   w.  j.  Rickets.     April    1,1th. 

i^^«rlS^?VMrB*,in'! "'"""  currems-"  "  L,,!MV  AP"' 

5.410.  "Electric    healing    ol     metalli,     bodies    for    forging,    *c."        D.    F. 

VAMI BKLL.       April     I7tn. 

5.411.  "  Magneto  or   dynamo-el-ctric   machines."     Soc.   Anon,    as  Magnetos. 
et  Appareils    Electrifies    Sama.      April    17th.     (France,    Max    17th,   1.916  | 

5.412.  "Electric   contact-breaker."     Soc.   Anon,    de    MacNETOS    m    AppaRFILS 
Llectriques  Sama.     April   17th.     (France,  May  26th,   1916.) 

5.413.  "  Storage    batteries."      Sir    C.    S.    Forbes.      April   17th. 

5,431.     "  Plug    for  telephone  switchboards,  &c."     P.    P.    CRAVEN,     April    lStlt 

MA»n48'  it  "a"u'acture    ol    metaIlic    tu"gs'c"    and    its   alloys."      (>.    J.    S,vs- 
naru.       April    loth. 

5,451.     "  Protective     devices     for    electric     apparatus  "      Brit 

Houston    Co.    (General    Electric    Co..    U.S.A.).      April   18tb. 

5,481.     "Sparking   devices."      F     J.    Turouand.      April    19th. 

5,483.     "  Sparking  plugs."     B.    D,  Howarth.     April  19th 

Ttif t    -•',Co.r,1a1"'-Cl'rren,    m°t0r   and  dv'"m°    "ilhout   commutator."     M.    C. 
1  iarks.      April    19th. 

5,503.     "  X-ray    tube,    stand,    and    table."      E.    E.    Greville.      April   I9ih 

5,519      "Wireless     signalling      systems."       British     Thomson-Houston    Co. 

(General    Electric   Co.,    U.S.A.).      April    19th. 

19165?8'  "E'eC'riC  lamPs-"  S-  VeiAMi.  April  19th.  (U.S.A.,  April  19th. 
5,576.  "Spark  control  in  combustion  engines."  J.  G.  Heaslet.  April  20th 
„na';„' "'  'r?nltA°n  s>'sl<'m.,\o„l,  starting  apparatus  for  internal-combustion 
engines.  G.  Dolce.  April  20th.  (Italy,  July  4th,  1916  ) 
A^:S$Z™^^  ^-al-combustion  engines."  K.  Malivsrt. 
\  riflist"  ProCtSS   f0f   eIec,rol>Eit    deposition    of    metals."      N.    H     M.    Dkkkkk. 
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PUBLISHED     SPECIFICATIONS. 

1916. 

The  numbers  in  parentheses  are  those  under  which  the  specification  will 
be   printed  and  abridged,  and    all    subsequent  proceedings  will  be  taken 

4,104.  Route  indicating  and  Signalling  Devices  for  usr  ov  R,„n„s 
>NT,jrfi  !,'KE'  R'  °'  Berry  *  H'  VV'  Mo°""-  March  20th.  "IB-  lia*.902.> 
of^itiotiT,   g^a"    a04.TnS05.,r"    ^^      "mh    *>*>    ^     <P— 

4,177.  Indicator  or  Signalling  Apparatus  for  Indicati.no.  the  Turning  rF 
Motor    Vehicles.      H.    O.    Faulkner.      March   21st,   1916.      (104,908) 

4.275.  Burglar  Alarm  Systems.  C.  a  Carnenter  March  oo.^  ioic 
(104  918)  e^rpinter.        March     jane,     Ullh. 

t'Hl'     wAMPS'      Qua"-L:ln,Pen    G«-      February    12th,    1915.      <100.20r.) 
Jn   r'„,      ™» PT°'^    P"«'V*ting    Implements,    Cable-lav.no    Macm.nes. 
and    the  line.     W.   E.    Martin.      July  8th,    1916.      (105,000  ) 

Co2' T'F  KPCTERS  T KW'REL0-S,  S,,GNALS-  ■*"«*»!'«  Wireless  Telegraph 
Co.  &    h.    P.  Swan.      February   25th,  1916.      (105.0N1  , 

(105eU89.)  TKLE0RAmY-  Muirh«<i  &  Co.  and  G.  O.  Squier.  March  24t>,  1916. 
(lOfflOO  r°R"BLB  Electr,c  Battery  Lamps.  H.  F.  Joel.  March  Z9lh,  1910 
(105J04  )  ELECTR,C     Icnit,on    °f    Explosivrs.      R.     Miller.      March    »th,    191*. 

4,703.     Thermostatic    Circlit-bheakin,-,      Apparatus     for     F,  Kr™»-     Hl-.t...... 

J.    E.    Harvey.     April  3rd,    1915.     (100,252.)  electric    Heaters. 

5,104.  Enclosure  for  Switchoear.  A.  11.  Curtis  &  Ieranic  Fle.-trie  c 
April  6th,   1916.      (105,124.)  g  Llcctrte    to. 

6,121.     Process  and  Apparatus  tor  Effecting  Chemical  Reactions  by  means 

ok   ht.ECTRic   Arcs.     A.  V.  Lipinski.  April  28lh,    1916.     (105,135.) 

9,020.  Dynamo-electric  Machines.  Crompton  &  Co  and  N  p,n!,h.n, 
June  27th,    1916.      (105,165.)  '  ■  rnsubenc 

mm.)   Magnet°-e-'-ectr,c    Machines.      F.     R.    Simms.     August    and.    1916. 

10,939.  Flectric  Motor-starting  Switches  or  Controllers.  F  \e„t0„ 
and    Newton    Bros.    (Derby).    Ltd.      August   2nd,    1916.      (105,181  ) 

L-n,v40-,,  M"NS.  for  CoN'"icTW(;   ''"'Ks.   Electrical  Conduits    and  the  likb 
h.    \V.    Urcn.     August   9th,    1916.      (105,182.) 
14,767.     Vapour     Electric    Systems    for    Conversion    of    Direct    Blktric 

M  !Z  'NT„°  „A,-TEK~"'W-,  C";,,;e1NTS,„,rBri,ish  Westinghouse  Efwtric  anrf 
Manufacturing    Co.      November    29th,    1915.      (102.484.) 


Electrically-Propelled  Battle  Cruisers.— The  U.S.  Navj 
Department  has  decided  to  build  five  battle  cruisers  with  electrical 
propulsion  machinery.  The  vessels  will  cost  about  $70,000,000  for 
hulls  and  machinery.  There  will  be  another  expense  of  about 
So, 337,8 10  for  arms  and  armament  on  each  ship.  These  will  be 
the  first  battle  cruisers  built '  by  the  United  States,  and  the  first 
equipped  with  electric  propulsion,  although  the  collier  Jupiter 
electrically  driven,  was  built  by  the  United  States  some  time  ago. 
and  has  proved  a  great  success  from  a  naval  viewpoint.  The 
details  of  the  electrical  machinery  have  not  yet  been  worked 
out  ;  several  months'  time  will  be  needed  for  this  work.  The 
generators  will  be  driven  by  steam  turbines.  Four  new  battle- 
ships are  also  to  be  equipped  with  electric  drive. — Bleotrieal  Wnrhl. 
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The  publication  of  the  annual  report  of  the  Institu- 
tion marks  the  approaching  termination  of  the  ses- 
sion so  far  as  meetings  of  members  are  concerned. 
but  by  no  means  signifies  the  end  of  the  year's  work 
to  the  Council  and  Committees.  Last  year,  accord- 
ing to  the  report,  the  Council  met  16  times,  and  the 
Standing  and  other  Committees  held  no  fewer  than 
122  meetings;  as  many  of  the  members  sit  on  seve- 
ral of  the  Committees,  and  on  the  Council  as  well. 
it  will  be  seen  that  service  on  these  bodies  is  no 
sinecure,  but.  On  the  contrary,  calls  for  considerable 
personal  sacrifice.  While  no'very  remarkable  events 
have  characterised  the  period  covered  by  the  Report, 
the  Council  is  to  be  congratulated  on  the  solid  work 
accomplished  during  the  year,  and  on  the  progress 
which  it  has  made  in  the  direction  of  serving  the 
interests  of  its  members  and  of  the  electrical  indus- 
try more  effectively,  under  the  energetic  guidance 
of  the  President,  Mr.  C.  P.  Sparks,  whose  term  of 
office  has  been,  perhaps,  the  most  strenuous  and 
exacting  of  any  in  the  history  of  the  Institution. 

Amongst  the  principal  events  of  the  past  year 
have  been  the  consummation  of  the  movement  to- 
wards the  expunction  of  the  names  of  alien  enemies 
from  the  list  of  members;  the  lamented  death  of 
Dr.  S.  P.  Thompson,  a  misfortune  that  cannot  be 
repaired ;  the  appointment  of  the  Committee  on 
Electricity  Supply ;  and  the  adoption  of  the  import- 
ant series  of  recommendations  submitted  by  the 
President  on  behalf  of  the  Council  to  the  F.lectrical 
Trades  Committee  of  the  Board  of  Trade. 

The  Committee  on  Electricity  Supply  has  been 
awaiting  the  publication  of  the  report  of  the  Elec- 
trical Trades  Committee  in  order  to  "  work  as  far 
as  possible  along  the  lin&s  which  it  was  anticipated 
would  be-  indicated  therein."  In  this  remark  is 
clearly  implied  an  expression  of  surprise  at  the  in- 
explicable delay  in  publication  of  the  report,  winch 
was  understood  to  be  practically  ready  weeks  ago; 
veiled  protests  may  be  appropriate  to  the  report  of 
the  Institution  Council,  but  do  not  go  far  enough 
for  us — we  regard  it  as  extremely  unfortunate  that 
this  important  matter  should"  be  held  up  so  long. 
Who  is  responsible  for  the  delay  ?  It  may  be  that 
some  hidden  influence  is  at  work  to  hinder  the 
publication  of  the  report  or  to  obtain  some  modifica- 
tion of  its  terms,  and  we  trust  that  every  effort  will 
be  made  by  the  Council  of  the  Institution  and  other 
bodies  concerned  to  bring  the  matter  to  a  head.  On 
the  other  hand,  we  fail  to  see  why  the  I.E.E. 
Committee  should  mark  time  so  patiently:  so  far 
as  we  can  see,  while  the  National  Electric  Supply 
Joint  Committee  appointed  by  the  LM.E.A.  and  the 
I.A.E.P.C.  has  been  getting  on  with  its  work  of 
organisation,  and  has  set  the  machinery  in  motion 
towards  linking-up  in  various  districts,  the  I.E.E. 
Committee  has  apparently  effected  little  beyond 
.selecting  standard  frequencies  for  certain  districts 
(50,  40,  and  25,  at  a  guess),  and  has  now  adopted 
the  discredited  "  Wait  and  s«e  "  policy  which  so 
nearly  lost  the  war  for  us.  The  Committee  will 
"proceed  with  their  deliberations"  truly  an  apt 
expression:  surely  we  may  hope  for  something 
definite,  more  energetic,  than  is  suggested  by  the 
present  attitude  of  the  Committee.  This  is  a  time 
not  for  "deliberation."  but  for  prompt  and  vigorous 
action. 

We  congratulate  the  Council  and  the  Committees 
of  Local   Sections  upon   the  excellent  work  that  is 
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being  done  towards  enabling  disabled  sailors  and 
soldiers  to  secure  employment  as  sub-station  and 
switchboard  attendants.  Our  hearts  go  out  to  these 
brave  fellows  who  have  paid  so  heavy  a  price  for 
the  freedom  of  their  country,  and  we  are  especially 
pleased  to  see  that  the  efforts  of  our  leaders  are 
being  so  well  supported  by  central-station  managers 
that  the  applications  for  men  out-number  the  candi- 
dates for  employment  by  more  than  two  to  one. 
Before  the  return  of  peace  the  number  of  men  to 
be  provided  for  will  be  far  greater,  and  increased 
facilities  for  training  them  will  be  urgently  re- 
quired. This  is  a  work  which  deserves  the  heartiest 
encouragement  from  all  who  are  in  a  position  to 
assist  in  pressing  it  forward. 

We  are  glad  to  see,  too,  that  the  Institution  took 
prompt  action  in  the  emergency  created  by  the 
memorandum  of  the  Reserved  Occupations  Com- 
mittee, which  threatened  to  cripple  the  supplv  of 
electricity  to  factories  engaged  upon  the  manufac- 
ture of' munitions  of  war.  It  is,  no  doubt,  difficult 
for  laymen  to  appreciate  the  exceptional  conditions 
obtaining  in  the  eleotricity  supply  industry — the  ex- 
tremely small  number  of  men  employed  in  compari- 
son with  the  magnitude  of  the  operations  carried  on, 
and  the  imperative  necessity  of  their  being  highly 
skilled  men  who  cannot  possibly  be  replaced  by  un- 
skilled labour,  still  less  by  women,  except  in  minor 
posts.  An  excess  of  zeal  on  the  part  of  the  mili- 
tary authorities  might  easily  lead  to  irreparable 
consequences  if  not  checked  before  the  mischief  was 
done,  and  it  was  fortunate  that  the  Institution,  in 
alliance  with  the  I.M.E.A.  and  other  representa- 
tive associations,  was  able  to  secure  the  reconsidera- 
tion of  the  Committee's  ill-advised  decision. 

Lastly,  we  pay  a  tribute  of  respectful  admiration 
to  the  1,671  members  of  the  Institution  who  have 
joined  the  Colours  in  defence  of  the  Realm — more 
than  a  quarter  of  the  total  membership.  This  is 
indeed  a  splendid  record,  which  is  enhanced  by  the 
long  list  of  distinctions  already  awarded  to  mem- 
bers, and  the  sad  but  glorious  Roll  of  Honour  en- 
graved upon  the  memorial  panels  in  the  hall  of  the 
Institution. 


Nobody  who  is  closely  following 
Engineering  the  course  of  industrial  controversy 
Labour  and  negotiation  in  these  davs  of 
and  the  War.  continued  strain  and  anxiety  antici- 
pates, freedom  from  unrest  for  long 
at  a  time.  The  ever-changing  demands  of  the  war 
give  rise  to  new  situations  every  few  weeks  or 
months,  and  all  of  these  new  situations  have  to  be 
negotiated  with  tact  and  sympathy  in  order  that  we 
may  avoid  the  ugly  rocks.  It  is  useless  to  regard 
each  new  demand  from  Labour  as  an  act  of  dis- 
loyalty, as  a  want  of  patriotism,  or  as  treacherv 
endangering  our  fighters  in  the  field.  Of  course, 
there  are,  as  always,  even  now,  most  unworthy  ele- 
ments at  work  which  seem  to  aim  at  causing  disaffec- 
tion and  in  that  way  endangering  the  Allied  cause, 
but,  on  the  whole,  we  believe  that  their  influence  is 
not  extensive.  Indeed,  considering  everything,  and 
observing  the  worse  conditions  obtaining  in  other 
countries,  we  have  reason  to  be  thankful  that  things 
have  gone  on  as  satisfactorily  as  they  have  during 
the  past  two  or  three  years.  What  are  needed  above 
all,  in  these  very  irritating  days,  are  coolness,  calm- 
ness, and  composure;  if  we  have  not  these  qualities 
we  cannot  expect  to  keep  our  heads  and  deal 
reasonably  with  difficulties  which,  we  suppose,  are 
more  or  less  inevitable  under  the  unparalleled  circum- 
stances of  the  times.  Those  who  have  been  respon- 
sible for  simultaneously  maintaining  the  supply  of 
men  for  the  Forces,  and  maintaining  or  increasing 
the  output  of  munitions,  have  had  to  deal  with  a 
host  of  problems,    some  of   them    very  delicate   in 


character,  and  possibly,  when  their  wishes  have  in- 
clined them  in  one  direction,  they  have  felt  it  to  be 
more  judicious  to  take  another  course  because  the 
main  interests  of  the  Allies  were  at  stake.  Step  by 
step,  as  the  situation  has  altered,  has  Labour  been 
drawn  from  industry,  and  latterly  workers  on  muni- 
tions haVe  been  called  upon  to  take  up  the  less 
remunerative,  but  more  immediately  necessarv,  duty 
of  training  for  military  service.  The  Trade  Card 
system,  introduced  at  one  critical  period  to  tide  over 
an  emergency,  answered  for  a  tinie,  but  its  own  in- 
herent defects  were  soon  revealed,  for  they  caused 
disaffection  between  the  men  themselves.  And  now. 
in  connection  with  the  call  for  the  half-million  men 
that  must  be  with  the  Colours  by  July  in  order  to 
maintain  our  fighting"  forces  against  the  wastage 
that  the  attacks  on  the  Hindenburg  line  have  neces- 
sarily brought,  the  Trade  Card  system  has  had  to 
be  abolished  and  other  measures  introduced  for 
protecting  the  really  indispensable  worker  in  the 
factory.  The  past  ten  days  have  not  unnaturally 
been  an  anxious  period  in  this  respect,  but  we  trust 
that,  by  the  aid  of  British  good  sense  and  general 
determination  to  defeat  the  enemy  speedily,  the  new 
arrangements  will  be  found  to  work  smoothly. 
Last  Saturday  night  the  Amalgamated  Society  of 
Engineers  announced  that  its  delegates  had  reached 
agreements  with  the  Government,  and  that  arrange- 
ments had  been  come  to  in  connection  with  the 
schedule  of  occupations  providing  adequate  protec- 
tion for  skilled  men  and  apprentices.  As  a  result, 
there  has  been  no  stoppage  of  work.  In  addition, 
the  strike  of  engineers  in  South  Lancashire,  which 
was  due  to  difficulties  arising  out  of  the  dilution  of 
private  commercial  work  at  a  Castleton  factory  with 
female  labour,  and  out  of  the  question  of  the  recog- 
nition of  the  engineering  Trade  Union,  has  also 
been  settled.  Whatever  the  terms  of  settlement  in 
these  cases,  we  suppose  we  must  be  thankful  that 
the  anxious  period  has  again  been  successfully 
negotiated,  so  that  we  may  get  on  with  the  war. 
recruiting  the  needed  young  men,  and  continuing 
the  output  of  materiel.  The  engineering  workers 
are  essential  to  the  conduct  of  the  war,  and.  of 
course,  they  know  it.  A  hundred  times  has  it  been 
stated  by  our  leaders  that  the  work  being  done  in 
the  engineering'  workshops  is  vital.  Sir  Edward 
Carson's  message  to  the  London  Association  of 
Foremen  Engineers  last  Saturday  put  the  matter 
very  forcefully.  He  showed  once  again  how  the 
dauntless  gallantry  of  our  sailors,  soldiers,  and  mer- 
chant seamen  was  of  no  avail  without  the  assistance 
of  the  shipyards  and  the  engineering  shops,  and  that 
the  answer  to  the  latest  German  barbarism  lay  in 
those  yards  and  shops.  His  appeal  to  all  to  re- 
double their  effort  until  victory  is  won  was  timely, 
and  very  necessary  at  such  a  juncture,  however 
familiar  it  mayr  have  become.  "  Until  Victory  is 
won"!  But  what  after?  The  present  anxieties. 
stress,  and  strain  will  have  passed  away,  and  the 
causes  for  irritation  may  be  changed,  but  all  of 
these  experiences  through  which  we  pass  now  tell 
us  very  plainly  that  we  ma\r  anticipate  when  there 
is  Peace  between  the  nations,  new  anxieties,  which 
will  call  for  the  most  careful  negotiation.  Indeed. 
were  it  not  for  the  strain  of  war-time  conditions,  and 
all  that  they  mean  to  all  of  us,  being  largely  respon- 
sible for  prevalent  disaffection,  we  should  feel  dis- 
posed to  despair  of  a  happy  issue  ever  being  arrived 
at  in  such  a  matter  as  Industrial  Peace  negotiations. 
The  new  spirit  of  the  Trenches,  of  which  we  hear 
and  say  so  much,  does  not  seem  to  have  reached 
Home  yet.  Will  it  arrive  when  "  the  boys  come 
Home"  ?  We  trust  that  it  mayl  and  in  order  to  per- 
petuate it,  if  it  does,  we  need  to  continue  now  all  the 
useful  schemes  and  negotiations  that  we  can  pro- 
duce designed  to  prepare  the  way.  We  will  hope 
and  prepare  for  the  best,  whatever  we  may  con- 
scientiously fear. 
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ELECTRO-CULTURE     AND     CROP 
PRODUCTION  :     RESULTS     DURING      1916. 


I.\  view  of  the  more  extended  knowledge  of  the  effect  of 
overhead  electrical  discharge  on  plant  growth,  which  carefnl 
investigation  has  rendered  available  during  the  last  year  or 
two,  the  results  obtained  experimentally  at  Lincluden  Mains 
Farm.  Dumfries,  during   1916,  are  of  particular   interest  ; 


Electrified  Oat  Ckop,  August  8th.  1916 


more  especially  is  this  so,  in  view  of  the  excellent  record  of 
the  previous  year. 

These  1916  results  were  recently  described  by  ; Prof. 
V.  H.  Blackman  and  Mr.  Ingvar  Jorgensen  in  an  article  in 
the  Journal  of  tin-  Board  of  Agritultwe,  and  the  authors 


Oat  Ckoi'  on  CFsblkctbipied)  Control  Area. 
August  8th,  1916. 


acknowledge  their  indebtedness  to  Miss  lv  ( '.  Dudgeon  in 
the  carrying  out  of  the  experiments. 

The  experimental  crop,  as  in  1915.,  was  oats  ;  the  soil  of 
the  field  was  a  sandy  loam,  and  the  held  (of  !i  acres)  had 
been  in  pasture  without  manure  for  the  three  previous  years, 
having  been  grazed  over. 

One  acre  was  chosen  as  the  electrified  area,  ami  two  half- 
acres  as  controls  ;  one  control  was  near,  but  measurement 
showed  that  it  received  only  a  slight  discharge,  while  the 
other  control  was  out  of  the  track  of  the  prevailing  westerly 


winds,  and  at  such   a   1 1  i -l;., , . . •   thai    even   with  north-wesi 
winds  it  received  practically  do  discharge. 

The  difficulty  of  confining  the  discharge  i"  the  area  to  be 
electrified   is  much  reduced   by  keeping. the  wires  low,  and 

an  earthed  screen    of   win:   netting    was  found    unne 
owing  to  the  low  position  of  the  wires  ami  the  position  ami 
distance  of  the  controls. 


Clover-hay  Crop  on  Cnelectrified  Ground. 

The  overhead  discharge  was  applied  by  means  of 
of   21  wires   running    parallel    to    the   short    sides    of    a 
rectangular  area  (88   yards  x   55   yards),  the  wires  being 
about   l|   yards  apart,  and  supported  at   their  ends  about 


Clover-hai  Crop  on  Ground  Electrified  l-he  year 


7  ft.  from  the   ground,  though    towards   the   end  of    the 
experiment  the)  sagged  down  to  6  ft.  at  the  centre. 

The  current  supplied  through  the  primary  circuit  was 
about  the  same  as  in  previous  years,  i.e.,  ."■  amperes  at 
50  volts,  but  owing  to  t lie  lower  level  of  the  wires 
(7  ft.  as  compared  with  in  ft.  in  1915  and    15  ft.  in   1914  I, 


503 


THE    ELECTRICAL    KEVLEW.        [vol.  so.   No.  2.059.  may  n,  1917. 


and  the  closer  arrangement  of  the  wires  (13i  ft.,  as  against 
15  ft.  in  1915  and  20  ft.  in  1914)  the  intensity  of  the  dis- 
charge received  by  the  crop  was  much  increased.* 

The  crop  was  sown  on  March  27th,  appeared  above 
ground  on  April  18th,  and  the  discharge  started  the  next 
day  :  by  May  16th  the  electrified  plants  were  markedly 
deeper  green  in  colour  and  taller,  and  later  measurements 
of  the  average  heights  of  plants  were  as  follows  : — 


HIGH-TENSION 


June  18th 
June  25th 
July  3rd 


Electrified.  Control  1.  Control  i 

.     19  in.             11  in.  12  in. 

.     24  in.             19  in.  18  in. 

.     32  in.             21  in.  20  in. 


After  the  latter  date  it  was  not  possible  to  obtain  measure- 
ments without  damaging  the  crops. 

It  was  clear  that  the  electrification  extended  some  little 
distance  from  the  trial  area,  for  the  height  of  the  crop 
round  the  area  was  above  the  average,  and  gradually 
decreased  with  distance. 

The  discharge  was  continued  until  August  17th,  being 
used  only  in  the  day  time  and  discontinued  during  actual 
rain  :  the  discharge  time  was  848  hours  during  the  season. 

It  was  generally  agreed  that  the  oats  were  the  finest  crop 
in  the  district ;  unfortunately,  heavy  rain  storms  towards 
the  end  of  August  caused  damage  to  the  crop,  and  loss  of 
grain  occurred  before  harvesting.  The  yields  obtained  were 
as  follows  : — 


Grain. 
Electrified,      2,637  lb.  I 

Area.  1  acre. 

Control  (1),  840  lb.  I 

i  acre.  i 

Control  (2),  924  lb.  I 

i  acre.  ( 


Straw, 
Quality  1,  1.942  lb. 
Quality  2,  695  lb. 
Quality  1,  630  lb. 
Quality  2.  210  1b. 
Quality  1.  714  1b. 
Quality  2,     210  lb. 


1.218  lb. 


The  electrified  area,  as  compared  with  the  controlled 
areas,  gave  an  increased  yield  of  873  lb.  grain,  or  49  per 
cent.,  and  2,305  lb.  straw,  or  88  per  cent. 

The  farmer  who  works  the  land  estimates  the  loss  from 
climatic  conditions  at  -420  lb.  ;  if  this  is  accepted,  the  grain 
iucrease  works  out  at  73  per  cent.  In  1915,  when  the 
oats  were  subjected  to  a  weaker  discharge,  a  30  per  cent, 
increase  occurred  in  grain,  and  a  58  per  cent,  increase  in 
straw. 

The  authors  refer  to  the  difficulty  of  accurately  estimating 
the  fianancial  results  ;  but  based  on  market  prices  in  the 
district,  the  increased  value  of  the  crop  works  out  at  £6  7s. 
per  acre. 

The  energy  used,  about  130  Kw.-hours,  if  reckoned  at  Id. 
per  unit,  works  nut  at  only  1  Is. 

The  cost  of  an  installation  on  a  large  scale  cannot  be 
predicted  at  present,  but  the  profit  shown  above  would 
permit  of  a  heavy  expenditure  on  an  installation. 

The  authors  conclude  by  pointing  out  that  a  new  and 
important  aspect  of  the  problem  has  been  disclosed  by  the 
discovery  that  the  application  of  the  discharge  one  //ear  may 
increase  the  size  of  the  crop  /he  next  //ear — i.e.,  there  may  be 
a  marked  after-effect.  The  difference  between  the  crop  of 
clover-hay  produced  in  19 16  on  ground  previously  electrified 
and  that  on  the  non-electrified  area  was  very  marked, 
and  an  increased  weight  of  crop  was  obtained  from  the 
electrified  area.  Two  views  show  the  areas  in  question, 
with  the  second  crop  of  clover  on  the  hay  stubble  in 
September  ;  the  first  crop  was  cut  in  July. 

If  in  addition  to  an  immediate  increase  of  the  treated 
crop  a  succeeding  crop  is  benefited,  it  is  obvious  that  the 
agricultural  value  of  the  application  is  very  much  enhanced. 

Much,  however,  still  remains  to  be  investigated  in  con- 
nection with  the  electric  discharge  ;  the  conditions  under 
which  the  effect  is  produced — its  relation  to  light  and 
humidity  ;  the  most  suitable  strength  of  discharge  has  to 
be  discovered,  as  the  experiments  suggest  that  with  a  greater 
intensity  of  discharge  still  bigger  yields  might  be  obtained. 
Manurial  conditions  and  effect  of  soils  have  to  be  investigated, 
also  electrical  engineering  problems.  The  question  of  the 
manner  in  which  the  electric  discharge  influences  the  growth 
of  a  crop  is  still  quite  unsolved. 

*  The  intensity  of  the  discharge  received  can  be  increased  by  (.1) 
lowering  the  wires,  (2)  reducing  the  distance  between  the  wires, 
and  (3)  reducing  the  thickness  of  the  wires.  Xo.  24  gauge  silieium 
bronze  wire  was  used. 
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TRANSMISSION 


By  G.  V.  TWISS.  A.M.I.E.E. 


{Abstract  of  paper  read  before  the  Institution  of  Electrical 

Engineers.) 
Several  recent  large  power  schemes  abroad  embodying  trans- 
mission lines  of  the  highest  voltages  have  been  engineered 
from  this  country,  and  our  share  of  such  engineering  is 
likely  to  increase.  Moreover,  in  view  of  the  necessity  for 
conservation  of  the  coal  resources  of  this  country,  and  the 
fact  that  we  must  hold  our  own  in  industry  against  countries 
possessing  abundant  and  very  cheap  power — derived  from 
water  and  transmitted  by  high-tension  transmission  lines — it 
is  quite  possible  that  we  may  yet  have  transmission  lines 
working  at  100  kilovolts  or  so  in  this  country.  The  present 
movement  in  regard  to  the  linking-up  of  power  stations  may, 
indeed,  necessitate  transmission  lines  at  voltages  much  higher 
than  those  used  at  present ;  and  there  is  still  the  possibility  of 
developments  such  as  the  transmission  of  power  in  bulk  at 
high  voltages  from  coal  areas,  as  foreshadowed  by  Dr.  Ferranti 
in  his  presidential  address  to  this  Institution.  Hence  the 
subject  of  transmission  lines  at  the  highest  pressures  is  of 
increasing  concern  to  us. 

Transmission  lines  abroad  and  in  the  British  Dominions, 
including  those  engineered  from  this  country,  show  marked 
differences  from  those  at  home,  as  is  shown  in   fig.   1.     The 


Fig.  1. 


-Comparison  of  Transmission  Lines  at  Home  and 
Abroad. 


respective  voltages,  whilst  accounting  for  the  length  of  cross- 
arm,  do  not  entirely  account  for  the  other  differences.  If, 
therefore,  a  100-kilovolt  line  had  to  be  built  in  this  country, 
upon  which  practice  would  the  design  be  based? 

General  Design  of  Transmission  Lines. 

Arrangement. — Conductors  may  be  arranged  in  any  of  the 
ways  shown  in  fig.  2.  The  diagrams  show  arrangements  for 
double  circuits,  but  for  single  circuits  half  of  each  diagram 
may  be  read. 

The  considerations  which  influence  the  choice  of  arrange- 
ment of  conductors  are  as  follows  :  — 

(a)  Electrical  considerations. 

(/>)  Mechanical   considerations,    such  as:  — 

Possibility  of  wires  swinging  together. 

Leverage  on  the  cross-arms  and  poles. 

Snow,  either  unevenly  weighing  down  the  conductors,  or 
falling  off  and  causing  the  conductors  to  foul  one  another 
or  to  come  too  close  together. 

From  the  electrical  point  of  view,  the  A  and  B  arrange- 
ments in  fig.  2  are  equally  satisfactory.  In  any  case,  how- 
ever, the  maintenance  of  an  equilateral  triangle  is  not  of  the 
greatest  importance,  and  on  some  of  the  largest  modern 
transmission  lines  no  attempt  is  made  to  obtain  a  triangular 
arrangement. 

From  the  point  of  view  of  swinging  together,  CI  is  the 
best,  and  Bl,  B2,  and  B3  come  next,  whilst  as  regards  snow 
effects  CI  is  the  worst,  and  the  A  arrangement  is  the  best. 
The  B  arrangement,  however,  is  equally  good  if  the  base  of 
the  triangle  is  tilted  slightly  as  in  B3. 

It  would  appear,  therefore,  that  the  B  arrangement  with 
the  base  of  the  triangle  slightly  tilted  is  the  best  arrangement 
for  double  circuits,  as  it  gives  the  shortest  poles  and  the 
shortest  cross-arms  compatible  with  the  absence  of  swinging 
together  and  snow  effects,  and  incidentally  maintains  the 
triangular  arrangement — which  is  desirable  if  nothing  is  lost 
thereby. 

For  pressures  in  the  neighbourhood  of  100  kilovolts  this 
arrangement  makes  the  top  cross-arm  somewhat  long,  as 
shown  in  fig.  1.    The  triangular  members  to  which  the  insu- 
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lator  is  fastened  at  the  extreme  end  of  the  cross-arm  are,  how- 
ever, pivoted  and  form  a  sling*  which,  having  no  movement 
laterally,  is  free  to  swing  in  the  line  direction ;  hence,  in  the 
-event  of  a  conductor  being  broken  on  one  side,  the  sling  and 
the  suspension  insulator  swing  into  the  span,  thereby 
materially  reducing  the,  tension. 

For  sifjgle-cireuit  construction  the  horizontal  arrangement 
(C2  in  fig.  2)  appears  to  have  advantages,  as  the  pole  is  the 
■shortest  possible,  and  there  is  no  possibility  of  the  conductors 
fouling  owing  to  snow.  It  requires,  however,  the  maximum 
length  of  cross-arm,  and  triangular  spacing  as  A  or  B  is  more 
frequently   used   in   practice. 

Clearance  between  Conductors. — The  considerations  affect- 
ing clearance  between  conductors  are  as  follows : — 

1.  Mechanical,  i.e.,  the  possibility  of  wires  swinging  into 
contact  or  dangerously  close  together. 

'2.  Electrical  considerations,  which  with  the  very  high  volt- 
ages must  include  the  possibility  of  corona  loss. 

There  seem  to  be  no  definite  rules  in  regard  to  the  clear- 
ance necessary  for  mechanical  reasons,  and  the  following  dis- 


V* 


FlG.   li.—  ARRANGEMENT  OF 

Conductors. 


Fig. 


3. — Curve  of 
Clearances. 


eussion  is  given  tentatively  with  a  view  to  arriving  at  some 
basis. 

CleuroHce  with  Horizontal  Arrangement. — Wind  may  blow 
at  any  angle  to  the  conductors,  and  with  different  velocities 
at  different  points  in  any  span ;  hence  a  set  of  sagging  con- 
ductors of  small  weight  relatively  to  their  wind  area  (for 
instance,  very  small  wires,  especially  if  of  light  material, 
«uch  as  aluminium)  will  tend  to  swing  irregularly,  i.e.,  out 
of  phase,  and  might  touch  or  come  dangerously  close  unless 
well  spaced  apart.  Wires  having  a  greater  weight  relatively 
to  their  wind  area  {i.e.,  large  wires,  especially  of  heavy  mate- 
rial such  as  copper)  will  have  a  more  dead-beat  action,  and 
will  tend  to  swing  more  synchronously,  and  consequently 
need  not  be  spaced  so  far  apart  to  obtain  the  same  security 
against  short  circuits. 

The  curve  of  clearances  shown  in  fig.  3  appears  to  give 
clearances  which   are  comparable  with  the   best  practice. 

Clearance  with  Vertical  Arrangement. — Here  the  chief  point 
to  be  taken  into  consideration  is  the  possibility  of  the  wires 
being  unequally  borne  down  by  ice  or  snow,  or  of  the  wind 
lifting  or  depressing  the  wires  unequally.  The  clearance  will 
therefore  bear  a  relationship  to  the  span,  and  a  clearance  of 
1  ft.  per  100  ft.  of  span  would  appear  to  be  a  good  rule. 

Clearance  with  Triangular  Arrangement. — If  the  base  of  the 
triangle  is  horizontal  the  clearance  would  be  settled  as  above 
for  horizontal  clearance :  if  vertical,  then  the  vertical  clear- 
ance would  settle  it,  and  for  all  other  cases  the  clearance 
could  be  adjusted  accordingly. 

In  regard  to  ('2)  above,  namely,  electrical  considerations. 
formulaB  are  already  available. 

The  final  clearance  chosen  for  a  given  case  would  be  which- 
ever proves  to  be  the  greater,  that  indicated  for  electrical  or 
for  meehanical  considerations;  and  in  certain  cases  the  neces- 
sary clearance  between  the.  conductors  and  the  pole  may 
necessitate  a  greater  clearance  between  the  conductors  than 
that  above  obtained. 

Clearance  between  Conductor  and  Cross-arms  or  Pole.  Pin 
Insulators. — .The  clearance  between  a  conductor  and  the  cross- 
arm  on  a  pin  insulator  is,  of  course,  dependent  upon  the 
length  of  the  pin.  It  is  advisable  that  the  distance  from  the 
conductor  to  the  cross-ann  should  not  be  less  than  the  dis- 
tance from  the  conductor  round  the  insulator  sheds  to  the 
pin.  Fig.  4  shows  how  the  correct  length  of  pin  to  provide 
this  clearance  may  be  determined. 

Suspension  Insulators. — As  suspension  insulators  swing  out 
of  the  vertical,  the  conductor  may  come  close  to  the  cross- 
arm  and  thereby  reduce  the  clearance  as  measured  from  the 
conductor  to  the  cross-arm  over  the  insulator.  In  order  to 
maintain  this  clearance,  the  sling  previously  referred  to  has 
therefore  been  used.  Fig.  5  shows  a  mast  with  these  slings 
and  the  clearances  thereby  obtained.  As  a  matter  of  fact, 
however,  on  the  majority  of  transmission  lines  where  sus- 
pension insulators  have  been  adopted  no  such  refinement  has 
been  used  for  the  purpose  of  maintaining  this  clearance,  and 
it  is  evidently  considered  that  trouble  from  this  source  is  so 
unlikely  as  not  to  justify  special  provision  to  prevent  it. 
This  theory  is  largely  justified  by  the  fact  that  an  arc  would 
always  tend  to  strike  in  the  path  of  the  strongest  electro- 
static  field,  which  would  generally  bo  that  over  the  insulator. 

*Tbis  is  attributable  to  Mr.  C.  W.  Kay,  and  is  patented. 


Tension  and  Loading  ok  Conductors. 
Comparison    of    AssunteA    Win, I    mui    !,,     Loadi 
Board  of  Trade  Regulations  assume  the  maximum  conditions 

of  loading  to  be  a  wind  <>f  '2-5  lb.  per  sq.  it.  at  a  temperature 
of  22  dog.  F.  without  snow  or  ice  on  the  conductors;  and  a 
factor  of  safety  ot  :,  is  required  on  Hi,-  conductors  under  these 
conditions. 

Other  countries  make  different  assumptions  an. I  stipulate 
other  factors  of  safety.  The  factor  of  safety  of  ■'•  is  the  on< 
most  favoured  on  the  Continent;  in   fart,  by  most   countries 

Economical  Span  Length.— In  this  country  we  fij 
lengths  of  the  order  of  150  ft.,  with  a  maximum  of.  perhaps, 
300  ft.,  while  abroad  we  find  a  usual  span  length  of  500  ft., 
and  in  America  and  Canada  as  high  ae  7<hi  It.  This  i-.  ol 
course,  excluding  abnormalities  such  as  crossing  valleys, 
rivers,  and  the  like,  which  are  common  to  all,  and  require 
special  treatment.  One  can  design  to  get  equal  safety  with 
any  reasonable  length  of  span,  and  economy  should  be  the 
only  consideration. 

A  set  of  curves  given  in  the  paper  for  different   ->.       ai 
different  tensions  and  loadings  of  conductors  provides  a   defi- 
nite basis  to  work  upon.    Prom  the  curves  it  appears  that  :— 

1.  The   larger   the  conductor   the  longer    i-   tl cOnomicol 

span,  and  vice  versa. 

2.  The  higher  the  tension  of  stringing,  the  longer  is  the 
economical   span,   and    vice   verm. 

3.  The  larger  the  conductors  the  greater  is  tin-  difference 
between  the  economical  span  length-,  for  I'.S.A.  and  Great 
Britain  conditions  respectively  (this  is  due  to  the  ice  loading 
on  the  U.S.A.  conductors). 

4.  The  higher  the  tension  of  stringing  the  less  is  the  cost 
of  the  transmission  line. 

5.  The  greater  the  number  of  conductors  tin-  shorter  is  the 
economical  span  length. 

f>.  The  economical  span  length  is  never  shorter  than  250  ft. 
for  the  cases  taken. 

7.  A  wooden  pole  is  impracticable  for  an  ultimate  strength 
of  24,000  lb.  and  over,  whereas  for  ultimate  strengths  up  to 
0,000  lb.  wooden  poles  have  always  the  advantage  ovei  steel 
poles. 

8.  Wooden  poies  are  the  more  economical  up  to  the  points 
of  divergence  shown  on  the  curves. 

Span  lengths  of  600  to  700  ft,  for  I'.S.A.  and  Canadian 
conditions  are.  hi  certain  cases,  shown  to  be  justified.  On 
the  other  hand,  spans  of  150  ft.  appeal'  never  to  be  justified 
on  economic  grounds, 'even  with  the  low  ten-inns  of  stringing 
used  in  this  country. 

Under  Board  of  Trade,  requirement.-  the  cost  of  supports 
for  spans  of  150  ft.  is  shown  to  exceed  the  cost  of  supports 
tor  the  economical  span  lengths  by  as  much  as  £100  per  mile. 
Similarly,  for  the  economical  span  lengths  the  cost  of  sup- 
ports under  Board  of  Trade  requirements  is  shown  to  exceed 
the  cost  of  supports  under 'Canadian  and  I'.S.A.  require- 
ments by  as  much  as  £100  per  mile. 

Consequently,  the  cost  of  supports  lor  spans  of  150  ft. 
under  Board  of  Trade,  requirements  exceeds  the  cost  ol  Slip 
ports  for  the  economical  span  lengths  under  U.S.A.  require- 
ments by  as  much  as  £200  per  mile.     This  is  on  the  cos!    of 


Fig.  4. — Method  of         Fig.  5. — Clearances  with 
Determining  Length  ok  Pin.     Suspension  Insi  i  \tors. 


supports  delivered,   but  the   cosl   of  erection   «iil   be   parti] 
proportional  to  the  number  of  poles,  ami  consequently  to  the 

span  lengths,  so  that   the  above-mentioned  differences  in   cost 
when    taken   on    such    transmission    lines    complete!] 

will   be    greater. 

From  tin-  foregoing  it  will  be  seen  that  it  i-  expensive  to 
obtain  the  factors  of  safety  adopted  in  this  country,  especiall) 
on   large    conductors. 

If  any  change  were  made,  we  could  do  with  a  higher  factoi 
of  safety  than  that  required  by  the  Board  of  Trade  Regula- 
tions for  the  smaller  conductors,  ami  a  lowei  one  for  the 
larger. 

Earth  and  Lightning   Wires. 

The  use  of  a  wire  or  wires  to  maintain  a  uniform  earth 
potential  throughout  the  line  is  desirable.  Atmospheric  dis- 
turbances may  manifest  themselves  in  the  transmission  line 
either  as  a  direct  lightning  stroke  or  as  an  induced  charge, 
in  either  case  setting  up  a  surge  in  the  wires.  Earth  wires 
will  never  completely  protect  the  line,  and  consequently   the 
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insulators  may  still  be  called  upon  to  withstand  surges  due 

to  lightning;  nevertheless,  they  provide  a  considerable  amount 
of  protection. 

On  transmission  lines  with  the  design  of  which  the  author 
has  been  concerned,  earth  wires  have  usually  been  adopted 
as  lightning  shields,  and  in  common  with  most  transmission 
lines  they  have  always  been  of  galvanised  steel.  The  use 
of  steel  for  these  wires,  particularly  when  placed  above  the 
conductors,  has  been  deprecated  on  the  theory  that  owing 
to  the  shorter  life  of  steel  compared  with,  say,  copper,  such 
wires  may  break  and,  by  fouling  the  conductors,  interfere 
with  the  supply.  The  shorter  life  of  steel  earth  wires  may 
be  made  still  shorter  by  crystallisation.  Steel  is  much  cheaper 
than  copper  or  bronze,  and  before  abandoning  it  in  favour  of 
more  expensive,  metals  its  life  might  at  least  be  made  a 
maximum  by  fixing  the  wire  with  the  same  regard  to  crystalli- 
sation as  in  the  case  of  any  other  wire.  A  flexible  clamp  for 
this  purpose  is  described  later. 

Loads  at  Terminals,  Angles,  and  Intermediate  Positions. 
The  poles  upon  which  a  transmission  line  terminates  must 
deal  with  the  maximum  load  due  to  the  tension  in  the  wires 
under  the  severest  conditions.  Such  load  is,  however,  in  the 
longitudinal  direction,  and  the  maximum  load  in  the  trans- 
verse direction  is  only  that  due  to  the  wind  on  the  wires 
under  the  worst  conditions,  which  is  generally  very  much 
less  than  in  the  longitudinal  direction. 

With  wood  poles  the  terminal  pole  is  often  designed  for 
the  transverse  load  and  stayed  in  the  longitudinal  direction. 
this  method  dealing  exactly  with  the  stresses.  Lattice-steel 
poles  used  as  terminal  poles  are  generally  designed  to  carry 
the  maximum  load  in  the  longitudinal  direction  without  stay- 
ing, and  are  almost  invariably  made  of  equal  strength  in  both 
line  and  transverse  directions — in  other  words,  there  is  a 
waste  of  strength   in   the  transverse  direction. 

A  transmission  line  generally  deviates  from  the  straight  at 
various  points,  thus  necessitating  poles  to  deal  with  these 
angles.  The  load  on  these  poles  will,  of  course,  be  the  result- 
ant of  the  maximum  longitudinal  loads  due  to  the  tension  of 
the  wires.  The  wind  cannot  be  blowing  in  a  direction  normal 
to  the.  wires  in  both  the  spans  adjacent  to  the  angle  at  {he 
same  time.  Hence,  when  calculating  the  resultant  angle  load 
it  would  appear  that  the  longitudinal  stress  in  the  two  adja- 
cent spans  should  be  taken  as  the  maximum  stress  that  can 
occur  in  each  adjacent  span  simultaneously. 

At  all  points  of  the  line  other  than  terminals  and  angles, 
the  stresses  in  the  longitudinal  direction  are  balanced,  or  very 
nearly  so,  excepting  when  a  wire  breaks.  It  is  therefore  un- 
— ary  to  have  poles  capable  of  dealing  with  the  maximum 
longitudinal  loads — hence  the  use  of  a  third  class  of  pole, 
generally  known  as  intermediate  poles,  capable  of  dealing 
with  the  transverse  load  due  to  wind  on  the  wires.  There 
is,  however,  a  considerable  divergence  in  practice  as  to  the 
strength  of  such  poles  in  the  longitudinal  direction. 

If  pin  insulators  are  used,  the  means  of  attachment  to 
the  insulators  will  generally  permit  of  the  conductors  slipping ; 
and  if  suspension  insulators  are  used,  then  the  insulator 
string  can  swing  out  into  the  span,  so  that  in  the  event  of  a 
break  in  either  case  the  full  tension  in  the  conductor  will 
not  be  transmitted  to  the  support.  Moreover,  almost  any 
pole  will  deflect  to  some  extent,  which  will  further  reduce  the 
stress.  In  fact,  the  remaining  load  would  not  be  much  more 
than,  say,   equal   to  the  transverse  load  in  the  conductor. 

If  provision  be  made  for  the  breaking  of  one  wire  out  of 
three,  this  would  indicate  that  the  intermediate  poles  should 
have  a  strength  in  the  longitudinal  direction  of  one-third  that 
in  the  transverse  direction.  Thus,  in  the  remote  event  of  all 
wires  breaking,  the  load  would  still  be  within  the  strength 
of  the  poles  by  virtue  of  their  factor  of  safety  plus  their 
ability  to  deflect.  This  is  about  the  strength  of  the  wooden 
A-pole  upon  which  excellent  results  haye  been  obtained,  and, 
in  the  author's  opinion,  it  provides  a  good  basis  of  design  for 
all  intermediate  poles. 


Discussion  in  London. 
Mr.  A.  P.  Trotteb,  in  opening  the  discussion,  said  that 
after  the  war  important  developments  in  overhead  trans- 
mission were  probable,  both  at  home  and  abroad.  He  thought 
that  the  author's  comparative  diagram  of  transmission  Btruc-' 
-  home  and  abroad  was  scarcely  fair,  as  the  large  tower 
construction  was  dictated  by  considerations  not  applicable 
here;  there  was  no  particular  advantage  in  the  equilateral 
triangle  spacing  unless  it  was  wanted,  and  arrangements  of 
wires  in  a  vertical  plane  were  open  to  objection  if  the  upper 
wires  sagged  too  much  from  any  cause.  The  factors  of  safety 
as  between  this  country  and  abroad  were  as  S  to  2.  and  he 
thought  this  was  probably  the  ratio  of  the  class  of  work  in 
the  two  cases.  As  regarded  the  Board  of  Trade  regulations, 
in  some  cases  a  lower  wind  pressure  had  been  admitted :  it 
jtinetly  stated  that  no  allowance  was  made  for  snow  or 
ice;  the  regulations  were  dictated  by  the  special  conditions 
obtaining  in  this  country,  and  there  was  no  limit  to  H.T.  spans 
mentioned,  while  the  200-ft.  limit  for  l.t.  spans  could  be  ex- 
ceeded if  that  course  were  justified.  He  found  that  120  ft. 
was  a  standard  span  for  Canadian  l.t.  wires,  and  in  this 
country  the  standard  was  often  '240  ft.  for  our  pressures. 
There  was  no  limit,  however,  and  in  one  case  a  span  of  1,426 


ft.    was   in  use.     It  did  not  necessarily   result   that  the    !     - 
-pan  was  the  cheapest  constructionally. 

Mr.  Alfred  Dickinson  deprecated  the  -uggestion  of  the 
previous  speaker  that  transmission  work  abroad,  in  the 
Colonies,  was  less  efficiently  carried  out  than  at  home.  He 
complained  that  the  Board  of  Trade  regulations  were  too 
inflexible,  and  it  should  be  understood  and  stated  ifcat  they 
were  to  be  modified  on  occasion.  It  was  not  possible  to  lay 
down  any  hard  and  fast  rule  for  factor  of  safety,  and  design 
dictated  by  the  conditions  to  be  met. 
Sir  Wm.  Si.ingo  said  that  heavy  Post  Office  spans,  with  40 
to  60  wires,  reached  180  ft.  in  length  to-day,  and  shorter 
spans  were  rarely  used,  while  10  or  20  years  ago  spans  of  up 
to  300  ft.  were  used.  In  the  receni  gales  over  42300.000  worth 
of  damage  had  been  done  to  Post  Office,  wires,  but  not  a 
single  wire  of  600  lb.  weight  fell  through  snow  or  ice.  Where 
wires  of  over  400  lb.  weight  fell,  it  was  always  due  to  the 
structure  failing.  There  had  been  many  cases  where  the 
accumulation  of  snow  and  ice  was  in  the  form  of  a  flat 
horizontal  band,  which  did  not  offer  much  wind  resistance  : 
it  was  also  noted  that  the  size  of  wire  did  not  afnx-t  the 
accumulation  of  snow,  and  400-lb.  wire  or  heavier  v.. 
stand  almost  anything. 

Mr.  A.  Jacob  said  he  quite,  appreciated  the  gradual  growth 
of  Board  of  Trade  practice,  but,  on  the  other  hand,  American 
practice  could  not  be  ignored,  and  modern  examples  a 
pared  well  as  regarded  breakdown  with  lines  in  this  country. 
Countries  dependent  on  hydro-electri.'  power  used  overhead 
transmission  lines  to  a  far  greater  extent  than  here,  and 
were  dependent  on  such  lines.  No  doubt  ultimately  long- 
distance transmissions  would  lie  adopted  here.  As  the 
increased  rapidly  with  higher  factors  of  safety,  he  asked  why 
in  worse  conditions  abroad  was  it  possible  to  employ  a  fa/ 
of  safety  of  3.  while  we  required  one  of  5.  He  thought  it 
was  as  much  the  business  of  the  Institution  as  of  the  Board 
of  Trade  to  frame  the  required  regulations.  The  author  had 
omitted  all  reference  to  aluminium;  the  latest  developm*  Bt 
was  the  use  of  steel-core  aluminium  cables,  which  got  over 
the  trouble  of  excessive  sag.  As  regarded  the  possible  re- 
drafting of  the  regulations,  he  drew  attention  to  the  work 
of  Mr.  Evan  Parry,  for  the  New  Zealand  Government 
schemes,  and  suggested  that  it  was  well  worthy  or  study.  He 
also  drew  attention  to  the  aluminium-reinforced  steel  cate- 
nary employed  for  traction  purposes  by  the  Canadian  North- 
ern Railway  at  Toronto. 

Mr.  I.  S.  Highfield  agreed  with  Mr.  Trotter  that  it 
a  .  !1  to  err  on  the  side  of  security,  which  he  thought  would 
become  increasingly  important.  The  cost  would  necessarily 
be  higher,  but  the  annual  charges  were,  always  less,  and  he 
thought  in  the.  end  the  cost  was  no  greater.  The  arrange- 
ment of  wires  in  a  vertical  plane  resulted  in  short  cross-arms 
of  similar  length,  and  was  satisfactory:  if  tubular  poles  were 
employed,  the  insides  had  to  be  painted  to  prevent  corrosion, 
and  the  Cornwall  Power  Co.'s  engineers  had  introduced  a 
method  of  pumping  the  pole  full  of  paint  and  letting  it  run 
out  again.  Long  spans  decreased  possible  trouble  with  land- 
owners, and  excessive  testing  of  material  was  a  mistake:  it 
was  better  to  trust  in  good  material  than  to  indulge  in  ex- 
cessive testing. 

Mr.  Richards  asked  what  temperature  was  taken  by  the 
author  in  his  curves  of  sag;  the  whole  question  turned  on 
this  temperature.  He  thought  Mr.  Welbourn  had  taken  60 
deg.  P.  In  connection  with  later  curves,  he  noticed  that 
the  author  took  a  temperature  of  132  dec.  ¥..  and  asked  why; 
he  (the  speaker)  usually  took  122  dec.  P.  It  was  necessary 
to  assume  something  to  calculate  the  length  of  pole.  The 
author's  curves  did  not  take  into  account  maintenance  and 
life;  it  was  well  known  that  in  this  country  steel  did  not 
!  long  as  wood  for  poles. 
Mr.  J.  C.  Wigham  said  the  enormous  tower  shown  as  used 
abroad,  for  comparison  with  poles  used  here,  did  not  - 
to  be  justified  by  the  data  in  the  curves  which  appeared  in 
the  paper.  It  was  not  appreciated  that  the  factor  of  safetv 
must  be  higher  with  small  wires:  that  was  why  tht 
Office   wires  came  down   and   the  power  wires  did  not. 

Mr.  W.  M.  Mordey  asked  for  some  definite  information  ,is- 
to  the  comparative  adherence  of  snow  to  copper  and  alumi- 
nium wires,  and  Mr.  Jacob  mentioned  that  the  latter  metal 
had  a  greasy  oxide  skin,  and  snow  did  not  adhere  to  it  to 
the  same  extent  as  to  copper. 

The  President   (Mr.  C.   P.  Sparks)  remarked  that  the  lasr 
two  papers  had  been  brought  forward  in  view  of  the  import- 
ance which   the  Council  attached  to  electric   supply  develop- 
ments in  this  country.     Some  30  years  ago  he  (the  Pre-: 
had   assisted   Dr.    Ferranti    in    the  Bond   Stieet    installation, 
where  they   were  forced  to  go  overhead   because  they  could 
not  go  underground,   and  it  was  found  that  the   wires 
safer  uninsulated.     Dr.  Ferranti   was  intending  to  use  10,000 
volts,  but  this  was  stopped  by  the  42  years'  franchise  o 
in.   which  made  it  possible  to  use  underground  cables,  other- 
wise they  might  have   had  overhead  wires   through    ( 
to-day.     He  then  referred  to  the  electrical  installation  of  the 
Powell-Duffryn  Co.,  which  turned  out  some  75  million  units 
a  year,  and  used  a  30.000-volt,  3-phase  overhead  transmission 
iin    the   Merz-Hunter  split-phase   system.     The   average  pole 
snaring  was  350  ft.,   and  the  maximum  spacing  750  ft.;  the 
Kay  type  of  steel  pole  was  employed,  with  screens  over  rail- 
way,   telegraph,   road,    or   other  power  line   crossing*.      The 
ends  of  the  line  were  connected   through   30.000-volt    paper- 
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insulated  cable,    and   no  lightning  arresters    were    used,  the 
transformers  being  .specially  designed   lor  the,  work. 

The  Author,  in  replying,  said  that  high  towers  were  em- 
ployed because  of  the  great  span  lengths.  Despite  the  higher 
factor  of  safety  adopted  in  this  country,  he  could  not  agree 
that  American  and  foreign  transmission  work  was  much  less 
reliable;  the  Ontario  Hydro-Electric  Commission  were  satis- 
fied with  a  lower  factor  of  safety  than  usually  adopted  in 
American  practice.  The  Board  of  Trade  regulations  did  not 
result  in  an  equal  factor  of  safety  with  large  and  small  wires. 
Man]  people  were  prejudiced  against  long  spans  under  the 
mistaken  impression  that  this  lowered  the  factor  of  safety. 
He  agreed  with  previous  speakers  on  the  evil  of  over-testing 
materials,  and  pointed  out  that  under  some  conditions  ade- 
quate   insulation    was    almost   impossible. 

Mr.   E.   S.  Byxg,  in  a   written  communication,  drew  atten- 
tion   to    the  latest    development   in   reinforced   concrete    poles. 
In  the  case  of  wood  poles,  the  cost  of  timber  was  going  up 
by    leaps  and  bounds,  anil   in   view  of   the   rapid   depletion  of 
the  forests,  particularly  on  account  of  the  abnormal  demands 
during   the   past  two    and    a    half   years,    it    was  exceedingly 
doubtful  whether  stout   wooden   poles  above  45  ft.  would   be 
obtainable  after  the  war  at  anything  like  a  commercial  figure. 
The   weight  of    concrete    had   hitherto   practically    prohibited 
this  system   from   being   utilised  more   generally   for  overhead 
transmission    routes.        In    the    latest    development    of    ferro- 
concrete  poles    there    were    at    least    two    or    three    manufac- 
turers in    this   country    who   had   adopted  a  hollow  form    of 
pole.      These    were    of    various    cross-sections,    some    being 
.square,   some   round,  and  others  triangular,  but  in  each   case 
the   object    was   the   same,   namely,   to  leave   out    the   concrete 
where  it    was   not   required  in  the   structure.     The  weight  of 
concrete   as   compared   with    a   solid   pole  up  to  about  45    ft. 
was  thereby  reduced  to  approximately  one-third,  and  in  poles 
of  greater  height  this  reduction   would  be  even  more.     Some 
three  or  four  weeks  ago  he  had  an  opportunity  of  inspecting 
some  ferro-eoncrete  poles  at  Fulham  which   had   been  erected 
in  1910.    They  had  not  depreciated  in  any  way.  and.  in   fact, 
appeared  to  have  improved  through  age.     The. poles  in   ques- 
tion   were    of    hollow    .(instruction.   45   ft.    in    height,   16    in. 
square  at  base,  tapering  to  8  in.  square  at  the  top.     A  similar 
pole   had    been   tested   to   destruction,    and    withstood    a    hori- 
zontal pull  at   the  top  of  90  cwt.  before  collapsing.     One  of 
the    chief    points    about     these     ferroconcrete    poles    was    the 
density   and  uniformity   of   the  concrete.     This  was  obtained 
by  a  special  method  of  manufacture,  consisting  of  an  oscilla- 
tory-vibratory   motion    applied  to  the   moulds  whilst  the  piles 
were    being     manufactured,    hut    before     the    "  initial    set  " 
occurred.     The   patentees   of    this    system    contended   that   the 
concrete   was   perfectly  homogeneous  and    impervious   to  mois- 
ture,  and    thi'    pole    after   erection    was   practically   indestruc- 
tible.    A   further  advantage  claimed  for  hollow    poles  was  that 
the   design    and    construction    allowed    for    any    number    of 
brackets  or  arms  to  be  attached   after  erection.     There   would 
appear   to    be    no    difficulty    in    now    obtaining    poles   to    any 
height    required   for    power   transmission,    as    one    firm    (The 
British  Improved  Construction  Co.)  were  preparing'  designs  for 
wireless  telegraph   masts  upwards  of  700  ft.  high  for  use  after 
the  war.     Over   3,000  concrete   telegraph   poles  had   been    re- 
cently erected  in   New-  Zealand,  and  had  proved  a  great  suc- 
.    although  one   objection    to  their  extended   use  was  the 
question  of  transport.     This  difficulty   had  been  overcome  to 
some   extent   by   the   reinforcement   being  designed   so  that  it 
could    be   put  together  and  the  structure  made   on    site.      The 
amount   of   steel   reinforcement   was    approximately   only    one- 
third  of  the  weight  of  steel  used   in  an  equivalent  pole  of  all- 
steel    construction,    therefore,    the   weight    of   material    (steel 
and  cement)  to  be  transported  to  convenient  places  for  manu- 
facture   at    intervals    along    the    route   would   be    considerably 
less  than   that  of  an   all-steel   pole  (either  tubular  or  lattice- 
work).    A  suitable  aggregate  for  the  concrete  could   generally 
be  found   in  the  immediate  vicinity,  and  as  this   represented 
by   far   the   greater  proportion    of   the  material  required   the 
freightage  was  thereby  reduced  to  a  minimum.     In  these  cir- 
cumstances the   initial   cost  of  ferro-eoncrete  poles  now  com- 
pared favourably  with  that  of  any  other  type  of  construction, 
although  this  would  not  he  of  first  importance  if  the  annual 
charges    were   equated    when   working  out  the   economics   of 
the    alternative    proposals.     In    the    case  of   the    former,    the 
maintenance   and   depreciation   charges    would    be    practically 
nil,  but  in  either  wood,   tubular   or   lattice-work    poles  these 
were   quite   an    appreciable   item,    particularly    in    the    case    of 
the   latter,   where  the   framework    had    to    be    painted    at    fre- 
quent   intervals  in    order    to    prevent    corrosion,    which   would 
otherwise   quickly   occur. 

Mr  i;  V.  Twiss's  paper  was  read  and  discussed  at  a  meet- 
ing of  the  Birmingham  Local  Section  of  the  Institution  of 
Electrical  Enginrers  on  April  25th,  1017. 

T>r.  T\"\pp  said  it  was  very  satisfactory  to  find  from  the 
paper  that  English  engineers  had  been  so  successful  in  extra- 
high-tension  transmission  work,  which  subject  had  up  to  the 
present  been  generally  considered  to  be  the  special  province 
of  American  engineers.  He  thought  the  author's  allusion  to 
the  so-c:>Hed  "cheap  water  power"  required  qualification  as 
far  as  the  cost  of  enprgy  was  influenced  by  capital  outlaj  . 
water  power  was  by  no  means  cheap.  The  average  of  Italian 
hydro  electric  works  was  about  £30  per  kw.     The  new  ele.  I 


works  at  Walsall  cost  a  little  under  ±'.s  per  kw.     Whether 

the  cost  of  energy  was  actually  less  m  a  hydraulic  works  than 
in  a  steam  works  depended  on  the  load  factor  and  the  utili- 
sation of  the  by-products  from  the  coal.  If  the  recommenda- 
tions recently  brought  before  the  Institution  bj   Messrs.   Paton 

and  Cramp  were  carried  out,  the  cost  of  energy  produced  in 
a  thermic  works  would  under  all  the  circumstances  be  less 
than  that  produced  by  water  power,  ami  thi.-  countrj  could 
compete  with  any  country  where  there  was  abundant  rater 
power,  so  that  the  author's  paper  would  he  found  ol  great 
importance  irj  the  future  development  of  home  industries.  In 
discussing  the  potential  gradients  m  a  string  of  insulators 
the  author  alluded  to  the  effect  of  series  and  shunt  caps 
it  was  interesting  to  note,  that  the.  influence  of  shunt  capacity 
had  also  been  found  to  constitute  a  difficulty  in  the  so-called 
Wurtz  lightning  arrester.  These  appliances  could  not  be 
used  for  very  high  voltages  because  the  potential  gradient 
between  the  first  few  cylinder.-  close  to  the  line  was  ex- 
tremely steep,  and  the  addition  of  more  cylinders  at  the  earth 
end  of  the  series  did  not  materially  flatten  it.  This  was  due 
to  the  shunt  capacity.  An  Italian  engineer,  Mr.  Moligniano, 
had  overcome  this  difficulty  by  artificially  increasing  the 
series  capacity  between  the  cylinders  so  as  almost  completely 
to  swamp  the  -hunt  capacity.  By  this  means  he  obtained  an 
almost  straight-line  potential  gradient,  with  the  result  that 
the  Wurtz  arrester  could  he  used  on  lines  ol  very  high  volt- 
age. The  author  advocated  the  arrangement  of  wires  shown 
in  tig.  '2,  B3,  for  duplicated  three-phase  lines  because  no  wires 
were,  in  a  vertical  line,  presumably  in  order  that  in  the  event 
of  an  upper  wire  breaking  it  should  fall  clear  of  all  the 
others;  a  wire  broke  generally  under  wind  pressure  and 
then,  it  seemed  to  him.  the  broken  end  would  be  blown  side- 
wise  and  would  foul  other  wires  whatever  might  be  the 
geometrical  disposition.  Hence,  an  arrangement  which  would 
be  electrically  preferable  might  be  adopted,  such  as  the 
hexagonal  disposition  so  frequently  used  in  Switzerland.  It 
had  the  advantage  of  shorter  cross-arms  and  less  inductance. 
With  the  very  high  voltage  for  which  the  author's  lines  were 
designed  the  reduction  of  inductance  was  not  of  much  im- 
portance, hut  with  moderate  voltages,  this  reduction,  com- 
bined with  the  increase  of  capacity,  had  a  beneficent  effect 
on  the  power  factor  of  the.  line. 

Mr.  A.  Goldie  Enghoi.m  said  that  it  was  very  important 
that  the  cost  of  maintenance  for  overhead  transmission 
poles  should  be  kept  as  low  as  possible.  He  had  frequently 
found  that  Sherardising  the  iron  fittings  was  better  than 
galvanising,  as  very  often  the  metal  was  eaten  away  under- 
neath the  galvanising,  leaving'  only  the  outer  skin,  so  that 
it   was  difficult  by  casual  observation  to  detect  such  action. 

Dr.  0.  0.  GARRARD  said  the  subject  would  be  of  very 
greatly  increased  importance  in  this  country  in  the  near 
future.  It  had  been  imagined  by  some  people  that  trans- 
mission lines  at  very  high  voltages  were  only  necessary  or 
desirable  in  connection  with  water  powers:  with  a  rational 
use  of  coal,  however,  it  was  possible  that  we  could  produce 
electricity  at  a  total  works  cost  (excluding  distribution  costs) 
of  i"2  per  Kw.-year  with  a  load  factor  of  fiO  per  cent.  This 
approached  the  best  results  attained  by  water  powers.  Under 
these  conditions  extensive  overhead  transmission  lines  at  high 
voltages  would  he  very  numerous.  It  followed  from  this  that 
it  was  very  desirable  that  the  standardisation  of  British  over- 
head equipment  should  be  taken  in  hand  by  the  Institution 
and  the  Engineering  Standards  Committee,  in  order  that 
while  maintaining  the  British  reputation  for  high  quality  in 
this  branch  of  engineering,  as  in  others,  the  development  of 
the  industry  should  not  be  hindered  by  the  survival  of  obso- 
lete official  regulations.  With  regard  to  the  testing  of  line 
insulators.  Dr.  Garrard  directed  attention  to  the  method  re- 
eently  worked  out  in  the  United  States  by  which  the  actual 
resistance  of  h.t.  insulators  was  measured.  By  this  means 
insulators  having  a  slight  degree  of  porosity,  which  would 
break  down  after  several  years'  service,  were  eliminated  be- 
fore being  put  into  use. 


NATIONAL     INSURANCE     ACT5.     1911  —  1915. 


Ax  application  has  been  made  to  the  Ompire  for  his  decision 
as  to  liability  in  respect  of  platelayers  employed  in  establish- 
ments carrying  on  any  insured  trade,  involving  reconsidera- 
tion of  decision   1 .  119. 

Representations  may    be  made  to  the   Registrar,   Office   of 

the   Umpire,    17.    Victoria    Street.    London.   S.W 

May  Kith.  1017.  The  decision  will  be  given  on  or  after  May 
14th. 

The  following   decisions   have    been   given  :  — 

Contributions  are  payable  in  respect  of: 

2.183X.  Workmen   engaged   in   the   manufacture   of   _ 
iti'T  apparatus. 

2,185X.  Stablemen  or  other  workmen  emploved  in  an  estab 

lishment  carrying   on    an\    trade   insured    under  the  National 

Insurance  (Tart  If)  (Munition  Workers]  \ct,  1916,  and  engaged 

in  tending  horses  which  are  used  mainly  on  the  premises  of 

lblishtaen>. 
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2,186X,  Workmen  employed  in  the  manufacture  of  elec- 
trical appliances  fur  railway  signalling  and  for  electric  control 

of  railway  signalling  installation. 

2,187X.  Workmen  employed  in  the  repair  of  eoke  oven  bye- 
product  plant. 

2.188X,  Workmen  engager!  in  miking  incandescent  oil  lamps. 

2J.89X.  Workmen  engaged   in  adapting  gaq  ami  candle  fit 

line's   for  electric   light. 

2.I90X.  Workmen  engaged  in  making  band  saws  and  band 
knives. 

2.193X.  Workmen  engaged  in  making  (I)  steering  indica- 
tors, (2)  lire  control  apparatus  for  ty'rge  guns,  and  (3)  stoke- 
hole indicators' and  dancer  signals. 

'J .  1 0 1 X  Workmen  engaged  in  drilling,  Ming;  and  riveting 
small  iron  castings  such  as  caster  horns,  wardrobe  hooks.  A-c. 

2J97X.  Workmen  engaged  wholly  or  mainly  in  the  work 
of  making  metal,  Icalhcr  or  rubber  cycle  and  motor  acces- 
sories. 

2.202X.  Workmen  employed  in  the  manufacture  of  metal 
barrels,  dnmis.  and  tanks  which  are  not  intended  to  form 
pari   of  (he  structure   of   buildings,   ships,   or  vehicles. 

2.217X.  Workmen  engaged  in  making  and  repairing  steel 
barrows. 

2.2J.8X'.  Workmen  employed  in  the  manul'aclure  of  taxi- 
meters. 

2.220X.  Workmen  engaged  in  the  manufacture  of  brake 
blocks  for  cycles  from  vulcanised  fibre,  if  intended  for  use 
in  war. 

■2,-J-JI  X  Workmen  engaged  in  the  installation  in  buildings 
or  snips  of  accumulators  for  use  in  connection  with  electrical 
machinery. 

2.222X.  Metal  workers  engaged  in  the  manufacture  of  kine- 
niatograph  apparatus. 

Ubriifibuiions  me  not  payable  in   tespedi  of: 

2.204.  Workmen  (other  than  those  included  under  decision 
A.2.084X)-  {Board  of  Trade  Journal  of  December  7th,  191(3) 
engaged  in  the  manufacture  of  asphalte  and  bitumen  at  works. 

2.205.  Workmen  employed  by  a  wireless  telegraph  company 
and  engaged  (1)  in  superintending  and  assisting  in  super- 
intending the  erection  and  maintenance  of  stations,  and  not 
employed  wholly  or  mainly  by  way  of  manual  labour,  and 
(2)   as  works  manager  and  assistant  and  foreman. 

2.207.  Workmen  employed  in  the  repair  of  coke  oven  plant 
(other  than  buildings,  machinery,  or  bye-product  plant). 

2.208.  Workmen  employed  by  an  electric  supply  company, 
and  engaged  in  cleaning  electric  arc  and  incandescent  lamps. 

2.212.  Workmen  employed  by  gas  companies,  and  engaged 
in  the  repair  of  gas  retorts  and  retort  settings. 

2.213.  Persons  engaged  in  the  manufacture  of  emery  wheels 
which  are  not  made  in  a  mechanical  engineering  establish- 
ment solely  for  use  in  that  establishment,  and  which  are  not 
for  use  in  the  manufacture  of  munitions  of  war. 


WAR     ITEMS. 


Fixpnrts  to  China. —  The  "  London  Gazette  "  for  May  8th 
contains  further  names  of  persons  in  Siam  to  whom  exports 
may  be  consigned. 

An     American     Searchlight     Corps Fori  \  -eight    of    the 

students  at  the  Bliss  Electrical  School  in  Washington,  U.S.A.. 
have  been  formed  into  a  searchlight  unit  under  the.  Engineer 
Corps  of  the  U.S.  Army.  The  Corps,  located  in  Washington, 
has  recently  been  equipped  with  nine  motor  vehicles,  four  of 
which  are  fitted  with  36-in.  searchlights,  four  are  travelling 
electricity  generating  plants  to  furnish  the  current  for  the 
projectors,  while  one  is  a  supply  vehicle. 

Information  Concerning  Traders  in  Neutral  Countries. — 

It  is  announced  that  information  is  being  collected  by  the 
Foreign  Trade  Department  of  the  Foreign  Office  from  His 
Majesty's  Consular  officers  abroad  relating  to  firms  in  neutral 
countries  with  whom  British  houses  could  trade  in  place  of 
firms  of  enemy  origin  or  association  which  have  been  placed 
on  the  statutory  list.  The.  reports  from  His  Majesty's  Con- 
sular officers  will  give  the  names  of  firms  desirous  of  trading 
with  the  United  Kingdom,  with  references,  bankers,  commer- 
cial reputation,  general  nature  of  business,  method  of  trans- 
port, principal  goods  immediately  required,  and  whether  the 
firm  trades  on  own  account  or  on  commission  basis.  The  fol- 
lowing bodies  have  agreed  to  disseminate  the  information  :  — 

The  Association  of  Chambers  of  Commerce  of  the  United 
Kingdom.  Parliament  Mansions.  Orchard  Street.  S.W,  I,  and 
its  associated  Chambers  of  Commerce. 

The  London  Chamber  o!  Commerce.  I,  2,  and  3;  Oxford 
Court,  Cannon  Street,  EC  4 

The  Federation  of  British  Industries,  39,  St.  James's  Street, 
s:w.  1.     ■ 

Certain  approved  trade  associations  and  federations  not 
associate  members  of  any  of  the  above  organisations. 
'  Firms  who  are  members  of  the  associations  enumerated 
a+iove  should  apply  for  the  information  through  one  of  these 
The  Foreign  Trade  Department  reserves  "the  right 
tli  refuse  the  information,  in  consultation  With  the  Board  of 


Trade,  to  any  firm  not  British  in  character  or  dealing  largely 
in  articles  competing  with  British  manufactures.  His 
Majesty's  Consular  officers  have  also  been  instructed  to  send 
duplicates  of  their  reports  to  the  Board  of  Trade,  and  tho 
iplormati'on  will  therefore  also  he.  available  at  the  office  of 
the  Department  of  Commercial  Intelligence  of  the  Board  of 
Trade  73,  Basinghal]  Street.   E.O.  2. 

Exemption  Applications.  A!  Ulaekpool,  Ihe  Milii.uv 
Representative  asked  for  the  review  of  exemptions  given   to 

10  employes  at  the  Corporation  electricity  works,  and  the 
Mayor  said  the  borough  electrical  engineer  would  have  to 
make  out  a  strong  case  for  men  between  the  ages  of  31  and 
36.  Mr.  Furness  said  he  was  not  representing  the  men.  but 
the  service.  The  works  had  to  run  24  hours  a  day,  365  days 
a  year.  The  certificates  of  two  switchboard  attendants,  one 
28  and  the  other  31,  were  cancelled  (not  to  be.  called  up  until 
substitutes  were  found),  and  the  others  were  allowed  tefu 
notary  exemption  to  June  30th.  The  certificates  of  two  elec- 
trical fitters  on  the  tramways  were  also  cancelled,  a  month 
being  allowed. 

Cambs.  Tribunal  refused  exemption  to  If.  .1.  I">i\cr  (II). 
electrician  at  Milton  Hall,  Milton,  appealed  for  by  Mr.  W.  I'., 
liedfem. 

At  Sevenoaks,  the  Electricity  Go.  appealed  for  P.  II  Top 
ping  (27.  Class  B  3),  engineer;  .1.  J.  Wickenden  (31,  B2), 
cable  jointer;  and  J.  A.  Shaw  (30,  Class  A),  engine  fitter.  The 
manager  stated  that  without  the  men  they  could  not  ecu 
tinue  the  work.  Mr.  Topping  was  refused  exemption,  and 
the.  others  were,  given  three  months  each. 

Hastings  Tribunal  has  refused  exemption  to  Mr.  W.  1'. 
Gower  (34),  electrician,  in  Class  Bl.  who  stated  that  he  was 
voluntarily  assisting  in  hospital  radiographic,  work,  and  had 
enrolled  for  National  Service. 

Weybridge  Tribunal  has  granted  conditional  exemption  to 
G.  Whittle  (40),  second  fireman,  appealed  for  by  the  Urban 
Electric  Supply  Co.,  Ltd. 

Brighton  Tribunal,  on  April  27th,  reviewed  the  eases  of 
38  men  engaged  on  the  Corporation  tramways,  those  con- 
cerned being  a  traffic  superintendent  (39,  Class  Bl),  three 
traffic  inspectors,  26  motormen,  seven  skilled  mechanics,  and 
a  night  foreman.  The  exemption  certificates  were  withdrawn, 
the  Cla?s  A  and  B  1  men  were  each  given  three  months,  and 
the  others  six  months.  A  similar  decision  was  arrived  at  in 
the  cases  of  eight  men  engaged  at  the  Corporation  dust 
destructor. 

Nine  men  engaged  in  the  Corporation  electricity  works  were 
appealed  for  at  Brighton.  Two  were  given  a  final  month,  pro- 
vided they  are  classed  up  to  B  2,  and  the  others  were  each 
allowed  three  months'   open  exemption. 

At  Aldershot,  a  renewed  appeal  was  made  by  Mr.  J.  J. 
Vertue  (37).  electrical  engineer  and  contractor,  who  stated 
that  he  had  a  large  number  of  electric  motors  to  keep  in 
order,  these  being  used  by  firms  for  industrial  purposes.  He 
also  maintained'  fire  alarms,  and  the  electric  light  and  bells 
at  various  public  institutions.  His  partner  had  been  taken 
oyer  for  Government  work  in  connection  with  work  on  the 
high-tension  wires.     A  final  mouth   was  granted. 

Southend-on-Sea  Tribunal  has  refused  exemption,  with  11 
days'  grace,  to  seven  tram  drivers  appealed  for  by  the  Cor- 
poration.    Six  are  in  Class  A,  and  the  other  in  B  I. 

West  Kent  Appeal  Court  has  refused  exemption  to  W.  II 
Brown  (36).  and  E.  Wicks  (27).  electricians,  appealed  for 
by  Messrs.  Oswald  Jones  &  Co..  electrical  engineers,  of  Maid 
stone.    Both  are  passed  for  general  service. 

Messrs.  Hill,  Upton  &  Co.,  electrical  engineers,  Oxford, 
appealed  to  the  County  Tribunal  for  W.  G.  Payne  (29),  elec- 
trician. It  was  stated  that  90  per  cent,  of  the  firm's  business 
consisted  of  direct  war  work,  and  that  Payne  was  engaged  on 
work  of  national  importance.  At  present,  he  was  engaged  on 
installation  work  at  an  aerodrome,  and  did  no  private  work. 
Only  four  out  of  the  pre-war  staff  of  30  remained,  and  women 
had  been  tried  with  success.    The  appeal  was  refused. 

At  Chipping  Norton,  the  Electric  Light  Co.  appealed  for 
the  retention  of  Mr.  W,  H.  Hellyar,  manager  of  the  under- 
taking. He  was  temporarily  exempted  for  two  months  for 
a  substitute  to  be  obtained,  there  to  be  no  further  appeal 
without  leave. 


RECENT  INVESTIGATIONS  OF  TRACTIVE 

RESISTANCES  TO  MOTOR  TRUCKS 

ON  ROADS  AND  PAVEMENTS. 


Ax  experimental  investigation  was  carried  on  in  the  research 
division  of  the  electrical  engineering  department,  at  the 
Massachusetts  Institute  of  Technology,  during  the  year  1915, 
under  a  fund  contributed  for  researches  on  motor  trucks,  for 
the  purpose  of  determining  the  tractive  resistance,  of  a  motor 
delivery  wagon  with  four  wheels  and  solid  rubber  tires  on 
various  level  urban  roads  and  pavements. 

Our  contemporary  Science,  from  whose  pages  we  reprint 
this  article,  mentions  that  the  complete  repoit  on  this  re 
search  was  published  in  the  Ptbcep'dings  of  the  American 
Institute  of  Electrical   Engineers,  June,  1916. 
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By    "  tractive    resistance  "    is  meant   the   horizontal    force 
necessary  to  apply  to  the  truck  in  order  to  keep  it  at -a  con- 
stant   speed   in    still  air  after   deducting    axle    frictions 
internal-mechanism  losses.    It  is,  therefore,  the  reactive  force 
offered  by  the  truck,  assumed  internally  fricti  over- 

coming the  road,  tire  and  still-air  resistances  oil  a  level  sur- 
face. It  may  be  expressed  either  in  pounds  weight  per  short 
ton  of  total  moving  rnass,  or  in  kilogramme*  per  metric  ton, 
Hi-  in  pci-  cent,  equivalent  grade.  Thus  a  I  per  cent,  equiva- 
lent grade  tractive  resistance  means  that  a  car  without  axle 
friction  or  other  internal  mechanism  losses  would  require  to 
I..-  pulled  on  a  level  road  at  a  constant  stated  speed  by  a  force 
of  -JO  lb.  per  short  ton  of  2,€00  lb.  in  order  to  overcome  the 
resistance  of  the  tires,  rqail-Jbed,  and  still-air  displacement. 
This  force  would  obvioudj  serve  to  propel  the  same  vehicle, 
up  a  1  per  cent,  grade  in  the  absence  of  tire,  road-bed,  still- 
air,  and  internal  frictions.  At  a  given  speed,  therefore,  this 
tractive  resistance  depends  upon  the,  wheel,  the  tire,  and  the 
and  also  on  the  air-displacement  resistance  of  the  truck. 

The  truck  tested  was  a  LOOO-lb.  floM-kg.)  electrically- 
propelled  delivery  wagon  equipped  with  single  solid  rubber 
tires,  one  on  each  of  the  four  wheels — the  tire  rating  being 
3G  in.  by  2j  in.  (014  mm.  by  63.5  mm.).  The  tests  were  mad 
by  running  the  car  at,  as  nearly  as  possible,  constant 
measured  speed,  in  alternate  directions,  over  selected  lengths 
of  standard  roads  in  and  near  Boston.  From  the  observed 
storage-battery  outputs  during  these  runs,  the  corresponding 
tractive  resistances  were  evaluated  after  correcting  for  all 
losses  internal  to  the  truck  mechanism,  wind  losses,  grade, 
and  incidental  acceleration-.  The  internal  losses  of  the  truck 
mechanism  from  battery  terminals  to  wheel  spokes  were 
determined  from  laboratory  tests  with  the  car  raised  from  the 
ground  on  jacks,  and  by  driving  tested  dynamos  from  the 
rear  wheels. 

The  following  is  a  summary  of  the  results  obtained  as 
applying  to  urban  roads  with  this  truck  between  the  speed 
limits  of  from  13  to  25  km.  per  hour  (8  to  15.")  miles  per 
hour)  :  — 

1.  The  over-all  efficiency    of   the  test-truck  mechanism    bi 
tween    battery    terminals    ami    rear-wheel    treads    reached   a. 
maximum    value    of    about    78    per    cent.,    under    the    most 
favourable  conditions. 

2.  The  mechanical  efficiency  of  transmission  from  motor 
shaft  to  rear-wheel  tread-,  lor  the  truck  tested,  shaft-driven 
through  a  single-reduction  worm  gear,  was  found  as  high  as 
90  per  cent. 

3.  Under  the  conditions  of  these   tests,  the   tractr. 

on  level  roads,  in   the  absence  of  wind,   is  eompo. 
(«)    displacement    resistance.    (I>)    impact  resistance,    and    (o) 
air  resistance. 

By  "displacement  resistance''  ant  thai  portion  of  the 

tractive  resistance  which  depends  on  the  lack  of  resilience 
of  a  smooth  road  surface  and  of  the  wheel-tire  material; 
i.e.,  on  the.  energy  losses  due  to  inelastic  displacement  of  tire 
and  road-surface  materials. 

By  "impact  resistance"  is  meant  that  portion  of  the 
tractive  resistance  which  depends  on  the  lack  of  smoothness 
of  the  road  surface,  and  which  is  due  to  the  impacts  given 
to  the  moving  vehicle  by  the  irregularities  of  the   road. 

Bj       air  resistance"  is  meant  that  portion  of  the  tractive 
resistance  due  to  air  pressure  on  the  moving  vehicle  neceseai 
to  displace  the  air  in  the  absence  of  wind. 

1.  The  displacement  resistance  varied  from  0.85  per  cent. 
equivalent  grade,  for  a  hard  smooth  asphalt  or  bituminous 
concrete,  to  1.6  per  cent,  for  a  very  soft  tar-macadam  road, 
and  was  practically  constant,  for  all  speeds  considered,  on 
any  given  road. 

5.  The  impact  resistance  increases  with  the  velocity,  with 
the  total  weight  of  vehicle,  and  with  increasing  road-surface 
roughness.  In  these  tests,  the  impact  resistance  of  good 
asphalt  or  bitulithic  or  other  smooth  pavement  was  practi- 
cally negligible,  and  reached  its  highest  values  (about  1.5 
per  cent,  equivalent  grade,  at  a  speed  of  20  km.  per  hr— 12.4 
miles  per  hr.)  on  granite-block  roads  with  sand-filled  idfnts, 
and  on  badly  worn  macadam  pavements.  The  rate  of  in- 
crease of  impact  resistance  with  speed  was  most  marke.l  on 
the  roughest  roads. 

6.  At  the  vehicle  speed  of  20  km.  (12.4  miles)  per  hour,  the 
air  resistance  for  the  vehicle  tested,  assumed  to  be  dependent 
only  on  the  speed,  was  roughly  0.11  per  cent,  equivalent 
grade,  i.e.,  from  4  per  cent,  of  the  highest  to  12.5  per  cent, 
of  the  lowest  total  tractive  resistance. 

7.  The  following  urban  pavements  are  enumerated  in  the 
order  of  their  desirability  for  vehicle  operation  from  the  point 
of  view  of  tractive  resistance  at  20  km.  (12.4  miles)  per  hour. 
as   found   in  this  investigation:    (1)    asphalt.    (2)    wood   block, 

hard  smooth  macadam,   (I)  brick  bloci  block 

with  cement-filled  joints,  (6)  cinder.  (7)  gravel,  IS)  granite 
block  with  sand-filled   joints. 

8.  The  equivalent  grade  a;  20  km.  (12  :  miles)  per  hour  of 
a    badly    worn   city  macadam   read   was  found    to  be 

■   times  as  great  as  that  of  the  best  asphalt   road   toted. 
This  means,  at  this  speed,  a  consumption  of  energy  at  wheel 
treads  of  nearly  three  times  as  much  en  level  p 
roads  as  on  good  level  asphalt  roads. 

9.  Increasing    the  gross  weight    of  the    vehicle  by  12   per 
cent     through    loa  .1   to   have    no  effect   00    fcl 
resistance  within  the  observed  speed  limits  for  smooth 


in  good  condition;  . ;h  mails  a  distinct  increase  in 

tractive  resistance  with  this  extra  weight   was  oh- 

10.  The  presence  of  a  layer  cf  dust,  say.  1  cm.  thick,  on  a 
fair  macadam  road  was  found  to  increase  the  equivalent  grade 
of  tractive  resistance,  at  a  peed  of  20  miles  (12.4  km.)  per 
hour,  from  1.17  to  1.32  per  cent. 

11.  A  freshly  tarred,   and   therefore  very   soft,   tar-macadam 
road    was    found    to    have    an    increased    tractive    resi  ! 
equivalent  grade,  ;it   substantially  all  tested  speeds,  ol   al 

0.5  per  cent.     The  tires  in  this  case  sank  about  0.8  m.   (2  cm.) 
into    the,    road    1"  d  •    kg. 

(4,718  lb.). 

12.  The   total  range  of  tractive  resistance  equivak  at 
covered    in    the   tests    was    from    0.93   per  cent,    01 
asphalt  road,   at   lowest  speed,   to  2.7  per  cent,  on   the 
macadam  road,   at  nearly  the   highest   speed. 

13.  The  results  indicate,  as  has  already  been  pointed  out 
by  other  observers,  the  importance  of  constructing  and  main- 
taining smooth,  hard,  and  clean  roads  from  the  point  of  view 
of  tractive  resistance.  Low  tractive  resistance  means  small 
gasoline  consumption  for  gasoline  trucks,  and  a  reduced  elec- 
tricity expense  or  greater   daily  mileage  with    electric  trucks. 

14.  Other  problems  which  are  of  practical  importance  to 
vehicle  designers  and  operators,  and  which  require  further 
investigation,   are  the  following:  — 

(a)  Tractive   resistance  on   countrj    roads 

(h)  Tractive   resistances   to    vehicles    with    dil 
tires. 

(e)  Tractive  resistances  of  urban  road 
o   t      10  miles  per  hour  (16  km.   per  hour) 

active  resistances  at  speeds  higher  than   !•"•  p 
hour    124  km.  per  hour). 

[e]  Tractive  resistances  for  high-capacity   trucks.  - 

15.  The  results  of  the  tests  here  reported  have  been  found 
to  be  in  substantial  agreement  with  those  obtained  by  other 
observers  employing  somewhat  different  methods:  but  the 
analysis  of  tractive  resistance  into  its  components  here  pre- 
-ented  appears  to  be  new,  and  is  recommended  for  use  in 
similar  investigations  or  tests. 

The  authors  of  the  report.  Messrs.  A.  E.  Kennelly  and  O. 
1!.  Sehurig.  express  their  indebtedness  to  Mr.  Thomas  A. 
Edison,  and  also  to  the  Gould  Storage  Battery  Co.,  for  funds 
by  which. the  research  was  made  possible. 


LEGAL. 


North  of  Scotland  Electric  Light  and  Power  Co..  Ltd..  '•. 

North  of  Scotland  Fish  Guano  Co..  Ltd. 
In  the  Court  of  Session.  Edinburgh.  Lord  Cullen  allowed  proof  some 
time  ago  in  the  action  in  which  plaintiffs,  of  Montrose,  sued  the 
defendants,  of  Aberdeen,  for  693  14s.,  said  to  be  due  and  resting 
owing,  and  for  £1,000  as  damages  for  breach  of  contract.  The 
pursuers  stated  that  in  April,  19-13,  they  entered  into  an  agreement 
with  the  defenders,  who  had  a  manufactory  in  Montrose,  to  erect 
certain  plant  for  defenders  in  Montrose,  and  the  defenders  under- 
took to  pay  the  pursuers  £50Q  for  electrical  energy  in  addition  to 
charges  for  hire  of  plant.  In  December,  1915,  the  defenders  inti- 
mated that  they  were  closing  their  Montrose  works,  and  asked  the 
pursuers  to  dismantle,  and  take  away  the  motors.  The  pursuers 
contended  that  the  defenders  had  no  power  to  terminate  the  con- 
tract in  such  a  manner,  and  stated  that,  in  order  to  carry  out  the 
contract  with  the  defenders,  they  had  found  it  necessary  to  increase 
their  plant  at  a  capital  cost  of  £3.420.  The  defenders  maintained 
that  the  difference  between  the  parties  fell  to  be  decided  by 
arbitration.  They  explained  that  the  termination  of  the  contract 
was  occasioned  and  justified  by  the  actions  of  the  King's  enemies 
and  the  existence  of  a  state  of  war.  in  respect  that  the  whole 
fishing  trade  of  the  North  and  East  of  Scotland  and  the  import  of 
raw  material  for  the  defenders'  works  and  business  at  Montrose 
hail  been  stopjied  It  was.  therefore,  impossible  for  them  to  carry 
on  business  there,  and  the  contract  had  become  impossible  of  ]>er- 
formance.  The  action  has  now  been  taken  out  of  Court  by  joint 
minute,  having  been  settled  by  a  payment  to  the  pursuers  of  a  sum 
in  name  of  damages  and  espi 


Laycock  r.  South  London  EleoTbk  Supply 
Corporation,  Ltd. 

EJORAi  i    SO  II    [iAYCOCK    road",     an    application    to    til.     Lambeth 
Court  to  determine  the  nature  and   amount   of  security  to  be  given 
by  him  tothe  defendants  in  resp 
to  the  premises  known  as  Khaki  Hal!.  Acre  Lane.  Brixton. 

Mr.  LAYCOCK  said  that  he  was  leaseholder  oi  the  Khaki  Hail. 
On  March  12th.  1915,  he  entered  into  an  agreement  with  the  com- 
pany for  the  supply  of  electricity  on  special  terms.  It  v. 
that  his  account  should  be  paid  weekly,  and  no  security  was  asked 
for.  as  under  that  arrangement  the  company  had  power  to  cut  off 
I  to  pay.  On  April  ISth  last  the  company 
wxote  to  him  demanding  a  deposit  of  62ft  on  the  ground  of  the 
difficulty  of  obtaining  payment   oi   his  accounts.     H*   oplied  that 
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the  weekly  payments  had  lieen  regularly  made,  and  refused  to 
make  a  deposit  of  £20,  seeing-  that  he  had  made  a  claim  of  £H9 
against  the  company  in  respect  of  alleged  overcharges.  The  yearly 
consumption  amounted  to  about  £250,  and  that  had  been  regularly 
paid  for.  After  he  refused  to  make  a  deposit  the  company  cut  off 
the  supply,  and  he  had  to  deposit  £  20  under  protest  in  order  to  get 
it  restored. 

Mr.  Parsons  Can  official  of  the  company)  :  The  company's  case 
is  summed  up  in  the  letter  of  April  isth: — "  Owing  to  the  diffi- 
culty which  is  always  experienced  in  obtaining  payment  of  your 
account. '  There  are  always  two  or  three  weeks  owing.  The  com- 
pany were  only  able  to  obtain  payment  of  their  accounts  by 
threatening  to  cut  off  the  supply,  and  Mr.  Laycock  was  liable  to  he 
called  up  at  short  notice.  Although  the  company  did  not  ask  for 
any  deposit  when  the  agreement  was  entered  into,  they  were 
entitled  to  ask  for  one  at  any  time  they  thought  it  necessary. 

Mr.  LAYCOCK  said  it  was  nonsense  to  suggest  that  the  company 
were  only  able  to  obtain  their  money  by  threatening  to  discon- 
nect the  supply. 

Mr.  Biron  came  to  the  conclusion  that,  in  all  the  circumstances. 
£20  was  not  an  unreasonable  amount  for  the  company  to  require 
as  a  deposit. — Morning  Advertiser. 


is  given  to  assist  the  purchaser  in  selecting  suitable  apparatus; 
sample  specifications  are  also  provided.  The  last  chapter 
briefly  describes  the  use  of  wet  air  filters  for  cooling  electrical 
machinery.  We  have  no  hesitation  in  commending  this  prac- 
tical and  instructive  book  to  those  who  are  concerned  with 
the  subject  of  ventilation. 


British  Power.  Traction,  and  Lighting  Co..  Ltd.,  r. 
Hodgson. 
This  protracted  litigation  was  settled  on  an  appeal  by  Mr.  A.  E. 
Hodgson   from    a  judgment   of  Mr.  Justice  Peterson  of  Xovember 
last,  the  hearing  of  which  was  concluded  before  the  Master  of  the 
Rolls  and  Justices  Bankes  and  Warrington  on  Tuesday  last. 

The  order  appealed  from  declared  that  Mr.  Hodgson  was  liable 
to  bring  into  Court  a  sum  of  £7,000  odd  found  due  from  him  on 
taking  an  account  ordered  by  a  consent  judgment  in  May.  1905,  in 
an  action  brought  against  him  in  respect  of  dealings  in  1901.  In 
answer  to  the  claim  the  defendant  set  up  his  bankruptcy  and 
discharge,  but  the  plaintiffs  contended  that  the  original  action  was 
based  on  fraud,  and  therefore  bankruptcy  was  no  answer. 

The  Master  of  the  Rolls,  in  giving  judgment,  said  the 
matter  was  so  complicated  as  to  be  almost  beyond  endurance. 
Thai  Mr.  Hodgson  had  no  right  to  the  money  for  which  the  com- 
pany sued,  was  beyond  question  :  but  he  failed  to  see  that  it  had 
been  established  that  it  was  agreed  that  the  consent  judgment 
should  be  a  judgment  for  a  debt  incurred  by  fraud  or  fraudulent 
breach  of  trust.  For  that  reason.  Mr.  Hodgson  must  succeed,  and 
the  appeal  must  be  allowed  in  so  far  as  the  judgment  of  the  Court 
below  held  the  defendant  outside  the  provisions  of  the  Bankruptcy 
Act.  ^ 

The  other  Lords  Justices  concurred,  and  the  appeal  was  allowed 
accordingly. 


REVIEWS. 


Some  Modern  Methods  of  Ventilation.  By  11.  C.hiehson, 
V.MJ.Mech.B.  London:  Constable  A-  Co.,  Ltd.  Price 
8s.  6d.  net. 

The  ventilation,  like  the  heating,  of  buildings  is  a  subject 
which  until  recent  years  has  not  received  a  fraction  of  the 
investigation  that  it  undoubtedly  merits.  Heating  and  venti- 
lation arc  two  of  the  three  fundamental  factors  which  make 
or  mar  our  personal  comfort,  and,  unfortunately,  arc  by  no 
means  easy  to  control;  lighting  is  the  third  factor,  but  has 
been  so  exhaustively  studied  that  it  presents  no  great  diffi- 
culties to  the  engineer  who  has  provided  himself  with  the 
proper  qualifications,  and  as  for  the  minor  features  of  our 
mdoor  environment,  such  as  furniture  and  decoration,  the 
are  comparatively  elementary  matters.  Even  In  *b~  ease  of 
public  buildings  of  flic  most  modern  construction  grave 
errors  are  frequently  met  with  in  respect  of  the  arrange- 
ments made  for  heating  and  ventilation,  errors,  moreover, 
which  it  is  almost  impossible  completely  to  rectify  when  the 
building  is  finished  and  occupied.  Hence,  we  cordially  wel- 
come this  book,  based  upon  a  wide  experience,  which  should 
afford  valuable  assistance  to  architects  and  engineers  respon- 
sible for  the  design  of  ventilating  systems. 

The  author  begins  by  pointing  out  'he  illusion  under  which 
we.  have  laboured  in  past  times  with  regard  to  the  supposed 
deleterious  effects  of  tarbon  dioxide,  and  lays  stress  on  the 
fact  proved  by  Dr.  Leonard  Hill  and  others  that  "  the 
physical  effect  upon  the  skin  is  'he  .s»pr,  ,„r/„  important 
Hung  for  us,  not  its  chemical  effect."  He  then  gives  data  as 
to  the  quantity,  &c.,  of  air  required  in  stated  cases,  together 
with  the  principles  to  be  followed  in  designing  a  system  of 
ventilation.  He  advocates  the  "  balanced  "  system  in  which 
one  fan  pumps  fresh  air  inwards  and  another  remove,  the 
vitiated  air.  and  shows  how  the  apparatus  and  nir  ducts 
should  be  arranged,  with  *'-.-  aid  of  numerous  plans  and 
half-tone  illustrations.  The  design  of  air  ducts  and  registers 
is  adequately  dealt  with,  various  types  of  fans  are  discussed, 
apparatus  for  "  conditioning  "  air  as  regards  humiditv  and 
temperature  are  described,  and  methods  of  control  are  ex- 
plained. The  use  and  production  of  ozone  forms  the  subject 
"I  a  brief  chapter,  after  which  the  instruments  available  for 
measuring  the.  qualities  of  the  air  supplv  are  described,  and 
the  tests  to  be  made  are  discussed.  For  driving  fans  the 
e'ectric   motor  i      of  '-mirse,   recommended,   and   information' 


Principles  oj  AUcrnatinn  Current  Machinery.  By  Ralph  R. 
LAWRENCE,  Assoc.  Prof,  of  Electrical  Engineering  of  the 
Massachusetts  Institute  of  Technology  and  Harvard  Uni- 
versity. London:  Hill  Publishing  Co.  Price  18b.  9d. 
net. 

This  is  an  excellent  general  text-book  of  the  subject  indi- 
cated by  the  title— indeed,  the  reviewer  thinks  it  is,  on  the 
whole,  the  best  book  of  the  kind  which  has  appeared  for 
some   Veals. 

Too  many  of  the  text-books  in  general  use  are  based  on 
the  tyiML's  of  machinery  which  were  "modern  "  10  years  ago, 
oi  even  more,  and,  although  they  have  perhaps  been'"  brought 
up-to-date  "  by  the  addition  of  sections  dealing  with  turbine 
generators  and  commutator  motors,  the  general  plan  is  still 
the  same  as  that  which  appeared  to  be  the  best  to  follow 
when  the  field  to  be  covered  was  much  more  restricted  than 
it  is  at  the  present  time. 

Although  the  author  modestly  disclaims  the  use  of  new 
methods  in  his  treatment,  and  only  professes  to  have  col- 
lected material  from  existing  sources,  his  work  deserves  recog- 
nation  for  the  judgment  used  in  the  selection  of  material  and 
in  its  excellent  arrangement,  which  constantly  displavs  a 
freshness  and  a  breadth  of  view  which  makes  the  book  highly 
instructive  and  helpful. 

Prof.  Lawrence  has  written  a  text-book  on  the  principles 
of  electrical  machinery  as  it  is  at  present  developed.  In  doing 
so,  he  has  kept  constantly  before  him  modern  developments, 
modern  problems,  and  modern  points  of  view.  Thus,  even 
in  the  earliest  chapters  he  has  approached  the  subject  with 
only  modem  types  of  machines  in  view,  and  with  constant 
reference  to  the  modern  conditions  which  determine  their 
output   and    performance. 

A  good  example  of  how  this  method  of  treatment  has 
profited  by  taking  a  wide  view,  instead  of  keeping  to  the 
older  conventional  methods,  is  his  treatment  of  the  subject 
of  alternator  armature  reactions  (Chapter  IV).  After  a  general 
explanation  of  the  nature  of  armature  reaction  (or  armature 
magnetomotive  force),  he  proceeds  to  discuss  the  reaction 
for  the  case  of  an  alternator  with  non-salient  poles  and  a  dis- 
tributed winding.  He  is  thus  able  to  arrive  at  a  result  which 
is  fairly  simple  and,  at  the  same  time,  practically  accurate. 
The  consideration  of  the  armature  reaction  in  alternators 
having  salient  poles  is  next  treated  as  a  more  complex  ex- 
ample of  the  principles  already  explained. 

The  induction  of  voltage  in  the  armature,  taking  into 
account  the  shape  of  the  flux  curve  and  the  angle  of  em- 
brace of  the  coils,  is  concisely  and  clearly  explained.  This 
is  followed  by  a  simple,  but  adequate,  discussion  of  the  effect 
ol  the  spacing  of  the  armature  winding  on  the  resultant  volt- 
age and  wave-form. 

After  discussing  the  principles  of  armature  reaction,  the 
author  deals  with  the  calculation  of  the  regulation  of  an 
alternator  by  the  synchronous  impedance,  magnetomotive 
tone.  Fotier.  American  Institute,  and  Blondell's  two-react- 
ance methods. 

Methods  of  obtaining  values  for  the  leakage  reactance  from 
the  short-circuit  test  ami  zero  power-factor  characteristic  are 
followed  by  the  determination  of  effective  armature  resist 
ante. 

Further  chapters  deal  with  the  experimental  determination 
of  losses   and    heating  tests,  and    are   followed  by   a    detailed 

calculation   of  the  constants   of   a   1,000-K.V.A.    machine    If 

the  constructional  data. 

Altogether  150  pages  are  devoted  to  the  alternator,  and  it 
will  be  gathered  that  the  most  important  principles  of  the 
machine  receive  very  comprehensive  treatment  so  far  as  they 
are  concerned  with  construction,  behaviour,  and  operation, 
as  distinguished  from  actual  details  of  design. 

Tn  completing  our  analysis  of  the  contents  of  the  book,  it 
will  be  unnecessary  to  enter  equally  fully  into  the  treatment 
of  other  types  of  machines,  as  the  treatment  is  carried  out 
with  the  same  thoroughness  and  judgment. 

Transformers  are  next  dealt  with.  After  a  description  ol 
details  of  construction,  the  magnitude  and  wave-form  of  the 
magnetising  current  are  dealt  with,  and  the  reason  for  the 
current  rush  on  switching  on  is  given,  though  the  stresses 
set  u)i  in  the  insulation  on  opening  or  closing  the  circuit  are 
not  considered  in  detail.  Vector  equations  and  the  "equiva- 
lent- circuit  "  of  the  transformer  are  given.  Here  and  else- 
where the  notation  employed  does  not  distinguish  between 
vectors  and  numerical  values  of  the  quantifies  expressed. 
This  leads  to  absurdities  such  as  (see  p.  193) — 

I2  =  l»  (cos  82  —  j  sin  Si). 
and  on  page  305 — 

—  a  =  a  (cos  8  —  j  sin  01, 
and  other  similar  expressions. 

The  synchronous  motor  is  clearly  treated  by  means  of 
vectors,  and  the.  subject  of  the  distribution  of  the  load  be- 
tween parallel  alternators  as  affected  by  various  conditions. 
''  :7  ,    the  characteristics  of  the   driving  engines,   is    well   ex- 
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plained.  The  main  ]x>ints  characterising  the  synchronous 
converter  are  concisely  given. 

The  section  on  polyphase  induction  motors  contains  a  very 
full  analytical  treatment  by  means  of  vectors,  aDd  is  well 
calculated  to  give  an  insight  into  the  principles  underlying 
their  operation.  The  induction  motor  is  regarded  as  a  special 
form  of  transformer,  which  enables  the  vector  equations  to 
be  obtained  in  a  simple  manner.  Here  again,  however,  the 
notation  appears  to  be  much  less  clear  than  is  desirable,  and 
a  student  might  easily  be  led  astray  by  using  it;  for  instance, 
in  obtaining  power  as  the  product  of  a  current  and  voltage, 
seeing  that  it  is  never  very  clear  where  a  symbol  used  for  a 
current  or  voltage  denotes  a  numerical  value  or  a  vector. 

The  single-phase  induction  motor  is  dealt  with  in  rather 
general  terms  without  any  very  satisfactory  diagram  of  its 
operation,  though  the  student  should  be  enabled  to  form  a 
fairly  clear  idea  of  the  main  principles  from  the  treatment 
given. 

The  various  forms  of  single-phase  motors  with  a  commu- 
tator are  discussed  in  the  last  chapters.  Here,  again,  a  close 
analysis  of  the  operation  is  not  given,  but  the  underlying 
principles  of  their  working  are'  clearly  explained. 

In  conclusion,  we  can  congratulate  the  author  on  the  pro- 
duction of  an  excellent  students'  text-book,  which  is 
thoroughly  sound  and  calculated  to  form  a  substantial  general 
foundation  of  knowledge  on  which  the  student  can  develop 
a  specialised  study  in  any  direction  without  feeling  that  he 
starts  with  only  nebulous  ideas  lacking  a  definite  basis. 
For  students  of  electrical  engineering  in  universities  or  tech- 
nical colleges  the  work  can  be  cordially  commended. 


The  chapter  on  the  measurement  of  inductances  give-  the  dia 

gram    of  connections   anil    the    ratios   when    bal >■    hai    been 

obtained  for  a  great  many  "bridge"  methods.  The  chapte) 
on  capacity  measurement  deals  similarly  with  alternative 
methods  of  carrying  out  capacity  tests,  while  another  chapter 
describes  the  methods  to  be  used  where  high-frequency  cur- 
rents are  employed.  The  hist  chapter  gives  particulars  of  a 
number  of   special  appliances   used    in    measurement,   such    as 

standards  of  inductance  and  capacity,  high-frequency  genera- 
tors, wave-filters,  vibration  galvanometers,  secohumietns,  &c. 

The  summary  of  thle  methods  and  appliances  used  in 
measurement  which  occupies  the  last  chapters  of  the  book  is 
likely  to  prove  Useful  and  handy  for  reference.  Little  attempt 
is  made  to  discriminate  between  the  various  methods  or  to 
point  out  their  relative  advantages,  defects  or  limits  of  ac- 
curacy. Also,  no  detailed  instructions  or  cautions  are  given 
for  cairying  out  the  measurement.  This  would  have  entailed 
considerable  extension  of  the  scope  of  the  work  and  would 
have  changed  its  character  from  that  of  a  concise  summary 
to  that  of  a  text-book.  We  may  perhaps  hope  that  at  some 
future  time  the  author  may  carry  out  this  more  ambitious 
scheme. 

On  the  whole,  the  diagrams  are  clear,  though  the  curve  on 
page  4'2  has  been  so  much  reduced  that  the  figures  indicating 
the  scales  have  become  quite  illegible.  Another  minor  criti- 
cism  is  the  use  in  one  part  of  the  book  of  the  symbol  "  u  "' 
to  denote  the  quantity  z  it  n  which  is  later  always  expressed 
as  "p." 

As  a  compact  volume,  of  reference  for  those  who  are,  con- 
cerned with  calculations  or  measurements  of  inductances  and 
capacity  this  modest  work  can  be  cordially  commended. 


Tlie.  Calculation  and  Measurement  of  Inductance  and  Capa- 
city. By  W.  H.  Nottage.  London  :  The  Wireless  Press, 
Ltd.     Price  2s.  6d. 

This  is  a  useful  summary,  in  a  condensed  and  handy  form, 
of  rules  and  formula?  for  the  calculation  of  the  inductances  and 
capacities  of  the  various  conductors  used  in  wireless  tele- 
graphy, followed  by  brief  descriptions  of  the  apparatus  and 
methods  of  measurement  employed  in  the  determination  of 
these  quantities. 

The  book  divides  itself  naturally  into  two  sections,  the 
first  dealing  with  the  formulae  for  calculation,  and  the  second 
with  measurement. 

The  formulae  are  derived  from  many  sources,  published 
papers,  <S.-c,  and  are  generally  clearly  given  in  a  form  indi- 
cating the  purpose  and  limitations  of  their  application,  while 
the  necessary  tables  of  constants  are  also  appended.  The 
origin  of  the  formula?  is  generally  stated  (an  important  and 
valuable  feature),  and  incidental  examples  of  their  applica- 
tion to  actual  problems  are  also  interpolated  in  a  number  of 
cases.  Little  or  no  attempt  is  made  to  give  the  method  of 
derivation  of  the  formulae,  and,  indeed,  any  such  attempt 
would  have  completely  altered  the  character  of  the  book  and 
necessitated  its  conversion  into  a  theoretical  treatise  instead 
of  a-  collection  of  formulae. 

To  give  a  general  idea  of  the  contents  of  this  section,  it 
will  be  sufficient  to  enumerate  a  few  of  the  principal  formulae 
given.  , 

The  inductance  of  a  straight  cylindrical  wire  and  of  a  thin 
tape  is  followed  by  values  for  parallel  conductors.  Then  fol- 
lows the.  inductance  of  a  coil  (Nagaska's  formula),  with  deve- 
lopments for  various  forms  of  winding  as  given  by  Rosa, 
Butterworth,  and  others.  Mutual  inductance  between  con- 
ductors and  coils  is  next  introduced,  including  a  simple 
graphical  method  by  the  author  for  the  mutual  inductance 
of  two  single-layer  coils. 

In  dealing  with  the  capacity  of  conductors  of  various 
forms,  a  similar  procedure  is  adopted,  and  the  consideration 
of  plates  and  simple  line  conductors  is  followed  by  that  of 
various  forms  of  antennae,  while  the  influence  of  the  earth 
and  of  masts  and  buildings  is  also  included. 

While  the  author  rightly  employs  absolute  electrostatic 
units  in  his  formulae  dealing  with  capacity,  he  makes  one  or 
two  slips  where  other  units  are  referred  to.  Thus,  on  page 
38  he  boldly  makes  the  statement  that  "  the  absolute  unit  on 
the  electromagnetic  system  is  the  farad,  and  the  practical 
unit  the  microfarad."  Of  course,  the  farad  is  10-"  (or  one. 
thousand-millionth)  of  the  absolute  unit  of  capacity  in  the 
electromagnetic  system.  On  the  same  page  we  read  :  "  Tn 
calculating  capacity,  if  all  dimensions  be  in  centimetres  the 
capacity  is  given  in  electrostatic  units  or  centimetres."  While 
this  is  perfectly  true  of  the  formulae  which  follow,  it  is  some- 
what misleading,  seeing  that  the  centimetre,  is  the  unit  dimen- 
sion applied  to  conductors  of  both  electromagnetic  and  electro- 
static systems,  whereas  it  is  the  dimensions  of  the  unit  of 
qnantity  of  electricity  which  is  the  real  characteristic  of  the 
electrostatic  system,  and  which  determines  (he  unit  in  which 
capacity  will  be  given. 

On  page  55  there  is  a.  mistake  in  the  equation  for  V,  owing 
to  the  substitution  of  mmfds.  (micro-micrc-farada)  for  electro- 
static units  of  capacity.  Seeing  that  one  mmfd.  is  equal  to 
0.0  electrostatic,  units,  the  error  introduced  is  not  large. 

The  second  part  of  the  book  deals  with  methods  of  measure- 
ment, and  the  author  has  collected  together  a  large  number  of 
alternative  methods  for  measuring  inductances  and  capacities, 
some  of  which  are  not  well  known  to  the  ordinary  worker. 


BUSINESS   NOTES. 


Russian    Exhibition    in    London.— We    have   received 

some  literature  regarding  the  Russian  Exhibition  which  is  being 
held  this  month  at  the  Grafton  Galleries  in  Bond  Street,  W.  The 
Exhibition  has  a  Russian  Commercial  Bureau,  under  the  care  of 
Mr.  R.  A.  Lenski,  and  a  Russian  Trade  Section,  where  information 
can  be  obtained  on  matters  affecting  Russian  commerce  and  indus- 
try. The  Exhibition  has  the  Royal  patronage,  and  among  the 
exhibits  is  a  collection  of  Russian  trade  catalogues.  The  Russian 
Consul-General  is  daily  in  attendance,  assisted  by  a  staff  of  Russian 
commercial  authorities.  !Mr.  Lenski  has  .issued  a  pamphlet  on 
"The  Russian  Market,  and  How  to  Enter  it." 

Book  Notices. — We  have  received  a  copy  of  No.    1   of 

"  The  Channel.''  a  bi-monthly  sixpenny  "  Clyde  Shipbuilding, 
Engineering  and  Electrical  Gazette,"  which  is  published  at 
1  SI,  Newark  Street,  Greenock.  It  contains  a  good  deal  of  useful 
and  interesting  matter  on  such  subjects  as  : — Lost  Time  in  Ship- 
yards, The  Trend  of  Development  in  Marine  Engineering,  The 
Story  of  Petroleum,  Electric  Supply  Costs  (by  Mr.  F.  H.  Whysall ). 
Proceedings  of  Societies,  Technical  Queries,  and  so  on. 

"  Journal  of  the  Institution  of  Electrical  Engineers."  Vol. 
LV.  April,  till  7.  No.  265. — This  issue  contains  the  following 
papers  : — Voltage  Regulation  of  Rotary  Converters,  by  Mr.  G.  A. 
.Tuhlin  ;  Machine-Switching  Telephone  Gear,  by  Mr.  F.  R.  McBerty  : 
Determination  of  the  Sequence  of  Phases  from  Wattmeter 
Readings,  by  Dr.  G.  Kapp  ;  Chairman's  Address  to  the  Hong-Kong 
Local  Centre  ;  also  the  Report  of  the  Council  and  the  Statement  of 
Accounts  for  the  year. 

We  have  received  a  copy  of  No.  1  of  the  "  Windsor  Works 
Magazine,"  a  twopenny  monthly  publication  issued  by  Messrs. 
G.  D.  Peters  &  Co.,  Ltd..  of  Windsor  Works.  Slough,  manufacturers 
of  rolling-stock  supplies. 

Bankruptcy  Proceedings. — T.  (i.  S.  Cunnington  and 

H.  P.  Allison  (Laing.  Wharton  &  Cunnington),  electrical  engi- 
neers and  contractors,  7.  Great  Newport  Street,  London.  Supple- 
mental dividend  of  5|d.  in  the  £,. 

JAMES  BROCKIE,  mechanical  engineer,  II.  London  Road,  Forest 
Hill.     Trustee  released  April  28th. 

British  X-ray  Industry.— It  is  announced  in  the  Daily 

Telegraph  that  a  section  of  the  British  Electrical  ami  Allied  Manu- 
facturers' Association  has  been  formed  enrolling  British  manu- 
facturers of  X-ray  and  electro-medical  apparatus,  with  the  object  of 
improving  the  status  and  prospects  of  the  industry  by  co-operation 
anil  research.  Mr.  Dunlop  writes  to  our  contemporary  :  "  Since 
1914  great  strides  have  been  made  by  individual  Britisli  manu- 
facturers, and  it  is  ho]ie<l  that  the  enrolment  of  its  members  as  a 
section  of  this  association  will  further  help  to  place  and  maintain 
this  important  industry  in  a  position  where  it  can  supply  not  only 
the  home  trade  but  the  whole  of  the  Empire,  British  manufac- 
turers have  been  at  a  serious  disadvantage  owing  to  lack  of 
co-operation  by  which  to  meet  the  keen  competition  which  existed 
in  the  world  market.  The  section  views  most  hopefully  the  future 
of  the  X-ray  and  electro-medical  industry  in  this  country,  and 
earnestly  invites  the  co-operation  of  medical  men  and  hospitals 
with  the  object  of  supporting-  and  strengthening  the  movement 
towards  the  exclusion  of  foreign-made  apparatus." 
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Catalogues    and    Lists. — SceAndo    Lamp    Co.,    Ltd. 

7.  Blaekfriars  Street,  Salford.  Manchester. — Folder  giving  revised 
prices  of  "Sceando"  half-watt  and  Axial  lamps.  The  revision  is 
due  to  increased  cost  of  raw  materials  and  wages. 

Mbssbs.  T.  \V.  Broadbent.  Ltd..  Victoria  Electrical  Works. 
East  Parade,  Huddersfield. — Leaflet  Xo.  6,  describing  and  giving 
weights,  dimensions, and  prices  of  their  K  type  A..C.  slip-ring  induc- 
tion motors.     Copies  will  be  sent  on  application. 

M  i.ssks.  I.'kruaxti.  Ltd,,  Central  House,  Kingsway,  London,  W.C. 
—  List  Pa.  550/E|  containing  a  description,  with  illustrations,  prices, 
weights,  and  code-Words  pf  t h>-ir  standard  h.t.  interlocked,  iron- 
clad switch  cubicles. 

Liquidation. —  Kilowatt   Publishing    Go.,    Ltd. — A 

meeting  is  called  for  June  7th.  to  hear  an  account  of  the  Winding 
up  from  the  liquidators,  Messrs.  A.  Webster  \  E.  A.  Burnie. 

British  De-Tinning  Progress. — We  are- pleased  to  learn 

that  the  British  De-Tinning  Co.'s  scheme  for  dealing  with  old  tins 
and  the  like  is  making  satisfactory  progress,  despite  many  obstacles, 
mainly  occasioned  by  war  conditions.  Not  only  does  the  project 
conserve  wealth,  as  represented  by  various  valuable  metals,  but  also  it 
creates  a  new  British  industry  in  place  of  what  was  formerly  a  Germ  an 
monopoly,  some  forty  or  fifty  thousand  tons  of  waste  metal  having 
been  annually  exported  in  pre-war  days.  Some  of  the  Depart- 
ments of  the  Ministry  of  Munitions  are  now  showing  considerable 
interest  in  the  scheme,  and  arrangements  are  being  made  for  the 
British  De-Tinning  Co.  to  utilise  waste  metals  from  the  front  and 
other  military  sources. 

The  company  has  issued  a  booklet  entitled  "  Capturing  a  German 
Monopoly."  which  contains  full  reports  of  the  proceedings  at  a 
Conference  held  at  the  Caxton  Hall.  London,  in  December  last, 
together  with  reprints  from  the  Press  and  other  interesting  matter. 
There  is  also  an  introductory  article  which  deals  fully  with  all 
aspects  of  the  subject.  A  copy  of  this  work  will  be'  sent  free 
to  those  interested,  A  Committee  was  appointed  by  the  Conference 
to  investigate  the.processes  and  reporton  the  soundness  of  the  pro- 
posals so  far  as  they  affect  municipal  authorities.  A  building  for 
practical  demonstrations  has  now  been  completed  at  Wandsworth, 
and  we  understand  that  the  Committee  will  shortly  be  asked  to 
visit  this  works. 

A. subsidiary  company  has  been  formed  with  offices  in  Glasgow, 
and  buildings  have  been  acquired  which  will  shortly  be  in  full 
operation.  Its  operations  will  be  superintended  by  the  parent 
company  in  London. 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. — With    reference  to   the   recent  sanction  for 

borrowing  £40,000  for  the  electricity  undertaking,  this  is  for  the 
provision  of  a  6,0QQjKW.  turbine  plant,  new  buildings,  sub-station 
plant,  cables.  ,v.c, 

Australia. — The  Flinders  Council  (Vic.)  has  decided  to 

apply  for  an  Order  in  Council  authorising  the  installation  of 
electric  light  and  power  at  Sorrento. 

The  Melbourne  City  Council  electricity  undertaking  proposes 
experimenting  with  Victorian  brown  coal  for  the  production  of 
power. 

Application  has  been  made  by  the  Lockhart  Municipality 
( N.S.W. )  for  power  to  generate  and  supply  electricity. — Tenders. 

The  report  of  the  working  of  the  Footscray  tVic/)  electric  light 
undertaking  for  the  year  1 9 1 5- 1 6  shows  a  gross  profit  amounting  to 
£i'..151,  and  a  net  profit  of  £4.173  :  since  the  inauguration  of'the 
scheme  the  net  profit  has  been  £9,683.  Of  this  £1,000  had  teen 
placed  to  the  credit  of  the  general  revenue  of  the  city.  In  addition, 
the  Lighting  Committee's  credit  balance,  averaging  £3,500  a  year. 
had  been  used  in  the  city's  general  financial  operations,  thus 
reducing  the  usual  overdraft. — Melbourne  Age. 

Baildon  (Yorks.). — The   Shipley  Electricity  Committee 

has  recently  been  notified  by  the  Baildon  Council,  in  reply  to  its 
offer  to  supply  electricity  to  Bai.ldon,  that  it  favours  the  terms 
offered  by  the  Bradford  Corporation,  and  has  asked  the  latter  to 
forward  a  draft  agreement, 

Bradford. — The  severely  restricted  lighting  during  the 

past  year  has  occasioned  much  complaint,  but  some  satisfaction  is 
derived  from  the  fact  that  the  past  year's  expenditure  of  the  city 
has  been  610,000  less  than  the  estimates,  chiefly  due  to  reduced 
cost  of  public  lighting-. 

Burnley. — Wages. — The  applications  on  behalf  of  the 

National  Union  of  General  Workers  for  an  increase  in  the  wages 
of  electricity  employes,  bringing  up  the  total  advance  to  12s.  a 
week  since  the  war.  has  been  referred  to  a  Sub-Committee. 
Similar  applications  are  being  made  in  other  Lancashire  towns. 

Burton-on-Trent.  —  Subject  to  consent,  an  induced 
draught  fan  is  to  be  fitted  to  increase  the  steaming  capacity  of 

three  boilers.  The  cost  of  this  is  estimated  at  £  loo.  and  it  is 
hoped  it   will  meet   the  anticipated  demand   for   electricity   next 

v.  inter. 

Crewe.— Year's  Wohking. — The  electricity  depart- 
ment lias  sustained  a  loss  of  £  1.173  on  the  year's  working  o\\  iug 
to  the  great  increase  in  the  cost  of  fuel,  wagi 


Continental. — Norway. — According  to  a  report  by  the 

U.S.  Consul-General  at  Washington,  the  Norwegian  Government 
has  recently  been  advised  by  the  Committee  of  the  Storthing  not 
to  allow  foreigners  or  foreign  companies  to  acquire  waterfalls  in 
Norway,  except  in  special  circumstances.  The  [lower  contained  in 
the  Norwegian  waterfalls  has  been  estimated  at  from  6,000,000  to 
10,000,000  HP.,  and  the  development  of  these  falls  has  been  accom- 
plished largely  through  the  aid  of  foreign  capital. 

The  acquisition  of  water  power  by  foreigners  in  Norway  is  regu- 
lated by  the  Law  of  September  18th',  1909,  by  the  terms  of  which 
only  the   Norwegian  Government  or  Municipalities  or  Norwegian 

subjects  were  permitted  to  acquire  waterfalls  of  more  than  1 n .  P. 

without  Government  sanction  for  each  individual  ease.  This  Law 
was  made  more  stringent  by  the  Law  of  August  4th.  1!M  1.  which 
provided,  mtir  nli, i.  for  a  tax  pavable  to  the  local  authoritv  and 
the  State. 

A  Royal  Commission,  which  has  been  at  work  tor  several  years 
on  a  revision  of  concession  legislation,  has  just  submitted  to  the 
Storthing  a  new  Bill.  Under  this  Bill  it  will  be  more,  difficult  for 
foreigners  to  invest  capital  in  Norwegian  industrial  enterprises 
and  other  real  property.  It  is  also  proposed  that  foreign  subjects 
and  companies  shall  not  be  allowed  to  acquire  concessions  except 
in  special  cases,  as.  for  instance,  when  an  industrial  concern  already 
in  operation  wishes  to  acquire  or  regulate  a  waterfall.  Joint  stock 
and  other  limited  liability  companies  must  in  future  have  an 
entirely  Norwegian  board,  with  registered  offices  in  Xorway.  and 
exclusively  Norwegian  capital,  in  order  to  obtain  permission  to 
acquire  waterfalls. — Board  of  Tradi  Jnuriwl. 

Darwen. — The  loss  on  the  year's  working  of  the  Cor- 
poration electricity  under t iking  has  been  £3,889;  the  Daylight 
Saving  Bill  is  stated  to  have  reduced  the  revenue  by  over  £1,000. 

Doncaster. — Price  Revision. — The  Electricity  Com- 
mittee has  recommended  the  T.C.  to  revise  the  scale  of  charges  in 
works  where  motors  aggregating  100  K\v.  and  over  are  installed. 
in  view  of  applications  received  from  several  big  firms  for  supplies 
of  current  for  power.  A  sliding  scale  is  to  be  charged,  according 
to  the  load  factor,  from  60  per  cent,  down  to  25  per  cent.,  the  price 
at  25  per  cent,  to  remain  unchanged. 

Halifax.— Wag  ks.— The     Town     Council,     last     week. 

adopted  the  recommendation  of  a  Special  Committee  that  the 
wages -of' all  Corporation  employes  of  21  years  of  age.  except  those 
of  the  clerical  staff  and  the  tramways  department,  be  increased  as 
from  April  1st.  to  bring  them,  including  war  bonus,  to  8s.  per 
week  above  the  pre-war  standard. 

Hull. — The  Electricity  Committee  last   week  considered 

the  application  of  the  employes  of  the  Sculcoates  Lane  power 
station  for  increased  wages.  It  was  decided  to  refer  the  matter  to 
the  Board  of  Trade  for  arbitration. 

Lincoln. — Referring  to  some  remarks  passed  at  the 
annual  meeting  of  a  local  firm.  Aid.  White  stated  that  the  Cor- 
poration   had   supplied  them   with    802; units   iu   the  yen-  to 

March.  1915.  \\  million  units  in  1916;  and  3]  million  units  in  the 
year  ended  March.  1917.  They  had  had  to  utilise  some  of  their  old 
plant,  as  they  could  not  obtain  the  necessary  permission  to  borrow 
inonej  tor  new-  plant  during  the  war. 

Liverpool. — At  a  recent   meeting  of   the  City  Council, 

Mr.  (Jates  protested  against  an  expenditure  by  the  Electricity  Com- 
mittee On  two  new  cooling  towers  at  Lister  Drive  power  station 
and  two  rotary  converters  and  switohgear.  He  complained  that 
this  capital  expenditure,  which  he  estimated  at  £30,Q00,  was  in 
contravention  of  Government  policy,  and  alleged  that  the  business 
of  the  Committee  was  settled  without  tenders  being  invited.  The 
Committee's  recommendations  were  approved. 

London. — The  Battersea  Electricity  Committee  recom- 
mends that  an  additional  5s.  per  week  wages  be  granted  to  all 
employes,  and  2s.  6d;  per  week  to  boys  and  women,  the  increase  to 
date  from  April  1st.  The  recommendation  will  not  apply  to  titters 
and  titter's  mates  whose  cases  were  dealt  with  previously. 

HACKNEY. — The  Electricity  Committee  has  decided  to  recom- 
mend a  general  increase  in  the  price  of  electricity  for  all  purposes, 
except  as  regards  slot-meter  supply. 

New  Zealand. — An  interim  report"   by  Air.  Evan   Parry 

on  the  hydro-electric  development  of  the  North  Island  has  been 
published.  The  best  scheme  involves  three  water-power  sources  to 
supply  Hawke's  Hay  district.  Auckland  district,  and  Wellington 
district.  For  Auckland,  the  taking  over  of  the  Hora  Hora  works 
of  the  Waihi  Co.  was  considered  :  but  the  best  source  of  power, 
eight  miles  away  from  Hora  Hora.  is  in  the  Arapuni  Gorge,  where 
120.000  H. P.  could  be  obtained  on  a  50  per  cent,  load-factor  basis. 
Mr.  Parry  considers  that  this  scheme  would  be  justified  if  only 
tn.ooo  n.i\  were  developed  in  the  first  instance,  and  that  the  cost 
of  such  a  plant,  with  transmissions  for  serving  surrounding  towns 
and  i  list  riots,  would  amount  to  1 1,200,000.  The  most  suitable  sou  ice  ol 
power  for  the  supply  to  Wellington  is  the  Mangahao  River.  «  here 
25,000  li. e.  ean  be  obtained  on  a  50  per  cent,  load-factor  basis  :  in 
time,  another  source  of  power  in  the Tarauaki  district  might  be 
developed,  to  supplement  this.  The  hydro-electric  plant  would 
(Jpst  about  £420.0110.  while  transmissions  would  bring  the  total  up 
to  £1,000,000.  A  modified  scheme  suggested  would  cost  £448,000. 
It  i-  proposed  that  instead  of  providing  spare  hydro-electric  plant, 
a  portion  of  the  existing  Wellington  steam  plant  should  be 
utilised.  Mr.  Parry  considering  that  this.  Wquld  have  advantages 
ill  security  over  water  p'ant.  which  is  subject  to  Ion  -water 
difficulties. 
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Peterborough. — The    T.C.    has   decided   to    extend    the 

supply  cable  to  the  works  of  the  Birmingham  Wagon  Co.,  who  will 
pay  part  of  the  cost; 

Rochdale. — The  Electricity  Committee  is  recommending 

that  the  price  of  energy  for  power  and  traction  he  increased  bj 
'3d.  per  unit  instead  of  the  present  15  per  cent.,  and  for  lighting 
by  25  per  cent.,  instead  of  the  present  HI  per  cent.  A  coal  clause 
is  to  be  introduced  in  future  contracts,  and  it  is  expected  to  obtain 
an  extra  revenue  of  £  1 0,000  a  year. 

Salford. — Year's  Wokkixi:. — The  following  particulars 

have  been  given  in  the  local  Press  as  to  the  working  of  the  elec- 
tricity undertaking  during  1916-17  : — The  energy- sold  increased 
from  20,(550,000  units  to  24,856,000  units  ;.  the  revenue  increased 
from  £,115, 847  to  £133,764,  the  gross  profit  from  £50,807  to 
£63,625,  and  the  net  profit  from  £8,406  to  £16,598,  as  compared 
with  the  previous  year.  This  is  the  largest  net  profit  ever  earned 
in  one  year,  and  is  due  more  particularly  to  the  introduction  of 
modern  plant,  which  has  led  to  the  reduction  in  coal  consumption 
from  4'8  lb.  two  years  ago  to  3'2  lb.  per  unit  generated,  which  is 
equivalent  to  a  saving  of  15,000  tons  of  coal  per  annum.  On  the 
other  hand,  increases  have  occurred  in  taxes,  sinking  fund,  fuel 
cost,  wages,  So.,  and  increased  rates  of  charge  have  been  made, 
which  brought  in  £4,700  ;  but  as  the  extra  output  was  at  power 
rates,  the  average  rate  received  per  unit  had  not  increased. 

The  modernisation  of  the  plant  was  being  carried  out  without 
increasing  capital  indebtedness  ;  a  5,00o-kw.  turbine  plant  recently 
added  was  being  paid  for  from  the  renewals  fund,  and  re-covered 
cables  to  the  value  of  £14,500  last  year,  and  £25.000  this  year, 
would  be  set  off  against  the  cost  of  h.t.  extensions  which  were 
being  made. 

Sheffield. — Wojien  Stokers] — The  Electricity  Com- 
mittee proposes  to  pay  women  stokers  6  id.  an  hour  for  all  time 
worked,  exclusive  of  the  war  bonus  of  :|d.  an  hour  paid  fed  all 
women  workers. 

Application  is  to  be  made  to  the  L.G.B.  for  permission  to  raise 
£15,000  for  the  electricity  undertaking,  for  sub-stations,  &c. 

Southport. — Prick    Increase. — An   increase  of   5  per 

cent,  in  charges  for  electrical  current  is  recommended,  to  operate 
as  from  Midsummer  Day. 

Stockport. — Proposed   Loan. — The  T.C.  has   applied, 

with  official  sanction,  for  permission  to  borrow  a  loan  of  £27,500 
for  the  provision  of  a  5,000-KW.  turbine  set  for  the  electricity 
works. 

Stoke-on-Trent.— Prick     Inckkakk.— The     T.C.     has 

decided  to  make  a  further  advance  of  6  per  cent.,  making  in  all 
25  per  cent,  since  the  war  began,  on  the  charges  for  current  from 
and  after  the  end  of  the  June  quarter.  The  B.  of  T.  has  sanctioned 
the  supply  of  current  to  the  premises  of  a  firm  in  the  area  of  the. 
Leek  R.D.C.  and  to  a  works  in  the  area  of  the  Smallthorne 
C.D.C. 

Swansea.  —  Linking-up.  —  The     borough      electrical 

engineer  has  reported  on  the  suggested  linking-up  of  Swansea, 
Llanelly,  and  Neath,  which  offers  considerable  possibilities  as  to 
interchange  of  load,  &o.  It  is  hoped  to  make  some  definite  proposal 
within  the  next  few  months. 

York. — The  Electricity  Committee  recommends  an 
advance, of  Id.  per  hour  in  wages  to  the  men  employed  at  the 
generating  station,  who  are  not  confined  within  the  award  of  the 
Committee  on  Production  regarding  the  engineering  and  foundry 
trades. 


TRAMWAY  and  RAILWAY   NOTES. 


Accrington.  —  Electric  Vehicle.  —  A  new  battery- 
driven  dust  van  has  been  brought  into  use  by  the  T.C. 

Ashton-under-Lyne.— TitA.MWAv   PURCHASE   Sciikmi:.— 

The  Bill  promoted  in  Parliament  by  the  Corporation  for  the 
purchase  of  the  Oldham,  Asliton,  and  Hyde  Tramways  now  awaits 
final  sanction.  The  opposition  of  the  Ashton  Master  Carriers' 
Association  and  of  the  Hyde  Corporation  has  been  withdrawn. 
The  Bill  gives  the  Ashton  Corporation  power  to  purchase  the 
tramways  after  six  months'  notice. 

Australia. — The  Premier  of  Victoria,  Mr.  W.  Hutchin- 
son. Mr.  MeLeod,  Chief  Secretary,  and  the  Railway  Commissioners 
i .-i -t ■  1 1 1  i  \  inspected  the  new  power  plant,  \c,  at.  Newport-,  installed 
for  the  electric  working  of  the  railways  ;  Mr.  Jones,  the  Railway 
Commissioner,  stated  that  the  only  cause  of  the  delay  in  the  com- 
pletion of  the  electrification  scheme  was  the  shortage  of  switch- 
gear,  but  he  hoped  to  have  everything1  in  readiness  for  a  start  by 
the  due  date  in  January  next. 

Tramway  Arbitration  Awarh.  -  The  Melbourne  Tramways 
Board  has  issued  a  summons  for  an  order  that  the  award  of  Mr. 
Justice  Cussen  in  respect  Of  the  assessment  of  I  he  property  of  the 
Melbourne  Tramways  Co.  be  set  aside,  on  the  ground  that  his 
Honour  was  wrong  in  law  by  giving  effect  to  the  principles 
enunciated  in  the  award,  and,  alternatively,  that  Mr.  Justice 
Cussen  should  have  stated  a  special  case  OB  the  matter  for  the 
opinion  of  the  State  Full  Court. — Melbourne  Age. 


Blackburn. — RAIL    Shortage. — The  T.C.  has  referred 

back  a  recommendation  that  the  rails  on  the  Cherry  Tree  section 
should  be  taken  up,  so  as  to  replace  the  worn-out  rails  on  the 
Preston  Road  route.  It  was  pointed  out,  however,  that  the 
Committee  saw  no  way  of  continuing  the  service  unless  some  • 
was  closed,  anil  the  rails  utilised  elsewhere.  Councillor  Higham 
said  they  could  not  get  the  rails,  as  they  were  not  being  rolled: 
Leeds  had  obtained  a  lender  from  America,  at  £'-'2  a  ton.  with 
problematical  delivery  in  Is  months'  time. 

The  Tramways  Committee  has  decided  against  the  request  of  the 
Workers'  Association  for  an  increase  of  10s.  per  week  in  wages. 

Doncaster. — Ixcukasku- Fakes. — The  T.C.  has  adopted 

the  recommendation  of  the  Electricity  and  Tramways  Committee, 
advancing  the  fares  on  the  Bentley  route  fas  mentioned  in  the 
Electrical  Review  last  week).  Mr.  Balmforth  mentioning  that 
the  journeys  were  longer  for  the  fares  than  on  any  other  mute  in 
the  town. 

Glasgow. — Revenue  Returns. — For  the  third  succes- 
sive week  the  revenues  of  the  tramway  department  have  reached 
record  figures.  Last  week  they  reached  £25,914,  as  compared  with 
£23,174  in  the  corresponding  week  of  1916,  while  the  passengers 
carried  numbered  8,005,687  and  T. 295. 7 -Hi  respectively.  Since  the 
beginning  of  the  present  financial  year  on  June  1st.  1916.  the  receipts 
have  been  £1,148,840,  against  £  l.ii58.:,:,u. 

Leeds. — Waues. — The  Qpyernment  arbitrator's  award  in 

a  recent  application  by  the  Tramway  Workers'  Union  for  increased 
wages  is  as  follows  : — The  war  bonus  tot  men  over  21  years  of  age 
is  increased  to  7s.  per  week  all  round  :  such  increase  is  in  substitu- 
tion for  all  previous  war  bonus  allowances.  As  regards  women, 
the  award  is  half  of  the  said  bonus,  after  three  months'  continuous 
employment,  three-quarters  of  the  bonus  after  nine  months,  and 
the  full  bonus  after  twelve  months  ;  this  award  to  be  in  substitu- 
tion for  any  previous  award  as  regards  women  workers  made  in 
October  last  year.  The  bonus  is  to  be  paid,  and  to  take  effect,  as 
from  April  1st  of  this  year. 

Sheffield. — Arrangements  have  been  made  under  which 

the  work  of  car  cleaning  will  be  carried  out  by  the  extended  use  of 
female  labour.  The  male  car  cleaners  in  the  tramway  department 
are  to  transfer  their  services  to  the  cleansing  department,  on  the 
understanding  that  they  have  the  right  to  return  to  tramway 
work  at  the  close  of  the  war.  The  Tramways  Committee  reports 
that  the  estimated  cost  of  war  allowances  granted  to  employes,  or 
about  to  be  granted  to  employes,  for  the  current  year  amounts  to 
£51,316;  the  estimated  cost  of  allowances  to  dependents  of 
employes  on  war  service  is  £12.500,  and  the  estimated  increase  in 
the  cost  of  electrical  energy  for  the  current  year  is  £15,600.  In 
order  to  enable  the  Committee  to  deal  with  the  foregoing,  which 
make  a  total  of  £79,116,  it  is  intended  that  Jd.  stages  for  adults 
6n  all  the  routes  be  abolished. 

South  Africa. — The  Johannesburg  Municipal  Council 

has  prepared  a  scheme  for  extending  the  tramways  to  New  lands. 
Three  methods  have  been  considered:  CI )  Extending  the  electric 
tramway  ;  (2)  using  motor  tramways  ;  and  (3)  running  a  bus 
service.  The  Committee  explains  that  the  motor  tramway  pro- 
posal involves  the  construction  of  a  track  without  any  electrical 
equipment,  and  the  running  of  self-contained  motor  vehicles.  The 
Committee  said  that  there  was  no  doubt  that,  with  a  suitable 
type  of  vehicle  and  under  certain  conditions  of  running,  the  use 
of  motor  tramways  would  prove  a  success,  and  such  vehicles  would 
probably  be  run  at  less  cost  than  heavy  electric  ears.  The 
proposals  are  still  under  consideration 

South    Staffordshire.— Waces.— The   Birmingham  and 

Midland  Tramways  Co. — including  the  South  Staffs..  Wolver- 
hampton and  district,  and  Dudley  and  district  branches  has 
conceded  an  increase  in  war  bonus  to  its  employes  of  all  grades. 

St.  Annes. — As   the   result  of  a  meeting   between    the 

Council  and  the  Blackpool,  St.  Annes  and  Lytham  Tramways  Co 
Ltd..  a  satisfactory  basis   for   a  new  agreement    for  the   supply   of 

electricity  to   the   tramways   has    been    arrived  at       Tl Id   agree- 

ment,  concerning  which  there  was  some  criticism  from  Lytham 
some  time  ago,  terminates  at  the  end  of  June. 

Warrington.-— Leak's  Working.  -The  tramwaj  depart- 
ment lias  made  a  net   profit  of  £8,060  on  the  year's  working,  as 

against    a    net    profit  of  62,620    for   the   previous   year.     The  total 
income  was  £26,462  and   the  expenditure  £18,795,leai 
profit  of  £7,667. 

Wolverhampton.    Tin  Corporation  has  decided  to  submit 

the    question    of    increased    wave-    to    the    tram\\a\ 
arbitration. 

York. —  During   the   year  ended    March    31st 

number  of  passengers' oartted OB  the  city  tramways 
the  car-mileage  was  829,096,  ami  the  receipts  loi;.l,  per  car-mile. 
The  electric  omnibuses  Darned  642,943  passengers,  the  car-mileage 
being  77,059,  and  the  receipts  sold,  per  mile.  The  Committee 
reports  that  the  eost  of  the  electricity  used  for  the  omnibus) 
been  £737,  whereas  if  petrol  had  been  used  the  coat  would  have 
bien  considerably  over  A  1,000", 
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German  Wireless. — The  RepHblic  of  Liberia  has  broken 

off  relations  with  Germany. 

The  adhesion  of  Liberia  should  bring  about  the  complete  removal 
of  German  trade  and  influence  from  West  Africa  and  the  final  sup- 
pression of  the  transmission  of  German  wireless  news  in  that 
region,  Liberia  being  the  only  region  of  West  Africa  not  in  Allied 
occupation, 

Holland. — It  is  reported  that,  with  the  co-operation  of 

the  principal  Dutch  shipping  companies,  a  company  has  been 
formed  at  Amsterdam  under  the  title  of  the  Dutch  Telegraph  Co. 
Radio-Holland,  and  with  a  share  capital  of  ■£  83,000.  The  object  is 
to  substitute  apparatus  of  Dutch  manufacture  for  the  wireless 
equipment  used  on  Dutch  ships,  and  supplied  and  worked  almost 
exclusively  by  the  Socieie  Anonyme  de  Telegraphie  sans  Fil,  of 
Brussels.  The  work  is  to  be  carried  out  on  the  expiration  of 
existing  contracts,  in  order  to  emancipate  Holland  from  an  external 
monopoly  in  its  communication  with  the  Dutch  Colonies. 

Illicit    Wireless    Telegraphy. — At    Portsmouth    Police 

Court,  on  May  7th,  an  electrical  apprentice  named  R.  G.  H.  Cole. 
employed  in  Portsmouth  Dockyard,  was  charged  under  the  Defence 
of  the  Realm  Act  with  being  in  possession  of  wireless  telegraphic 
apparatus  without  the  permission  of  the  Postmaster-General.  On 
visiting  the  prisoner's  residence  at  Southsea,  a  detective  found 
attached  to  a  15-ft.  clothes-pole,  three  fine  wires  similar  to  those 
used  as  aerials  in  wireless  telegraphy.  In  Cole's  bedroom  he  found 
a  table,  on  which  was  apparatus  attached  to  the  aerialB.  and  in 
working  order.  Prisoner,  who  said  he  could  only  receive  messages, 
was  remanded  for  a  week  in  custody. — Daily  'telegraph. 


FORTHCOMING     EVENTS. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Keighley. — May    15th.      Electrical    installation   at   the 

Ward  block,  at  present  in  course  of  erection  at  the  War  Hospital, 
Morton  Banks.  Specifications  from  H.  Webber,  Borough  Electrical 
Engineer. 

Manchester. — May  11th.  Electricity  Committee.  Stuart 
Street  generating  station,  (a)  One  hydraulic  accumulator  and  elec- 
trically driven  ram  pump,  (i)  coal  conveying  plant.  Mr.  F.  E. 
Hughes.  Secretary,  Electricity  Department. 

Warrington.  —  May  22nd.      Electricity  and    Tramways 

Committee.  Underfeed  mechanical  stoker.  See  "  Official  Notices  " 
Mav  4th. 


CLOSED. 
.Bolton. — The  Sanitary  Committee  has  accepted  the  teixler 

•  of  "the  Corporation  Electricity  Fittings  Department  for  the  conver- 
sion of  the  plant  at  the  laundry  at  the  Western  Fever  Hospital 
•from  steam  to  electric  power. 

Bradford. — Electricity  Committee.     E.  Green  &    Sons, 

!Ltd.  :  Improved  patent  fuel  economiser.  in  place  of  one  at  Valley 
Road  Works.  £2,086. 

•  Dewsbury. — Electricity  and  Tramways  Committee.  Coal. 
'Crawshaw  &  Warburton.  Ltd..  2,000  tons  j  J.  Longbottom  &  Sons, 
il, 500 ''tons  of  Barnsley  slack;  J.  Longbottom  &  Co.,  500  tons  of 
IBanlborough  slack. 

(Glasgow. — The  Committee  on  Works  and  Stores  recom- 
mends acceptance  of  the  following  offers  for  annual  stores  : — 

Ozokerite  tape.— I.R.,  G.P.  &  Telegraph  Works  Co.,  Ltd. 

Trolley  wire.— P.  Smith  A-  Co.,  Ltd. 

Axles  and  Bteel  tires.— Brown  Bayley's  Steel  Works,  Ltd. 

Sheffield. — City  Council.     Accepted  tenders  : — 

Willans    *    Robinson,    Ltd.-  Increasing    the   capacity    of    No.  3    torbo 

alternator  from  4,500  kw.  to  0,000  kw. 
'  O.  Heathcote  &  Co. — 14  steel  ventilating  shafts  for  coal  store. 
Electrioit;  Supply  Department  of  the  Corp., ration.     22A-h.i\  motor  toe  thw 

Health  Department,  £86. 
John  Brown  .*  Co.,  Ltd.— 5U0  steel  tramway  tires,  at  78s.  fid.  per  tire. 

Swansea. — The  Electric  Lighting  and  Tramways  Com- 
mittee has  renewed  the  coal  contract  with  the  Main  Colliery  Co, 
for  the  ensuing  year  at  the  same  price  as  paid  last  year. 


Junior   Institution  of   Engineers. 

39,  Victoria  Street,  s.w.   Paper  on 
Friday,  May  18th.    At  7.3(1  p.n 
on   "  Metric  Weights  and  Measure 
Barton. 


Friday,  May  11th.  At  7.30  p.m.  At 
Works  Records,"  bv  Mr.  F.  D.  Napier. 
.  At  39,  Victoria  Street.  S.W.  Paper 
and  Decimal  Coinage,"  by  Mr.  E.  C. 


At 


Royal    Institution  of   Great  Britain.— Saturday,  May  12th.    At  3  p.m. 

Albemarle  Street,  Piccadilly,  W.     Lecture  on  "  The   Electrical  Properties 
of  Gases,"  by  Prof.  Sir  J.  J.  Thomson,  Pres.  R.S. 

Friday,  May  lKth.    At  5.30  p.m.    At  Albemarle  Street,  W.     Lecture  on 
"The  Complexity  of  the  Chemical  Elements,"  by  Prof.  F.  Soddy,  F.R.S. 

Birmingham  and  District  Electric  Club.— Saturday,  May  12th.  At  7  p.m. 
At  the  Swan  Hotel,  New  Street.  Paper  on  "  Electric  Furnaces  for  Nitrates 
from  the  Air,"  by  Mr.  E.  Kilburn  Scott. 

Illuminating  Engineering  Society.— Tuesday,  May  15th.  At  S  p.m.  At  the 
Royal  Society  of  Arts,  John  Street,  Adelphi,  W.C.  Annual  meeting. 
Discussion  on  "  Economies  in  Lighting  in  l'elation  to  Fuel  Saving." 

Institution  of  Electrical  Engineers.— Thursday,  May  17th.  At  the  Insti- 
tution of  Civil  Engineers,  Great  George  Street,  S.W.  At  6  p.m.  Annual 
general  meeting.  At  7  p.m.  Special  general  meeting  to  consider  proposed 
additional  Articles  of  Association. 

(Newcastle    Local   Section).  -Monday,  May  14th.    At  C.45  p.m.    At 
the  Mining  Institute.    Annual  general  meeting. 

Institution  of  Mechanical  Engineers.— Friday,  May  18th.  At  6  p.m.  At 
the  Institution  of  Civil  Engineers,  Great  George  Street.  S.W.  Paper  on 
"The  Construction  of  Turbine  Pumps."  by  Mr.  A.  E.  L.  Chorlton. 


NOTES. 


Volunteer  Notes. — First  London  Engineer  Volun- 
teers.— Headquarters  :  Balderton  Street,  Oxford  Street,  W. 

Orders  for  the  Week.    Lieut. -Colonel  Clay,  V.D.,  Commanding  : — 

Monday,  May  14*h. — Technical  for  No.  3  Company,  Right  Half  Company,  at 
Regency  Street.     Drill  No.  3  Company,  Left  Half  Company.    Signalling  Class. 

Tuesday,  May  15th.— Lecture,  0.30,  Captain  Castell,  "  Knots  and  Lashing 
and  Trestle  Bridging."     Physical  drill  and  bayonet  fighting,  7.30  to  8.S0. 

Wednesday,  May  16th. — Drill,  No.  1  Company,  Right  Half  Company,  6.15. 

Thursday,  May  17th.— Drill,  No.  2  Company.  Right  Half  Company.  Ambulance 
Class  by  M.O.,  fi.30.    Signalling  Class. 

Friday,  May  lKrh.— Technical  for  No.  3  Company,  Left  Half  Company, 
Regency  Street.  Drill  No.  3  Company,  Right  Half  Company.  Recruits' Drill, 
0.30  to  8.30. 

Saturday,  Mail  19th. — Commanding  Officer's  Parade,  2.45.  Uniform  for  Drill 
in  Hyde  Park. 

Sunday,  May  20th.—  Special  work  at  Bombing  School.  Parade.  Clapham 
Common  Station  (City  and  S.L.  Tube  Railway),  9.45  a.m. 

Armleta. — Msmbers  are  warned  that  armlets  must  be  worn  at  all  plain-clothes 
parades. 

(By  order),  MacLeod  Yearsley,  Captain  and  Adjutant. 

Books    for    British    Prisoners    of   War. — The   British 

Prisoners  of  War  Book  Scheme  (Educational)  .is  the  only  War 
Charity  which  provides  educational  books  for  the  thousands  of 
our  men.  now  in  enemy  hands,  who  are  craving  for  solid  literature 
with  which  to  improve  their  minds  and  relieve  the  tedium  of  their 
captivity,  in  accordance  with  their  expressed  needs,  and  the  con- 
tinued requests  for  books  which  daily  reach  the  chairman  from  the 
camps,  coupled  -with  the  regular  acknowledgments  of  parcels, 
show  that  its  consignments  reach  their  destinations,  and  that 
never  was  the  work  it  is  doing  in  this  field  more  necessary  or  more 
appreciated  than  at  present.  Our  readers  are  earnestly  requested 
to  send  to  the  Scheme  a  list  of  any  volumes  they  can  spare.  They 
will  then  be  advised  as  to  which  books  will  be  of  use.  The 
organisers  have  no  need  of  fiction,  and  no  use  for  out-of-date 
technical  books,  or  books  in  bad 'condition  :  they  also  have  a  suffi- 
ciency of  works  iu  the  dead  languages. 

Those  who  care  to  know  something  about  the  really  great  edu- 
cational work  which  is  going  on  among  British  prisoners  may  be 
interested  in  reading  a  little  booklet  entitled  ''Student  Captives," 
which  has  just  been  published,  and  which  may  be  had  on  applica- 
tion to  Mr.  Alfred  T.  Davies.  chairman  of  the  British  Prisoners  of 
War  Book  Scheme  (Educational-),  at  the  Board  of  Education, 
Whitehall,  S.W..  1.  to  whom  all  communications  should  be 
addressed. 

Education  of  Engineers. — In  connection  with  the  scheme 

of  education  recommended  by  the  Council  of  the  Institute  of 
Marine  Engineers,  and  noted  in  our  pages,  the  following  extract 
from  the  Glasgow  Herald  of  March  2Srd  is  quoted  in  the  7'™«.,- 
actitm*  of  the  Institute  : — "  Glasgow  School  Board,  at  their  meeting 
yesterday,  had  an  offer  before  them  by  an  engineering  firm,  Messrs. 
Barr  &  Stroud,  to  co-operate  in  the  education  of  their  future 
apprentices  by  means  of  scholarships.  In  their  letter  the  firm 
stated  that  asthey  were  of  opinion  that  it  would  be  to  the  advantage 
of  apprentices  that  they  should  stay  at-the  day  schools  until  they 
were  at  least  15  years  old,  the  firm,  provided  the  year  spent  at 
school  from  14  to  15  was  devoted  to  subjects  specially  suitable  for. 
and  interesting  to,  engineering  apprentices,  had  resolved  to  insti- 
tute scholarships  on  the  following  conditions: — (1)  The  scholar- 
ships would  be  10  in  number,  tenable  for  one  year,  of  the  value  of 
eiO  each  ;  (2)  they  would  be  awarded  to  boys  of  the  age  of  14 
(recommended  by  the  headmasters  of  certain  selected  schools,  certified 
as  .medically  sound,  and  approved  by  the  firm  :  (8)  they  would  be 
tenable  at  a.  school  in  which  a  course  of  instruction  in  mathe- 
matics and  practical  physics  suitable  for  engineer  apprentice* 
tGQuld  be  followed  ;  (4)  the  buys,  before  taking  np  the  scholarship, 
would  sign  an  agreement  to  serve  five  years'  apprenticeship  with 
ithe  firm  to  the  trade  of  instrument-making  or  of  engineering.' 
The  proposal  was  remitted  to  a  Special  Committee  for  consideration 
-and  report. 
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The  Electrical  Trade   Position   in  South  Africa. — The 

sudden  stoppage  of  new  electrical  connections  by  the  Johannesburg 
Municipality  has  given  rise  to  the  idea  that  relief  may  be  obtained 
from  the  Victoria  Falls  Power  Go.  In  the  meantime,  the  Munici- 
pality is  adamant.  For  example,  an  estate  company,  which  had 
been  negotiating  before  the  stoppage,  wanted  four  cottages  supplied 
with  electric  light,  and  they  were  not  only  willing,  to  pay  the 
ordinary  charges,  but  any  extras  owing  to  the  increased  cost  of 
materials,  but  the  several  answers  have  been  that  the  town's  cables 
and  transformers  are  loaded  up  to  the  full.  The  Municipal  authori- 
ties had  reached  their  limits  in  anticipation  of  the  new  power 
plant,  ordered  in  Britain,  arriving  shortly,  but  now  this  has  been 
refused  a  permit,  therefore  there  is  no  alternative  but  to  stop  new 
connections.  It  stands  to  reason  that  the  Johannesburg  Munici- 
pality will  not  remain  dormant,  but  will  look  around  to  see  what 
can  lie  done  to  obtain  the  necessary  power  plant  from  other  sources, 
as  the  stoppage  of  electrical  connections  will  hamper  building 
operations  very  considerably,  as  no  up-to-date  shop  or  residence 
.  can  be  considered  complete  without  electric  light.  We  cannot 
expect  much  relief  from  America,  as  their  standard  gauges  for 
plant  do  not  always  fit  in  with  those  in  use  here.  As  regards  Japan, 
they  have  not  got  over  the  initial  troubles  of  catering  for  a  new 
market.  What  happened  over  a  year  ago  was  that  travellers 
offered  our  merchants  a  nice  lot  of  Japanese  assorted  electrical 
ware,  from  samples,  at  prices  that  had  never  been  heard  of  before 
in  Johannesburg,  but  these  goods  have  not  yet  materialised.  How- 
ever, a  Birmingham  house  has  recently  supplied  Johannesburg 
with  Japanese  electrical  goods,  but  the  cost  is  about  four  times  as 
much  as  originally  quoted  from  Japan.  However,  there  is  a 
Japanese  house  of  representatives  established  in  Cape  Town,  and  it 
is  said  that  representatives  in  Johannesburg  are  now  guaranteeing 
or  promising  direct  deliveries  from  Japan,  delivery  c  i.f.  Durban, 
which  would  soon  enable  our  Municipality  to  carry  on.  much  as 
usual.  In  the  ordinary  way,  the  engineering  shops  in  Johannes- 
burg are  doing  a  lot  of  electrical  work,  chiefly  in  re-fixing  and 
re-making,  rather  than  new  work,  although  quite  a  creditable 
quantity  of  the  latter  is  made  when  specially  ordered  and  paid  for 
at  a  price  about  five  times  higher  than  the  imported,  but  obviously 
when  things  are  wanted,  and  must  be  had.  the  price  is  a  secondary 
matter.  Until  about  six  months  ago.  the  stocks  of  electric  lamps 
were  in  plenty,  but  now  the  wholesale  prices  have  risen,  and  the 
cheapest  retail  price  for  the  ordinary  house  lamp  is  2s.  On  the 
whole,  supplies  of  ordinary  electrical  goods  are  plentiful,  but  the 
exceptions  are  always  with  us.  and  these  seem  enlarging  of  late. 
For  example,  3/20  coils  of  wire  have  sharply  risen  to  30s.,  but 
within  two  sizes  different,  viz..  3/22,  which  can  be  had  at  21s.  (id. 
There  is  a  great  shortage  of  heavy  copper  wire  and  cables  in 
merchants'  stores,  but  the  mines  have  plenty.  The  smaller  sizes 
of  wire  and  cables,  from  a  general  standpoint,  seem  to  be  amply 
available. — South  African  Mining  Journal. 

The  same  contemporary  in  a  later  issue  just  to  hand  says : — 
"Material  is  getting  scarce  through  the  absence  of  oversea 
supplies,  which  are  not  sufficient  to  fill  up  the  absorption.  All 
kinds  of  electrical  tubing  are  so  scarce  that  substitutes  in  the  shape 
of  water  and  steam  piping  are  occasionally  used  to  complete  an 
urgent  job.  Keyholders  and  switches  are  also  very  scarce.  Much 
was  hoped  for  from  Japan,  but  some  of  the  optimistic  anticipations 
have  not  yet  been  realised.  However,  from  that  source  we  are 
getting  ceiling  roses,  lamp-holders,  cut-outs,  counter-weights  and 
switches.  Cables  are  yet  to  come,  as  a  bad  start  was  made  in  the 
first  orders,  as  it  was  found  that  the  Japanese  standard  was  different 
to  ours,  but  they  are  now  making  some  strictly  in  accordance  with 
our  requirements.  One  reason  of  the  stocks  being  scarce  in  town. 
is  that  the  municipalities,  railways,  and  other  big  users  of  elec- 
tricity secured  quantities  of  stock  at  the  first  signs  of  a  shortage. 
The  mining  companies  were,  however,  first  in  the  field  some  two 
years  ago.  when  stocks  were  super-abundant,  hence  they  have  good 
genera]  supplies,  with  the  exception  of  lamps." 

Mobilisation   of  Chemical  Industries. — Sir  Charles  H. 

Bedford,  secretary  of  the  Association  of  British  Chemical  Manu- 
facturers, delivered  an  address  entitled  "Mobilisation  of  British 
Chemical  Industries  for  After- War  Conditions,"  to  the  members  of 
the  Birmingham  and  Midland  Section  of  the  Society  of  Chemical 
Industry,  last  week.  The  lecturer  outlined  the  organisation  which 
had  I ieen  developed  with  a  view  to  meeting after-the- war  conditions, 
and  which  had  resulted  from  the  realisation  by  the  experience  of 
the  war  of  the  proved  and  urgent  necessity  for  some  form  of 
combination  among  the  chemical  manufacturers.  ©Having  explained 
the  organisation  and  membership  of  the  Association,  he  said  the 
tendency  was  for  the  large  firms  to  come  more  closely  together, 
and  it  would  only  be  through  the  Association  that  they  would  get 
the  smaller  firms  to  come  into  line.  But  when  they  did  come  into 
line,  they  would  find  there  was  a  great  deal  to  be  said  for  the 
pooling'  of  interests,  and  that  on  the  balance  it  worked  out  very 
satisfactorily.  Manufacturers  would  come  to  see  that  other  manu- 
facturers of  their  own  nation  were  not  to  be  regarded  merely  as 
rivals  to  be  fought,  and  that  the  conditions  after  the  war 
would  be  so  strenuous  that  they  would  be  driven  to  combine 
against  their  common  adversaries,  particularly  the  Germans, 
Co-operation  would  steady  prices  and  reduce  waste  in  production, 
and  it  must  lie  conjoined  with  aiming  at  the  highest  technical  and 
commercial  at&ndaJrds.—Birming/uim  Dally   Hail. 

Educational. — The   Board  of  Education   has  issued  the 

draft  of  the  proposed  revised  regulations  for  continuation,  tech- 
nical, and  art  courses  in  England  and  Wales,  which  it  is  intended 
to  bring  into  force  after  the  war.  The  draft  deals  especially  with 
"  Further    Education,"    which    falls    outside    the    scope    of    the 


a idary  school  and  the  I  ad   relates  in  part  bo  junior 

technical  schools,  "local  and  central  college-."  &c.  ;  it  aims  to 
provide  a  complete  and  systematic  plan  of  further  education  in 
each  area,  properly  related  to  elementary  and  secondary  schools 
and  universities,  adapted  to  local  needs,  and  particularly  industrial 
needs,  and  offering  to  every  student  facilities  for  a  graduated  and 
progressive  course  of  instruction.  The  Local  Education  Authority 
will  be  the  body  responsible  for  formulating  and  carrying  out  such 
a  plan,  and  upon  it  will  be  devolved  many  of  the  matters  at  present 
supervised  by  the  Board.  Theterm  '  Local  Colleges  "  is  a  new  title 
conferred  upon  the  larger  and  more  advanced  schools  in  recognition 
of  their  distinctive  status  and  position,  and  the  higher  technical 
and  research  work  carried  on  in  them  will  be  developed.  The  need 
for  securing  the  interest  of  employers  and  workpeople  in  technical 
instruction,  and  for  obtaining  teachers  with  trade  experience  for 
such  instruction,  is  recognised,  and  the  importance  of  continuing 
general  education  side  by  side  with  technical  instruction  i- 
not  overlooked.  The  advantages  of  co-operation  between  Local 
Education  Authorities  are  emphasised,  and  the  possibility  of 
promoting  the  adequate  and  efficient  provision  of  "  further 
education  "  by  the  formation  of  joint  bodies  working  in  connection 
with  two  or  more  Local  Education  Authorities  is  looked  upon  with 
favour  by  the  Board. 

Excess  Profits  Tax. —  In  his  Budget  speech  the  Chan- 
cellor of  the  Exchequer  raised  the  Excess  Profits  Tax  from  60  per 
cent,  to  80  per  cent.  In  replying  to  the  Debate,  he  spoke  as 
follows  (according  to  the  Times  report)  : — 

"  As  regarded  excess  profits,  he  had  been  surprised  to  find  how- 
little  had  been  said  by  those  who  would  have  to  pay  the  duty.  He 
recognised  that  it  was  an  extremely  heavy  tax.  and  one  which 
would  inevitably  have  bad  effects  on  our  trade  after  the  war.  But 
that  was  true  of  all  taxation  on  this  scale,  and  the  problem  which 
the  Chancellor  of  the  Exchequer  had  to  face  wjls  this  :  Was  the 
taxation  necessary  to  get  the  additional  revenue,  and,  if  so.  what 
was  the  best  way  of  getting  it  both  from  the  point  of  view  of 
fairness  and  national  interest  .'  He  had  not  the  smallest  doubt 
that  it  was  better  from  both  points  of  view  to  take  the  money  in 
the  form  of  excess  profits  duty  than  to  add  to  the  income-tax  at 
the  present  time.  The  hon.  member  who  spoke  first  in  the  debate 
(Mr.  Annan  Bryce)  contrasted  the  position  of  companies  after  the 
war  in  this  country  with  that  of  those  in  Germany,  and  had  said 
quite  truly  that  in  Germany  there  was  nothing  like  our  excess 
profits  duty,  and  assumed  that  German  companies  would  he  in  a 
much  better  position  than  ours  after  the  war.  Why  had  Germany 
not  been  able  to  get  taxation  of  that  kind  .'  He  thought  the  ex- 
planation was  the  same  as  the  cause  of  the  war — namely,  that  the 
German  Government  was  in  the  hands  of  a  small  but  vocal  class, 
and  they  dared  not  apply  to  that  class  measures  in  the  interests  of 
the  war  which  they  applied  freely  to  other  classes  which  did  not 
control  the  Government  of  the  country.  What  was  the  effect.'/ 
It  was  quite  true  that  they  did  not  put  on  excess  profits,  but  the 
hon.  member  had  mentioned  the  name  of  a  company  which  had  a 
surplus  of  several  millions  sterling.  He  was  sure  that  that  sum 
was  lent  to  the  German  Government.  After  the  war  our  industry 
would  not  revive  unless  there  was  credit,  nor  would  the  German 
industry,  and  the  basis  of  the  credit  of  firms  in  this  country  would 
depend  on  the  basis  of  the  credit  of  the  country  as  a  whole.  There- 
fore in  his  view  it  would  probably  be  found  that  credit  here  would 
be  better  than  in  Germany,  because  we  had  had  the  courage  to  use 
our  revenue  to  meet  our  expenditure,  and  therefore  to  improve  the 
whole  standard  of  our  national  credit.  Dealing  with  the  question 
of  double  income-tax.  he  said  he  had  always  thought  that  it  was 
unfair  as  it  existed  now.  and  would  have  to  be  altered  :  but  this 
was  not  a  time  to  give  up  revenue.  He  had  discussed  the  matter 
with  the  representatives  of  the  Dominions,  and  it  had  been  dis- 
cussed at  the  Imperial  Conference.  While  the  representatives  of 
the  Dominions  urged  that  the  question  should  be  dealt  with,  tshej 
suggested  that  it  should  be  put  right  immediately  after  the  war. 
If  he  was  in  a  position  that  enabled  him  to  have  any  influence 
then,  he  should  certainly  urge  that  it  was  one  of  the  earliest 
questions  to  be  considered." 

German  Union  of  Technical  Institutions. — The  Union 

of  German  Technical  Institutions  (Dentscher  Verband  Technisch- 
Wissenschaftlicher  Vereine).  which  will,  doubtless,  be  organised 
and  administered  witli  characteristic  thoroughness,  and  which  will, 
therefore,  constitute  an  important  factor  in  the  coming  industrial 
struggle,  has  lately  been  strengthened  by  the  accession  of  the  more 
institutions.  The  affiliated  bodies  are  now  :  Verein  Dentscher 
Iugenieure  (Union  of  German  Engineers):  Verband  Deutsoher 
Architekten  and  Ingenieur  Vereine  (Architects'  ami  ESngin 
Society)  :  Verein Deutscher  Eisenhuttenleute (Iron workers'  Associa- 
tion): Verein  Deutscher  Chemiker  (Chemical  Society):  Verband 
l>.m seller  Elektrotechniker  (Electrical  Engineers  I  ;  Schiffbautech- 
nische  Gesellschaft  (Shipbuilders)  ;  Deutscher  Verein  von  Gas  und 
Wasserfachmannern  iCas  and  Water  Engineers)  :  Verein  Deutsoher 
Strassenbahn  und  Kleinbahnverwaltungen  (Tramways  and  bighl 
Railways) ;  Verein  der  Zeilstoff  and  Papierohemiker  (Cellulose  and 
Paper  Chemists);  Wisaenschaftliche  Gesellschaft  fur  Luftfahrl 
(Aerial  Traffic)  .  Gesellschaft  Deutscher  Stetallhiitten  me  I  Bergleute 
(.Metal  Workers  and  Miners).  The  potentialities  of  a  union 
embracing  the  resources  of  these  institutions  are  not  to  be  under- 
estimated. The  Administrative  Committee  consists  ol  Geh.  Reg 
Hat  Dr.-Ing.  Busley  (Berlin),  and  Kgl.  Baurat  Dr.-Ing.  Tanks 
(Hanover),  as  president  and  vice-president  ;  Dr.  Diehl  (Berlin- 
Lichterfelde).  as  managing  director,  and  Prof.  Klingenberg 
(Berlin ),  Geh.  Baurat  Saran  (Berlin),  Kommerzien-rat.  Dr.-Ing.  e.h, 
Springorum  (Dortmund),  as  members. 
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Central  Station  Employes. — With  reference  to  the  letter 
from  Sir.  W.  J.  Ebben,  lion,  general  Secretary  of  the  Association  of 
Electrical  station  Engineers,  appearing  in  our  last  issue,  we  under: 
stand  from  a  correspondent  that  the  national  engineering  awards 
have  now  been  extended,  and  lull  particulars  are  given  in  a  leaflet 
which  has  been  issued  by  the  Electrical  Trades  Union.  The  London 
Power  Station  Engineers' Branch  of  this  Union  is  at  7,  Levendale 
Road,  Forest  Hill,  S.E..  and  Mr.  H.  II.  Morton  is  its  secretary,  from 
whom  information  may  be  obtained.  The  leaflet  referred  to  prints 
in  full  tlie  finding  ot  the  Committee  on  Production  respecting  the 
Union's  application  for  an  advance,  also  the  memorandum  of 
agreement  between  the  Engineering  Employers"  Federation  and  the 
Electrical  Trades  Union,  arrived  at  in  February.  1H17.  There  is. 
further,  printed  a  copy  of  a  letter  received  from  the -Ministry  of 
Munitions,  intimating  that  the  Minister  has  decided  that  "  he  is 
prepared  to  take  such  steps  as  may  be  necessary  to  secure  that  any 
award  given  in  the  trade  in  question  shall  be  applied  to  non- 
I'ederated  controlled  establishments."  From  the  foregoing  it  will 
lie  obvious  that  the  awards  apply  to  power  and  sub-station 
members  who  are  employed  in  controlled  establishments,  and  those 
w  ho  are  interested  in  the  matter  should  apply  to  either  Mr.  Morton, 
as  above,  or  to  any  of  the  Electrical  Trade  Union's  many  Branches, 
of  which  there  are  137  throughout  the  country. 

The    New    Trade    Bank. — The    Times  states   that  the 

formation  of  the  British  Trade  Corporation,  the  title  of  the  British 
trade  bank  which  is  being  floated  under  Government  auspices,  has 
reached  an  advanced  stage,  for  copies  of  its  prospectus  have  now 
been  circulated  among  interested  parties.  The  nominal  capital 
of  the  institution  has  been  fixed  at  610,000,000,  but  the  first 
issue  will  be  limited  to  a  quarter  of  that  amount.  £2,500,000. 
Lord  Faringdon.  who  presided  over  the  Committee  which  recom- 
mended its  formation,  has  been  appointed  chairman,  and  Mr.  F. 
Dudley  Docker,  who  has  taken  a  special  interest  in  the  scheme, 
managing  director.  The  Right  Hon.  F.  Huth  Jackson  is  a  member 
of  the  board,  which  also  includes  the  names  of  directors  of  certain 
other  large  banks.  Our  contemporary  says  : — "  Although  bankers 
generally  are  sympathetic  towards  the  new  project  on  account  of 
the  benefits  which  it  is  expected  to  confer  upon  British  trade 
generally,  it  must  be  said  that  they  are  rather  apprehensive  as  to 
the  effect  of  some  features  of  the  scheme.  It  is  understood  that 
the  new  corporation  intends  to  make  a  special  feature  of  the  accept- 
ance business,  a  branch  of  banking  in  which  considerable  strides 
have  been  made  by  the  existing  banks  since  the  outbreak  of  war. 
owing  partly  to  the  suppression  of  the  German  institutions. 
Bankers,  therefore,  are  inclined  to  look  upon  the  newcomer  as  a 
possible  formidable  competitor,  and  though  a  number  of  them 
will  probably  subscribe  a  part  of  the  capital  required,  the  response 
to  an  invitation  to  do  so  would,  no  doubt,  have  been  much  more 
■  cordial  had  the  scope  of  the  corporations  activities  been  confined 
to  those  branches  of  finance  which  are  outside  orthodox  banking 
practice." 

In  referring  to  the  above  scheme  in  the  House  of  Commons  on 
April  26th,  Mr.  G.  Roberts  said,  according  to  the  Times,  that  His 
Majesty'-  Government  had  promised  the  British  Trade  Corporation 
their  sympathy  and  support.  The  Corporation  had  received  a 
Royal  Charter  establishing  it  for  a  term  of  60  years,  and  Clause  I 
of  the  Charter  conferred  on  it  the  right  under  certain  circum- 
stances to  act  as  agent  of  the  Government  subject  to  the  Govern- 
ment being  entitled  to  appoint  their  own  agent  in  any  special  case 
in  which  such  a  course  might  appear  to  be  necessary  or  expedient. 
The  corporation  had  been  brought  into  being  with"  the  object  of 
assisting  British  trade  and  industry,  and  failure  on  the  part  of  the 
corporation  to  give  effect  to  that  object  would  expose  it  to  the 
liability  of  proceedings  being  taken  to  annul  the  Charter.  The 
corporation  was  also  under  terms  to  remain  British  in  character 
and  free  from  foreign  control.  There  would  be  no  subsidy  or 
guarantee,  and  no  monopoly  in  any  form. 

It  is  announced  that  the  names  of  the  first  directors  of  the  Cor- 
poration are:— Lord  Faringdon.  .Mr.  F.  Huth  Jackson.  Mr.  Arthur 
Balfour.  Mr.  F.  Dudley  Docker.  Mr.  W.  H.  \.  Goschen,  Mr.  J.  II.  B. 
Nobel,  and  Sir  J.  Hope  Simpson. 

The  Boy  in  Industry. — Dr.  Addison,  M.P.,  the  Minister 

of  Munitions,  states  that  the  number  of  boys  between  the  age- of 
14  and  IS  engaged  in  various  occupations  in  this  country  is 
approximately  1,250,000,  and  that  "their  young  shoulders'  are 
gallantly  helping  to  support  the  burden  of  war. "  But  while  the 
war  has  heightened  the  value  of  tiie  boy  in  the  labour  market, 
it  has  intensified  the  problem  of  his  welfare,  and  the  Ministry  of 
Munition-  has  issued  a  pamphlet  on  the  subject,  which  Dr. 
Addison  commends  to  the  attention  of  parents,  employers,  social 
workers,  ami  teachers,  in  the  hope  that  the  problem  ma\  be 
brought  nearer  solution.  "The  Boy  in  Industry"  (H.M..  Stationery 
i  lib.,'  Kingsway,  London.  W.C.  2.  3d.  net)  puts  the  case  of  the 
factory  lad  clearly  and  without  concealment  of  impleading  fact,. 
The  ordinary  boy  of  ll  to  1 8  years,  states  the  author,  is  •'unstable, 
wilful,  elusive :  the  age  is  a  critical  one  in  his  career,  and  he  is 
receptive  to  influences  both  good  and  bad  chiefly  bad."  To-day, 
various  contributory  cause-  make  his  position  more  precarious  ; 
the  father's  control  is  absent,  and  high'  wages  are  paid  for  his 
Labour.  "Tie-  boj  knows  nothing  ot  tie'  part  he  is.to  play,  either 
in  the  world  or  in  hi-  work,  and  finding  himself  regarded  as  a 
man.  he  thinks  that  the  sooner  he  apes  man-  follies,  tie-  letter. 
Various  methods  have  been  devised  to  stay  this  national  waste, 
but  the  social  ami  recreative  agencies  at  work  tire  insufficient. 
\  more  highly-developed  system  of  engagement  and  control  " 
from  inside  the  industrial  system  is  essential.  This  could  be 
ICCOmplished,  the  author  insets,  by  the  appointment  in  the 
factories   of   a   sympathetic    supervisor,   who    would    watch    the 


personal  interests  of  the  boys.  This  officer  would  engage  all  the 
lads,  would  keep  in  touch  with  them  at  work  and  at  play,  and 
would  encourage  them  in  a  wholesome  outlook  on  life.  The 
booklet  is  a  very  interesting  and  timely  one.  and  does  not  take 
long  to  read—an  important  consideration  just  now.  We  recom- 
mend those  concerned  with  the  position  of  boys  in  industry  to 
study  it.  and  to  obtain  the  scheme  for  boy  supervision  in  munition 
factories  from  the  Welfare  Department.  Ministry  of  Munitions. 
6,  Whitehall  Gardens,  London.  S.W.  1. 

Hydro-Electric     Power    in     France.  —  The    American 

Manufacturers'  Export  Association  appointed  last  year  an  American 
Industrial  Commission  to  visit  France  for  a  first-hand  study  of 
present  industrial  conditions  and  future  possibilities.  Dr.  0.  O. 
Mailloux,  a  past -president  of  the  American  Institute  of  Electrical 
Engineers,  was  the  electrical"  member  of  the  Commission,  and 
during  his  stay  of  several  months  abroad,  prepared  extensive  notes 
on  hydro-electric  developments  in  France,  with  special  reference  to 
the  electrochemical  and  electrometallurgical  industries. 

Before  the  war.  the  annual  coal  consumption  in  France  was. 
in    round     numbers.    60,000,000    tons,    of   which    amount    about 

40,1 ,000  tons   were  obtained  from  French  coal  mines,  leaving  a 

shortage  of  about  20,000,01  II  >  tons  to  be  made  up  by  importation  from 

other  countries.     About     )",< ,000   tons    are  used   for   producing 

steam    for     generating     mechanical*    power,    aggregating     about 

1- h.p..  so  that  the  full  development  and  utilisation  of 

,;. '■' " " '  H.P.  of  water  power  would,  theoretically,  more  than  make 

up  for  the  entire  coal  shortage  in  the  whole  country.  This  indicates 
the  immense  national  importance  of  water-power  developments  for 
France. 

Dr.  Maillotrx  states  that  the  aggregate  power  capacity  of  till  the 
water  [lowers  owned  or  exploited  by  the  various  power  companies 
belonging  to  the  Water  Power  Association  is  660,000  H.i\  Of  this 
total,  112.000  H.p.  represents  power  transmitted  and  distributed  for 
general  lighting  and  power  purposes  in  cities,  towns,  and  villages  ; 
the  rest  (248,000  H.P.)  is  power  consumed  by  electrometallurgical 
and  electrochemical  industries.  The  distribution  systems  owned 
by  the  power  companies  belonging  to  the  Association  constitute  a 
network  of  16,200  km.,  of  which  13.400  km.  are  overhead  lines,  and 
the  rest  (2,800  kin.)  are  underground.  These  distribution  systems 
serve  to  supply  electric  current  for  light  and  power  to  communities 
aggregating  between  4,500,000  and  5,000,000  inhabitants.  The 
capital  investment  represented  by  all  these  plants  exceeds 
600, .oho  fr. 

As  there  are  many  water  powers  in  the  Alps  and  elsewhere 
operated  by  companies  and  individuals  not  members  of  the  Water 
Power  Association,  the  above  statistics  are  incomplete.  The  com- 
plete statistics  for  January  1st,  1916,  for  the  region  of  the  Alps 
ttre  as  follows  : — 


Power  used  for  light  and  power       

Power  used  for  electrometallurgical  works- 
Power  used  for  electrochemical  works 
Power  used  for  electric  traction     '... 
Power  used  for  paper  mills,  saw  mills,  fie. 
Power  used  for  various  industries  (lime  and 
cement  works,  spinning,  kc.)       

Total         


Per  cent. 

h.i  .  ot  total. 

291,000  394 

255,000  34-6 

147 199 

[6,000  2-2 

23,0OQ  31 


6,000 


7:;s. 


08 


loo-i 


The   1916  map  of  a  Government  Commission  charged  with  the 

work  of  estimating  the  hydraulic  resources  of  France,  gives  the 
following  additional  information  for  the  same  region  : — Power 
plants  under  construction  or  for  which  contracts  have  been  made. 
100.000  h.p.  :  water  powers  whose  development  is  contemplated 
or  proposed,  700,000  h.p.  The  two  most  important  new  water- 
power  projects  are  the  Durance  and  the  Upper  Rhone  projects. 

Interesting  figures  are  given  on  the  rates  charged  for  electrical 
energy  in  France,  with  special  reference  to  Lyons  and  St.  Etienne. 
At  Lyons  the  KW.-hour  is  charged  at  00  centimes  for  domestic 
lighting,  at  55  centimes  for  stores,  offices,  and  factories,  at 
50  centimes  for  hotels,  'cafes,  restaurants,  theatres,  churches, 
schools.  Sec.,  and  at  40  centimes  for  small  power  consumers.  Dis- 
counts from  2  to  20  per  cent,  are  allowed,  according  to  the  amount 
of  the  yearly  bill  At  St.  Etienne.  .">•")  centimes  are  charged  per 
KW.-hour  for  lighting  for  the  first  1,000  Kw.-hours.  but  the  rate  is 
50  centimes  for  the  next  400  kw. -hours.  .v.c.  and  30  centimes  for  all 
above  3,300  kw. -hours.  The  minimum  price  for  metered  power  cur- 
rent comes  down  to  as  low  as  5  centimes  per  KW.-hour  in  St.  Etienne 
as  well  as  at  Lyois.  This  is  a  very  low-  figure,  which  prevails  only 
where  hydro-electric  power  is  available.  At  Bordeaux,  where 
black  coal  is  the  only  source  of  power,  the  power  used  for  operating 
the  coal  and  ore-handling  and  conveying  system  at  the  Bordeaux 
docks  costs  12  centimes  per  KW.-hour.  This  is  regarded  as  a  low 
figure  for  electric  power  current  derived  from  a  Steam  station, 
even  allowing  for  the  advantage  which  a  seaport  city  has  of  being 
able  to  get  its  coal  supply  at  a  lower  rate  than  an  inland  city. 
Nevertheless,  this  very  reasonable  cost  is  still  2  4  times 
than  the  lowest  cost  of  electric  power  at  Lyons  and  at  St.  Etienne. 
which  is  a  significant  fact. — Electrical  World. 

Excess  Profits  Duty:  Electrical  Cables.-^— On  tie  appli- 
cation of  the  Cable  Makers'  Association  for  an  increase  of  the 
statutory  percentage  in  respect  of  the  business  of  manufacturing  in 
the  United  Kingdom  insulated  wires  and  cables  for  the  trans- 
mission of  electrical  current,  the  Board  of  Referees  has  ordered 
that  the  statutory  percentage  shall  be  increased  to  7  percent,  in 
the  case  of  business  carried  on  by  a  company  or  other  body 
corporate,  and  to  8  per  cent,  in  the  case  of  any  other  traie  or 
business. 
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Fatality. — Archibald  Thompson,  33,  was   killed  at  the 

Wallsend  power  station  of  the  Newcastle  Electric  Supply  Co.,  on 
April  30th.  Thompson,  who  was  works  foreman  tor  Messrs. 
McAlpine,  contractors,  was  standing  near  a  beam,  which  was 
supported  on  a  concrete  pillar.  The  beam  slipped  off  the  pillar. 
and  struck  Thompson  on  the  head  and  fractured  his  skull.  - 
Newcastle  <  'hronicle. 

Poster    Restrictions.— The   following    letter    has   been 

issued  by  Mr.  H.  ('.  Hill,  chairman,  Colour  Printers"  Committee  of 
the  London  Master  Printers'  Association  : — 

"  There  appears  still  to  be  some  doubt  and  misconception  among 
advertisers  as  to  what  is  permitted  under  the  above  order  as  recently 
amended.  May  I,  therefore,  ask  for  a  little  of  yum-  space  briefly  to 
state  the  present  position  with  regard  to  posters  : — 

"  1.  New  posters  may  be  produced  up  to  60  in.  by  X  4t>  in.  size, 
or  its  equivalent  in  square  inches. 

"  2.  Posters  in  any  size— including-  those  advertising  goods 
offered  for  sale  by  retailers — with  or  without  the  retailer's  address, 
the  production  of  which  was  commenced  before  March  2nd,  may  be 
completed  and  exhibited  on  hoardings  and  elsewhere,  as  before. 

"  3.  There  is  no  restriction  on  the  exhibition  of  posters  of  any 
size  or  kind  which  were  in  stock  on  March  2nd,  excepting  those 
making  an  announcement  with  respect  to  a  newspaper  or  periodical. 

"  4..  Posters  for  export  can  be  printed  in  any  size. 

"  Official  confirmation  of  above  appears  in  a  revised  explanatory 
note  on  the  Paper  Restrictions  Order,  issued  on  April  18th.  a  copy 
of  which  may  be  obtained  at  H.M.  Stationery  Office,  Kingsway. 
London.  W.C..  2.  or  other  Government  publishers.'' 

Institution  and  Lecture  Notes. — Association  of  Mining 

Electrical  Engineers.— At  a  meeting  of  the  West  of  Scotland 
Branch  of  the  Association  at  Glasgow  last  Saturday.  Mr.  J.  P.  C. 
Eivlen  read  a  paper  on  "Some  Aspects  of  Power  Station  Central- 
isation and  Interconnecting  Systems.'  A  paper  on  "  Electric 
Converting  Machinery  for  Collieries"  was  read  by  Mr.  C.  S. 
Buyers. 

Institution  of  Electrical  Engineers.— At  a  fully  attended 
meeting  of  the  Manchester  Local  Section  the  following  reso- 
lution was  unanimously  passed:— "The  Committee  of  the  Man- 
chester Local  Section  of  the  I. E.E.. desires  to  put  on  record  its 
strong  endorsement  of  the  action  of  the  Council  in  nominating- 
Mr.  C.  H.  Wordingham  as  president  of  the  Institution  for  tin- 
session  of  1917-18,  and  protests  against  the  resulting  attack  which 
has  been  made  on  that  gentleman  in  a  section  of  the  electrical 
Press.  Being  convinced  that  Mr.  Wordingham  will  uphold  the 
highest  traditions  of  the  office,  the  Committee  wishes  to  assure  him 
of  its  full  support  during  his  presidency." 

Appointments  Vacant. — Fitter-driver   for   the   Clactor 

on-Sea  C.D.C.  electricity  works  ;  switchman  ("ids.)  for  the  *  it y  of 
Birmingham  electric  supply  department  :  shift  engineer  (32s.  Gd.) 
and  stokers  for  the  Borough  of  Gillingham  (Kent )  electric  light 
and  power  department.     See  our  advertisement  pages  to-day. 

Decimal  Coinage  and  the  Metric  System. — The  adoption 

by  this  country  of  a  decimal  coinage  and  the  metric  system  of 
weights  and  measures  is  one  of  the  most  important  measures 
necessary  to  promote  the  after-war  expansion  of  our  foreign  trade, 
as  well  as  our  internal  efficiency.  With  Sir  Richard  Burhidge  as 
chairman  of  an  influential  Executive  Committee,  the  Decimal 
Association — according  to  the  annual  report  just  issued — has  made 
remarkable  progress  during  the  past  year  in  winning  favour  for 
this  much-needed  reform.  Among  the  new  members  of  the  Asso- 
ciation may  lie  mentioned  Sir  H.  H.  Johnston,  the  Lord  Mayor  of 
Manchester.  Sir  Leo  Chiozza  Money,  and  Lord  Northclilfc.  who 
have  been  elected  vice-presidents;  another  new  member  oi  the 
Executive  Committee  is  Sir  Hedley  le  Bas. 

Nearly  400  Town  and  County  Councils  throughout  the  kingdom, 
and  a  number  of  Chambers  of  Commerce,  and  various  important 
commercial  and  educational  associations  have  come  forward  in  sup- 
port of  the  reform  ;  and  in  response  to  a  questionnaire  of  25,000  of 
the  largest  firms  in  the  kingdom,  no  fewer  than  99  per  cent,  of  tin- 
replies  received  were  in  favour  of  the  metric  system.  Copies  of 
the  report  can  be  obtained  from  the  acting  secretary  of  the  Decimal 
Association,  Finsbury  Court.  Finsbury  Pavement,  E.C..  2,  from 
whom  also  may  be  had  tickets  for  the  meeting  to  discuss  the 
reform,  which  is  to  he  held  at  the  Mansion  House  in  June  under 
the  auspices  of  the  Lord  Mayor. 

We  have  received  from  Mr.  Harry  Alloock,  M.I.E.E..  a  reprint  of 
the  lecture  which  he  delivered  on  March  27th  on  the  above-named 
subject  before  members  of  the  Institutions  of  Civil.  Mechanical, 
and  Electrical  Engineers,  the  Institution  of  Naval  Architects,  and 
the  Iron  and  Steel  Institute.  Being  the  most  complete  and  up-to- 
date  exposition  of  the  problem,  the  lecture  was  of  exceptional 
interest  and  importance.  Applications  for  copies  or  for  permission 
to  reprint  should  l«-  addressed  to  the  author  at  Radbourne,  Hale, 
i  Iheshire. 

Sicilian  Sulphur. — The  Mmisterof  Munitions  makes  the 

following  announcement  :     In  connection  with  the  distributi I 

Sicilian  sulphur,  the  Italian  Government  have  allotted  certain 
specified  quantities  to  each  of  the  Allied  Governments,  and 
requested  that  His  Majesty's  Government  should  purchase  direct 
from  the  Italian  Government  the  quantity  allotted  to  Great 
Britain,  and  be  responsible  for  its  distribution.  Hi  Hn 
Government  have  agreed  to  this  course,  and  t  he  following  Com 
mittec  baa  been  appointed  to  deal  with  the  matter-:  Mr.  A.  I>. 
Cooper,  Foreign  Uffice  :  Mr.  B.  A.  Collins,  India  Office;  Mr,  0.  W. 
Dixon.  Colonial  Office  ;  Mr.  R.  J.Thompson,  Board  oi  Agriculture 
and  Fisheries  :  Mr.  F.  Gossling   Board  of  Trade  -.   Mr    I!.  A     Uston, 


Ministry  of  Munitions  ;  Mr.  II.  8.  Mingatd  I  :  "istry  of 

Munitions. 

In  view  of  the  increased  demand  for  sulphur  in  connection  with 
the  production  of  explosives,  it  was  found   necessary,  after  careful 

consideration,  that  the  export  of  sulphur  should  be  prohibited,  but 
provided  every  care  is  exercised  to  avoid  waste  in  the  use  both  of 
sulphur  and  of  products  and  compounds  in  the  manut 
which  sulphur  is  consumed,  it  is  anticipated  that  agriculturists 
and  manufacturers  will  not  experience  any  great  difficulties.  The 
Committee  has  decided  to  otter  to  supply  imported  sulphur  in  lots 
of  not  less  than  ."j  tons  for  use  in  approved  trades  and  industries. 
The  prices  for  the  present  will  be:  -Flowers  of  sulphur.  £23  per 
ton:  r.  .11  brimstone.  621  per  ton  ;  thirds,  V.  12  10s.  per  ton,  including 
delivery  to  the  purchaser's  nearest  railway  station. 

From  the  prices  mentioned  above  a  discount  of  2\  per  cent,  will 
be  allowed  to  recognised  sulphur  merchants  and  dealers,  but  not  to 
consumers.  Applicants  claiming  this  discount  must  furnish  satis- 
factory evidence  that,  they  were  recognised  sulphur  merchants  or 
dealers  before  the  war.  The  Committee  understands  that 
"  recovered "  sulphur  can  be  procured,  in  the  ordinary  way  of 
business,  from  the  home  producers,  Application  for  sulphur  must 
be  made  ton  special  forms,  which  may  be  procured  from  the 
Secretary.  Sulphur  Committee,  Ministry  of  Munitions,  Explosives 
Department.  Storey's  Gate.  S.W..  1.  All  applications  must  be 
accompanied  by  remittance  of  the  purchase  price  in  full. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramicaij  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


-Central  Station  and  Tramway  Officials.— Last  week,  the 
Mayor  of  Dudley  presented  Conductress  G.  Slim,  wife  of  a 
wounded  Coldstream  Guard,  with  the  silver  medal  of  the 
B.E.T.  Co.,  Ltd.,  for  displaying  presence  of  mind  and  re- 
source in  a  trying  emergency,  the  medal  being  accompanied 
bj  a  gift  of  £5  from  the  company.  The  proceedings  took 
place  at  the  offices  oi  the  Dudlej  and  Stourbridge  Tramways 
Co.,  at  Brierlej  Hill.  Mr.  W.  G.  Bond,  general  manager  of 
the  Birmingham  &  Midland  Tramways,  mentioned  that  the 
medal  was  instituted  13  years  ago,  and  only  on  about  a  dozen 
occasions  had  it  been  awarded  to  employes  on  the  systems 
controlled  by  the  B.E.T.  Co.  This  was  the  first  occasion 
upon  which  it  had  been  awarded  to  a  woman.  On  March  3rd 
,nie  of  their  ears  began  to  run  back  down  Canal  Bridge  gradi- 
ent, between  Blackheath  and  Old  Hill.  Conductress  Slim  dis- 
played great  presence  of  mind;  she  pulled  down  the  trollej 
pole,  applied  the  brakes,  and.  what  was  equally  important, 
allayed  panic,  and  prevented  passengers  jumping  off.  She 
generally  did  her  best  to  prevent  what  might  ha\e  been  a 
disaster."   with    the    result    that  no   personal   injurj    occurred. 

The  Sheffield  Electric  Supply  Committee  has  given  to  the 
Board  of  Trade,  Control  of  Mines  Department,  a  loan  of  the 
si  rvices  of  Mr.  W.  M.  lints,  analytical  chemist,  to  assist  in 
the  preparation  oi  a  coal  redistribution  scheme.  The  Tram 
ways  Committee  has  loaned  the  services  of  Mr.  11.  C.  Wat- 
son, chief  assistant  in  the  tramway  department,  to  the 
Director  of  Shipyards  Labour  Department  of  the  Vdmiralty 
in  connection  with  the  organisation  of  the  staff  of  the  depart- 
ment. 

Whitby  TJ.D.C  has  increased  the  salarj  ol   Mr   J     P ott, 

electrical  engineer,   by  £20  per  quarter. 

At  Bingley,  on  Vpri]  30th,  the  marriage  look  place  ol  Mr. 
Francis  L.  Pedley,  manager  of  the  Binglej  District  Council's 
electricity  undertaking,    to  Miss   Marj    Read,   of    Bingley. 

General.— Prof.  JOHN  TURNER  MOBRIS,  of  Bast  London 
College,    has.    on    his   marriage    to    MlSS    MacGregOf,    changed 

his  surname  to  MacGregor-Morri 

Mr.  T.  c.  Parsons,  M.I.K.K..  of  the  firm  of  Kiltall  &  Par- 
sons engineers,  Glasgow,  has  been  gazetted  second  lieutenant. 
R.G.A. 

Roll   of  Honour.- Corporal  .1.   Hamilton,   R  E„    who  has 
bee,,  awarded    the   Militarj    Medal,    was  an   employe  ol    Mi 
T   C.  Keay,  electrical  engineer,   Dundee. 

Rifleman  G.  W.  A  HAZELTnvi  K.R.B  who  enlisted  from 
the  staff  of  Messrs.  Trollope  &    Uls,  electrical  engineers,  ol 

1  lorking,   has  been    wounded    in   action. 

Private   E.    \.    Eves,   R.W.    Kent    Regiment,   who  enlisted 

early  in   the   wai    i  tb<      taff  at  Bi 

light   works,  bas  died  of  woundf    i  ■•  tiou 

Private    C.     MANSI  tEl  I  I  lit,     killed    mi 

enlisted    whilst    engaged    at     Marconi'-.    Wi  graph 

Works,  Chelmsford. 

Sergeant   J.    Rsi  vnds,  who  was  an  electrical  engi 
joined    the    S.    Vfrican    infantry    whilsl    bilding   a    lucrative 
po  itjorj  attl  old  mines,  h:<-  died  of  wounds. 

Ih-  belonged  to  Widnes,  and   .   -    named  at  the  works  ol  the 
ElectrS  duldlewich. 

Plight-Serge  anl    I    ■       ■  ivil  life  an  eleo 

tncian.  and   belonged    bo    Weston     Hawkesl (Salop),   has 

been  killed  n  nil  I  making    i  trial  ttighl    .  itb  a  machine  at  a 
tation. 
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Private  A.  Short,  Trench  Mortar  Battery,  killed  in  action, 
was  prior  to  enlisting  an  assistant  in  the  Stockport  borough 
electrical  engineer's  department. 

Private  C.  KiiWKUN,  Oxford  and  Bucks  Light  Infantry, 
who  was  on  the  stall  at  the  Chipping  Norton  electric  light 
station,  has  been   killed  in  action. 

Bugler  A.  E.  Wii.kins,  Rifle  Brigade,  who  was  engaged  in 
the  generator  department  of  the  B.T.H.  Co..  Ltd.,  of  Rugby, 
has  been  killed  in  action. 

Private  II.  Wild,  Devonshire  Regiment,  who  joined  up 
from  the  Rochdale  Corporation  tramway  staff,  has  been  killed 
at  the  Front  by  a  shell. 

Rifleman  E.  \V.  Lulham,  Rifle  Brigade,  who  was  at  the 
Weybridge  electric  light  works,  lias  died  in  fiance  of  wounds 
received  in  action. 

.Private  A.  K.  Dohrity,  Liverpool  Scottish,  who  has  fallen 
in  action,  enlisted  in  October,  1915,  whilst  engaged  as  an 
electrical  engineer  with  Messrs.  Campbell  .V  Isherwoodj  Liver- 
pool. 

Air-Mechanic  Bruce  Andrews,  R.P.C..  who  joined  up  five 
weeks  ago;  whilst  at  Rugby  with  the  B.T.H.  Co.,  has  died 
from  pneumonia   following  an  attack   of  measles. 

Second-Lieutenant  K.  I..  WOOD,  Cordon  Highlanders,  who 
is  wounded  in  a  hospital  near  Manchester,  was  an  engineer 
at  the  Arbroath  electricity   works. 

Private  Horace  Grant,  who  was  previously  employed  as  a 
costs  clerk  by  the  Leeds  City  Tramways  Committee,  has 
been  severely   wounded. 

Sergeant  Jim  (Iayins,  who  has  just  been  awarded  the 
Military  Medal  for  gallantry  in  the'  held,  was  a  Leeds  tram- 
way inspector. 

Lance-Corporal  Norman  MarSDBN,  King's  Own  Scottish 
Borderers,  who  has  been  seriously  wounded,  served  his  appren- 
ticeship with  Mr.  .1.  T.  Poggo,  electrician,  of  Dewsbury,  just 
before  the  war. 

Obituary.— Alderman  Isidor  Kkankenburo. — We  regret  to 
record  the  death,  which  occurred  on  Saturday  last,  of  Mr. 
Isidor  Frankenburg,  chairman  of  Frankenburg  &  Sons,  Ltd., 
india-rubber  and  electrical  cable  manufacturers,  Greengate, 
Salford.  Alderman  Frankenburg,  who  was  70  years  of  age, 
had  been  thrice  Mayor  of  Salford,  and  he  had  been  promi- 
nently associated  with  public  welfare  schemes  at  Salford 
from  the  time  of  his  joining  the  Borough  Council  in  1897. 

Herr  Oustave  Klein.— We  read  in  the  Motor  that  a  report 
has  been  circulated  that  Herr  Oustave  Klein,  late  manager 
of  the  Bosch  Magneto  Works  at  Stuttgart,  has  been  killed 
at  the  Front.  "  Klein  may  be  regarded  as  the  moving  spirit 
of  the  marvellous  Bosch  organisation,  and  it  was  he  who 
was  responsible  for  the  Bosch  premises  in  Tottenham  Court 
Road,  finished  just  before  the  war  broke  out." 


NEW     COMPANIES     REGISTERED. 

Thames   Electric  Co.,   Ltd.    (147,375).— Private  company. 

Registered    May  3rd.     Capital,   £250  in  5s.   shares.      To    take  over   the  business 


.,1  and  ill. in 
ol  electrical  and  si  ientifii  g 
.,i  is.  London  K...,d,  Kings 
subscribers  (each  with  one  s 
Ion  Wick,  Kingston-on-Than 
Hampton  Wick,  Kingston-! 
K.  M.  Sexton  and  P.  I'. 
Kingston-on-Thames. 


and  wholesale 
iccessories  carried  on  by  F.  P.  Sexton, 
n,-s,  .is  the  Thames  Electric  Co.  The 
K  M.  Sexton,  Warwick  Lndge,  Hamp- 
icrvant;  K.  P.  Sexton,  Warwick  Lodge. 
electrician.  The  first  directors  are 
Registered    office  :    48,    London     Ku.nl. 


Express    Lift     Co.,     Ltd.     (147,366).— Private    company. 

Registered  Maj  3rd.  Capital,  £10,000  in  t'l  shares.  Manufacturers  ..I  and 
dealers  in  hydraulic,  electric,  and  steam  elevators  and  lids,  &c.  Che  sub- 
scribers (each   with  .in,-  share)  are:   !•".  Samuelson,  71a,  Oueen  Victoria    Street, 

E.C.,     solicitor;    R.    C.     McC.     Poulter,     71. i,    Qt n     Victoria    Street,     E.C., 

solicitor.     The  lirsl    directors  are:   E.    W.  J.    Wesl    and  J.  A.    Phelps      Regis 


ed   ofric 


,i,ni.i    Str 


S.W. 


British  &  Allied  Electrical  Agency.  Ltd.  (147>t350). — Pri- 
vate company.  Registered  M.n  2nd.  Capital,  £1,000  in  £1  shares.  To  cam 
mi  the  business  d  electrical  engineers  and  contractors,  manufacturers  of  and 
dealers  in  railway.  Irnmwav,  lelephone,  and  other  apparatus.  &c.  Agreement 
with  I-'.  W.  Dennis  ami  A.  W.  Pollock  The  subscribi , s  (each  with  one 
share)  are:  A.  W.  Pollock,  5-6,  Palace  Chambers,  Bridge  Street,  Westminstei 
electrical  engineer;  St.  John  Bennett,  l(i.  Devonshire  Sonar.-.  E.C.,  incor- 
porated accountant.      The  lirst  directors  are  A.   W.  Pollock  (permanent  manag- 

i'lij  .liri-i  I, ii  .in.l  ,  h.iiiin.inl  an.l  ]•'  W.  Dennis.  Registered  office :  5-G,  Palace 
Chambers,    Bridge  Street,   Westminster,    S.W. 

Leon      Cornelis,     Ltd.      (147,354).  —  Private     company. 

Registered  May  2nd.  Capital,  £1.0011  in  £1  shares.  To  take  over  the  busi- 
ness ,,(  a  manufacturer  ol  electrical  appliances  ami  accessories  carried  on  by 
I..  Cornelis,  ,.l  5,  Newcastle  Place,  Clerkenwell.  Agreement  with  A.  R. 
Robert.  The  subscribers  (each  with  one  share)  are  :  L.  Cornelis,  5,  New- 
castle Plaee,  Clerkenwell,  manufacturer  .>!  electrical  accessories;  A.  R 
Roberi,  265,  Strand  W.C.  2,  company  director;  Captain  C.  L.  Robert  265 
Strand,  W.C.  2.  The  first  directors  are  I..  Cornelis  and  A.  R.  Robert.  Reeis- 
tcred  office      265,   Strand,    W.C.  J. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 

Sun   Electrical  Co.,  Ltd. — A  memorandum  of -satisfaction 

I.,  ih.-  extent  ol  £L»7j  ..n  April  28th,  l!U7,  of  debenture  stock  dated  March 
31st,   mil,   securing   £7,000,  has   been  filed. 

I  uhtld     Electric     Cable     Manufacturing     Co.,     Ltd. — A 

memorandum  of  satisfaction  in  lull  on  April  17th.  1917.  ol  mortgage,  and 
further  eharges  dated  1914,  1915,  and  191U,  securing  £15,000,  £11,250,  and 
£2,750,    has  been  filed. 


British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd.  (79,061). 

—Capital,  £200,000  in  911,090  pref.  and  100,010  ord.  shares  ol  £1  eaeh.  Return 
dated  Mar,  li  LiKih,  1917.  All  shares  taken  Up.  £1  |).-r  share  railed  up  on 
r.ll.lllll  ord.,  Ss.  on  50,000  ord.,  and  £1  on  99,990  pref.;  £170,000  paid;  £30,000 
(12s.   per   share)    considered   as    paid  on    50,000   ord.     Mortgages  and    charges: 

Johnson  &  Phillips,  Ltd. — Land  registry  charge  on  free- 
hold property  at  Charlton,  dated  Mareh  23rd,  '  1917,  to  collaterally  secure 
£102,948    (part    of  £175,000    owing    to    London   General    Investment  Trust.    Ltd:). 

Altrincham   Electrical  Supply,  Ltd. — Issue  on  April  30th, 

1917.  of  £5,000  debentures,  part  of  ..  series  ol  which  particulars  have  already 
n  filed. 

Montreal   Tramways  &   Power    Co.,    Ltd. — Particulars  of 

£1,202,054    i5.s50.ooo   dols.)   gold    notes 1    March   30th,   and    secured    u 

i.i.-i  deed  dated  April  2nd,  J917,  filed  pursuant  to  Section  93  (3)  of  the  Com- 
panies    (Consolidation)      Art,      190H,      the     amount     ol      the     present      issu,      being 

£1,099,315  (5,350,000  dolsi).  Property  charged-,  ui  6,000,000  and  (sic)  5  per 
cent,  mortgage  debenture  stock  of  Montreal  Tramways  Co.,  (b)  16,000  fully- 
paid  common  shares  ol  100  dols.  each  of  said  company,  and  (i )  5,333  similar 
shares.    Ill    per   rent.    paid.     Trustees:    Guaranty  Trust    Co.    of    New    Y.n  k 


CITY     NOTES. 


The  report  for  1916  states  that  the  total 

Bombay  Electric     revenue    from    all    sources,    including   the 

Supply  and         amount  represented   hy  sale  of  current  to 

Tramways  the  tramways,  amounted   to  £373,407,   an 

Co.,  Ltd.  increase  of  £62,697,  or  20.17  per  cent.    The 

total  expenditure  amounted  to  £  150,088,  an 
increase,  of  £14,597,  or  10.27  per  cent.  The  net  receipts  from 
the  year's  working  aggregated  ±'210,7711,  an  increase  of 
£48,100,  or  28.52  per  cent,  over  those  for  the  previous  year. 
Alter  deducting  debenture  interest,  depreciation,  &c,  there 
remains  £114,373,  and  £9,002  was  brought  in,  making 
£123,976.  The  directors  now  recommend  a  dividend  for  the. 
year  on  ordinary  shares  at  the  rate  of  10  per  cent,  per  annum. 
They  propose  writing  down  securities  to  the  extent  of  £0,600, 
and  to  pay  a  bonus  of  one  month's  pay  to  the  company's 
officers  and  employes,  leaving  £5,214  to  be  carried  forward. 
The  gross  receipts  from  the  traction  branch  amounted  to 
£198,705,  against  £172,051,  an  increase  of  15.53  per  cent.  The 
working  expenses  amounted  to  £87,820,  against  £79,665,  an 
increase  of  10.24  per  cent.  The  balance  of  receipts  over  ex- 
penses in  respect  of  the  year's  working  amounted  to  £110,939, 
against  £92,387  for  the  previous  year,  an  increase  of  20.08  per 
cent.  The  gross  receipts  of  the  supply  department,  including 
the  amount  represented  by  sale  of  current  to  the  tramways, 
amounted  to  £171,107,  against  £138,021.  The  working  ex- 
penses amounted  to  £62,293,  against  £58.132.  The  net  re- 
ceipts aggregated  £108,874.  an  advance  of  36.28  per  cent. — 
Financial  Times. 

The  revenue  for  1916  was  £67,011,   and 

Cork  Electric      the  expenses  were  £47.770,  leaving  £19,241. 

Tramways  and     plus   £4,041   brought   forward,    less  £4,600 

Lighting  interest  on   debentures.     After   paying  the 

Co.,  Ltd.  preference    dividend,     putting    £6,500    to 

reserve  for  depreciation  and  renewals, 
writing  £1,534  off  wiring  consumers'  premises,  Ac,  and  £509 
oil  investments,  £3.915  is  to  be  carried  forward.  Lighting  and 
power  business  continues  to  show  progress,  the  year's  addi- 
tional connections  totalling  557  kw.,  against  405  kw.  for  1915. 
The  revenue  for  the  year  increased  by  £3,106,  lighting  anil 
power  being  up  by  £2,480,  traction  by  £601,  and  other  items 
down  by  £35.  The  expenses  increased  by  £5,354,  largely  due 
tn  operating  under  war  conditions  (coal  prices,  war  bonuses. 
&c).  The  net  revenue  shows  a  still  further  reduction,  and  a 
dividend  on  the  ordinary  shares  cannot  be  recommended  be- 
en use  it  is  desirable  to  carry  forward  a  larger  sum  than  usual 
to  provide  against  still  further  increase  in  the  price  of  coal 
and  other  materials  during  the  current  year,  and  the  carry- 
ing out  of  repairs  to  rolling  stock,  etc.  which  could  not  be 
executed  owing  to  lack  of  skilled  labour  and  difficulty  in 
obtaining  materials.  The  lighting  and  power  tariff  was  again 
raised  on  July  1st.  but  the  additions  represent  a  very  small 
percentage  of  the  increased  cost  of  operating.  Capital  expendi- 
ture timing  the  year  was  £11.668.  for  the  Curtis  turbine  and 
generating  plant,  house  services,  and  cables.  The  1,250-kw. 
Curtis  turbine  mentioned  in  the  previous  report  was  put  into 
en lission  in  September,  and  has  already  effected  substan- 
tial economy  in  coal   consumption. 

At  the    annual  meeting  in    London,    on 
Indian  May  4th,  the  Chairman  said  that  the  year's 

Electric   Supply      results    were   very    creditable    to   all    Gotl- 
and Traction        cerned,    and    testified    to    the   ability    and 
Co.,  Ltd.  energy  of  the  staff  in  Cawnpore.    The  new 

capital  expenditure  of  £8,919  on  additions 
to  generating  station,  car-shed  and  mains,  was  chiefly  in  con- 
nection with  the  municipal  electric  lighting  and  mills,  which 
absorbed  some  80  per  cent,  of  the  figure,  and  the  balance 
represented  extensions  to  power  house  and  machinery,  includ- 
ing £2,000,  cost  of  new  boiler  now  working.  There  had  been 
difficulties  in  getting  deliveries  of  coal,  although  they  were 
among  those  who  came  in  Class  "  A  "  for  supply  as  an  essen- 
tial undertaking.  One  of  the  ways  in  which  they  felt  the 
inability  to  get  the  coal  delivered  under  their  contract  was 
that  they  had  to  make  up  with  coal  of  an  inferior  quality. 
but  in  spite  of  this  the  (generating)  cost  per  unit  sold  had 
fallen  from  .41d.  to  .36d.    The  net  revenue  account  showed 
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marked  improvement,  the  total  for  1916  being  £90,220,  as 
against  £15, 932,  the  expenses,  including  debenture  interest. 
£6,311  for  1916.  as  against  £5. 588.  The  number  of  units  sold 
■  had  increased  by  47s. 418,  and  the  revenue  had  risen  Rs.  67,598, 
or  about  21  per  cent.,  and  the  average  price  realised  had  risen 
from  1.82d.  to  1.87d.  per  unit.  The  total  connections  were 
82,701  8-C.P.  lamps,  against  72,607  in  1915.  The  cost  pre- 
viously stated  was  slightly  lower  at  ,71d.  against  .73d.  The 
position  of  the  tramways  remained  practically  unaltered  that 
was  to  say,  the  improved  earnings  were  offset  by  higher  costs. 
The  increase  in  the  passengers  carried  of  some  300,000  was  no 
doubt  due  to  the  improved  earnings  of  the  labour  classes.  In 
addition  to  prohibitive  cost  of  all  plant  and  material,  they  had 
great  difficulty  in  arranging  shipments  to  India,  but  in  spite 
of  this  they  had  been  able  to  dispatch  a  500-kw.  turbine, 
which  they  hoped  very  shortly  to  learn  had  arrived  safely. 
They  were  forced  to  adopt  the  policy  of  waiting  until  after 
tin'  war  for  any  serious  attempt  to  extend  or  widen  the 
business.  They  looked  forward  with  confidence  to  the  future. 
In  proposing  the  re-election  of  Mr.  K.  A.  Seott-Moncrieff  as 
director  of  the  company,  the  chairman  said  that  a  committee 
had  lieen  formed  to  represent  companies  such  as  theirs,  regis- 
tered in  London,  and  operating  in  India,  and  Mr.  Scott- 
Moncrieff  had  been  appointed  the  first  chairman. 

\t    the   annual    meeting,    held    on    April 

River  Plate        30th;  Mr.  Mattinson,  K.C..  who  presided, 

Electricity  said   that    the   progress  made   by   the  com- 

Co.,  Ltd.  pany    was    gratifying,    the   balance    before 

deducting  depreciation  being  £5,878  better 
than  for  1915.  The  increase  in  profit  was  due  partly  to  the 
growth  of  business,  but  mainly  to  the  economy  with  which 
the  up-to-date  plant  enabled  them  to  handle  it.  Last  year 
he  remarked  that  the  dominant  factor  in  the.  running  of  an 
electric  power  company  anywhere,  especially  in  South 
America,  was  the  price  of  fuel.  In  South  America  the  local 
supply  of  fuel,  whether  coal  or  oil,  was  almost  negligible,  and 
in  these  times  of  enormous  shipping  freights  they  could 
readily  imagine  that  the  cost,  of  imported  fuel  was  very  great. 
Last  year  he  spoke  of  coal  being  £5  to  £6  in  Buenos  Aires, 
but  to-day  he  had  to  speak  of  even  higher  prices.  Coal  was 
i'7  in  Buenos  Aires,  and  oil  bore  its  relation  to  this  price. 
Profit  in  the  running  of  an  electric  station  would  not  lie 
possible  at  these  prices.  The  resiilts  of  the  company  were  to 
be  largely  attributed  to  the  fact  that  during  the  past  year  they 
had  had  the  benefit  of  a  favourable  oil  contract  entered  into 
before  the  prices  mentioned  prevailed.  That  contract  would 
also  run  throughout  1917,  but.  although  so  far  this  was  re- 
assuring, circumstances  had  now  arisen  which  would  make 
their  fuel  position  in  the  current  year  much  less  favourable 
than  in  the  past  year.  In  the  first  place,  the  Argentine  Gov- 
ernment— pressed  like  every  other  Government  for  money- 
had  imposed  an  import  duty  upon  oil  which  fell  upon  them; 
in  the  second  place,  the  source  of  their  oil  supply  was  the 
United  States,  and  with  the  United  States  an  actual  partici- 
pator in  the  war  new  complications  had  arisen  which  would 
further  materially  enhance  their  contract  price.  They  must 
therefore  be  prepared  for  a  substantial  addition  to  their  fuel 
cost  during  the  present  year.  But  what  about  fuel  in  1918? 
It  was  necessary  in  such  a  business — where  they  had  large 
bulk  contracts,  which  must  be  carried  out  whatever  the  cost, 
like  the  supply  for  the  public,  lighting  of  La  Plata,  and  the 
tramway  system  of  l.a  Plata,  and  Armours'  great  packing 
establishment  at  Ensenada — to  look  ahead  and,  if  possible, 
contract  a  year  ahead.  The  war  might  or  might  not  be  -till 
in  progress  in  1918,  but  no  man  of  common  prudence  was 
justified  in  committing  himself  to  any  serious  business  pro 
position  on  the  basis  of  peace  being  established  before  1918. 
Moreover,  he  could  not  help  thinking  that  so  serious  wis 
the  shortage  of  tonnage,  and  so  great  was  likely  to  be  the 
demand  upon  it  in  the  period  immediately  after  the  close  of 
hostilities,  that  the  year  1918,  at  any  rate  the  first  part  of  it. 
was  not  likely  to  bring  any  amelioration  of  prices.  That  was 
the  view  which  prevailed  in  business  circles,  and  they  were 
only  able  some  months  ago  to  renew  their  fuel  contract  for 
1918  upon  terms  substantially  in  advance  of  the  existing  con- 
tract. Since  then  there  had  been  a  further  great  advance, 
and  at  the  present  time  they  could  not  contract  for  1918  at 
anything  like  the  prices  obtained.  As  they  would  see  this 
year,  and  still  more  in  the  following  year,  they  would  have 
to  meet  enhanced  costs  of  working  which  would  he  reflected 
in  the  net  profits.  Their  interest  in  the  Tucuman  Tramway, 
Light  &  Power  Co.  was  limited  to  debentures.  That  com- 
pany had  fallen  upon  evil  days.  They  were  making  a  special 
allocation  of  £8,000  towards  possible  depreciation  of  invest- 
ments, and  when  he  reminded  them  that  the  war  had  caused 
for  three  years  a  suspension  of  all  interest  payment-  and 
amortisation  upon  their  large  holding  in  the  German  Trans- 
Oceanic  Electric  Co..  and  that  no  human  being  could  be 
certain  how  the  war  would  leave  anything,  he  did  not  sup- 
pose anyone  would  question  the  wisdom  of  this  precautionary 
measure. 

The   gross   earnings  for   1916.    including 
Oriental  Tele=       dividends    and     interest    from     subsidiary 
phone  &  Electric     companies,     amounted    to     £133.991,    plus 
Co..  Ltd.  £2.344  fees  received   from  subsidiary  com- 

panies and  £15.467  brought  forward.  The 
working  expenses,  maintenance.  &c.,   were  £44,493.  deprecia- 


tion of  securities  £250,  interim  dividends,  debenture  interest, 
and  redemption  charges  £18,306.  After  paying  the  final  pre- 
ference dividend,  and  a  final  dividend  of  6  per  cent,  tax  free. 
on  the  ordinary  shares,  making  lo  per  cent,  for  the  year, 
£55,000  is  to  be  transferred  to  general  reserve  account.  £2,000 
to  the  staff  pension  fund,  and  619,494  is  to  be  carried  for- 
ward. All  the  company's  exchanges  and  those  of  the  subsi 
diary  companies  continue  to  show  improved  revenues.  The 
underground  cabling  extensions  at  Madias  and  Singapore  have 
been  completed.  The  Singapore  exchange  was  destroyed  bj 
fire  on  December  9th.  1916.  As  a  result  dl  prompt  measures 
to  establish  temporary  communication,  the  number  of  ex- 
change lines  working  on  February  3rd  was  700  out  of  a  total 
oi  1,850,  and  it  was  expected  that  the  whole  of  the  sub- 
scribers' service  would  be  resumed  by  April  30th.  The  ex- 
change is  to  be  reconstructed  in  accordance  with  the  most 
modern  practice,  but  owing  to  the  prevailing  trade  conditions 
there  will  be  delay  in  manufacturing  and  installing  the  neces- 
sary equipment.  The  Indian  companies  again  report  a  sub- 
stantial increase  in  the  number  of  subscribers  to  their  ex- 
changes, with  correspondingly  improved  revenues.  The  Bom- 
bay Co.  has  paid  12  per  cent,  on  shares  of  Rs.  50  each,  as 
against  20  per  cent,  on  share-  pf  IN.  25  each.  The  Bengal 
Co.  has  paid  7  per  cent.,  as  in  1915.  The  Telephone  Co.  of 
Egypt,  Ltd.,  and  the  China  and  Japan  Telephone  &  Electric 
Co..  Ltd.,  have  both  paid  10  per  cent.,  as  before.  Sir  H. 
Babington  Smith  has  joined  the  board  as  chairman  in  place 
of  the  late  Sir  George  Franklin.     Annual  meeting  :   May  16th. 

The  annual   meeting    was  held  on    Mon- 
Brush  day   at  1.   Kingsway,  Mr.   E.  Gabcke  pie- 

Electrical  siding.      He    said    that    the    gross    profits 

Engineering       were   £68,846,    compared    with   £61,356   in 
Co.,  Ltd.  1915.     The  general  charges  showed  a  small 

increase.  They  had  put  £8,000  to  depre- 
ciation, the  same  as  in  1915,  they  placed  ±'7.054  to  reserve, 
compared  with  £5,000,  and  they  had  a  net  balance  of  un- 
divided profits  of  £13,856,  compared  with  £9,321  brought  in. 
At  a  former  meeting  of  the  company  the  shareholders  agreed 
with  the  suggested  policy  of  not  commencing  the  payment 
of  dividends  on  the  share  capital  during  war-time,  and  they 
were,  therefore,  allowing  the  undivided  balance  to  accumu- 
late. As  a  matter  of  fact,  the  money  could  not  be  spared  for 
distribution  as  dividend,  for  they  had  during  the  past  three 
years  expended  £41,141  on  additional  plant  and  buildings 
without  any  increase  of  capital  in  the  fomi  of  either  deben- 
tures or  shares.  It  was  suggested  two  years  ago  that  they 
should  make  a  further  issue,  and  the  consent  of  the  Treasury 
was  obtained  to  srich  issue  being  made,  but  they  had  thought 
it  better  policy  to  utilise  their  undistributed  profits  and  other 
resources  instead  of  increasing  the  capital.  The  stock  account 
in  respect  of  goods  in  hand  and  in  process  of  manufacture 
stood  at  £182,000,  an  increase  of  about  £72,000.  due 
to  the  greater  volume  of  work  on  hand.  The  deben- 
tures were  gradually  being  reduced  by  the  operation  of 
sinking  funds.  General  reserve  stood  at  £20,000,  com- 
pared with  £9,358,  and  the  amount  owing  to  creditors  and 
on  loan  account  showed  a  reduction  of  about  £15.000.  Alto- 
gether, therefore,  the  profit  and  loss  account  and  the  balance 
sheet  for  the  pasi  year  showed  improvement  in  most  of  the 
items.  The  effect  of  the  Munitions  Act  and  Excess  Profits 
taxation  in  respect  of  the  year  1916  was  still  uncertain,  and 
for  this  reason  also  the  amount  carried  forward  must  be 
ample.  It  was  a  matter  for  regret,  he  ventured  to  think,  not 
only  from  a  particular  point  of  view,  but  on  national  grounds, 
that  the  Chancellor  of  tin-  Exchequer  bad  found  it  necessary 
to  increase  the  excess  profits  tax  from  60  per  cent,  to  80  per 
cent.  No  one  was  in  favour  of  large  and  exceptional  profits 
being  earned  by  individuals  or  bv  companies  by  reason  of 
war  activities,  and  all  excess  profits  of  this  character  rightly 
accrued  to  the  community.  Moreover,  it  was  recognised  bv 
everyone  that  the  great  cost  of  conducting  this  unparalleled 
war  to  a  successful  issue  mu.-t  involve  heavy  taxation  all 
round:  but  it  was  also  evident  that  after  the  war  the  nation 
would  be  badly  in  need  of  reproductive  capital,  not  only  to 
replace  the  accumulated  capital  which  was  unavoidably 
destroyed  by  the  war.  but  also  to  provide  for  expansion  of 
industry.  The  President  of  the  Hoard  of  Trade  had  told 
them  that  an  employer  should  not  be  satisfied  with  carrying 
his  business  to  a  certain  point  of  expansion — that  there  could 
be  no  standing  still  in  business;  that  they  must  go  forward. 
Every  man.  he  said,  who  was  interested  in  a  great  I 
had  to  make  that  business  a-  big  as  conditions  would  permit. 
This  could  not  be  done  without  the  constant  renewal  and 
incroase  of  capital.  Practically  the  onlv  source  of  new  capital 
was  the  surplus  provided  by  production  m  excess  of  con- 
sumption, and  to  take  that  surplus  at  the  source  by  wav  of 
taxation  to  the  extent  of  destroying  the  fund  out  of  which 
future    capital    was   obtained    was    like    eating    the    seed    and 

_  the  fruit.    It  might  appear  presumptuous  to  giyi 

expression  to  these  opinion.-  ill  view  of  the  statement  of  the 
Chancellor  of  the  Exchequer  that  it  was  better  to  take  the 
money  in  the  form  of  excess  profits  duty  than  to  add  to  the 
income  tax,  but  he  was  not  alone  in  being  sceptical  as  to  the 
correctness    of   this   economic    policy.      The    President  of  the 

Association  of  Chambers  of  Commerce  had  expressed  the 
view     that     our     Government     v  sent     squeezing 

the  re,-ei  the  producers  that   they  ought  to  have 
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available  tor  business  after  the  war.  11  this  policy  was  con- 
tinued, In-  said,  the  responsibility  for  unemployment  must 
rest  u  i  ion  the  Government,  and  uoi  upon  the  manufacturers. 
American  manufacturers  bad  been  able  to  accumulate  enor- 
mous reserves  m  their  businesses;  the  German  Government 
had  deliberately  abstained  from  an  excess  profits  tax  in  order 
to  leave  their  industries  in  the  strongest  possible  position  after 
the  war  He  (Mr.  Garcke)  feared  thai  at  Hie  present  time, 
when  the  indispensability  of  labour  was  being  so  strongly 
impressed  upon  them,  they  were  apt  i<>  forget  that  capital 
was  equally  necessary,  and.  what  was  more,  that  labour  cquld 
Q0t  i„-  smployed  without  it.  That  there  would  be  a  large 
demand  alter  lie1  war  foi  new  work  ami  more  commodities 
was  undoubted,  ami  that  there  would  he  abundant  Jabour 
ami  willingness  to  work  was  also  evidenced,  1ml'  were  they 
quite  sure  that  they  would  have  the  other  resource  uece 
sary  for  production?  That  was  ■*  big  economic  question  which 
,,,,,!, I   Qo.t    he   too  Eullj    discussed      Ever5    man  who   was,   or 

ha.l    hern,   in- business  knew  that    lie   collld   ti.it   convert    a    Little 

business    into    a     big    business     without    capital,    ami     lie 
knew,  loo,  the  difficulties  of  raising  that  capital,  ami  vet  when 
thej    discussed    that    question    in    il-   large    national    aspects 
they  frequently  spoke  ami  acted  as  if  capital  were  unlimited 
The  orders  secured  during  1 ' » 1  <  '■  were  satisfactory  in   volume, 
and  the  same  could  he  said  of  the  order  list  as  it  stood  tn-daj 
During  the  past  Mar  the  whole  resources  of  then'  establish 
ment  "had    been   engaged.      In    the   engineering    shop     their 
prodnetii.il     had     been     very    much    on    the     usual     lint 
owing   to   the   great    demand    for   generating    plant,    motors, 
transformers,   and   other  apparatus.      In   their    rolling    stock 
department,     the    character    of     the     work     had     entirely 
changed    from    pre-war  standards.     The  urgent   demand    for 
other    work,    coupled   with    the  difficulties  of  shipping,    had 
brought    their   ordinary    industrial  and   export  business   to  a 
standstill,  but,   wherever  possible,   they  were  arranging  wilh 
their  customers    to   allow    their  orders  of  this   class  to   go  on 
a  waiting  list,  to  he  dealt  with  as  soon  as  circumstances  per- 
mitted.    At  previous  meetings  he  had  spoken  of  th<^  suci 
of  the  Ljungstrom    turbine,   and   confirmatory   evidence  was 
available  to-day      Notwithstanding  the   present  very  unusual 
conditions,   they   bad  a  larger  number  of  orders  for  turbines 
of  this  type  on  hand  than  ever  before,  and  there  were  many 

others   in    prospect    as   soon    as   the    position    became    i e 

normal.  The  female  labour  at  the  ijoughbofough  works  now 
represented  a  very  considerable  proportion  of  the  total. 
There  was  one  aspect  of  the  labour  question  to  which  he 
would  like  to  refer.  Thej  were  familiar  with  the  demands 
for  higher  wages  mad.  by  all  classes  of  employ. 's  in  order 
tn  accommodate  themselves  to  the  increased  cost  of  living, 
and  he  would  be  the  last  to  Suggest  that  such  increases,  by 
way  of  war  bonuses,  were  Dot  necessary,  or  had  not  in  every 
way  been  deserved.  Latterly,  however,  the  Government,  in 
order  to  expedite  a  settlement  of  such  demands,  had  made 
direct  awards  bringing  the  advances  granted  into  practically 
immediate  operation.  Now.  m  cases,  like  their  own,  where 
firms  were,  engaged  on  contracts  at  fixed  prices,  which  ran 
into  large  sum-,  of  money,  and  often  took  many  months  to 
complete,  it  might,  he  thought,  not  he  unreasonable  to  expect 
that  such  Government  awards  should  be  accompanied  by 
regulations  for  the  purpose  of  automatically  reimbursing 
'manufacturers  for  the  increased  cost  they  were  put  to  in 
respect  of  contracts  which  were  unfinished  at  the  time  the 
increased  wages  became  payable.  That,  unfortunately,  was 
not  the  case;  and  although  manufacturers  might   he  able  in 

some  instances  to  obtain  an  a,l\ .-  on  their  contract  prices, 

that  was  always  a  matter  of  difficulty,  and  there  must  he 
many  cases  where,  so  far  as  unfinished  work  was  concerned, 
the  bonus  paid  to  employes  came  out  of  the  manufacturers' 
small  margin,  and  not  out  of  increased  prices.  That  was  a 
matter  which,  he  submitted,  should  be  well  considered  by 
the  Government  departments  concerned  in  dealing  with  simi- 
lar applications  in  future. 
Mr.  B.  S.  BnoADHfKST  seconded  the  motion. 
Replying  to  Mr  M\rchmoxt.  the  CHAIRMAN  said  they  were 
all  big  shareholders  in  the  company,  and  would  like  a  divi- 
dend, but  it  would  he  a  very  uneconomical  thing  at  the 
present  juncture  to  make  any  distribution.  They  must  have 
a  little  more  patience,  and  wait  until  after  the  war,  when 
conditions,  might  enable  them  to  pay  and  maintain  a  moderate 
dividend. 

The  report  of  this  company  for  1916 
Gen'eral  Electric  shows  that  the  extraordinary  demand  for 
Co.  (U.S.A.).  its  various  products  made  it  necessary  to 
operate  its  manufacturing  and  other  facili- 
ties to  the  limit  of  their  capacity.  The  value  of  orders  for 
electrical  machinery  and  supplies  was  $167,169,000,  or  70  per 
cent!  inure  than  in  L915.  ami  50  per  cent,  more  than  the 
corresponding  orders  fur  the  largest  previous  year,  L913.  The 
orders  fur  special  war  munitions  received  during  the  year, 
amounting  to  $2,416,000,  were  merely  supplementary  tn  pre- 
\  ious  contracts.  The  sales  billed  amounted  to  $134,242,290. 
and  the  net  result  was  a  profit  of  $15,294,091,  plus  $3,866',889 
income,  from  other  sources.  Interest  on  debenture  bond? 
absorbed  $571,445,  and  dividends  [8  per  cent.)  on  stock 
$8,121,646,  leaving  $10,467,882  carried  to  surplus.  The  num- 
ber of  employes  in  factories  and  offices  of  the  eompanv  and 
its  subsidiaries  was  79,000  at  the  end  of  lfHfi.  The  eompanv 
followed  its  customary  practice  in   writing  off  against   ii 


Austrian 
Companies. 


its  total  expenditures  during  L916  for  patents,  applications 
fur  and  licences  under  patents,  anil  other  outlays  relating 
thereto,  amounting  to  $891,880.  The  patent  account  is  car- 
ried at  $1.00,  as  iii  previous  years.  The  increase  in  mer- 
chandise inventories  was  due  nut  only  to  the  greater  volume 
uf  business,  but  to  the  necessity  for  carrying,  at  the  existing 
high  prices,  larger  than  normal  stocks  of  all  kinds  of  material 
as  a  safeguard  against  uncertainties  of  delivery.  Urgent 
pressure  upon  the  management  for  immediate  and  extensive 
additions  to  the  manufacturing  facilities  involved  the  expendi 
ture  ,,l'  $8,828,255  fur  plant  account  during  1916.  "This  out- 
lay, as  compared  with  ordinary  ousts,  was  abnormal  ami 
exoe,  ive,  in  view  of  which  it,  has  seemed  wise  to  write  off 
agamsl  income  an  amount  substantially  equal  In  the  year's 
disbursement  The  cost  of  all  the  special  tools,  jigs,  dies, 
drawings,  ami  patterns  was  thus  disposed  of,  and  also  the 
gre&fcer  pail  of  the  cost  uf  the  large  machine  tools  and  appa 
Mm  i      Advantage  was  taken  uf  the.  opportunity  to  reduce  the 

I k    value  "(   building  accessories,    such  as  piping,   wiring, 

,Vc  covering  additions  fox  a  period  uf  years,  which  will  ex 
plant  the  fact  that  the  amount  written  off  for  '  real  estate  and 
buildings'  was  lamer  than  the  expenditure  thereon  fur  the 
\ear."    The  total  capital  stuck   issued  is  $101,512,500. 

The  net  profit  For  HMO  was'  £438,323, 
Kabtock  and  plus  £42,125  brought  forward.  After  paj 
Wilcox,  Ltd.  ing  the  dividend  on  the  6  per  cent,  and  .9 
per  cent,  preference  shares,  from  which 
income  tax  is  to  he  deducted,  and  15  per  cent.  (Ire.'  of  taxi 
mi  the  ordinary  shares,  there  is  placed  tn  reserve  £150,000, 
and  to  stall  pension  fifnd  £10,000,  leaving  £56,495  to  be 
carried  forward.  The  increase  in  reserves  for  estimated  fur- 
ther expenditure  mi  orders  invoiced  is  required  because  ol 
the  greater  cost  of  materials,  and  labour;  Ac.  which  affect 
the  completion  of  contracts  taken  into  the  accounts.  A  larger 
reserve  for  fall  in  value  of  investments  is  also  necessary, 
owing  to  the  diminution  in  value  to  which  trustee  investments 
have  been  subject.  The  company's  investments  in  War  Loan 
have  been,  by  conversion  and  additional  subscription,  in- 
creased to  £520;000  nominal  of  the  new  5  per  cent.  War 
Stuck.  In  view  of  the  prevailing  increased  rate  of  income- 
tax  and  the  directors'  desire  to  pay  the  ordinary  dividend 
free  of  income-tax,  as  has  hitherto  been  the  custom,  the 
shareholders  are  in  reality  receiving  tic  equivalent  "I  an  ill 
.  rea  -ed    rate  uf   dividend. 

THe  Kabel  Fabrik  I'.O.,  of  Pressburg, 
reports  net  profits  of  £38,000  for  lOlii.  as 
compared  with  £29,000  in  the  previous 
year.  The,  directors  recommend  the  pay- 
ment of  a  dividend  of  15  per  cent  .  as  contrasted  with  II  per 
cent,   in    1915. 

The  Ffllrn  if  G  uillt  uiimr  Kabel,  Drahl  an, I  l>rnl)lsril  Fabsik, 
el  Budapest,  reports  net  profits  of  £30,000  for  1916,  as  com- 
pared with  £'20.000  in  the  previous  year.  It  is  intended  to 
pav  a  dividend  at  the  rate  of  15  per  cent.,  a.s  compared  with 
12',-  per  cent,  in  1915,  on  share  capital  of  £83,000. 

The  A.E.G.-Union  Elektriz'itats  Geselhchaft,  of  Vienna, 
after  apportioning  £19,000  to  depreciation  in  1916,  as  against 
£17,000  in  the  previous  year,  reports  net  profits  amounting  to 
£75,000,  as  compared  with  £46,000.  It  is  proposed  to  distri- 
bute 8  per  cent.,  as  contrasted   with  6  per  cent,  in    L9J.5. 

The  fyeJctrizitaU  A.G.  norm.  Kolben  .0  Co.,  of  Prague, 
reports  gross  profits  amounting  to  £169,000  for  1916,  as  com- 
pared  with    £136,000    in    the    previous    year.      After    i ting 

general  expenses  and  making  provision  for  depreciation,  the 
accounts  indicate  net  profits  and  balance  forward  of  £72,000, 
as  contrasted  with  £69.000  in  1915,  the  rate  of  dividend  being 
9h  per  cent.,  as  against  9  per  cent,  in  the  preceding  year. 

"The  report  of  the  Felten  £  Guilleaume  Co.,  of  Vienna,  states 
that  the  value  and  volume  of  the  turnover  in  1916  were, 
almost  twice  those  in  the'  preceding  year,  the  strenuous 
activity  rendering  necessary,  substantially  greater  provision  for 
depreciation  than  in  1915.  After  allocating  £36,000  to  this 
purpose  in  1916. -as  against  £18,000,  the  accounts  show  net 
profits  amounting  to  £153.000,  as  compared  with  £105.000.  It 
is  proposed  tn  pav  a  dividend  of  '20  per  cent.,  this  contracting 
with  a  rate  of  12$  per  eejit.  in  19.15.  on  ordinary  share  capital 
of  £354,000.  „        .  -     .    , 

The  Neuhausen  Aluminium  Co.— The  report  for  1916  of  the 
\luminium  Industries  A.O.,  of  Neuhausen,  whose  financial 
results  were  recently  published,  states  that  it  was  possible  to 
keep  the  works  very  active  and  in  uninterrupted,  operation. 
as  in  the  previous  rear.  As  a  result  of  great  exertions,  the 
works  were  supplied  with  raw  materials  lor  a  certain  tune. 
and  -ale  conditions  were  favourable.  The  installations  at  Neu- 
hausen and  Rheinfelden  remained  without  change,  whilst 
those  at  Lend-Lauris  experienced  an  unimportant  expansion 
In  the  case  ...f  the  Vallais  works,  a  fresh  expenditure  ol 
£177  000  was  incurred,  chiefly  for  the  extension  of  the  OhippiS 
Aluminium  Works,  and  for  the  completion  of  the  hydro-elec- 
tric works  on  the  Borgne.  The  installations  m  France  were 
unchanged;  the  seqqjSst-ration  was  sustained,  and  the  com 
pany  was  only  permitted  to  provide  money  for  the  mainten- 
ance of  the  mining  concessions.  Of  the  auxiliary  conTpanies 
which  served,  for  the  production  of  alumina  only,  the  Gold- 
sehmieden-Trotha  Co.  showed  an  increase  in  expenditure. 
The  Mutinswyrk  was  largely  extended,  and  the,  Hungarian 
B.uixit.    Co",  worked  satisfactorily.- 
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British  EverReady  Co.,  Ltd. — For  the.year  ended  March 
31st,  1017,  the  amount  available  for  appropriation,  after  writ- 
ing off  depreciation,  payment  of  Excess  Profits  Tax  for  L9J  I  1 5 
and  1915-16,  anil  after  making  reserve  for  Excess  Profits  Tax 
for  1916-17,  is  £28,656.  After  paying  10  per  cent,  on  the  pre- 
ference  shares,   ami    III   per  cent,    anil  a    bonus  of  5  per  rent. 

mi  ill.-  ordinary,   £2,906  is  to  I"'  carried  forward.    The  ai int 

ill'  Exeess  Profits  Tax  payable  for  191  1-15  ami  1915-16  was 
higher  than  was  anticipated  at  the  last  meeting,  owing  to 
the  tax  having  been  raised  by  the  Finance  Act,  1916;  from 
50  per  cent.  to  60  per  cent,  for  the  latter  year.  This  increase 
represents  approximately  £4,000.  The  full  amount  of  the. 
tax  for  these  two  years  has  been  paid.  Provision  has  been 
made  for  Excess  Profits  taxation  for  the  past  year,  which, 
but  for  the.  high  rate  of  taxation,  would  have  been  a.  most, 
successful  one.  The  directors  consider  the  above,  distribution 
satisfactory  having  regard  t,o  the  increased,  taxation.  Annual 
meeting  :  June   I   I 

Midland    Electric   Corpn.  for   Power    Distribution,   Ltd'.— 

The  iv|i,,rl  lor  [916  states  that  the  balance  to  the  credit  ol' 
the  net  revenue  account,  alter  payment  of  debenture  intere  i. 
is  633,182,  plus  £8,93$  brought  forward,  making  £42,115. 
Hut  of  this  the  directors  recommend  a  dividend  of  5  per 
cent,  on  30,000  ordinary  shares,  leaving  £11.802  to  be  carried 
forward,  subject  to  excess  profits  tax.  The  net  capital  ex 
penditure  in  respect  of  plant,  mains,  transformers.  &c,  was 
£36.916.  To  provide  for  this  outlay  debenture  stock  to  a 
total  nominal  value  of  £45,600  was  sold.  The  increasing 
demand  for  power  continued  to  such  an  extent  that  it  became 
ry  to  again  order  additional  plant.  Accordingly  a 
contract  was  placed  for  a  new  generating  set  of  3,000-KU'. 
capacity,  and  the  erection  completed  at  the  end  of  December 
last.  Since  that  date  still  further  applications  for  supply  have 
been  received,  amounting  to  several  thousands  of  horse-power, 
which  tin1  company  is,  unfortunately,  unable  to  accept  at 
present. 

Bath  Electric  Tramways,  Ltd. — Mr.  J.  B.  Hamilton 
presided  at  the  annual  meeting  recently.  He  said  it  was 
refreshing  to  find  that  at  Bath  the  cost  of  tramway  travelling 
had  not  been  disturbed,  notwithstanding  that  the  cost  of 
practically  everything  that  one  had  to  buy  had  been  increased 
by  50  to  100  per  cent.  At  the  present  time,  however,  many 
tramway  undertakings  were  seriously  considering  their  posi- 
tion, and  it  might  become  necessary  to  ask  the  Board  of 
Trade,  in  consideration  of  the  extraordinary  --talc  of  affairs, 
to  authorise  rates  of  fares  in  excess  of  those  which  their 
statutory  powers  allowed  to  be  charged.  Notwithstanding 
many  adverse  conditions,  the  traffic  ami  othei  receipts  were 
up  £1,157.  Mr.  A.  A.  0.  Swinton  seconded  the  adoption  ol' 
the  report. 

Craigpark    Electric   Cable   Co..   Ltd. — The    net    profit    for 

the  year  ended   March  31st,   1917,    was    £7,966,  after  making 

provision  for  excess  profits  tax.   plus    £ t    brought  forward. 

It  is  proposed  to  put  £2,000  to  depreciation  of  buildings  ami 
machinery;  £500  to  reserve;  to  pay  the  6  per  cent,  prefer- 
ence dividend,  and  6  per  cent,  on  the  ordinary  shares,  carry- 
ing forward  (subject  to  directors'  fees)  £1,266.  The  volume 
of  business  done  was  satisfactory,  although  production  had 
been  handicapped  by  shbrfege  ol'  labour  ami  scarcity  .9  raw 
materials.      Annual   meeting:    Glasgow,    May    LOth 

West  India  &  Panama  Telegraph  Co.,   Ltd. — The   reporl 

for  last  half  of  1916  states  that  the  amount  to  credit  of 
revenue  is  £49,118,  as  compared  with  £33,553  in  tic  corre 
ponding  half-year  of  1915,  and  the  expenses  have  been  £32,189, 
against  £22,987.  The  directors  have  placed  £4,000  to  reserve, 
and  it  is  proposed  to  pay  on  the  ordinary  shares  6d.  per  share 
(free  of  income-tax),  leaving  a  balance  of  £2,888.  The  traffic 
receipts  show  an  increase,  due  to  prices  of  produce  being 
favourable  to  the  planters. 

Brisbane  City   Electric  Light  Co..   Ltd.— 1  h     , 

ance  for  the  year  ended  January  31st,  1917,  was  £"-"'.711. 
The  interim  dividend  and  dividend  duty  pairl  in  September. 
1916,  absorbed  £10,884,  and  a  further  9  per  cent,  on  the  pre 
ference,  and  5  percent,  on  the.  ordinary  -hares,  together  with 
dividend  duty  anil  an  allowance  lor  Federal  'income-tax,  will 
absorb    £11. '279,   leaving  £''2.117   to  he  tarried  forward. 

Clevcdon,  Portishead  &  District  Electric  Supply  Co..  Ltd. 

— The  annual  meeting  was  'held  recently.  In  spite  of  very 
difficult  conditions,  the  gross  revenue  was  more  than  double 
that  of  the  previous  year.  The  receipt.-  were  £3,955,  against 
£1,737  last  year.  Notwithstanding  the  increased  cost  of  fuel, 
Ac.,  the  gross  profit  was  £884,  compared  with    6696 

Oriental   Telephone  &    Electric   Co.,  Ltd.  —  li    is    i 

to  pay  6  per  cent    per  annum  on  the  preference  -li.n   s  ft  i  th 
half-year   ended  December  31st  last,   less  income-tax,   also  a 
final  dividend  of  6  per  cent,  on  the  ordinary  shirr;,   free  of 
income-tax.  making  a  total  of  10  pi  t  sent,  lor  the  year.    The 
annual   meeting   is  called  for  May   16th. 

Melbourne  Electric   Supply   Co.,    Ltd. — Interim   dividend 

on  th n  olidated  ordinary  slock  at.  tl le  of  lo  per  eeni 

per  annum,  free  ,,1  income-tax.  for  the  half-year  ended  Febru- 
ary .  '28th. 


Calcutta    Tramways    Co.,     Ltd.—  Final    dividend    on    the 
ordinary  shares  ol   6s.  6d.   pet     btai  e.  1<       ta 

share    net,  making  9!   per   cent,    fol    191''. 

Shanghai  Electric  Construction   Co..   Ltd.     A  dividend  of 
5  per  cent,  is  announced,  making  lo  per  cent.  for  1916. 


STOCKS     AND     SHARES. 

1 1  i    i       i 
Itoi  i    Exi  hange  markets  an. I  lei  rinei     are  pn   tie    qui 

Prices   hold   their   own    with   : I    deal   "I      teadin*  but 

two  factors  combine  I"    restrain    the   investoi    from   opening 
his  purse-strings.     One  ol'   these   is  the   situation    in   Ru    ia 
the  other  is  the  submarine  activity.     Neithet    i  arded    i 

an   obstacle    that    will    not    be    overcome    Sooner    or    later;    but, 

for  the  ti being,    thej    plant   restrain!    it)  Stock   Exchange 

allotments;    aid    t In  i .■   'are    comparative!;     9  \    chan 
moment  on  the  week. 

The  principal  move ots  are  again  in  the   Mexican  group 

While  there  has  been  nothing  fresh  up  to  the  prcsenl  to  add 
to  expectations  that  Mexico  will  come  into  the  war  on  the 
side  of  the  Allies  this  week,  inquirers  are  bidding  lor  bombs 

which    holders  do  not    care    to  part  with.       Therefore,   we   have 

the  anomalj   of  Mexico  Tramways  .">  per  cent,  first  m 

I Is  standing  at  37.].  although  the  last  bargain  marked   in 

the  Stock  Exchange  Official  last  was  at  241;  and  the  6  p.  r 
cent,  mortgage  bonds,  quoted  at  '27.;.  were  last  dealt  in  at 
23',.  Mexican  Light  A-  Power  Firsts,  now  standing  at  37], 
marked  29£  a  few  days  ago.  The  company's  common  and  pre- 
ferred shares  stand  at  13]  ami  221  respectively.  Monterey 
debenture  stock  and  Pachuca  5  per  cent,  first  mortgage  bonds 
have  both  been  advanced  without  any  stock  changing  hands 
of  late. 

Other  foreign  bonds  are  mostly  firm.  Brazilian  Tractions 
have  been  erratic,  rising  to  464  before  they  eased  off  a  little, 
the  reaction  coining  about  in  consequence  of  a  slight  weaken- 
ing in  the  exchange.  Melbourne  Electric  consolidated  ordi- 
nary stock,  which  has  been  standing  at  1.36  since  the  middle 
of  February,  gave  way  to  117!  on  a  slight  pressure  to  sell: 
stock  changed  hands  at  145,  which  is  47  points  lower  than 
the   middle    price   at  the  outbreak  of  war 

The  Vrgentine  group  of  tramway  stocks  keeps  fairly  steady  ; 
ami  attention  is  being  drawn  to  the.  5  per  cent,  debenture, 
with  interest  payable  on  Tune  1st  and  December  1st,  the 
yield  being  a  trifle  over  7;  per  cent  mi  the  money,  without 
making  allowance  for  the  five  months'  accrued  dividend.  Of 
its  kind,   the  stock  looks  a  very  fair  investment. 

The  British  Columbia  Electric  Railway  sextet  is  depressed. 
in  consequence  of  the  impression  that  competition  is  going 
to  be  set  up  in  Vancouver.  Whether  this  materialises  or  not 
remains  to  lie  seen,  but  a  scheme  is  on  foot  to  this  end, 
though  we  understand  that  it  is  meeting  with  considerable 
opposition     from     holders    of     the     British     Columbia    Electric 

Railway  stocks. 

Para  Electric  Railways  ordinary  arc  rather  (inner  at  3',, 
and  the  preference  at  41,  these  having  sympathised  with  the 
decidedly  better  tone  for  Brazilian  issues  generally,  which 
has   been  a-   feature    in    the   Stock    Exchange   during   the    past 

fortnight. 

The  telegraph  list  is  unusually  devoid  of  change.  ludo- 
Europeans  are  just  below-  50  again,  and  New  York  Telephone 
bonds,  now  ex  dividend,  stand  at  99.  Chili  Telephones  eased 
off  to  6  15/16:  while  amongst  cable  shares,  apart  from  Jndo- 
Europeans;  no  alterations  at  all  have  occurred.  Direct  United 
States  Cable  shares  are  a  shade  better  at  6.  Eastern  Tele- 
graph preference  changed  hands  last  Friday  at  62.  West 
India  and  Panama  ordinary  have  been  .lone  as  low  as  18s.  6d.  : 
but.  business  in  the  list  as  a  whole  has  been  far  to  seek. 
Marconis  show  1/16  fall;  Americans,  after  drooping  to  It- 
6d.  .  recovered  to  15s.  bid. 

The   catalogue  of   home  el  i       i         colourless 

as    regards   changes.      \pait    from    I  ttfes  and    Counties,    there 
is  little  going  mi  arnongst  the   London   shares.     Urban  5  per 
cent,    preference    weri     dealt    in    two  or   three 
37s.  6d.,  and  the  ordinary      ban     an    quo!  5  al    ;     6d.     Vi 
toria  Falls  preference  are  a  little  k  i     ,     ,,      I      ' >,  1 .     Edmund 
son's  remain  .9  9d         I    the   ordinal'  be   prefer- 

ence,   ami    i'1  the   non-cumiil. 

Brush  Electrii  [uoted  at  25  tor  the  ordinary,  an. I 

79.  60.  and  52  for  th 

0f  priori!  Wanufa  I    « hole    are    as   qui.  • 

as  those  of  the  supply  companies.    British   Uuminium  5  per 
benture  stock  has  risen  '2  points 
:,   &  Wilcox  hardened  1/16  to   :  the  fine 

report,  and    manufacturing   shares   hold   their  prices   firmly. 
Tn    regard    to   controlled   companies,    the    Chancellor    of    the 
Exchequer's  announcement   that    excess  profits  duty  is   to  be 
substituted   for   the   munitions   l.\  - 
fcion,  ami  tie    general  opinion  in  the  Stock  Exchang 
that  the,  alteration  will  he,  a  'he  companies 

Several  of    the   iron    and   steel    shares  are   therefore   better. 
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The  rubber  market  gave  way  at  first  on  discussion  of  the 
Budget's  intention  to  raise  the  excess  profits  duty  from  6(1 
_per  cent,  to  80  per  cent.,  though  recovery  followed  in  most 
cases.  Business,  however,  runs  on  quiet  lines;  and  the  same 
remark  will  cover  Stock  Exchange  markets  with  scarcely  an 
exception. 


MARKET     QUOTATIONS. 


SHARE    LIST    OF 

ELECTRICAL    COMPANIES 

Home  Electricity  Companies. 

Dividend 

Price 

May  8, 

Rise  or  fall 

Yield 

1916. 

1916. 

1917. 

this  week. 

p.o. 

Brompton  Ordinary        . . 

10 

9 

64 

— 

£6  18    fi 

Charing  Cross  Ordinary 

6 

5 

S4 

7    2  10 

do.       do.         do.     4}  Prof.. 

4* 

Si 

6  18    6 

4 

3 

2| 

6    4    4 

8 

8 

HI 

— 

6  17    8 

do.       do.    6  per  cent.  Pre!. 

6 

6 

19 

6    0    0 

County  of  London 

7 

7 

101 

— 

6  16    6 

do.         6  per  cent.  Pref. 

6 

6 

10 

6    0    0 

Kensington  Ordinary 

7 

10 

61 

— 

6  11    7 

3 

8 

1 

Nil 

do.        do.  6  per  oent.  Pref. 

6 

4 

Si 

5    6    8 

8 

8 

34 

— 

fi    0    0 

do.           4$  per  cent.  Pref. 

4* 

4.1 

84 

7    4    0 

St.  James'  and  Pall  Mall 

8 

8 

6} 

6     8    0 

5 

5 

23 

7    5    6 

South  Metropolitan  Pref. 

7 

7 

21/- 

— 

8  13    4 

Westminster  ordinary  ..        .. 

7 

7 

68 

— 

6    6    9 

Telegraphs  and  Telephones. 

Anglo-Am.  Tel.  Pref 

6 

6 

95 

— 

6    6    2 

do.            Def 

83,6 

'1 

224 

6  13     4 

8 

8 

6,1 

-  A 

6  15    4 

Cuba  Sub.  Ord 

5 

5 

84 

6  17    8 

Eastern  Extension 

8 

8 

14 

•6  11    4 

Eastern  Tel.  Ord. 

8 

8 

1414 

•6  13    1 

Globe  Tel.  and  T.  Ord 

7 

7 

12* 

•6  14     8 

do.              Pref. 

6 

6 

10 

fi    0    0 

Great  Northern  Tel 

39 

22 

88 

5  16    9 

13 

13 

494 

— ij 

6  11     4 

Marconi       

10 

10 

2J-3 

8  112 

New  York  Tel.  44 

44 

4* 

99  xd 

— 

4  11     0 

Oriental  Telephone  Ord. 

10 

10 

24 

4  14     1 

United  P..  Plate  Tel 

8 

8 

68 

•6    0    9 

West  India  and  Pan 

fid. 

fid. 

1 

2  10    0 

Western  Telegraph 

8 

8 

14 

— 

•6  14     4 

Central  London,  Ord.  Assented  • 

Metropolitan         

do.         District      . .        . .  N 

Underground  Electrio  Ordinary  N 

do.               do.     "A"     ..  N 

do.              do,     Income  I 

Fore  11 


283 

16 

5/- 
8QJ 


1914.     1916. 
Adelaide  Sup.  6  per  oent.  Pref.         6         6 
Anglo-Arg.  Trams,  First  Pref.  6A        5A 

do,  2nd  Pref.  . 

do.  5  Deb. 

Brazil  Tractions 
Bombay  Electric  Pref.  . . 
British'Columbia  Elec.  Rly.  Pfce.    I 
do.  do.  Preferred  - 

do.  do.  Deferred 

do.  do.  Deb. 

Mexico  Trams  5  per  cent.  Bonds 
do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

do.  1st  Bonds 

Manufacturing  Companies 
Babcock  &  Wilcox 
British  Aluminium  Ord. 

British  Insulated  Ord 

British  Westinghouse  Pref.     . . 

Callenders 

do.        6  Pref 

Castner-Kellner 
Edison  &  Swan,  £8  paid 
do.       do.     fully  paid 
do.        do.  4  percent.  Deb. 
Electric  Construction 

Gen.  Elec.  Pref 

do.        Ord 

Henley      ..         

do.      4$  Pref 

India-Rubber       

Telegraph^Con 30        30  87* 

*  Dividends  paid  free  of  fnoome-tax. 


4J  41 

—  Nil 

—  Nil 
Nil  Nil 
Nil  Nil 
Nil  Nil 


74 


74 


44       44 


34 


«! 


37} 


-~» 


874 


27,8 
12f 

2A  xd 
181" 

4 

8ft 


9S 
144 

15j 


—  1 


B 

2 

0 

7 

6  10 

6  17 

8 

6 

9  10 

7  11 

II 

6 

6 

II 

6 

ia 

Nil 
Nil 

0 

6 

15 

2 

7 

III 

(1 

H 

3 

1 

6 

18 

II 

8 

1 

8 

5  12 

H 

•8 

R 

4 

•Fi 

9  10 

ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Looality. 

Month       Receipts  for 
ended               the 
(4  wks.)  j       month. 

°J3 

Total  to  date, 

Route 
miles 
open. 

Bristol  (Trams)     . . 

Cork 

Dublin 

Lancashire  United 
Llandudno-Col.  Bay 
Anglo-Argentine    . . 
Auckland     .. 

Kalgoorlie,  W.A.  . . 

Montevideo 

Dublin- Luoan  Rly. 

April  27 

„    27 

„    25 
,.    27 
„    29 
..      6 

Jau'uary 

April 

April  26 

£ 

20,480 
1,986 
24,598 
4,162 
8,593 
1,107 
!07,50i 
21,178 
17,499 
2,431 

29,230 

580 

£ 

4-9  0 
i-      73 
f5,0J6 
t-      81 
^  1,026 

-  324 
U,163 
1-    411 

-  198 

+    238 
*-      17 

i7 

17 

17 
214 
17 

40 

26 

17 

£ 

78,243 
7,655 
99,710 
15,587 
80,6  2 
4,167 
808,1  55 
214,586 

2,431 

186,623 
2,083 

£ 

+      960 
+        12 
■1-  4,221 
t-  2.216 
+   2,961 
—       41li 
f   1,806 
+■  8,882 

-  1,060 

-  797 
4-        64 

30-6 
9-R9 
;->4'26 
19'3 
42 
6-5 

26'E9 

20.5 

» 

a 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  May  9th. 


CHEMICALS.   &c. 


Acid,  Oxalic perl 

Ammoniac  Sal        perl 

Ammonia.  Muriate  (large  crystal)  ,, 

Bisulphide  of  Carbon      . .         . .  „ 

Borax „ 

Copper  Sulphate ,, 

Potash,  Chlorate per  1 

,,        Perchlorate         . .        . .  ,, 

Shellao  per  c 

Sulphate  of  Magnesia  ..  ..  pert 
i  Sulphur,  Sublimed  Flowers      ..  ,, 

,,  Lump       „ 

Soda,  Chlorate        per  1 

,,       Crystals         per  t 

Sodium  Bichromate,  casks        ..  perl 


METALS.   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  1 

c      ,,      Tubes  (solid  drawn)          ..  ,, 

c      i,      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g       ,,        Bars  (best  selected)       ..  per  t 

g       ,,        Sheet           „ 

8       ,,        Rod „ 

d      „        (Electrolytic)  Bars         . .  „ 

d      ii                 ,i              Sheets     . .  „ 

d      m                 ii              wire  RodB  >< 

d      „                 „              H.C.  Wire  per  1 

f  Ebonite  Rod „ 

f        „        Sheet          „ 

n  German  Silver  Wire        ..        ..  ,, 

h  Gutta-percha,  fine ,, 

A  India-rubber,  Para  fine   . .         . .  ,, 

i  Iron  Pig  (Cleveland  warrants)    . .  per  t 

/     „    Wire,  galv.  No.  8,  P.O.  qual.  ,, 

g  Lead,  English  Pig ,, 

g  Mercury           per  1 

e  Mica  (in  original  cases)  small  . .  per  1 

e      m                 >)             it      medium  „ 

e      „                 m             it      large  ..  „ 

d  Silicium  Bronze  Wire     ..        ..  per  1 

r  Steel,  Magnet,  in  bars      ..        ..  pert 

g  Tin,  Block  (English)        ..        ..  „ 
n    „      Wire,  Nos.  1  to  16    ..        ..perl 


1/84  to  1/9 
£165 
£165 
£165 
£112 
£167 
£150 

l/5i 

3/- 

2/6 

2/3 
6/10 

8/0* 
Nom. 
£10 

Nom. 

6d.  to  B/- 

8/6  to  6/- 

7/6  to  14/-  &  up. 

l/9i 


Jd.  dec. 
£3  dec 
£3  dec. 
£B  dec. 
£3  dec. 
£3  dec. 
£3  dec. 
Ad.  dec. 


Jd.  dec. 


Quotations  supplied  by — 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons.  • 

f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


London  Chamber  of  Commerce. — At  tin  annual  meeting 

of  the  Chamber,  on  Wednesday,  May  2nd,  the  following  report  of 
the  Electrical  Section  was  submitted  : — 

At  the  annual  meeting,  Mr.  W.  L.  Madgen's  resignation  as  chairman  of  the 
Section  was  received  with  much  regret,-  as  was  also  that  of  Mr,  A.  M.  Sillar, 
deputy  chairman,  and  a  vote  of  thanks  was  passed  to  these  gentletuen  for  their 
services.  Mr.  Stuart  A.  Russell  was  unanimously  elected  to  the  office  of 
chairman,  and  it  was  decided  that  the  position  of  deputy  chairman  should  not 
be  filled  for  the  time  being. 

New  Electricity  Bill.— Consideration  was  given  to  a  Bill  introduced  by  the 
Incorporated  Association  of  Municipal  Engineers  which  would  enable  local 
authorities  to  open  showrooms  to  sell  fittings  and  wirings,  and  practically  to 
carry  on  the  business  of  ordinary  electrical  contractors,  and  the  Section 
reaffirmed  previous  resolutions  protesting  against  interference  on  the  part  of 
the  municipal  authorities  with  the  business  of  making  and  selling  fittings  and 
wiring  premises  in  competition  with  electrical  contractors. 

Trade  After  tlte  War.— The  Section  considered  the  various  reports  of  the 
Special  Committee  of  the  Chamber  on  Trade  During  and  After  the  War,  and  a 
discussion  took  place  as  to  the  attitude  of  the  Electrical  Section  on  the  question 
of  proposed  tariffs  in  connection  with  goods  of  enemy,  allied  and  neutral 
nations  It  was  left  to  the  discretion  of  the  chairman  to  express  the  views  of 
the  electrical  trade  on  this  matter  to  the  Special  Committee  on  wheh  he 
represented  the  Section. 

Government  Committees  on  British  Trade.— In  view  of  the  appointment  by  the 
President  of  the  Board  of  Trade  of  a  Committee  to  consider  the  position  of 
the  electrical  trade  after  the  war,  especially  in  regard  to  international  compe- 
tition, a  communication  was  addressed  to  the  Committee  asking  for  some 
indication  of  the  points  upon  which  they  would  desire  evidence,  and  the  lines 
on  which  thev  proposed  to  conduct  the  inquiry.  The  Section  being  of  opinion 
that  it  was  desirable  to  offer  evidence,  a  Special  Committee  was  appointed  to 
consider  the  evidence  to  be  given,  and  two  members  were  asked  to  prepare 
drafts  of  evidence,  one  on  the  legislative  side  of  the  question,  and  the  other  on 
the  commercial,  industrial,  and  international  side.  After  further  considers^ 
tion,  the  member  of  the  Committee  appointed  to  give  evidence  on  the 
legislative  side  of  the  question  decided  that  such  a  course  would  be 
undesirable,  and  Mr.  Stuart  A.  Russell,  chairman,  prepared  a  draft  of  evidence 
on  the  commercial,  industrial,  and  international  aspect,  which  was  duly 
forwarded  to  the  Government  Committee,  and  acknowleged  by  the  secretary, 
but  up  to  the  end  of  the  year  no  appointment  had  been  given  for  the  evidence 
to  be  heard  orally. 

Electrical  Exportation''  Committee.— The  Section  offered  to  assist  the  War 
Trade  Department  in  furthering  its  efforts  to  prevent  the  export  to  euemy 
countries  of  those  essential  insulating  materials  which  entered  into  the 
manufacture  of  electrical  apparatus  now  so  largely  used  in  the  manufacture 
of  munitions  of  war.  After  a  conference  had  taken  place  with  representatives 
of  the  War  Trade  Department,  the  Admiralty,  and  the  War  Office,  a  Committee 
of  members  of  the  Electrical  Section  was  appointed  as  an  official  Advisory 
Committee  attached  to  the  War  Trade  Department.  Various  kinds  of  material 
captured  by  the  military  and  naval  authorities  have  been  submitted  for 
examination,  and  reports  have  been  forwarded  to  the  War  Trade  Department. 
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HIGH-PRESSURE     ELECTRIC     RAILWAY 
SYSTEMS. 


One  of  the  most  interesting  electric  traction  developments 
within  recent  years  has  been  the  employment  of  high-tension 
direct  current  as  utilised  "on  the  Bury  to  Manchester  line 
of  the  Lancashire  and  Yorkshire  Railway,  and  on  the  Shildon 
to  Newport  line  of  the  North- Eastern  Railway.  The  most 
remarkable  high-pressure  direct-current  scheme  is  the 
Chicago,  Milwaukee  and  St.  Paul  installation,  which  works 
at  a  pressure  of  3,000  volts. 

It  is  not  so  much  the  high  pressure  that  makes  the 
undertaking  notable  as  the  fact  that  the  locomotives  arc 
larger  than  any  other  locomotives,  steam  or  electric,  hitherto 
built ;  and,  furthermore,  they  are  designed  for  regeneration. 
As  a  result  of  the  bigh  track  pressure,  the  spacing  of  the 
sub-stations  is  wide,  but  the  efficiency  of  the  machines  which 
these  sub-stations  contain  must  be  appreciably  lower  than 
that  of  the  converters  usually  adopted.  Motor-generators 
composed  of-  a  synchronous  motor  coupled  to  two  direct- 
current  dynamos,  permanently  connected  in  series,  are  not, 
of  course,  so  efficient  as  rotary  converters.  If  rotaries 
could  have  been  installed  in  the  sub-stations,  the  overall 
efficiency  of  the  system  would  have  been  improved,  although 
the  smaller  number  of  sub-stations  required,  as  the  result  of 
the  high  track  pressure  leads,  of  course,  to  economy  in  other 

directions.     A  ■">. i-volt  rotary  has  not,  so  far  as  the  writer 

is  aware,  been  built  even  for  a  25-cycle  circuit,  and  as  the 
current  for  the  Milwaukee  and  St.  Paul  system  is  taken 
from  power  stations  built  originally  for  general  lighting  and 
power  supplies,  the  need  for  motor-generators  in  the  sub- 
stations is  scarcely  to  be  wondered  at. 

Even  on  the  Shildon  to  Newport  lines  of  the  North- 
Eastern  Railway,  where  the  track  pressure  is  only  1,200 
volts,  each  converter  unit  in  the  sub-stations  consists  of  two 
GOO-volt  rotaries  connected  in  series.  On  the  Bury  to 
Manchester  lines  of  the  Lancashire  and  Yorkshire  Railway. 
however,  where  the  pressure  is  1,500  volts,  each  rotary  is 
designed  for  the  full  working  pressure.  High-voltage 
rotaries  are  also  running  in  America,  apparently  with 
success,  but  a  3,000-volt,  60-cycle  rotary  has  still  to  be 
developed. 

Another  new  system,  equally  attractive  from  a  technical 
standpoint,  is  the  "  split-phase  "  system,  as  adopted  on  a 
section  of  the  Norfolk  and  Western  Railroad.  In  this  case, 
single-phase  current  at  a  pressure  of  11,000  volts  is 
collected  from  a  single  overhead  wire,  but  it  is  converted 
on  the  locomotives,  by  means  of  a  phase  converter,  into 
three-phase  current,  which  is  supplied  to  the  driving 
motors. 

Like  the  direct-curreni  motors  on  the  Chicago,  Mil- 
waukee, and  St.  Paul  Railway,  those  on  the  Norfolk  and 
Western  system  are  regenerative.  The  advantages  of  the 
"split-phase"  system  are  that  it  posseses  all  the  good 
points  of  the  three-phase  system  and  it  only  involves  the 
use  of  one  overhead  wire.  When  regeneration  is  desired,  the 
ordinary  three-phase  system  is  distinctly  advantageous, 
because  the  motors  will,  when  the  rotor  revolves  slightly 
above  the  speed  of  the  revolving  field,  return  current  td  the 
line  without  the  use  of  special  arrangements  on  the 
locomotives.  But  in  yards  and  at  crossovers,  the  two 
conductors  make  the  overhead  equipment  complicated,  and 
pressures  as  high  as  those  used  on-  single-phase  lines  are 
not,  as  a  rule,  adopted. 

On  the  Italian  State  Railways,  the  three-phase  systi  m 
has  been  adopted  as  standard,  but  the  working  pressure  is 
only  3,000  volts.  With  a  "  split-phase  "  system,  a  pressure 
of  15,000  volts  or  more  can  be  employed  with  the  same 
ease  and  safety  as  with  a  single-phase  system,  and  when  the 
engines  are  descending  gradients,  the  motors  return  current 
to  the  line  through  the  phase  converter.  The  latter,  which 
resembles  an  induction  motor  so  far  as  its  general  con- 
struction is  concerned,  does  not  introduce  much  additional 
complication  or  expense,  and  its  use  is  amply  justified  by 
the  fact  that  it  enables  three-phase  current  to  be  supplied 
to  the  driving  motors  whilst  single-phase  current  is  drawn 
from  only  one  overhead  conductor.     For  conditions  such  as 


those  which  arc  met  with  on  the  electrified  lines  of  t L<- 
Nbrfolk  and  Western  system,  [There  the  gradients  are  severe 
and  the  trains  hauled  are  heavy,  the  "  split-phase "  system 
is  undoubtedly  advantageous. 

When  regeneration  is  required,  the  single-phase  system 
has  little  to  recommend  it.  True  regenerative  single-phase 
locomotives  have  been  designed  and  constructed,  but 
they  are  distinctly  inferior  to  locomotives  equipped 
with  three-phase  motors.  The  most  interesting  tests 
which  have  been  carried  out  with  single-phase  locomotives 
within  recent  years  are  probably  those  made  on  an 
experimental  line  of  the  Midi  Railway  in  France.  All 
kinds  of  single-phase  motors  were  tried,  and  it  was  specified 
that  the  engines  submitted  for  trial  should  be  capable  of 
regenerating  when  descending  gradients.  Some  ol  the 
engines  fulfilled  these  conditions,  but,  owing  to  the  special 
exciting  arrangements  which  had  to  be  provided  for  making 
the  motors  act  as  generators,  the  engines  were  more  com- 
plicated than  others  that  have  been  built  for  service  where 
regeneration  is  unnecessary.  One  firm  that  built  a  loco- 
motive for  this  experimental  line  came  to  the  conclusion, 
after  many  trials,  that  regeneration  with  single-phase 
current  was  too  troublesome  to  warrant  its  adoption,  and, 
instead  or  designing  the  locomotives  to  return  current  to 
the  overhead  conductor,  the  company's  engineers  fitted 
the  engine  with  resistances  to  absorb  the  regenerated 
current. 

It  would  be  wrong  to  assert  that  single-phase  motors 
cannot  he  made  to  regenerate,  but  it  is  certainly  true  that 
they  do  not  lend  themselves  to  it  nearly  so  well  as  three- 
phase  motors.  Although  single-phase  motors  have  been 
considerably  improved  within  recent  years  in  some  respects, 
they  still  remain,  and  will  always  remain,  inferior  to 
machines  which  work  with  direct  and  polyphase  alternating 
current.  An  American  engineer  who  is  an  ardent  advocate 
of  single-phase  traction  mentioned  some  time  back,  whilst 
describing  some  experiments  with  mercury  vapour  rectifiers. 
that  on  fitting  one  of  these  rectifiers  to  a  single-phase 
locomotive  the  power  of  the  engine  was  materially  in- 
creased, which  proves  pretty  clearly,  if  proof  is  needed,  that 
a  motor  of  given  dimensions  and  weight  will  develop  more 
power  when  supplied  with  direct  current  than  when  sup- 
plied with  single-phase  alternating  current. 

The  difficulty  of  obtaining  high-tension  direct  current 
for  traction  purposes  from  generators  and  converter-  is  one 
of  the  obstacles  in  the  way  of  the  development  of  really 
high-pressure  direct-current  systems.  If  the  revolving 
machinery  at  present  utilised  in  sub-stations  could  be 
replaced  by  some  form  of  static  apparatus,  such  as  mercury 
vapour  rectifiers,  commutation  troubles  would  vanish  and 
direct-current  pressures  considerably  in  excess  of  3,000 
volts  might  be  applied  to  the  track,  provided,  of  course. 
that  the  motor  and  control  equipments  could  be  built  to 
work  at  these  pressures.  The  highest  pressure  that  has 
been  used  on  a  direct-current  railway  is  5,000  volts.  An 
experimental  5,000-volt  line  associated  with  the  Michigan 
United  Traction  Co.'s  system  has  now  been  working  for 
some  time  without  a  breakdown  in  the  insulation  or  any 
trouble  due  to  the  high  voltage.  The  track,  in  this  ci 
not  fed  through  rotary  converters,  bul  through  mercury 
vapour  rectifiers. 

Hitherto,  it  has  been  customary  in  experiments  of  this 
kind,  to  place  the  rectifiers  on  locomotives,  and  to  collect 
alternating  current  from  the  overhead  wire  :  but  in  this 
ease  the  rectifiers  are  placed  in  a  sub-station,  and  high- 
pressure  direct  current  is  fed  into  the  system.  Whether  tins 
scheme  will  ever  be  practicable  on  a  large  scale,  remains  to 
be  shown  ;  bul  in  anj  case,  the  scheme  is,  to  say  the  least. 
extremely  interesting.  In  some  ways,  a  high-pressure  direct- 
current  on  an  overhead  wire  is  preferable  to  a  high-pn 
alternating  current,  especially  when  there  are  telegraph  and 

telephone  wires  in  close  proximity  ;  but  whereas  altiTualing- 
current  pressures  can  be  reduced  with  static  transformers 
placed  on  locomotives  and  motor  coaches,  direct-current, 
pressures  can  only  be  changed  with  revolving  machines. 
But  as  motor  equipments  have  been  made  to  work 
satisfactorily  on  this  short,  experimental  5,000-volt 
line,  there  is  no  very  obvious  reason  why  the  system 
should  not  be  developed  on  a  larger  and  more  elaborate 
scale. 
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AN    APPROXIMATE    FORMULA    FOR    MAGNET 
COILS. 


THE     DETERIORATION    OF    CURTIS    RATEAU 
TURBINE     BLADING.' 


[communicated.] 


Electricians  and  engineers  who  only  occasionally  want  to 
make  approximate  calculations,  may  find  that  the  employ- 
ment if  the.  formula  usually  given  in  text-hooks  is  not 
infrequently  a  little  inconvenient  and  unhandy.  The 
writer  finds  a  formula  reduced  to  simple  expressions  for 
approximating  readily  the  length  of  wire  in,  or  the  ohmic 
resistance,  current,  or  ampere-tarns  of.  shunt  field  qoils  can 
easily _he-Tihtained  as  follows  : — 

In  a  magnet  coil,  the  approximate  number  of  turns  per 
liver  per  inch  of  length  of  winding  is  1  —  dn.  (inches)  cf 
wire,  and  the  number  of  layers  per  inch  of  depth  of  winding 
is  also  I  -f-  dia.  of  wire  ;  the  number  of  turns  per  square 
inch  of  winding  space  is  ( 1  —  dia.  of  wire)2,  and  the 
number  of  turns  for  a  given  winding  space  is  approximately 


*  -* 


■equal  to  the  area  of  winding  space  in  square  inches 
multiplied  by  ( 1   -^  dia.  of  wire)8. 

The  total  length  in  feet  of  wire  in  a  coil  will,  therefore, 
he  : — Area,  of  winding  space  x  length  of  mean  turn  (feet) 
x  ( 1  -4-  dia.  of  wire)-. 

The  resistance  of  the  coil  will  be  : — Area  of  winding 
space  x  length  of  mean  turn  (feet)  x  resistance  per  fool 
x  (1  -f-  dia.  of  wire)-. 

The  current  (amperes)  in  the  coil  will  be  : — Volts  across 
coil  -f-  (area  of  winding  space  x  length  mean  turn  (ft.)  x 
resistance  per  ft.  x  (1  -f-  dia.  of  wire)'-'). 

The  ampere-turns  will  be: — Volts  across  coil  -r  (length 
of  mean  turn  in  ft.  x  resistance  per  ft.) 

Formula1  derived  from  the  above  reasoning  may  be 
simply  stated  : — 

Length  (ft.)  of  wire  in. coil  =  a   x  t  x   i.k 

Resistance  (ohms,  cold)  =  a  x  t  x  Rk 

Current  (amps,  i  =  v   x  cJat. 

Ampere-turns  =  v  x  crk/T. 

when —  a  =  Area  (-'  x  6)  of  winding  space  around  magnet 
pole  in  square  inches,  as  indicated  in  fig.  1. 
t  =  Length  of  mean  turn  in  inches, 
v  =  Volts  across  coil,  and 
L„,  Rkl  On,  and  C  Tk  are  constants. 

Constants  may  easily  be  worked  out  for  any  size  of  wire  : 
values  for  Nos.  10  to  2(1  gauge  ykc.c.  wires  are  shown  in 
the  table  below  : — 


Wire 

Dia. 

ange  No. 

D.C.C. 

Lk. 

Rk. 

Ck. 

0Tk. 

10 

14 

F25 

•00266 

378 

19,100 

11 

128 

.-.'lo 

•0039 

260 

15,650 

12 

•in; 

6"2 

•0059 

170 

12.600 

13 

•101 

7'7 

•0093 

108 

9,850 

11 

•090 

10'3 

•0166 

60-5 

7.450 

l."i 

•082 

12  4 

•0247 

40  7 

6,040 

16 

1174 

1.V2 

•0380 

263 

4.775 

IT 

•066 

1  9-2 

0630 

15-9 

3,650 

IS 

•058 

2470 

•llo 

91 

2,680 

1!) 

•050 

33-30 

•212 

472 

1,860 

20 

•042 

472 

•375 

2'675 

1,510 

21 

•038 

57'5 

•58 

172 

1.190 

22 

•034 

720 

•945 

106 

913 

23 

■1130 

92'5 

1-65 

•605 

670 

24 

•028 

106 

226 

•442 

563 

25 

026 

123 

3175 

•315 

465 

2f. 

•024 

144 

4-fi 

•217 

376 

The  constants  shown  were  calculated  on  the  slide  rule, 
and  are  not  given  as  absolute  values :  they  are,  however, 
sufficiently  near  for  obtaining  fairly  accurate  results. 


(Concluiiitl from  page  503J. 

Two  final  cases  are  interesting  on  account  of  the  rapidity 
with  which  deterioration  takes  place,  and  also  because  the 
machines  are  of  later  design  than  those  previously  described. 
The  first  of  these  is  one  of  the  12,000-kw.  generator  turbines 
installed  at  Brakpan,  containing  11  guide  blade  diaphragms. 
The  first  five  stages  on  this  set  have  been  subjected  to  heavy 
pressure.  So  much  so  that  displacement  of  the  diaphragms 
lias  occurred.  It  would  appear  that  steel,  containing  no 
nickel,  3  mm.  thick,  will  give  better  results  than  the  2  mm. 
30  per  cent,  nickel  steel,  although  it  is.  strange  that  in  dia- 
phragms 2,  3.  and  4  the  latter  material  shows  no  cracks. 

The  other  case  is  on  the  three  large  compressor  turbines 
of  10,000  H.r.  installed  at  Rosherville. 

The  following  table  shows  the  arrangement  of  blades  and 
condition  when  examined  after  the  number  of  running  hours 
specified.  "  H  "  signifies  steel  containing  no  nickel,  and  "J  " 
30  per  cent,  nickel  steel :  — 

10.000-h.p.  Compressor  Turbines. 


No.  I 

X...  2 
No.  3 

No.  4 

No.  5 


'  H."  steel  good. 

"J."  cracked. 

-  H."  good. 

"J."  good. 


No.  8. 
11,548  hours. 


"  H."  steel  good.     "  H."  steel  good. 


"  J.  '  badly, 

cracked. 

"J."  badly 

cracked., 

''J."  cracked 


J     Ehr:htk 

cracked. 
"J."  good. 


The.  above  results  point  to  "  H  "  steel  being  a  much  more 
suitable  metal  for  guide  blading  than  "J  "  steel. 

Conclusions. — In  summarising  the  behaviour  of  the  mate- 
rials used  in  blading  these  turbines,  it  will  be  seen  that  there 
is  no  difficulty  in  choosing  a  material  for  moving  blades 
which  can  be  depended  on  to  give  fairly  satisfactory  results 
in  particular  stages.  Five  per  cent,  nickel  steel,  brass  and 
aluminium  bronze  in  suitable  stages  will  have  a  life  of  40,000 
hours,  and,  perhaps,  50,000  or  more,  which,  if  the  turbines 
are  run  continuously,  means  five  or  six  years. 

Nozzles  with  thin  cast-iron  vanes  should  be  abolished,  but 
if  cast-iron  is  used  the  design  should  be  such  that  there  is  no 
possibility  of  pieces  becoming  detached. 

The  guide  blading  in  use  on  these  turbines  is  clearly  un- 
satisfactory ;  three  years  or  more  must  often  elapse  before 
this  is  discovered,  and  an  equivalent  tune  is  taken  to  prove 
the  success  or  otherwise  of  any  alteration. 

While  the  author  feels  that  mild  steel  is  preferable  to  the 
high  percentage  nickel  steel  in  use,  it  must  be  admitted  that 
the  latter  has  given  good  results  in  many  cases. 

High  percentage  nickel  steel  has  been  more  extensively 
used  and  for  a  much  longer  period  than  non-nickel  steel. 
The  evidence  is,  however,  very  much  in  favour  of  mild  steel. 

Blades  made  from  brass  sheet  and  carefully  fitted  to  retain- 
ing rings  have  been  used  for  small  turbines.  The  cast-in 
method  of  attaching  blades  is  very  simple,  and  requires  a 
minimum  amount  of  machining  and  fitting,  so  that  it  would 
be  preferable  to  retain  this  design  if  satisfactory  results  can 
be  obtained. 

The  author  believes  that  the  position  can  be  much  im- 
proved by  the  use.  of  thicker  blades  of  mild  or  low  percentage 
nickel  steel,  say,  3/16  in.  or  J  in.,  tapered,  perhaps,  on  the 
outlet  side  to  J  in.  Unfortunately,  an  alteration  of  this  kind 
on  a  ring  designed  for  2  mm.  blades  reduces  the  area  for 
steam  passage  somewhat. 

In  the  case  of  the  guide  blade,  diaphragms  for  the  10,000- 
H.P.  compressor  turbines,  the  blades  have  been  increased  in 
thickness  from  2.25  mm.  to  3  mm.  in  three  diaphragms  on 
one  turbine  without  affecting  the  efficiency  or  output. 

On  the  12,000-kw.  generator  turbines  at  Simmer  Pan  and 
Brakpan,  six  stiffening  blades  of  mild  steel,  3/16  in.  thick, 
have  been  cast  in  each  half. 

On  the  same  class  of  turbine  cast-iron  stiffening  blocks  are 
being  cast  between  adjacent  guide  blades  on  the  horizontal 
and  vertical  diameters  of  the  diaphragm.  This  blocks  up 
four  ports  in-  the  complete  ring,  and  should  stiffen  up  the 
diaphragm  very  considerably. 

The  President  (Mr.  Bernard  Price)  said,  whilst  the 
statistics  given  were  conflicting  in  some  respects,  he  thought 
the  following  facts  stood  out  as  definitely  proved  : — 

1.  In  the  case  of  some  blading  materials  high  temperature 
contributes  to  deterioration. 

The  behaviour  of  aluminium  bronze  and  high  percentage 
nickel  steel  running  blades  in  various  stages  pointed  clearly 
to  the  fact  that  these  materials  were  unsuitable  for  use  at 
the  higher  temperatures. 

2.  The  guide    blading    for   the    first    three  or    four  Bateau 

•Abstract,  from  the.  Proceedings  of  the  Soutb  African 
Institution  ok  ENGINEERS. 
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stages  is  relatively  immune  from  the  deterioration  so  notice- 
able in  subsequent  stages. 

This  was,  to  his  mind,  a  most  striking  fact ;  it  appeared 
fair"  to  argue  that  this  cannot  be  attributed  in  any  appreciable 
degree  to  the  influence  of  temperature. 

3.  The  first  indication  of  the  cracking  of  guide  blades  is 
always  at  the  inlet  side  of  the  blade,  and  these  cracks  then 
extend  cobweb   fashion  over  the  surface  of  the  blade. 

He  ventured  to  suggest  that  the  above-mentioned  facts  all 
pointed  to  axial  movement  of  the  diaphragms  as  being  the 
primary  cause  of  the  loss  of  nature  of  the  blading  material. 
It  would  seem  that  the  designer  had  relied  upon  the  blades 
alone  to  withstand  the  forces  acting  on  the  diaphragms,  and 
as  these  forces  varied  with  the  load  on  the  machine  a  variable 
stress  vras  set  up  in  the  high  percentage  nickel  steel  of  which 
the  blades  were  made.  At  the  high  pressure  end  of  the 
Bateau  stages  the  blades  were  relatively  short  in  length,  and 
it  seemed  reasonable  to  assume  that  up  to  about  the  fourth 
stage  these  blades  were  sufficiently  strong  and  stiff  to  pre- 
vent any  appreciable  axial  movement  of  the  diaphragm,  but 
beyond  that  stage  this  no  longer  held  good. 

There  was  a  considerable  amount  otf  evidence  to  show  that 
deterioration  was  more  rapid  on  those  machines  which  took 
a  fluctuating  load.  Movements  due  to  fluctuations  in  the 
luad  occurred  continuously  and  rapidly,  and  their  effect  upon 
the  molecular  structure  of  the  blading  material  would  be 
many  hundred*  of  times  that  caused  by  starting  up  and 
shutting  down. 

The  Vereeniging  machines  ran  steadily  night  and  day,  anil 
the  load  they  carried  was  a  very  steady  one.  The  longer 
life  of  the  guide  blading  at  Vereeniging  as  compared  with 
Rosherville  was  quite  consistent  with  the  argument  he  had 
put  forward. 

The  large  machines  at  Simmer  Pan  and  Brakpan  had  been 
fitted  with  nozzle  governors  of  a  type  which  was  much  more 
sensitive  than  that  in  use  on  the  other  turbines.  These 
machines,  therefore,  took  up  the  major  portion  of  the  fluc- 
tuations of  load,  and  this  might  very  well  have  accentuated 
the  trouble  experienced  on  these  sets. 

The  fact  that  the  blades  started  to  crack  at  the  inlet  side 
seemed  also  to  support  the  theory  that  axial  movement  was 
responsible  for  the  trouble.  The  shape  of  the  blades  was 
such  as  to  place  the  inlet  side  in  tension. 

The  cure  for  these  guide  blade  troubles  would,  therefore. 
appear  to  lie  in  designing  the  diaphragms  and  guide  blade 
rings  bo  that  axial  movement  was  impossible. 

It  seemed  to  him  that  with  suit-able  design  deterioration 
»hould  be  confined  to  the  effects  of  wear  alone,  and  the 
problem  appeared  to  be  to  find  the  hardest  material  which 
will  withstand  the  temperatures  existing  in  the  Curtis  ami 
Bateau  stages.  Some  of  the  metals  at  present  in  use  appeared 
to  withstand  these  temperatures  quite  satisfactorily,  but  they 
were  relatively  soft,  and  when  iron  alloys  were  used  were 
subject  to  slight  rusting  at  stages  where  the  steam  became 
wet.  He.  had  no  knowledge  of  the  molecular  theory  of  alloys, 
but  it  seemed  to  him  it  should  be.  possible  to  decide  from 
theoretical  considerations  those  combinations  which  were 
likely  to  be  subject  to  molecular  change  under  the  influence 
of  temperature,  and,  having  eliminated  these,  selection  could 
be  made  according  to  hardness  and  ability  to  withstand  mois- 
ture. There  seemed  to  be  very  little  evidence  of  chemical 
action  of  gases  in  the  steam:  if  it  could  be  shown  that,  when 
using  a  given  class  of  feed  water,  this  clanger  was  present,  it 
might  be.  necessary  to  eliminate  also  those  alloys  which 
would  be  expected   to  suffer  from  such  chemical  action. 

Iu  his  opiuion.  the  most  important  conclusion  to  In1  drawn 
from  the  paper  was  that  the  particular  troubles  dealt  with 
nere   primarily  due  to  axial  movement. 


ELECTRICAL     INDUSTRIES     IN     CHINA. 


ACCORDING  to  the  Japanese  journal,  the  Zaisci  Keisai  Jlho 
(Financial  and  Economic  Review)  for  December,  quoted  in 
tlif  February  issue  of  the  Shanghai  British  Chamber  of  Com- 
merce Journal,  the  electrical  industry  of  China  is  as  yet  in 
it-,  infancy,  and,  as  is  natural,  existing  enterprises  are  coil 
lined  almost  entirely  to  large  towns  and  o)>en  \\ni- 
extending  beyong  urban  districts.  An  idea  may  be  gained  of 
the  state  of  her  electrical  industries  from  the  fact  that  the 
aggregate  capacitv  of  electric  motors  in  China  is  stated  to  be 
only  70,000  kw. 

The  number  of  electrical  undertakings  throughout  China  is 
ST.  of  which  6'2  are  located  in  China  proper,  and  25  in 
Manchuria.  Eighty  of  those  enterprises  are  light  or  power 
services,  or  the  two  combined;  four  are  such  services  carried 
on  in  conjunction  with  electric  railways,  while  three  are 
devoted  to  the  manufacture  of  electrical  apparatus  and  sup- 
plies. Aa  for  electric  tramways.  China  proper  (including 
Hong-Kong)  has  only  three  cities  (Shanghai,  Hong-Kong,  and 
Tientsin)  where  these  are  maintained.  The  South  Manchuria 
Railway  Co.  operates  street  railways  at  Dairen  and  I-'ushun. 
which  are  the  only  towns  having  such  services  in  Manchuria. 
According  to  the  latest  data,  the  electric  energy  supplied  for 

*  Board  of  Trade  Journal. 


power    and    light    throughout    China    totals   33,000    H.P.    and 
1,375,000   C.P.    respectively.     For  purposes  ol  compari 
may  be  mentioned  that  the  Hokkaido  alone  uses  35,000  H.P., 
while  the  city  of  Tokio  and  suburbs  arc  served  with 
c.p.    As  a  prime  mover,   steam   power  is  almost  ex 
employed  in  China,  water  power  being  utilised   only  in   the 
Province  of  Yunnan. 

Out  of  the  87  Chiile.se  electrical  undertakings,  six  are 
Chinese  Government  enterprises,  53  are  Chinese 

private  individuals,  while  the  remaining  '2s  an-  foreign  andei 
takings.  Some  of  the  Chinese  private  businesses,  however, 
are  run  with  foreign  capital,  so  that  the  enterprises  realh 
under  Chinese  private  management  are  reduced  to  41.  Out 
ol  the  -J.s  Foreign  undertaking.-  Japanese  interests  number  10, 
seven  of  which  are  located  in  Manchuria.  The  number  of 
kilowatts  represented  by  the  Chinese  (both  Government  am! 
private),  foreign  (Japanese  excluded),  ami  Japanese  enter- 
prises are  23,000,  31,000,  and  17,000  respectively.     \s  a  rough 

estimate,  for  accurate  figures  are  difficult  to  obtain,  the 
capitalisation  of  the  industry  amounts  to  36,000,000  veil  (yen 
2-.  Old.).  Of  this,  foreign  investments  amount  to  14,000,000 
ven.  and  Japanese  investments  to  5,000.000  yen.  Electrical 
enterprise  in  China  has  not  yet  attained  such  a 
development  as  to  yield  satisfactory  returns  on  the  capital. 
only  IU  businesses  declaring  an  annual  dividend  of  5  |*>r 
cent.  There  must,  however,  be  room  for  economy  in  the 
cost  of  operation  and  maintenance,  and  with  the  general 
development  of  industrial  and  economic  resources  in  that 
country  this  branch  of  enterprise  is  bound   to  expand. 

The  entire  telegraphic  service  is  controlled  by  the  Ministrj 
,,|  Communications.  At  the  end  of  1913,  telegraph  lines  ex- 
tended over  37,403  miles,  with  51,129  miles  of  wire.  Sub- 
marine cables,  with  the  exception  of  the  Woosung-Canton 
line  opened  in  the  early  part  of  1915,  are  all  under  foreign 
control.  The  telephone  service,  inaugurated  in  1903,  consists 
of  Government  (both  central  and  provincial)  and  private 
undertakings.  The  control  of  both  telegraph  and  telephone 
systems  is  practically  in  the  hands  of  foreigners,  from  the 
circumstance  that  these  systems  weie  constructed  by  the  aid 
of   foreign   capital. 

The  electrical  apparatus  and  supplies  branch  of  the  industry 
is  almost  non-existent,  with  the  result  that  there  is  severe 
competition  in  the  Chinese  market  for  the  sale  of  apparatus 
and  supplies.  Before  the  war  Germany  occupied  the  first 
position,  the  United  Kingdom  the  second,  and  Japan  came 
third  in  the  value  of  goods  of  this  class  imported  into  China. 
Since  then  a  considerable  change  has  taken  place,  with  a 
consequent  increase  of  imports  from  Japan  and  the  United 
States.  The  following  figures  show  the  early  effect  of  the 
war  on  imports  in  this  line  from  different  countries  : — 
Imposts  or  Electrical  Apparatus,  A-c,  into  China. 
From  1913.  1914.  1915. 

Hk.  taels.-     Ilk.  taels.-     Hk.  tacls.- 
United   Kingdom        ...  596,472  735.670  403,851 

Germany  845.422  735,884  1,412 

la„an    '  392,749  688,140  849,053 

Hong-Ko.^    :::    ...     mm>     243.97.;     -i-*.** 

United   States 179,079  134,733  2A..ohl 

Belgium  70,515  70,633  8,428 

Other  countries  ...  148,873  185,181  281,683 

Total  2,407,070       2.794.417       2,085,039 

The  growth  of  electrical  industries,  no  less  than  other 
enterprises  requiring  the  introduction  of  foreign  capital,  is 
hampered  by  the  scarcity  of  funds  occasioned  by  the  war. 
On  the  return  of  peace,  however,  severe  competition  is  ex- 
pected to  ensue  in  regard  to  electrical  development  in  China. 
The  activity  of  United  States  capitalists  in  China  is  remark- 
able, ami  they  have  formed,  it  i-  said,  a  combination  for 
exploiting  the  light,  power,  ami  tramway  services  in  the  prin- 
cipal  town-. 


NEW     ELECTRICAL  DEVICES,     FITTINOS, 

AND  PLANT. 

Readers  are,  invited    to  submit  particulars    of  new  or  improved 

devices  <uul  apparatus,  which  will  be  published  if  considered  «t 

sufficient   interest. 

The  "  Klngsway  "  Miners'  Electric  Hand  Lamp. 
Tut:  GENERAL  Electric  Co.,  Ltd.,  of  London,  have  introduced 

an  electric  hand  lamp  for  use  in  mines,  which  has  been  approved 
by  the  Home  Office,  The  chief  p.ints  considered  in  developing 
this  lamp  have  been  efficiency  of  illumination  over  the  full  run  of 
!i  or  10  hours,  together  with  structlon,  durability  of 

parts,  and  freedom  from  corrosion. 

The  accumulator  is  of  the  absolutely  non-spillable  type,  and  the 
lamp  can  be  put  in  any  position  for  any  length  of  time  without 
the  least  chance  of  acid  escaping. 

The  terminals  ami  switch  arrangements  have  been  specially 
designed  to  minimise  corrosion,  particularly  during   charging,  and 

•The  average   value    of   the    llaikwan    tael    was    ;s.   Old.    m 
1913    2s    8id.  in  1914,   and  2s.  7J.1.    in    1915;   LOO    llaikwan 
111.40  Shanghai  taels.  tor  which  exchange  quotations 
are  made. 
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there  are  no  springs  of  any  kind  attached  to  the  accumulator,  the 
terminals  of  the  accumulator  being  made  of  solid  pieces  of  non- 
corrodible  material. 

The  spring-controlled  switch  contacts  are  also  of  robust  con- 
struction, consisting-  of  strong  flat  springs  with  the  upper  ends 
screwed  to  the  lampholder,  the  lower  ends  having  the  switch 
knobs  riveted  into  them.     No  celluloid  is  used  in  the  switchgear. 

The  lampholder  is  provided  with  an  adjustable  conical  reflector 
to  come  below  the  lamp,  and  another  conical  reflector  is  supported 
oil  top  of  the  lamp  bulb.  These  reflectors  are  of  polished  nickel, 
and  are  so  shaped  that  they  considerably  increase  the  illumination 
in  the  horizontal  direction. 

In  addition,  a  patented  external  reflector  can  be  fitted,  consisting 
of  a  curved  nickelled  reflector,  which,  when  not  in  use,  snaps  on  to 
the  lamp  case,  and  when  in  use  partly  surrounds  the  globe, 
concentrating  the  light  over  an  angle  of  about  90°.     The  use  of 


Fig.  1. — The  Kixgsway 
Miners'  Lamp. 


Sectioxa  r.  Elevation 
of  Lamp. 


this  external  reflector  has  also  the  advantage,  when  lamps  are  being 
carried  to  the  working  face,  of  shielding  anybody  walking  behind 
from  the  glare  of  the  lamp. 

The  leaded  steel  case  is  fitted  with  a  strong  threaded  sleeve, 
which  screws  into  the  head  of  the  lamp.  The  head  is  built  on  a 
strong  brass  casting,  and  is  provided  with  a  magnetic  lock  of 
simple  construction.  No  parts  of  this  lock  are  accessible  when  the 
head  of  the  lamp  is  screwed  on,  but  when  it  is  off,  the  removal 
of  one  screw  allows  the  bolt  and  controlling  spring  to  be  removed 
and  examined,  the  total  number  of  parts  for  the  lock  being  the 
bolt,  the  spring,  and  the  aforementioned  screw.  The  general 
arrangement  of  the  lamp  is  shown  in  tigs.  1  and  2  herewith. 

Copper-Plating  Propeller  Blades. 

Wooden  propeller  blades  for  aeroplanes.  &c,  are  now  being 
coated  with  a  thin  layer  of  copper.  This  process  of  electroplating 
copper  on  wood  (or  other  materials  if  desired)  is  by  no  means 
new,  but  has  never  before  been  used  for  the  above  purpose,  and 
the  work  is  only  in  the  experimental  stage. 

The  advantages  of  copper-plated  propellers  are  numerous. 
They  are  stronger  and  give  a  better  cutting  surface,  they  will 
not  become  ragged-edged,  they  are  protected  from  brush,  &c, 
upon  landing,  am!  they  possess  many  other  advantages  of  less 
importance. 

Excellent  results  in  copper-plating  wood  are  attained  as 
follows: — Render  the  wood  impervious  to  fluids  by  saturating  it 
in  a  solution  of  wax  or  stearine  varnish,  then  give  it  a  coat  of 
thick  linseed  oil  varnish.  Repeat  this  process  until  the  mould 
is  considered  sufficiently  impervious.  Now  coat  the  wood  with 
a  thickly  fluid  solution  of  shellac  in  alcohol  and  allow  it  to 
become  thoroughly  dry ;  then  place  it  in  a  silver  nitrate 
solution  of  four  parts  water  and  six  parts  alcohol.  Drain  off 
all  excess  nitrate  solution.  Place  the  article  for  a  few  minutes 
in  a  closed  vessel  containing  hydrogen  sulphide  fumes.  This 
coats  the  article  with  a  thin  coat  of  silver  sulphide.  Repeat 
this  process  twice. 

After  having  performed  the   above   preliminary  work,  proceed 


to  copper-plate    in  the   usual   manner.      The   following   solution 
mixed  with  water  to  make  100  quarts  gives  best  results  : — 
44  lb.   copper  sulphate. 
13*2  lb.  sulphuric  acid  at  66    Be'. 
Use   about   20  amperes  at   start,  working  gradually    up  to  about 
75  amperes  at  1  or  t'5  volts. — Scientific  American. 

The   Cambridge   Thermo-Couple   Potentiometer. 

The  accompanying  illustration,  tig. 3,  shows  the  latest  form  of  the 
thermo-couple  potentiometer  made  by  the  Cambridge  Scientific- 
Instrument  Co.,  Ltd.,  of  Cambridge,  for  the  accurate  measure- 
ment of  small  differences  of  potential  not  exceeding  90  millivolts. 
It  is  intended  specially  for  use  in  temperature  measurement  by 
means  of  thermo-electric  couples  ;  the  value  of  the  unknown 
potential  difference  is  determined  by  comparison  with  the  E.M.F. 
of  a  Weston  standard  cell,  readings  being  obtained  directly  in 
millivolts  and  fractions  of  a  millivolt.  Each  division  on  the  slide 
wire  corresponds  to  0005  millivolt  and  is  approximately  1  mm. 
long,  so  that  by  estimation  readings  can  be  obtained  to  one 
microvolt. 

An  accumulator  cell  supplies  the  current  to  the  main  circuit, 
which  includes  the  adjustable  resistances  Ri  and  R»,  two  resistance 
coils,  the  graduated  wire  s  s,  the  resistance  coils  marked  M  V  C,  and 
the  graduated  slide  wire  v  v.  The  plugs  Di  and  D2  in  this  circuit 
enable  ranges  of  0 — 30.  30 — 60.  or  60 — 90  millivolts  to  be  obtained. 

The  wire  s  s  is  graduated  so  that  the  reading  shown  at  any 
point  x  on  its  length  is  equal  to  the  potential  difference  between 
that  point  and  a  point  M  in  the  circuit,  provided  the  fall  of 
potential  in  the  main  circuit  is  exactly  1  volt  pef  100  ohms  circuit 
resistance  ;  by  moving  the  slider  N  along  the  wire  s  s  the  potential 
difference  between  M  and  N  can  be  adjusted  to  correspond  to  the 
E.M.P.'S  of  different  Weston  normal  cells.  With  the  aid  of  a 
standard  cell  the  resistance  of  the  main  potential  circuit  can  be 
varied  by  means  of  Ri  and 'Rj  until  the  fall  of  potential  in  the 
main  circuit  is  exactly  1  volt  per  100  ohms  circuit  resistance. 

The  coil  M  v  C  is  a  continuous  coil  in  29  sections,  each  of  which 
has  a  resistance  of  exactly  '1  ohm.  On  the  basis  of  1  volt  per 
100  ohms  the  fall  of  potential  in  each  section  is  thus  1  millivolt. 
Similarly,  the  resistance  of  the  slide  wire  V  V  teing  '12  ohm,  the 
fall  of  potential  along  its   length   is   12  millivolts.     Thus  in  the 


Fig.  3.     Cambridge  Thermo-Couple  Potentiometer 


portion  of  the  circuit  including  the  millivolt  coils  and  the  slide 
wire  there  is  an  available  fall  of  potential  of  30'2  millivolts. 
Therefore  the  e.m.i.  of  a  thermo-couple,  or  other  source  of  E.M.F. 
less  than  30  millivolts  in  value,  can  be  measured  in  millivolts  given 
by  the  reading  on  the  millivolt  coils  M  V  c,  and  the  fraction  of  a 
millivolt  determined  by  the  graduation  on  the  slide  wire. 

If  it  is  desired  to  measure  a  potential  difference   between   3d  and    ' 
60  or  60  and  90  millivolts,  the  plugs  Di  Do  must   be  moved  into  the 
positions  corresponding  to  this  range. 

The  double  key  K  is  designed  so  that  the  galvanometer  can  be  ' 
put  in  circuit  either  with  the  standard  cell  or  the  unknown 
potential  difference  ;  by  pressing  the  contacts  at  c  the  circuit  of 
the  cell  is  completed  through  the  galvanometer,  and  by  pressing* 
the  contacts  at  X  the  circuit  of  the  source  under  test  is  similarly 
completed.  It  is  thus  possible  when  measuring  the  unknown  P.O. 
to  test  the  accuracy  of  the  fundamental  adjustment  for  the 
standard  cell  without  disturbing  any  of  the  connections  ;  it  is  also 
possible  by  locking  the  contacts  at  •/■  to  follow  the  variation  of  a 
variable  P.D. 

Improved   Finger-Contacts   for  Electrical  Apparatus. 

The  usual  way  of  making  finger-contacts  is  to  fix  a  carl  ion 
contact  block  rigidly  in  the  free  end  of  a  spring  finger,  whose  other 
end  is  securely  held  in  a  fastener.  The  requisite  yielding 
pressure  of  the  carbon  block  on  a  co-operating  contact-piece  is 
thus  obtained  by  the  resilience  of  the  finger  carrying  the 
block.  In  practice  these  fingers  may  break,  or  else  the  block -end 
of  the  finger  may  bend  up.  causing  bad  connection,  heating,  and 
arcing.  Mr.  G.  S.  Haslam.  of  Balmoral,  Cranleigh  Drive. 
Leigh -on- Sea,  has  sent  us  particulars  of  a  contact-finger  which, 
he  claims,   is   unbreakable ;   the  carbon   block   is   carried  on  tl  e 
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free  ued  of  the  finger,  and  is  hinged  to  its  support.  The 
requisite  pressure  is  obtained  by  a  separate  steel  spring  bearing 
on  the  finger.  A  flexible  Copper  connector  bridges  the  hinge 
to  ensure  conductivity. 

These  fingers,    of  "which   one  is  illustrated    in    fig.  4.  are  easily 


Fig.  i.    -Improved  Contact  Finger. 

taken  apart  from  the  front  of  the  rheostat  and  a  new  spring 
can  be  fitted  in  a  few  moments.  They  have  been  thoroughly 
tested,  and  have  proved  very  satisfactory.  The  inventor  has 
applied  for  letters  patent. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  ivr iter's  name  and  address  in  our  possession. 


Wiring  with    Tough   Rubber  Compound    Cables. 

Your  readers,  after  perusing  the  article  contributed  by 
Mr.  W.  Ellerd-Styles.  A.M.I.E.E..  and  also  the  letter  bj 
"  Another  Member  of  the  E.A.C.,"  on  the  above  subject,  may 
now  be  interested  in  the  views  of  one  with  a  wider  per- 
spective. Any  suggestion  for  improvements  that  will  tend 
to  increase  the  business  of  the  supply  undertakings,  without 
impairing  the  efficiency  of  the  installation,  will  be  heartily 
welcomed  by  central-station  engineers  responsible  for  its 
development.  It  is  very-  generous  of  your  contributor  to  offer 
to  instruct  the  supply  authorities'  representatives,  and  no 
doubt  there  are  many  who  will  avail  themselves  of  his 
generosity — when  there  is  some  indication  that  he  can  do  so. 

In  advocating  any  system,  one  would  think  that  the  first 
essential  is  a  varied  experience  to  enable  the  advocate  to 
discriminate  -where  and  how  it  could  best  be  adopted  to  meet 
certain  conditions,  where  other  methods  have  failed.  There 
may  be  several  classes  of  work  where  it  would  be  advan- 
tageous to  use  it;  cannot  these  be.  specified?  To  suggest 
seriously  that  by  its  use  a  permanent  waterproof  system  may 
be  effected  is  trifling  with  the  intelligence  of  your  readers. 
especially  when  it  is  stated  that  this  can  be  accomplished 
by  the  insertion  of  rubber  washers  in  the  nipples  of  switches, 
tea. 

"Another  Member,  &c,"  suggests  "that  the  best  plan  is 
to  enclose  it  in  short  lengths  61  light  steel  conduit  of  ample 
size,"  and  also  that  a  junction  box  of  more  substantial  and 
better  design,  "  preferably  fireproof,"  be  provided,  for  fixing 
under  floors,  &c.  He  has  also  heard  that  "  where  exposed  to 
the  sun's  influence  ....  the  sheathing  has  been  found  to 
crack  open  in  a  very  short  time."  If  this  be  true  it  is  suffi- 
cient justification  for  the  attitude  adopted  by  "  most  of  the 
insurance  companies,"  and  more  especially  the  engineers 
responsible  to  the  supply  undertakings,  who  may  be  excused 


if  they  conclude  that   the    uggestion,  to  ufl    this  cable  for  all 
purposes,  is  a  sort  ol   '  curate's  egg      counsel,  prompted  by 

the   limitations  of   the  ostrich's  vision. 

Without  detracting  from  the  many  advantag 
for  the  uses  for  which  it    was  originally  intended,   ii 
be   accepted    as   good    practice   to  increase   the  bulk   of  the 
dielectric  to  replace  the  mechanical  protection  bo  ofti  n 
sary   throughout  the  widening  field   of  electrical   application 
The  best  preservative  for  all  cables  is  discrimination  applied 
only  by  those  who  have  acquired  it  in  the  field  "1  experienci  . 
Consumers'    Engineer. 


This  article,  in  your  issue  of  27th   ultimo,  is  verj    ii 
nig.  both  from  the  "wiring  system"  and  from  the 
point--   of   view. 

The  only  fault  we  can  find  is  the  use  of  turn  switches  on 
some  of  the  circuits.  The  superiority  of  the  tumbler  as  com 
pared  with  the  turn  method  of  actuation  is  bo  obvious  that 
it  is  needless  to  explain  it.  And  in  the  cases  under  notice 
tumbler  switches  arc  available  which  will  do  all  that  the  turn 
switches  accomplish. 

Passing    by    the    fact    that    the    American    names      "  2-point 
switch."    "  8-point  switch,"  are  more  or  less  meaningless, 
A.  P.   Lundherg  &   Sons. 

London.  N.,  May  2nJ.  1917. 


Electric  Vehicles. 

The  letter  published  last  week  from  Mr.  Rowley  would 
seem  to  indicate  that  the  electric  vehicle  is  in  an  experi- 
mental stage,  and  that  no  thought  has  been  given  to  any 
question  of  standardisation  of  its  parts. 

The  fact  that  this  is  not  so  cannot  be  too  often  stated,  even 
if  it  is  only  to  ensure  that  such  men  as  Mr.  Rowley  shall 
not  write  to  the  Press  on  matters  which  they  are  evidently 
not  familiar  with,  and  thereby  damage  the  free  development 
of  the  electric  vehicle. 

The  battery  for  use  in  electric  vehicles  has  been  standardised 
now  for  over  three  years,  both  with  regard  to  number  of 
cells  (i.e.,  charging  voltage)  and  external  dimensions.  So  far 
as  capacity  goes,  this  cannot  be  standardised,  nor  is  it  wanted, 
for  the  capacity  is  fixed  by  the  load  to  be  carried,  and  the 
class  of  work  done,  as  well  as  by  the  mileage  to  be  covered. 

The  fist  given,  in  the  publication  of  the  Electric  Vehicle 
Committee,  of  electric  charging  stations  indicates  that  at  least 
batteries  can  be  charged  at  quite  a  number  of  central  stations 
throughout  the  country,  and,  as  the  charging  plug  has  been 
standardised  for  years,  any  "  electric  "  can  get  attention  for 
the  asking  at  fixed  and  published  rates. 

Mr.  Rowley  talks  of  his  big  car,  and  a  tour  from  Avon- 
mouth  to  Newcastle;  does  he  realise  that  "  electrics  "  are  not 
made  for  touring,  and  the  conditions  which  he  specifies  ought 
not  to  occur  at  all,  but  that  he  should  either  travel  by  train. 
or,  if  he  wishes  to  see  the  country,  take  a  petrol  touring  car'' 

His  idea  of  the  "electric"  wants  bringing  up  to  date,  and 
he  could  not  do  better  than  take  a  tour  to  Birmingham. 
Bradford,  London,  or  any  other  big  town,  and  learn  what  an 
"electric"  is,  and  what  it  will  do;  he  would  probably  be 
surprised  to  find  that  hundreds  of  "electrics"  arc  in  use. 
and  that  they  can  show  operating  costs  which  give  neither 
the  horse  nor  the  petrol  truck  a  "  look-in  "  for  short  hauls 
up  to  about  100  miles  per  day:  above  this  figure,  except  under 
special  conditions,  the  petrol  van.  or  the  railway,  is  the 
better  means  of  transport. 

Semper    Ipsi   Este. 
Manchester,  May  1th,  1917. 


THE      INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Annual  Report. 
The   report  of  the  Council,    to  be  presented    at    the  annual 
general  meeting  of  the    Institution  on  Mav   17th.  is  printed  in 
the  Journal  for  April.     It  shows  that  the  membership  at  April 
1st   numbered  6,613,  a  net   reduction  of  63  on  last  year's  total; 

in  addition.  26  i  mdid: '  Associate  Membership  have  been 

approved    by    the   Council    during    the   year,    subject    to    their 

satisfying  the  examination  regulations.  Under  the  new 
Articles  of  Association    H   alien  enemies  have  been  removed 

from    the   list    ol    members.        Numerous   military    distinctions 

h,.\r  been  awarded  to  members  during  the  year,  including 
68  decorations  and  108  mentions,  and  39  members  have  lost 
their  lives  in  the  service  of  their  country. 

Tin-  following  premiums  for  papers  have  been  awarded  by 
the  I  ouncil   (value  £10  each)  :—  - 

Ayrton  Premium:  G.  V.  Twiss.  "High-tension  Overhead 
Transmission  Lines." 

Pahie  Premium:  P.  R.  McBerty,  "  Machine-switching 
Telephone  Gear." 

Paris  Premium  ;    C.   Vernier,  "  Wayleaves." 


532 


THR     ELECTRICAL    REVIEW: 


[Vol. 


May   11     1!>17. 


Extra   Premium:    P.    Gill  and  W.  W.   Cook,    "Principles 

Involved  in    Computing   the   Depreciation  of   riant.'' 

Extra  Premium:  S.  P.  Smith,  "The  Theory  of  Polyphase 
Armature  Windings." 

A  number  of  suggested  alterations  in  the  Wiring  Rules 
have  been  submitted  for  the  consideration  of  the  Committee, 
but  it  is  not  proposed  to  undertake  a  further  general  revision 
until  alter  the  war.  In  the  meantime,  a  sub-committee  has 
been  appointed  to  collect  evidence  with  regard  to  the  use  of 
lead-covered  conductors  for  house  wiring.  A  committee  was 
appointed  last  May.  under  the  chairmanship  of  Mr.  C.  H. 
Wordingham,  to  draw  up  regulations  ior  electrical  installa- 
tions on  ships  other  than  warships,  and  the  regulations  will 
be  published  in  the  course  of  a  few  months.  The  Standard 
Sp  oiri cation  for  Street  Lighting  will  also  be  published 
shortly,  as  a  majority  report  of  the  special  committee  ap- 
pointed for  this  purpose. 

The  research  on  the  heating  of  buried  cables  has  continued, 
the  expenditure  during  1916  being  £'960,  of  which  £'840  waa 
provided  by  the  Government  Department  for  Scientific  and 
Industrial  Research.  Tests  on  insulating  oils  are  also  in  pro- 
gress, the  outlay  having  been  £356,  .of  which  £250  was  pro- 
vided by  the  Research  Department.  Schemes  of  research 
have  been  prepared  in  respect  of  various  insulating  mate- 
rials, with  a  view  to  drawing  up  standard  specifications;  the 
B.E.A.M.A.  will  collaborate  in  this  research,  dealing  mainly 
with  its  industrial  aspect,  while  the  Institution  will  carry 
out  the  scientific  part  of  the  work.  The  Committee  on  Elec- 
tricity Supply  has  held  six  meetings,  and  has  kept  in  close 
touch  with  the  Joint  Committee  appointed  by  the  I.M.E.A. 
and  the  I.A.E.P.C.  The  Institution  Committee  has  arrived 
at  a  decision  with  regard  to  the  adoption  of  standard  fre- 
quencies for  certain  large  areas,  and  is  considering  the  volt- 
ages that  should  be  recommended  for  transmission  and  dis- 
tribution, and  the  question  of  obtaining  reasonable  facilities 
fur  wayleaves.-  The  Committee  has  been  awaiting  the  publi- 
cation of  the  report  of  the  Electrical  Trades  Committee  of 
the  Board  of  Trade,  with  a  view  to  working  along  the  lines 
which  the  report  is  expected  to  indicate,  but  when  the  report 
will  appear  is  uncertain,  especially  in  view  of  the  recent 
appointment  of  an  Electric  Power  Supply  Committee  by  the 
Board  of  Trade,  and  it  is  considered  likely  that  some  time 
will  elapse  before  definite  recommendations  can  be  made  by 
the  I.E.E.  Committee. 

The  number  of  members  serving,  cr  having  served,  in  the 
Forces  since  the  outbreak  of  war  is  1,671.  During  last  year 
the  President,  at  the  request  of  the  Authorities,  nominated  a 
number  of  electrical  engineers  for  commissions  as  Lieutenants, 
R.N.V.R..  for  electrical  duties  on  battleships  and  as  equip- 
ment officers  in  the  Royal  Flying  Corps.  The  classes  which 
have  been  in  progress  at  the  Northampton  Polytechnic  insti- 
tute since  June  last  year  have  been  attended  by  111  disabled 
sailors  and  soldiers,  of  whom  91  have  been  placed  in  situa- 
tions and  96  approved  for  employment.  Over  23d  applica- 
tions for  men  were  received  from  employers.  The  Commit- 
tees of  Txical  Sections  are  co-operating,  and  men  are  under 
instruction  in  Manchester,  while  progn  3S  has  been  made  at 
Birmingham,  Leeds,  and  Newcastle.  On  the  invitation  of 
the  Ministry  of  Labour,  the  Council  has  appointed  a  special 
committee  to  assist  in  carrying  out  an  investigation  with 
regard  to  openings  in  the  electrical  engineering  industry  for 
disabled  fighting  men. 

The  issue  of  a  memorandum  by  the  Reserved  Occupations 
Committee  with  regard  to  substitution  in  electrical  generat- 
ing stations  led  the  Council  to  point  out  the  risk  "to  the 
nation  that  would  lie  involved  by  failure  to  maintain  the 
supply  of  electricity  through  the  skilled  operating  staff  being 
reduced  below  a  safe  limit,  and  the  Committee  invited  the 
Council  to  organi.se  a  deputation  of  representatives  of  supply 
undertakings  to  discuss  the  position  with  it.  The  deputation, 
consisting  of  It  members,  on  March  28th  was  introduced  by 
Mr.  C.  P.  Sparks,  and  drew  attention  to  the  small  amount 
of  labour  employed  by  supply  undertakings  compared  with 
the  number  of  employes. working  in  factories  depending  upon 
electric  power  supplied  by  them,  as  well  as  the  economy  of 
fuel  effected  by  the  use  of  electric  power.  The  Chairman  of 
the  Committee  stated  that  although  some  of  the  undertakings 
might  have  done  all  that  was  possible,  the  Committee  wished 
to  bring  all  into  line,  and  requested  the  deputation  to  con- 
sider what  additional  classes  could  be.  replaced  by  women, 
to  ascertain  to  what  extent  substitution  had  been  made,  and 
to  he  prepared  to  attend  another  conference  in  three  months. 
The  accounts  show  an  excess  of  income  over  expenditure 
of  £3.777.  compared  with  £1,847  in  1915.  Mortgages,  re- 
duced by  .i'77-2.  stood  at  £32,719.  The  Life  Compositions 
Fund  stood  a<  £5,257.  The  assets  were  valued  (less  deprecia- 
tion) at  £120,799,  and  the  liabilities  at  £42,610,  leaving  a 
balance  to  the  good  of   £78,189,  an  improvement  of  i't.454. 


NEW     PATENTS     APPLIED     FOR,      1917. 

(NOT    YET    PUBLISHED). 

Compiled    expressly    for    tliis    journal    by    Messrs.    W.     P.    TnOMr-. 
s,     385,     High    Holborn,     London,     W  I 
Liverpool   and    Bradford. 

5,644.     "Lanterns    or    casings    for    incaoc  lamps."      Wardii 

Enoinbeklng   Co,    &    H.    T.    Wilkinson.     April   23rd. 

5,663.  "  Dynamo-electric  machines."  C.  L.  Brebdbs  &  H.  LlcaS.  Wiil 
23rd. 

5.693.    "  Magnetometer    [oi  1;    magnetic   li- ids."     Yalekte   •, 

Ckcz.    J.    L.     April   23rd. 

5,706.     "  Sparking    plugs."      T.     F.     I5l  kle\     &    II.    CoxoN.      April    24th. 

i,73fl         v         ss   signalling   systems."     British  Thomson-Houston  Co.  and 
General    Electric  Co.     April  24th. 
5,778.     "Heating  elements    for    elitctric    radiators,   &c."      O.   Bathke.     April 

24th. 

5,788.  "  Reflectors  for  electric  flashlamps,  hand  lanterns,  pocket  lamps. 
S.c."      W.    IX   Fox.     April  25th. 

5.801.     "  Electric    light    fittings."     15.   Thomas   &    E.    Thomas.     April  2olh. 

5.804.     "  Apparatus   for   detecting    and   magnifying    minute   electric    impulses." 

T.  Harvey.     April  25th. 

5,811.     "  Dynamos."     W.    Ki.ncsland.      April    25lh. 

5,815.  "  Switches  for  miners"  electric  lamps."  W.  H.  Davis  and  J.  Davis 
and    Son.     April  25th. 

5,625.  "  Centrirugally-actuated  short-circuiting  devices."  British  Westinc- 
house  Electric  &  Manufacturing  Co.     April  25th.    (U.S.A.,  May  3rd,   1916.; 

5,843.  "  Magneto-electric  machines."  T.  H.  Cleathero  &  F.  Spvrr.  April 
25th. 

5,973.  "  Arrangement  and  construction  of  aerial  propellers  tor  driving, 
dynamos.    &c.    on    aircraft."     A.    H.    Stark.      April  26th. 

5.698.  "  Means  for  cleaning  sparking  plugs  of  internal-combustion  engines. 
&c."     J.    H.   Andrew.      April  26th. 

5.941.     "  Electric    switches."      H.     H      BUTLER.      April    2Tth. 

5.984.  "  Electric  lamps  for  projection  apparatus."  British  Thomson- 
Houston   Co.    (General    Electric    Co.,    U.S. A. I.      April   27lh. 

5,993.  "  Electromagnetic  detecting  or  indicating  apparatus."  F.  W.  Dod». 
April  27th. 

6,019.  "  Section  insulator  for  overhead  electrical  equipment."  H.  BuKioN 
and   J.    Whelan.     April  28th. 

6.023.  "  Electrophones."  S.  M.  Hvman  &  Stolz  Electrophone  Co.  April 
28th. 

6,036.     "  Electric    multiple    switches."     E.   A.    LaidlaW.      April  28lh. 

6,046.  "  Plates,  slabs,  &c.  for  electric  insulation."  P.  J.  Ptbls  April 
28lh. 

6,050.  "  Electrical  arrangements  for  facilitating  starting  of  internal-com- 
bustion engines."     J.   W.  T.   Cadett  &   C    Percv.     April   28th. 


PUBLISHED     SPECIFICATIONS. 


1916. 


The  numbers  in  parentheses  are  those  under  which  the  specification  will 
be   printed   and    abridged,  and   all   subsequent    proceedings    will    be    taken. 

4  7Sii  Process  for  the  Electrolytic  Deposition  of  Zinc  on  Metallic 
Surfaces.     P.    Marino.     March    31st.    1916.      .105.255.1 

4. 827  ELECTROIIAGNBTBCALLY-OPBRATED  Switch.  A.  P.  Turnbull.  April  1st. 
1916.       in:,.  2.57. 1 

5,325  Semi-automatic  Telephoni  Exchange  Systems.  Western  Electric 
Co.,    '.     I>     kin    &    L.    Polinkowsky.      April    11th.    1916.     ,105^66.) 

5.875.  Intercommunication  L'e..eiiione  Systems.  J  \V.  Dungo.  April 
25th.    1916.     (105,272.) 

s,:5:14  Detonators  ok  Fuse,  for  use  "011  Grenades,  Shells,  Mines,  ot 
mi    like,     and    Explosives    generally.      F.    S.    Denison.      June   13th,    1916. 

8,453.     Glass-working    Machines.       British    Thomson-Houston    Cc 
Electric  Co..    I  .S.A.I.      June   15th.    1916.     (105,285.) 

8551  Meins  for  Securing  Globes.  Shades.  Reflectors,  and  the  like 
on  Electric  and  other  Lamps.  J.  Cook  &  J.  Cl.gg.  June  17th,  1916. 
(105,288.) 

B.736      Klectric    Switches.      T.    P.   Casotti.      June  21st,   1916.     (105.291. 

9,608.  Method  of  and  Apparatus  e->k  Evacuating  the  Bulbs  of  Electric 
Incandescent  Lamts  and  other  i,n^  Vessels.  Deutsche  Gasgluhlicht  Akt. 
Ges.    (Auerges).      September    27th.    1915.      (101,621.) 

16,144.  Construction  of  Magneto-electric  Machines.  G.  F.  Cooke.  Nov- 
ember   10th,    1916.      1105,310.) 

77.21H5.  Electric  Circuit  Interrupting  S\stems.  British  Wesiinghouse 
Electric  &  Manufacturing  Co.  (Wesiinghouse  Klectric  &  Manufacturing  Co.- 
U.S.A.).      November   30th.  1916.      (105,314.) 

18.5.53.  Electrolytic  Production  of  Ox-.,  in  lnd  Hydrogen.  »G,  I-  Jau- 
bert.      December   29th,  1915.     (102,974 


Electric  Zinc. — Mr.  Hughes,  the  Commonwealth  Prime 

Minister,  states  that  the  electrolytic  spelter  works  at  Hobart  will 
cost  £1,000,000,  Great  Britain  lending  half.  There  will  be  suffi- 
cient zinc  concentrate?  retained  in  Australia  to  keep  the  works 
employed  at  full  pressure'. —  The  Time*. 


Technical  Study. — Accoi-ding  t"  the  Birmingltam  Daily 

Pout,  an  interesting  experiment  is  being  made  by  the  Austin  Motor 
Co.  by  the  formation  of  a  technical  society  at  the  works,  having  a-: 
its  object  the  promotion  of  the  study  of  engineering  and  other 
branches  of  applied  science,  and  to  provide  a  means  for  the  inter- 
change of  ideas  and  information  between  its  members.  It  is 
proposed  to  hold  frequent  meeting's,  at  which  papers  of  special 
interest  will  be  read  and  discussed,  and  lectures  illustrated  by  the, 
works  lantern  and  kinernatograph  will  also  be  arranged  for. 

Engineering    Organisation.— A'"/"'    Tradt   .Yc/.*  says 

that  a  further  stage  in  the  formation  of  plans  fur  the  furtherance 
of  British  engineering  interests  after  the,  war  is  marked  by  the 
decision  of  the  British  Engineers'  Association  to  affiliate  to  the 
British  Empire  Producers'  Organisation,  which  has  strong  con- 
nections amongst  associated  industries  of  the  Dominions  and 
Colonies.  The  alliance  between  the  great  Oversea  producers  and 
the  British  engineering  manufacturers  is  stated  to  possess  0  1 
advanl:. 
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The  statement  which  we  publish  elsewhere  in  this 
issue,  emanating  from  Air.  W.  A.  Chamen  in  his 
official  capacity  as  Chairman  of  the  Joint  Committee 
of  the  l.M.E.A.  and  the  I.A.E.P.C.,  is  of  excep- 
tional interest  and  importance.  It  will  be  observed 
that  the  Committee  proposes  to  introduce  a  Bill  at 
the  first  opportunity,  which,  amongst,  other  provi- 
sions, is  intended  to  secure  compulsory  powers 
for  the  erection  of  overhead  or  underground 
cables  across  private  property  with  or  with- 
■  out  the  consent  of  the  owners,  subject  to 
the  issue  of  a  certificate  by  the  Board  of 
Trade  declaring  the  construction  of  such  lines  to  be 
desirable  on  the  ground  of  public  utility.  Owners 
desiring  to  oppose  the  grant  of  the  certificate  will 
be  given  one  month  in  which  to  lodge  their  objec- 
tions, after  which  the  Board  may  issue  or  withhold 
the  certificate  with  or  without  a  local  inquiry.  The 
right  of  the  owner  to  compensation,  agreed  upon  or 
determined  by  arbitration,  is  conserved,  and  the 
appointment  by  the  Board  of  Trade  of  an  arbitrator 
"  sitting  continuously  "  to  settle  such  questions' 
is  provided  for;  the  possible  establishment  by  Par- 
liament of  a  new  authority  to  take  over  from  the 
Board  the  handling  of  wayleaves  and  other  matters 
is  foreseen,  but  would  be  dealt  with  in  the  Act 
appointing  such  new  bodv. 

The  right  of  veto  at  present  possessed  by  the  local 
authority  is  also  to*  be  modified,  in  a  separate 
clause,  which  limits  the  veto  to  electric  lines  along 
or  across  a  street,  and,  further,  enables  the  Board 
of  Trade  to  override  it  if  consent  is  unreasonably 
withheld,  a  not  uncommon  occurrence. 

It  was  suggested  in  the  course  of  the  discussion 
on  Mr.  Vernier's  paper  that  a  short  Bill  should  be 
introduced  conferring  upon  electricity  supply  autho- 
rities powers  similar  to  or  identical  with  those 
secured  by  the  Post  Office  last  year;  not  only  the 
author,  but  also  other  speakers,  doubted  the  possi- 
bility of  inducing  Parliament  to  deal  with  the  matter 
effectively  during-  the  war.  However,  the  Joint 
Committee  shows  a  commendable  optimism  in 
bringing  forward  proposals  which  appear  to  cover 
the  whole  question,  and  intends,  in  the  fighting 
spirit  that  is  required  if  progress  is  to  be  made,  to 
press  on  with  them  as  quickly  as  possible.  There 
is  the  "will  to  victory"!  We  congratulate  the 
Committee  on  this  evidence  of  well-directed  energy ; 
the  draft  clauses  appear  to  cover  all  requirements, 
so  far  as  can  be  foreseen,  and  we  trust  that  success 
will  attend  the  efforts  of  the  promoters  to  place 
them  on  the  Statute  Book  as  soon  as  possible. 

Our  only  regret  is  that  Air.  Cbamen's  communica- 
tion was  not  presented  during  the  discussion  on 
Air.  C.  Vernier's  pap&r,  in  which  he  so  admirably 
set  forth  the  case  for  compulsory  wayleaves  before 
the  Institution  of  Electrical  Engineers.  The  unani- 
mous endorsement  which  was  accorded  to  his  views 
in  the  discussion  which  followed,  and  the  timely 
action-  of  the  Joint  Committee,  give  ^<>od  grounds 
for  hoping'  that  at  last  something  will  be  done  to- 
wards the  removal  of  the  chief  obstacle,  the  off- 
spring of  greed  and  ignorance,  which  has  so  long 
hindered  the  development  of  electricity  supply  in 
the  rural  districts  of  this  country.  Afany  of 
the  more  enlightened  of  our  landowners  have 
learnt      to      realise     that     their     land      is     held     in 
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trust  for  the  public  weal,  and  that  to  treat  it  as 
a  chattel  over  which  they  exercise  sovereign  rights 
is  to  betray  the  trust  reposed  in  them.  Unfortu- 
nately, however,  the  laws  by  which  we  are 
governed  were  cast  in  the  feudal  mould,  and  it  is 
still  within  the  power  of  any  selfish  landowner 
absolutely  to  forbid  the  erection  of  electric  lines 
across  his  land,  or  to  compel  the  payment  of  extor- 
tionate fees  for  the  concession,  with  the  result  that 
some  -other  member  of  the  community  must  either 
pay  more  for  a  supply  of  electrical  energy  or  go 
without,  in  either  case  suffering  material  injury  at 
the  hands  of  the  despotic  owner.  What  is  demanded 
is  not  in  any  way  oppressive  to  the  land- 
owner: it  is  only  the  right  of  access  to  other  pro- 
perty across  his  fields,  subject  to  the  payment  of  a 
fair  rate  of  compensation  for  the  privilege,  a  prin- 
ciple which  has  been  recognised  by  Parliament  in 
connection  with  some  other  public  services,  and 
which  is  implicitly  included  in  the  principle  under- 
lying many  Acts  of  Parliament,  that  all  lands  and 
goods,  and  even  the  person  of  the  citizen,  are  ulti- 
mately owned  by  and  at  the  disposal  of  the  State. 

In  the  period  of  commercial  stress  which  will  in- 
evitably follow  the  war,  our  industries  cannot  en- 
dure the  handicap  to  which  they  will  be  subjected 
if  a  cheap  supply  of  electricity  is  not  at  their  dis- 
posal ;  and  if  that  cheap  supply  is  to  be  made  avail- 
able, one  of  the  most  important  factors  in  bringing 
it  to  pass  will  be  the  coupling  up  of  neighbouring 
generating  stations,  in  order  to  economise  fuel, 
plant,  and  labour.  Further,  our  farmers*  must  be 
supplied  with  cheap  power,  which  can  only  be 
accomplished  by  carrying  the  lines  overhead  and 
across  country.  The  securing  of  facilities  to  run 
overhead  lines  wherever  they  may  be  necessary  is 
therefore  one  of  the  most  urgent  conditions  that 
must  be  fulfilled  to  assist  in  the  maintenance  of  our 
industrial  supremacy  and  the  provision  of  remunera- 
tive employment  for  our  millions  of  workpeople. 
Public  opinion  in  these  times  is  pliable,  and  can  be 
moulded  as  never  before;  our  Government  is  more 
nearly  wide  awake  than  any  of  its  predecessors 
within  the  past  half-century,  and  the  grant  to  the 
Post  Office  of  powers  similar  to  those  sought  by 
the  electricity  supply  industry  constitutes  a  useful 
precedent.  It  remains  only  for  words  to  be  fol- 
lowed, as  Mr.  Williams  put  it,  by  action.  It  is  up 
to  the  Institution  of  Electrical  Engineers,  the  In- 
corporated Municipal  Electrical  Association,  the 
Associated  Power  Companies,  and  other  bodies 
concerned,  such  as  the  British  Electrical  and  Allied 
Manufacturers'  Association,  &c,  to  came  together 
and  agree  to  bring  their  united  weight  to  bear,  in 
order  to  induce  Parliament  to  grant  the  necessary 
powers  with  the  least  possible  delay.  Already  the 
Board  of  Trade  has  taken  definite  and  positive  steps 
towards  the  development  of  cheap  electricity  sup- 
ply, and  without  doubt  this  department  could  be 
depended  upon  as  an  invaluable  ally.  We  hope  that 
the  leaders  of  the  industry  will  lose  no  time  in  devis- 
ing means  to  exert  the  utmost  possible  pressure 
upon  Parliament  to  secure  this  long-needed  reform. 


When  the  Minister  of  Munitions 
The  Complete     and    the    Director   of   National  Ser- 
Union.  vice  received  the  important  deputa- 

tion of  manufacturing  industries  in 
March  (see  Elec.  Rev.,  May  4th,  p.  486),  it  was 
stated  that  some  of  the  difficulties  of  manufacturers 
had  been  greater  than  perhaps  they  would  have 
beem  had  the  employers  been  sufficiently  organised. 
It  seemed  that  in  its  dealings  with  organised" Labour 
negotiations  had  sometimes  been  more  easily  con- 
ducted because  of  representative  Union  commit- 
tees being  able  to  advise  Government  depart- 
ments concerning  various  questions  affecting 
Labour.    The  difficulties  of  conducting  negotiations 


with    Labour   have,    however,  been  great,   and    at 
times   not    followed   by   success,   as,    unfortunately, 
we   have   had  evidence  during  the  past   fortnight. 
For  a  long  time  past  when  such  problems  have  been 
under  discussion  it  had  been  widely  recognised  that 
in    order  to    ensure   satisfactory   conduct    of   nego- 
tiations both  sides  must  be  equally  well  organised, 
but  it  has  again  been  proved  to  demonstration,  with 
the  sad  consequence  that  the   production   of  muni- 
tions has  been  interfered  with,  that  even  unions  and 
organisations    fail    us    unless   there   is    cohesion    in 
their  ranks.     Mr.  Hodge,  the  Minister  of  Labour, 
in  moving  the  second  reading  of  the  Trade   Union 
(Amalgamation)  Bill,  on  Monday  last,  expressed  the 
belief  that  if  there  had  been  such  a  measure  as  this 
on  the  Statute  Book  earlier,  a  great  deal  of  trouble 
would    have    been    saved    during    the    war.      Lord 
Henry  Bentinck,  M.P.,  deals  in  a  letter  to  the  Times 
(May  1 6th)  with  what  he  describes  as  the  causes  of 
the  present   engineering   labour  trouble.     He   con- 
siders that  it  is  born  of  two  causes  :    first,  tactless 
and  clumsy  handling  of  Labour  by  the  Government ; 
secondly,     a     deep-seated     discontent     continually 
aggravated  by  measures  of   coercion  and  by  over- 
work.      Mr.     Hodge,    showed     that     Government 
Departments    knew    how   difficult    it    was    to    deal 
with  trades  which  had  many  separate  unions  to  re- 
present their  interests.     As  matters  stood,   it  was 
almost   impossible   for   crafts  to  join   together   be- 
cause the  law  required  the  support  of  a  two-thirds 
majority  of  members  before  amalgamation  could  be 
effected.        He    instanced  a  particular    industry    in 
which   there   were   no  fewer  than  nine    unions  all 
catering   for  the  same  class   of  worker,    with   the 
result  that  nine  arbitration  cases  had  had  to  be  lis- 
tened to   where,   with   complete   organisation,    one 
would  have    sufficed,   for  the    ultimate    award  was 
practically  the  same  in  all  cases.     Delays  naturally 
followed,    and    delays    cause    friction,    and    a   little 
friction  in  a  number  of  places  may  easily  spread 
until   comparatively    small  demands    or  grievances 
may  involve  armies  of  workers.     The  Bill  was  read 
a   third   time   on  Tuesday,    Mr.    Hodge    accepting 
slight  amendments  as  to  the  strength  of  vote  and 
ballot  required  in  order  to  effect  amalgamation.     In 
the  iron  and  steel  trades,  he  mentioned,  there  was 
a  general  agreement  in  favour  of  amalgamation,  and 
the  masters  also  favoured  it.     After  the  war  there 
would  be  a  great  revival  of  those  trades,  and  any 
points  in  dispute  between  Capital  and  Labour  could 
be  more  easily   handled   if  there   were  only  a   few 
unions  instead  of  the  present  15.    It  may  be  thought 
by  some  that  strong  Labour  organisations  may  have 
great  power  for  evil,  when  they  are  quite  united  in 
spirit  and  in  demands,  but  it  is  to  obviate  some  of 
the  possibilities  of  evil  that   follow  from  their  dis- 
organised state  that  the  new  Bill  is  introduced.    We 
have  long  supported  the  view  that  our  manufactur- 
ing organisation  must  be  as  efficient  and  representa- 
tive as  we  can  make  it,  so  that  it  may  deal  authorita- 
tively with  the  changing  aspects  of  industrial  situa- 
tions, and  may  assist  the   Government  of  the  day. 
But   we    also    fully    agree    with   Mr.    Hodge   that 
when  the  great  problems  of  demobilisation  and  re- 
construction   have  to    be  dealt  with   it  will   be  un- 
doubtedly in  the  interests  of  workmen,  as  well  as 
of  employers,  that  they  should  meet  in  large  units. 
The  sentiment  of  the  manufacturer  has  undergone 
a    change    in    recent    years,    and    to-day,    speaking 
generally,  he  would  far  rather  deal  with  the  men's 
organisations      than      with     scattered      groups     of 
workers.    The  day  has  passed,  we  believe  for  ever, 
when  recognition  of  Unions  can  be  refused  without 
discussion.     The   experiences  of  the  coming  years 
will  show  how  far  the  Trade  Union  (Amalgamation) 
Bill,   which  to-day  seems   in  theory  to  be  a  most 
desirable   and  even  necessary  measure,    will  justify 
itself  by  securing  complete  unity  in  Labour's  ranks 
and   a   loyalty  to  leaders   among  the   members   of 
individual  Unions. 
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ELECTRIC     WINDING 
AT     VICTORIA     COLLIERY,     EBBW     VALE. 


Owing  to  the  very  large  area  of  the  coal  workings,  the  Ebbw 
Vale  Steel,  Iron  and  Coal  Co.,  Ltd.,  proprietors  of  this  and 
other  mines  in  Monmouthshire,  recently  decided  to  enlarge 


Three-phase-  Winder  and  Driver's  Platform".  Victoria  Colliery.  Ebbw  Vale. 


an  old  shaft  at  their  Victoria  Colliery,  taking  for  this 
purpose  the  old  "No.  5,"  and  widening  it  to  IN  ft.  diameter 
dear  and  20  ft.  towards  the  bank  opening.  An  entirely 
new  electrical  winder  and  operating  plant  was  arranged  for, 
not  only  with  a   view  to  dealing  more  efficiently  with  the 


The  wind  at  the  new  (or  enlarged)  opening  is  by  sing 
deck  c  isre.  with  two  trains  to  the  deck,  the  winder  being 
rated  to  deal  with  a  net  unbalanced  load  of  three  ton?  of 
coal,  with  an  output  of  2  to  tons  per  hour,  from  a  depth  of 
.",04  ft.  A  rope  drum  of  cylindro-oonical  type  has  been 
adopted  as  mqst  economical  in  practice,  the  diameters  being 
8  ft.  on  the  small  end  and  13  ft.  on  the  large  part. 

The  winding  motor  is  of  A.I.F.  W  esfc- 
iugliouse  ax.  type.  400  B.H.P,  continuous 
rating,    designed    for    a    maximum    full 
load  speed  of  360  R.P.M.,  and  drives  the 
drum  through  a  Citroen  speed  reduction 
gear  with  a  ratio  of  8-6  to  1.  an  oil- 
tight  gear  ease  being  fitted.     Specially 
built  for  winding  service,  the  mol 
designed  as  to  lie  capable  of  with-standing 
heavy  overload  peaks.     Here  the  electric 
winder  possesses  very  marked  advantages 
over  the  steam   winder,  for  the    latter, 
when    faced    with    serious   overloading, 
simply    would    not    start,    or,    even    if 
sufficient  boiler  pressure  were  available, 
would  lie  very  materially  reduced  in  rate 
of  acceleration.    The  motor  is  fitted  with 
two  bracket  bearings,  and,  in   addition. 
a  third  pedestal-bearing  accommodating 
the  journal  for  the  driving-pinion  shaft. 
Renewable   treads   are    fitted    to    the 
brake  paths,  while  the  drum  is  carried 
upon  a  powerful  shaft,  this,  in  accord- 
ance with  the  requirements  of  the  Mines 
Act,  being  bored  throughout   its  length. 
The  post-type  brakes  are  weight-operated 
and  regulated  by  means  of  an"*1  x  12  in.  air-brake  engine, 
fed   by  a    motor-driven    compressor.     An    auxiliary  trans- 
former is  installed,  in  order  to  supply  the  power  for  the 
compressor  and  controller-pump  motors,  also  the  emergency 
brake  solenoid.     It  should  here  be  noted  that,  in  this  case, 


Three-phase  Wisdisg  Plant,  Air  Compressors,  &c.,  Victoria  Colliery. 


valuable  Black  Vein  and  Gwarycae  seams,  but  also  on 
account  of  the  fine  source  of  power  available  at  the  com- 
pany's Victoria  Works,  with  its  near-by  power  house.  .Since 
the  completion  of  this  shaft,  with  its  substantially  designed 
45-ft.  headframe  with  15-ft.  sheaves,  the  old  "  No.  1 " 
steam-driven  shaft  equipment  has  become  a  secondary  outlet. 


the  compressor  is  started  and  stopped  automatically  by 
means  of  an  air  governor  switch,  so  that  the  receiver 
pressure  is  maintained  within  the  proper  working  limits. 
The  control  apparatus  for  the  rotor  is  of  the  Westingnouse 
liquid-resistance  type,  regulation  being  effected  by  the 
following  means  :— The  apparatus  consists  of    two  tanks. 
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mounted  one  above  the  other,  a  small  motor  circulating 
pump,  an  oil-immersed  main  reversing  switch,  also  a  main 
emergency  switch  for  use  if  required.  In  the  upper  tank 
are  three  fised  electrodes  and  a  movable  sluice  gate,  the 
electrodes  being  connected  with  the  main  rotor  slip  rings. 
The  supply  of  resistance  liquid  is  contained  within  the 
lower  tank,  in  which  are  fitted  coiled  pipes  through  which 
•cooling  water  is  circulated.  A-  small  motor-driven  pump 
near   the    tanks  lifts  the   resistance   liquid  to  the  upper 


Views  showing  general  arrangement  of  Electric  Winding  Plant, 
Victoria  Colliery. 


tank,  whence  it  returns  to  the  lower  one  over  the  sluice 
gate,  which  reaches  its  lowest  position  when  the  driver's 
operating  lever  is  at  "  off."  Movement  of  this  lever 
throws  the  main  reversing  switch  on  the  motor  circuit  in 
one  or  other  direction  (according  to  drum  rotation),  and 
'raises  the  sluice  gate.  The  latter  in  turn  causes  the  level 
of  liquid  in  the  upper  tank  to  rise,'  consequently  decreasing 
the  resistance  between  slip-rings.  The  gate  may  be  left  in 
any  position,  or  immediately  thrown  to  the  highest  point, 
this  depending  upon  manipulation  of  the  operating  lever. 
As.  however,  the  liquid  obviously  cannot  follow  the  gate- 
raising  operation  quicker  than  the  pump  can  raise  the  liquid 


to  the  higher  level,  a  certain  maximum  motor  acceleration 
(due  to  rate  of  decrease  of  rotor  circuit  resistance)  canuot 
be  exceeded,  although  lower  accelerations  may  be  obtainable. 
The  amount  of  maximum  acceleration  is  easily  adjustable 
by  means  of  a  stop- valve  in  the  pump  delivery  pipe. 

In  addition  to  the  auxiliary  action  of  the  controller 
pump,  and  as  a  further  precaution  against  possible  mis- 
handling of  the  winding  gear,  the  well-known  Westing- 
house  overspeed  device  is  fitted,  which  not  only  limits 
the  maximum  winding  speed,  but  also 
prevents  excessively  quick  accelera- 
tion. 

A  small  D.c.  generator,  driven  from 
the  motor  shaft,  maintains  a  constant 
current  through  a  tripping  relay  so 
long  as  its  voltage  rises  only  in  pro- 
portion to  the  amount  of  resistance 
switched  into  the  circuit  during  ac- 
celeration, and  also  provided  that  after 
acceleration  its  speed  does  not  exceed 
the  designed  speed.  Should  at  any 
time  the  current  limit  be  exceeded,'  the 
no-volt  coil  circuit  of  the  main  oil 
switch  is  broken,  thus  causing  the 
brakes  to  operate  and  bring  the  winder 
to  rest.  The  main  control  switch 
pillar  is  mouuted  on  the  driver's  plat- 
form, and  fitted  with  an  automatic  oil 
switch  having  overload  and  no-volt 
trips.  There  is  also  fitted  a  mechanical 
trip,  this  being  connected  by  means  of 
rods  to  the  overwind  tappets  on  the 
depth  indicator,  so  that  in  the  event  of 
an  overwind  the  plant  is  shut  down,  and 
automatic  braking  also  effected.  By 
the  foregoing,  it  will  be  seen  that 
both  control  and  safety  devices  are 
amply  provided  for.  The  current  avail- 
able is  supplied  at  2,000  to  2,200 
volts,  three-phase,  50  cycles,  and  iron- 
clad switchgear  is  fitted  throughout 
the  installation. 

This  interesting  winding  plant  was 
installed  by  the  British  Westinghouse 
Electric  and  Manufacturing  Co.,  Ltd., 
the  sub-contractors  for  the  mechanical 
parts  being  Messrs.  Douglas  &  Grant, 
Ltd.,  Kirkcaldy,  and  the  installation 
being  supervised  by  Mr.  Walter  Dixon, 
of  Glasgow,  consulting  engineer  to  the 
colliery  company.  We  also  learn  that 
arrangements  are  being  made  for  the 
installation  of  two  Sulzer-Westinghouse 
pumps,  each  capable  of  delivering 
100,000  gallons  per  hour,  which 
will  replace  the  Cornish  pumps  now 
used  for  the  three  working  levels,  the 
intention  being  to  equip  a  general 
pumping  station  which  will  deal  with 
the  whole  area  (some  1,700  acres)  of 
this  portion  of  the  Ebbw  Vale  Co.'s 
property. 

For  the  drawing  showing  the 
arrangement  of  the  winding  plant  we 
are  indebted  to  the  Iron  and  Coal 
Trades  Review,  which  journal  mentions 
that  three-phase  50-cycle  energy  is 
supplied  to  the  plant  from  the  Victoria 
Works  power  station  at  2,200  volts  by  overhead  mains,  and 
that  all  the  large  surface  motors  are  operated  at  this 
pressure,  while  underground  and  small  surface  motors  are 
supplied  with  500-volt  current  and  the  lighting  circuits 
with  110-volt  direct  current. 

The  two  main  haulages  below  ground  are  driven,  one  by 
a  150-h.p.  motor  and  the  other  by  a  compressed-air  engine, 
two  electrically-driven  Belliss  compressors  being  installed 
alongside  the  electric  winding  engine  to  give  the  necessary 
air  supply  to  the  pit.  A  new  electrically-driven  Sirocco 
ventilating  plant  capable  of  exhausting  175,000  cb.  ft. 
of  air  per  minute  is  also  a  feature  of  the  installation. 
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MAKING     DO. 


By   "P.  B.' 


There  is  so  much  that  a  poor  contractor  cannot  get 
nowadays,  in  these  hard  "times  of  war-affected  industries, 
that  he  is  often  hard  put  to  it  to  make  do  with  the 
unaccustomed  materials  upon  which  he  is  able  to  lay  his 
hand  as  substitutes.  He  is  forbidden' to  use  some  thing's, 
and  others  are  unobtainable,  or  only  obtainable  in  small 
quantities  at  exorbitant  prices  and  after  month-long  delays. 

On  the  other  hand,  his  activities  are  restricted  too,  and 
such  work  as  he  gets  is  for  munition  or  "  essential " 
factories  (which  bring  priority  certificates  in  their  train  to 
case  the  troubles  they  cannot  remove),  or  for  maintenance 
work  and  small  alterations. 

Now,  most  means  of  "making-  do"  are  atavistic — 
reversions  to  early  practices 'of  half-forgotten  electrical 
pioneering.  The  appeal  from  the  Cable  Makers'  Association 
bo  use   single  wires  in   place  of  three  and  seven-stranded 


1,  Winder  motor;  2,  Winder  drum  ;  3,  Stater  cable  ;  4,  Rotor  eable  ;  5,  Controller  cable  ;  0,  Incoming  cable  ;  7,  Trifurcating 
box ;  8,  Disconnecting  plugB  ;  9,  Neutral  point  box  ;  10,  Main  oil  switch  ;  11,  Auxiliary  switch  ;  12,  Reversing  switches ; 
13,  Three-pole  knife  switch  ;  1-1,  Two-pole  knife  switch  ;  15,  Single-pole  trip  switch  ;  16,  Air  pressure  trip  switch  ; 
17,  Solenoid  operated  switch;  18,  Ammeter;  19,  Voltmeter;  20,  Indicating  wattmeter;  21,  Integrating  watt-meter; 
22,  Power  factor  indicator;  23,  Time  switch;  24,  H.T.  bus-bars :  25,  L.T.  bus-bars  ;  26,  No-volt  coil;  27,  Overload  coil: 
2.S,  Relay;  29,  Solenoid  three-phase;  30,  Puses;  31,  Shunt  ;  32,  Shunt  transformer;  33,  Series  transformer;  34,  Current 
transformer;  35,  Isolating  plugs;  36,  Earth;  37,  Air  governor  switch;  38,  Compressed-air  pipe;  39,  Lighting  circuit; 
40,  Illuminating  lamps  ;  41,  Compressor  motor;  42,  Liquid  controller  ;  43,  Liquid  controller  pump  ;  41,  Liquid  controller 
pump  motor  ;  45,  Pump  regulating  valve  ;  46,  Cooling  coil  water  valve  ;  47,  Overspeed  generator;  4S,  Overspend  -rmratoi 
drive;  49,  Overspeed  field  reversing  switch  ;  50,  Variable  speed  switch  ;  51,  Resistances ;  52,  Depth  indicator;  ,">  t.  Depth 
indicator  drive  ;  54,  Rheostat  faceplate  ;  55,  Instrument  arm ;  56,  Limit  switch  ;  57,  Depth  indicator  pointer. 

Key  Diagram  of  Electric  Winder  Connections  (see  facing:  page). 

cable  is  a  case  in  point.  In  other  cases,  too,  he  may  find 
help  by  looking  backwards  ;  but  let  none  forget  that, 
however  necessary  such  makeshift  ways  and  means  are 
to-day,  they  are  not  the  best,  and  therefore  can  and  must 
l>e  only  temporary  expedients  for  the  period  of  the  war. 

After  using  steel  conduits  for  two  and  a  half  decades,  he 
is  told  that  steel  has  more  important  uses  than  conduit 
construction,  and  he  must  ration  his  consumption  ;  he  falls 
back  with  happy  memories  on  the  wood  casing  and  capping 
that  he  found  so  adaptable  and  infinite-testable  (in  the  dry) 
in  his  apprentice  days,  only  to  be  told  that  timber  is  scarce 
and  cargo  space  more  needed  for  other  things  :  he  must 
curb  his  appetite  for  wood.  But  if  he  cannot  enclose  he 
can  cleat  ;  if  dry  wood  helped  his  tests,  dry  air  will  help 
more.  Wires  strained  between  insulators,  cleats  or  other 
types,  are  unsightly  but  effective  ;  the  danger  of  damage  is 
all  patent  to  the  passer-by,  and  so  the  risk  is  discounted  ; 
the  work  is  cheap  and  quickly  fixed,  and  low-insulation 
wire  is  quite  good.  Many  an  early  installation  worked  for 
years,  at  high  voltage  too,  with  cotton-covered  (and  even 
bare)  wires  not  only  ideated,  but  in  some  cases  clipped 


tight  to  the  roof  purlins  and  rafters.;  and  bare  wires  in 
teak  casing  were  not  unknown.  We  are  not  likely  to  return 
In  that  stage,  but  porcelain-clcated  work  is  common  enough, 
and  if  glazed  porcelain  is  difficult  to  procure  we  can  turn 
tn  wood,  slate,  or  marble. 

For  larger  cables,  which  would  ordinarily  lie  drawn  into 
steam  or  gas  barrel,  say  from  2  in.  to  5  in.  diameter,  there 
is  cast-iron  pipe  to  fall  back  on — flanged,  spigot  and  socket, 
or  Richardson's  "  P.B.J.,"  such  as  heating  engineers  use. 
For  suspended  work  the  Hanged  type  has  undoubted  advan- 
tages, but  the  spigot  and  faucet  holds  its  own  under- 
ground, with  joints  lead-caulked  for  watertight  work,  or 
run  in  with  cement  if  the  cables  themselves  he  lead- 
covered.  8teel-tape  armouring  can  lie  avoided  in  this 
manner,  besides  the  large  sizes  of  screwed  tubing,  which 
are,  of  course,  themselves  mild  steel.  A  further  very  useful 
container  for  big  cables,  yyhen  it  is  not  necessary  tn  keep 
them  absolutely  watertight,  is  the  cast-iron  troughing  with 
removable  cast  cover,  of  which  one  sees  so  many  miles 
along  the  lines  of  London's  electrified  railways. 

The  use  of  copper 
and  brass  being  re- 
stricted by  request; 
these  will  naturally  be 
replaced  by  iron  in  the 
case  of  wood  screws. 
even  in  situations 
where  the  latter  would 
lie  objected  to  norm- 
ally, either  from  their 
discolouring  the  paint- 
work or  eventually 
rusting.  We  can  tlfink 
about  beauty  again 
later  on. 

Another  return  to 
almost  pre-historic 
methods  is  the  sub- 
stitution of  iron  for 
copper  in  lightning- 
conductor  work.  We 
are  not  so  short  of  the 
softer  metal  that  there 
is  any  move  in  the 
direction  of  pulling 
down  old-established 
conduct  irs  or  digging 
up  earth-plates  tn  melt 
for  other  purposes  : 
but  iron  strip,  iron 
collecting-points,  and 
iron  earth-plates  or 
mds    are    all    installed 

to-day  as  they  were  in 
the  time  of  Faraday. 
It   is  a  more  cumber- 
some material  to  work 
with,  stifl'er  for  equal 
size,    and   bulkier    for 
ejjual  conductivity,  but  it  will  safeguard  effectually  for  a  time, 
and  its  principal  danger  is  that  the  condition  t>[  points  and 
plates  and  joints  may  not    lie    examined   and   attended  to  in 
some  future  year  of  peace,   and   so   lightning    danger    lie 
increased  instead  of  decreased.      We  must  look  tn  the  needs 
of  the  moment,  however,  anil  if  posterity  should  neglect  tn 
guard  itself  by  due  attention  to  maintenance  details,  it  will 
lie  over  its  own  head  that  the  sword  will  hang. 

For  the  sake  of  economising  in  accessories,  it  is  now 
advisable  to  light  buildings,  as  far  as  possible,  by  a  small 
number  of  large  candle-power  lamps  in  preference  to  a 
large  number  of  smaller  lamps,  even  in  cases  where  such  a 
course  departs  from  the  best  illuminating  engineering 
standards.  By  so  doing,  economy  in  fittings,  in  lamps,  and 
iu  labour  will  l>e  effected,  and  the  last  will  be  considered 
far  from  the  least  of  the  three  items.  In  a  similar  way.  the 
grouping  of  a  number  of  lamps  on  one  switch,  where  this 
can  be  done  without  much  increasing  the  length  of  wiring, 
is  desirable  ;  should  it  lead  to  increased  current  consump- 
tion (which  it  quite  possibly  will  not,  for  most  people 
entering  a  large  room  with  several  switches  grouped  at  the 
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door  will  switch  on  the  whole  lot),  the  cost  of  this,  between 
now  and  the  declaration  of  peace,  is  not  likely  to  equal  the 
saving  on  first  cost. 

At  the  same  time  a  reduction  in  current  consumption  is 
to  be  striven  for  whilst  the  difficulties  in  obtaining  fuel  are 
so  great,  and  therefore  the  most  efficient  of  lamps  and 
apparatus  should  be  installed  when  obtainable.  Consumption 
has,  fortunately,  been  much  curtailed  in  the  lighting 
department,  owing  to  the  police  restrictions  after  the  air 
raids,  and  the  adoption  of  "  daylight  saving  "  in  the  summer 
time  ;  otherwise,  increasing  demands  for  power  purposes, 
synchronising  with  shortage  of  colliers  and  difficulties  of 
transport,  would  have  produced  an  even  more  serious 
situation.  Not  only  coal,  but  other  forms  of  fuel  also  are 
hard  to  obtain,  and  the  contractor  will  think  sorrowfully  of 
certain  country  customers  of  his  who  paid  in  good,  rich 
gold  for  sundry  small  generating  sets  driven,  on  his  recom- 
mendation, by  that  now-forbidden  luxury,  petrol.  In  the 
case  of  fuel  shortage,  however,  instead  of  looking  backward 
to  wood  in  place  of  coal,  or  water  and  wind  to  supply  a 
more  direct  energy,  we  must  look  forward  :  not  to  large 
schemes  of  tide-driven  or  sun-driven  dynamos  which  would 
take  years  to  develop  (we  have  no  years  to  spare  for  that 
now),  nor  even  to  the  utilisation  of  our  moorland  peat-beds, 
but  to  the  linking-up  of  power  stations  and  the  elimination 
of  the  inefficient  small  and  isolated  plant.  This  is  no 
"making  do  "  with  something  worse  for  the  time  ;  it  is  the 
times  making  its  do  something  better  for  the  time  to  come. 
To  return  to  smaller  things  :  some  reversion  to  the 
"  tree  '•'  system  of  wiring  seems  permissible  at  a  time  like 
this,  for  there  is  not,  the  slightest  doubt  that  it  is  very 
economical  in  the  length  of  wire  required.  In  steel-conduit 
work,  it  is,  of  course,  very  difficult  of  application  ;  but  in 
the  case  of  wood-casing  or  cleated  wiring,  many  yards  run 
of  wire  can  usually  be  saved  by  tapping  extra  lights  3n  to 
adjacent  mains  instead  of  carrying  the"leads  back  to  distant 
distribution  boards  or  looping-in  points.  By  this  means 
many  short  ends  of  wire,  otherwise  mere  scrap,  may  be 
brought  into  useful  service,  especially  for  the  small  addi- 
tions and  alterations  needed  in  ordinary  maintenance  work. 
The  shorter  pieces  may  be  useful  for  tee-iug  off  mains,  the 
larger  ones  for  splicing  into  more  useable  lengths.  If  solder 
is  scarce  for  this  work  (but  it  is  hardly 
as  bad  as  all  that),  it  will  be  necessary 
in  tall  back  mi  clamp  connections  : 
even  in  absolutely  temporary  jobs  (so 
many  temporary  Jobs  become  semi- 
1  lermanent  that  they  arc  danger-breeders ) 
the  dry  joint  is  possible.  The  lire- 
insurance  inspector,  thesupply  authority 
engineer — these  cannot  be  ignored  ;  but 
if  consulted  beforehand,  and  with  tic- 
case  placed  before  them  reasonably, 
there  will  be  but  few  who  will  not 
stretch  a  point  in  the  emergency.  But 
— no  return  to  early  methods  without 
early  safeguards  :  if  the  tree  system, 
then  the  local  fuse;  the  one  without, 
the  other  is  unthinkable. 

The  obsolescence  of  the  arc  lamp 
before  the  war  prevented  the  upset  that 
would  have  occurred  a  few  years  earlier 
owing  to  carbons  being  almost  unob- 
tainable in  the  first  few  months,  but 
this  trouble  is  now  almost  forgotten. 

Another  wirfr-Baving  device,  now  but  little  used,  is  that 
of  the  earth-return.  There  is  no  suggestion  of  a  return  to 
early  practice  in  lighting  work  here,  such  as  existed  in 
utilising  the  stem  of  an  electrolier  or  the  ironwork  of  a 
ship  in  the  primitive  ages,  but  for  bell  work  and  telephone 
work  there  are  many  places  where  its  adoption  would  lie 
economical.  if 

Simplicity  in  lamp  fittings  is  imperative  for  the  time, 
and  the  batten-holder  presents  this  feature  in  excelsis. 
Failing  that  hermaphroditic  combination  of  ceiling-rose 
and  lamphokler,  some  type  of  plain  conduit,  straight  or 
bent  on  the  job,  is  desirable  ;  and  in  this  connection  the 
need  for  a  stock  lampholder,  suitable  for  screwing  direct  on 
to  ij-iii.  conduit  without  the  use  of  a  reducing  connector,  is 
much  felt. 


There  are  many  instances  of  "making  do"  which  will 
occur  to  all — the  use  of  metal  shades  in  place  of  opal,  of 
painted  metal  in  place  of  enamelled  ones,  the  painting 
instead  of  galvanising  of  other  metal,  the  substitution  of 
women  for  men  (the  electricienne  has  arrived,  not  only  in 
the  office,  the  showroom,  and  the  battery-charging  station, 
but  in  the  realms  of  the  wireman  too).  In  some  cases  we 
are  delighted  with  the  new  order  of  things',  in  others  we 
just  make  them  do  for  the  time,  and  hope  for  the  end  of 
the  time  to  come  quickly.  This  way  or  that,  by  one  means 
or  another,  we  have  gone  on,  we  do  go  on,  and  we  have 
every  intention  of  going  on  till  we  can  pick  and  choose  pnee 
more  and  strive  in  the  old  strenuous  way  after  perfection." 


BO'NESS     ELECTRICITY     WORKS. 


The  Bo'ness  electricity  undertaking  was  started  during 
1904.  when  the  generating  plant  consisted  of  two  100-KW. 
Davey,  Paxman  engines,  coupled  to  Lancashire  Dynamo 
Co.'s  D.c.  machines.  Three  years  afterwards  it  was  found 
necessary  to  provide  additional  plant  ;  a  Davey,  Paxman- 
Lancashire  Dynamo  Co.'s  300-kw.  set  was  then  installed. 
During  subsequent  years  the  load  has  increased,  so  that  at 
the  start  of  the  war  the  station  was  often  loaded  to  the  full 
capacity  of  500  KW.  Various  temporary  measures  were 
suggested  to  deal  with  the  increasing  load,  but  eventually 
it  was  decided  to  put  in  a  high-pressure  turbine  with  an 
additional  boiler  and  a  separately  filed  superheater,  and  to 
fit  mechanical  stokers  to  the  existing  Heenan  &  Fronde 
water-tube  boilers.  "When  the  Secretary  for  Scotland  was 
asked  to  grant  the  loan,  he  decided  that  the  estimated 
expenditure  would  have  to  be  reduced  by  £3,000  until  after 
the  war,  and  it  was  decided  to  delete  the  boiler  and 
superheater,  also  the  spate  armature,  and  to  put  in  Ferguson 
superheaters  for  the  existing  boilers. 

The  new- plant,  which  consists  of  a  500-KW.  Fraser  and 
Chalmers  high-pressure  turbine,  coupled  to  a  Brush 
generator,  was  started  up  and  put  on  test  on  April  25th,  in. 


500-KW.,   D.C,    GEARED  TURBO-GENERATOS. 

the  presence  of  Mr.  .1.  M.  M.  Munro,  the  Council's  con- 
sulting engineer,  and  Mr.  F.  E.  Stanley,  the  chief  engineer 
to  the  contractors,  the  National  Electric  Construction  Co., 
who  lease  the  station  from  the  Council.  This  test  was 
satisfactory  in  every  way.  The  turbine  runs  at  4,000  h.p.m., 
and  is  guaranteed  not  to  take  more  than  1G-1  lb.  cf  steam 
per  KW.-b.oiff  at  full  load.  The  gear  reduces  this  speed 
from  4,000  to  BOO  R.P.M.,  at  which  speed  the  generator 
is  run.  The  latter  is  a  compound-wound  machine  with 
interpoles,  and  is  fitted  with  the  Brush  .  Co.'s  latest 
commutator,  which  is  designed  to  prevent  the  mica  between 
the  copper  segments  from  rising.  On  test,  the  full-load 
efficiency  of  this  machine  was  94-8  per  cent.  The  con- 
densing plant  was  supplied  by  Messrs.  Cole,  Marchent  and 
Morley,  and  consists  of  a  contra-flow  condenser,  to  which  is 
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coupled  a  Kees  Roturbo  rotary  set,  the  rotary  air  pump 
taking  its  water  from  a  connection  on  the  salt-water 
circulating  pump.  The  complete  set  is  driven  by  one 
49-H.P.  motor  at  [£,000  r.p.m.  The  superheaters  are  of 
Messrs.  Ferguson's  standard  type,  and  the  chain-grate 
stokers  were  supplied  by  Messrs.  Babcock  &  Wilcox;  A  part 
of  the  scheme  was  the  laying  of  two  "60  r,.s.  and  s.t.  cables 
to  a  distant  part  of  the  town.  The  work  was  chiefly  done 
by  women,  and,  we  believe,  was  the  first  instance  of  the 
employment  of  females  on  this  class  of  work. 

The  installation  has  been  carried  out  under  the  super- 
vision of  Mr.  H.  ('.  Babb, the  engineer  and  manager. 


IMPROVEMENTS     IN     MAGNETIC     IRON 
r  ALLOYS. 


THE     SIMPLIFICATION     OF     LINE     TESTING. 


By  GEO.  F.  TANXER.  A.M.I.E.E. 


[The  following  useful  note  appears  in  the  current  issue  of 
the  Post  Office  Engineers'  Jour  mil.  The  author  informs  us 
that  the  method  is  universally  applicable  :  it  is  independent 

of  assumed  constants  and  corrections  :  it.  is  equally  of  value 
to  the  mains  engineer  in  dealing  with  an  earth  fault  on  a 
twin  conductor,  and  D  may  lie  in  as  low  a  unit  as  yards  with 
equal  accuracy.] 

In  every  case  where  a  Yarley  loop  test  is  made,  the  ques- 
tion which  at  once  arises  to  the  orthodox  is.  "  what  is  the 
weight  per  -mile  of  the  conductor  under  test  ?  "  In  the 
generality  of  cases,  as,  for  instance,  in  testing  over  a  paper 
cable  where  the  conductors  are  of  the  same  gauge,  or  where 
it  is  possible  to  obtain  similar  conductors,  this  knowledge 
is  not  only  unnecessary,  hut  frequently  contributes  to  a  less 
accurate  result. 

There  is  no  originality  about  the  following  method,  yet, 
as  it  appears  to  be  seldom  used,  it  is  perhaps  excusable  to 
bring  it  under  notice. 

Provided  tile  conductors  comprising  the  loop  under  test 
are  of  the  same  gauge,  the  only  known  factor  required  is  the 
distance  between  the  two  testing  points. 

Assuming  the  conditions  of  the  ordinary  Wheatstone 
bridge  test  for  an  earth  fault,  then  calling  the  result  of 
the  resistance  of  loop  test,  London  to  Birmingham,  L,  and 
result  of  distance  test  /,  and 'distance  to  Birmingham  D 
miles,  the  distance  of  fault  in  miles — 

=  D  x  l\\  L  or  2  d  x  l[h. 
That  is,  the  result  of  the  first  test  divided  by  the  result  of 
the  second  test,  multiplied  by  twice  the  distance  over  which 
the  test  is  made,  gives  the  distance  of  the  fault  in  miles. 

It  will  be  seen  that  the  result  of  expressing  the  distance 
of  the  fault  as  a  fraction  of  the  loop  itself  is  to  fractionise 
all  inaccuracies  due  to  slight  variations  in  weight  per  indi- 
vidual mile.  It  is  independent  of  temperature  correction 
also.  The  method  produces  a  truer  result  than  by  slavishly 
working  out  the  problem  on  a  resistance-per-mile  basis. 

It  came  under  the  writer's  notice  that  the  weight-per- 
mile  principle  was  not  quite  good  enough,  as  manufacturers 
not  infrequently  supply  slightly  more  copper  than  the  speci- 
fication calls  for.  In  short,  without  going  into  details, 
variations  do  occur  from  various  causes  in  actual  practice. 
A  method  was.  therefore,  sought  to  combat  this  source  of 
error,  and  the  foregoing  suggested  itself.  I  may  add  that 
its  application  has  yielded  more  successful  results  in  practice 
than  tin'  older  and  more  general  method  :  it  also  has  the 
advantage  of  being  much  simpler. 


Thawing    Water    Pipes    by    Electricity. — During    the 

past  winter  a  petrol  motor  wagon  was  put  to  a  somewhat  novel  use 
at  Spokane,  U.S.A.,  by  the  Water  Department  of  that  city — that  of 
thawing-  the  public  water  mains,  which  had  become  frozen  up 
Owing  to  the  excessive  cold.  Mounted  on  the  platform  of  the 
wagon  is  a  40-H.I".  petrol  engine  coupled  up  to  a  ."tin -ampere. 
60-Volt  generator,  the  current  from  which  is  conveyed  to  the  water 
pipes  by  a  i-in.  flexible  conductor.  It  is  stated  that  the  machine 
has  given  most  satisfactory  results,  and  has  done  away  with  the 
steam  thawing  arrangement  previously  employed,  at  the  same  time 
rendering  the  water  authorities  independent  of  the  electricity 
supply  companies'  mains,  which  were  not  always  available  for 
water  pipe  thawing  purposes. 


1 1  is  not  generally  realised  how  great  is  the  (potential  saving  or 
waste  iu  annua!  expense  associated  with  the  quality  of  the  materials 
used  in  electrical  machinery,  and.  in  particular,  with  the  magnetic 
quality  of  the  iron.  Formerly  it  was  thought  that  the  magnetic 
properties  of  iron  depended  simply  on  its  degree  of  purity,  and 
Swedish  charcoal-iron  was  the  standard  of  excellence.  A  new  era 
began  with  Sir  Robert  Hadfield's  discovery  thai  a  small  proportion 
of  silicon  or  aluminium  improved  the  magnetic  properties  of  iron. 
Even  i  per  cent,  increase  in  the  efficiency  of  a  6,000-KW.  trans- 
former, due  to  reduced  iron  losses,  represents  25  kw.  increase  in 
output,  and  (with  energy  at  id.  a  unit")  an  annual  saving  of  £45fi. 
It  is  estimated  that  the  saving  due  to  improvements  in  the  magnetic 
quality  of  iron  since  18s<i  exceeds  £2.000,000  per  annum  in  the 
United  States  alone.  The  principal  stages  in  recent  progress  are 
summarised  in  Table  I,  page  .">4n. 

Until  1910,  21  years  after  Hadfield's  "key"  discovery,  the 
maximum  permeability  did  not  exceed  8,350.  Then  a  notable 
advance  was  effected  by  Terry's  experiments  with  electrolytic  iron, 
and.  yet  more  recently.  Yensen  (Illinois),  has  attained  still  more 
remarkable  results  by  thermal  treatment  in  vacuo*  So  far  as 
Yensen's  experiments  concern  electrolytic  iron,  they  have  no 
immediate  application  in  practice,  because  it  is  not  yet  feasible 
to  produce  electrolytic  iron  in  bulk.  It  appears,  however, 
that  commercial  iron,  treated  in  vacuo,  acquires  magnetic  pro- 
perties far  superior  to  any  hitherto  at  the  disposal  of  the  electrical 


-Section  of  Arsem  Furnace  for  Heating 

[BOS    IN   V. 


designer.  Directly  the  vacuum  treatment  can  be  accomplished  on 
an  industrial  scale  iron  losses  will  iV.  roughly,  divided  by  five,  and 
the  annual  saving  in  the  5,000-KW.  transformer  mentioned  above 
would  be  £4,560  per  annum.  The  significance  of  such  possibilities 
in  connection  with  the  better  utilisation  of  materials,  and  the 
cheapening  and  more  extensive  use  of  electricity  supply,  needs  no 
emphasis. 

Increased  permeability  perm  I    ;i  lighter  and  cheaper 

magnetic  circuit  for  a  given  tinx  /.<■..  for  a  given  machine  output. 
Eddy-current  losses  are  small  in  comparison  with  hysteresis  losses, 
but  it  is  worth  while  to  reduce  them  by  using  high-resistance 
material  in  thin  sheets.  The  mechanical  and  thermal  treatment  of 
iron  has  little  influence  on  its  electrical  resistance,  and  in  practice 
it  is  only  necessary  to  consider  its  chemical  composition.  Hyste- 
resis losses  diminish  with  temperature  for  constant  H.  but  in  prac- 
tice B„,„.r.  must  be  kept  as  nearly  as  possible  constant,  hence  the 
hysteresis  losses  increase  with  temperature. 

Experience  shows  that  maximum  permeability  in  iron  corres- 
ponds to  minimum  hysteresis  many  of  the  conditions 
lor  high  mechanical  strength  are  also  conditions  for  high  perme- 
ability. For  instance,  any  material  of  lower  permeability  than 
pure  iron,  and  especially  air  or  gas  inclusions,  reduces  the  per- 
meability of  the  sample,  and  also  reduces  its  mechanical  strength. 
The  crystalline  structure  is  also  a  matter  of  importance,  the  mag- 

*  Bee  Electrical  Review.  April  14th.  191H. 
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netisation  of  iron  crystals  not  being  the  same  in  all  directions. 
Large  crystals  and  low  reluctance  are  desirable. 

The  purest  iron  is  that  obtained  elect  rolytieatiy.  On  an  industrial 
scale,  iron  containing  C.  0'004  :  3.  0'006  ;  Si,  0'007  ;  and  P.  (mux 
per  (Mint,  has  been  obtained  from  a  cast  containing  C.  2'36  : 
S.  007  :  Si.  1*3]  ;  P.  107  percent.  By  using  electrolytic  iron,  the 
utilisation  of  material  in  transformers  is  increased  by  S3  to  to  per 
cent.  ;  in  A.c.  motors,  the  output  is  increased  50  per  cent,  for 
equal  size  and  temperature:  in  D.c.  motors.  16  per  cent,  reduction 
may  be  effected  in  the  weight  of  active  iron.  Yensen's  specimens 
of  electrolytic  iron,  which  were  yet  further  improved  by  treatment 
in  vacuo,  were  prepared  as  follows  : — The  electrolytic  depc  "i  was 
crushed,  chemically  purified,  dried  in  vacuo,  and  then  placed  in  a 
magnesia  crucible  in  an  Arsem  vacuum  furnace  (fig.  1).  where  the 
metal  was  melted  under  a  pressure  of  0'5  mm.  mercury.  Thus 
prepared,  the  iron  contained  no  trace  of  oxide,  and  less  than 
0'01  ]>er  cent,  of  carbon  and  of  silicon.  The  treatment  in  radio 
more  than  doubled  the  permeability  of  the  iron,  and  reduced  the 
hysteresis  losses  in  the  same  ratio. 

Curium  has  an  unfavourable  effect  on  the  magnetisation  curve 
and  on  the  hysteresis  losses  ;  it  is  very  difficult  to  eliminate  com- 
pletely, but  is  less  injurious  in  the  form  of  graphite  than  in 
combination.  Pearlite  (Fe3C)  and  cementite  (FesC)  are  magneti- 
cally inferior  to  ferrite  (pure  iron).  Boron  exerts  a  somewhat 
similar  effect   to  that  of  carbon  on  the   magnetic  and  mechanical 


properties  of  iron-cobalt  allov  and  of  pure  iron  are  compared  in 
Table  II. 

Aluminium,  being  non-magnetic,  may  only  be  used  in  small 
quantities,  not  exceeding  O'l  per  cent.  :  its  effect  is  then  useful. 

Influence  of  Chemical  Composition  on  Magnetic  Properties. — 
The  properties  of  ferro-silicon  alloys  have  been  investigated  exten- 
sively by  chemists,  metallurgists,  and  physicists  since  Sir  Robert 
Hadfield  first  discovered  the  superiority  of  some  of  these  alloys  for 
electrotechnieal  applications.  The  addition  of  silicon  reduces 
hysteresis  losses  and  increases  permeability,  the  effect  commencing 
at  about  2  per  cent,  silicon,  and  continuing  to  the  limit  at  which 
forging  becomes  impracticable  (about  7  per  cent.  Si).  The  action 
is  due  not  to  the  direct  influence  of  the  silicon  (which  reduces  the 
intensity  of  magnetisation  at  saturation),  but  to  neutralisation  of 
the  effect  of  carbon.  The  carbon  in  a  ferro-silicon  alloy,  though 
present  to  the  extent  of  S  or  4  per  cent,  or  more,  is  neither  com- 
bined nor  in  solution,  but  is  entirely  in  the  form  of  graphite, 
which  is  the  least  injurious  form,  so  far  as  concerns  magnetic 
properties, 

From  Yensen's  investigations  on  33  alloys  containing  from  0*068 
per  cent,  to  4'39  per  cent.  Si,  and  about  001  per  cent,  carbon,  with 
oxygen  as  the  only  impurity,  it  appears  that  silicon  first  reduces 
the  oxide  of  iron,  before  combining  with  the  iron.  In  this  respect 
it  differs  from  carbon  but  resembles  boron,  although  the  oxidising 
effect  of  the  latter  is  more  energetic.     On  plotting  the  magnetic 


TABLE  I.— Recent  Progress  in  Electrical  Irons. 


Coercive  force  in  gilberts 

Hysteresis  loss,  erg9  per 

Material  tested. 

Maximum 
permea- 

per cm.  for 

cb.  cm.  per  cycle  for 

Year  and  investigator. 

bility. 

rw  = 

Btiwtt  — 

Bm„x  = 

B,«i  = 

10,000  gauss. 

15,000  gauss 

10,000  gauss. 

15,000  gauss. 

1900— Hadfield 

Swedish  iron      

4,000 

0-92 

10 

2,700 

5.500 

1900— Hadfield 

2'5  per  cent.  Si  allov    ... 

5.1  no 

072 

079 

2.2i  m 

4,700 

1901— Gumlich  and  Schmidt 

Forged  iron        

8,350 

— 

06 

— 

— 

1903— Baker        

4 '9  per  cent.  Si  allov 

— 

— 

12      . 

— 

6,200 

1910— Terrv         

Elect  rolvtic  iron            

11,000 

— 

— 

— 

— 

1912 — Gumlich  and  Goerens 

4  per  cent.  Si  plate       

1 1 .600 

— 

n-54 

— 

.  — 

1912—          ., 

9,400 

— 

— 

— 

— 

1912— Paglianti 

1  '75  per  cent.  Si  alloy  ...         

— 

06 

ii  75 

1.650 

3.5110 

1913— Yensen      

Pure  iron  treated  in  vacuo 

19,000 

— 

029 

813 

1,640 

1915—      —         

Pure  iron  +  0"15  per  cent.  Si 

66.500 

009 

016 

286 

916 

1915—      —         

Pure  iron  +  34    per  cent.  Si 

63.300 

I.,,s 

01 5 

282 

1,025 

1916—      —         

Pure  iron  +  3        per  cent.  Si 

<2,( 

009 

016 

251 

926 

1916—       —          

Commercial  iron  treated  in  vacuo 

20.900 

0'30 

M-34 

865 

1,760 

TABLE  II.— Magnetic  Properties  ok  Iron-cobalt  Alloy  and  Pcre  Iron. 

A  =  Pure  iron  melted  in  vacuo* 
B  =  Fe^Co* 

C   =  Standard  transformer  steelt      \ 

D  =  4  per  cent.  Si-steelt 

E  =  Wood  charcoal  Swedish  iron*    >  Commercial  irons. 

F  =  Pure  iron  melted  in  vacuo%        \ 

G  =  Fe-20ot  ; 


A 

15 

C 

D 

E 

F 

G 

Maximum  permeability           

22.800 

13,200 

3,860 

3,400 

4,850 

24,300 

8,800 

Induction  corresponding  to  ditto  (gauss)     ... 

10,000 

y.iMin 

7. 

l.i 

6,500 

8,500 

Hysteresis    loss,  in    1.000   ergs    per  cm.    cube   per 

cycle  for  B,„„,  =  lo— 15,000  gauss            

us      17 

15  -32 

23— 30 

2-5—4-5 

07—1-7 

22— 14 

Coercive   force,  in    gilberts   per   cm.    for   Bm-ur    = 

10—15,000  gauss       

•27—33 

48— -65 

1-2— rs3 

'88 

•88— 95 

■22—  '26 

•75—10 

Remanent   magnetism,    in  1,000  gauss  for  B,u«  = 

10— 15.000  gauss       

93—14 

91—12 

7  7     99 

51 

6-9     sn 

93—13 

9-3— 123 

*  Annealed  at  900°  C.     t  Subjected  to  standard  industrial  treatment.     J  Annealed  at  1,100°  C. 


properties  of  iron.  If  a  small  percentage  of  boron  be  added  to 
iron  melted  in  vacuo,  part  of  the  boron  reduces  iron  oxide  and 
improves  the  magnetic  properties,  but  the  rest  combines  with  the 
iron  and  produces  an  opposite  effect,  The  presence  of  boron  is 
tolerable  up  to  005  per  cent.  ;  it  increases  the  electrical  resistance 
by  about  0'62  microhm-cm.  per  001  per  cent,  of  combined  boron. 
There  is  still  a  difference  of  opinion  as  to  the  exact  effect  of 
sulphur  and  phosphorus  on  magnetic  properties,  but  it  is  certain 
that  more  than  0'03  per  cent,  of  these  elements  produces  bad 
results  :  and.  in  view  of  their  detrimental  influence  on  mechanical 
properties,  it  is  desirable  to  eliminate  them  as  completely  as 
possible. 

Quite  unexpected  results  have  been  obtained  with  the  iron-cobalt 
alloy  Fe«C'o.  Its  magnetic  properties  are  distinctly  superior  to 
those  of  pure  iron,  the  gain  in  saturation  density  being  10  to  13  per 
cent.  With  fields  between  50  and  200  gilberts  per  em.  the  magne- 
tisation of  the  alloy  is  about  25  per  cent,  greater  than  that  of  iron  ; 
it  is  lower  than  that  of  iron  only  for  fields  below  7'5  gilberts 
per  cm.  The  hysteresis  losses  of  Fe.Co  are  considerably  below 
those  of  the  best  transformer  irons  for  inductions  below  10,000 
gauss,  and  nearly  equal  to  them  for  inductions  above  15,000 
gauss.  The  alloy  is  brittle,  but  has  the  same  tensile  strength  as 
pure  iron  when  both  are  annealed,  and  twice  as  great  tensile 
strength  in  other  cases  ;  in  order  that  it  may  be  used  advantageously 
in  field  cores  or  the  like,  it  is  necessary  to  cheapen  its  production. 
and   to  leduce   its    fragility   by   further  alloying.     The  magnetic 


properties  of  this  series  of  alloys  against  the  percentage  of  silicon, 
there  are  seen  to  be  two  maxima  in  the  curve  of  maximum  per- 
meability, corresponding  to  two  minima  in  the  curves  of  hysteresis 
loss  and  coercive  force.  The  first  of  these  corresponds  to  O'l 5  per 
cent.  Si,  and  the  second  to  3'5  per  cent.  Si  as  regards  maximum 
permeability,  or  to  4  per  cent.  Si  as  regards  minimum  hysteresis 
loss.  The  discrepancy  between  the  Si  contents  corresponding  to 
the  second  permeability  maximum  and  hysteresis  minimum  is  due 
to  the  hysteresis  loss  depending  much  more  on  the  coercive  force 
than  the  permeability.  The  existence  of  a  marked  permeability 
maximum  and  hysteresis  minimum  with  a  very  small  silicon 
content  is.  doubtless,  due  to  the  silicon  eliminating  the  traces  of 
iron  oxide  previously  present.  In  other  words,  the  result  is  due  to 
purifying  the  iron,  and  not  to  the  formation  of  an  alloy.  The 
quantity  of  silicon  necessary  for  this  purpose  varies  with  the 
amount  of  oxide  in  the  iron,  and  regular  variation  of  magnetic 
properties  with  percentage  of  silicon  can  only  be  expected  after  the 
iron  oxide  has  been  eliminated.  Formerly  the  good  magnetic 
qualities  of  2'5  to  4  per  cent.  Si  alloys  were  attributed  solely  to 
conversion  of  the  combined  carbon  to  graphite,  but  Yensen's  iron, 
containing  only  O'Ol  percent,  of  carbon,  could  not  require  anything 
like  3  or  4  per  cent,  of  silicon  to  neutralise  it.  hence  we  are  driven 
to  the  conclusion,  that  the  second  permeability-maximum  and 
hysteresis-minimum  mentioned  above  is  due  to  no  direct  action  of 
silicon,  but  to  its  combination  with  iron. 

The   purity  of   the  iron  used  in  preparing  a  ferro-silicon  alloy  i» 
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most    important.      For  instance,    the   permeability  of   a    3'4    per 
cent.  Si   alloy  using    electrolytic  iron   melted  in  vacuo,  is    about 

20   times    as    great  (at    6,( -7,000    Lrauss)  as   that  of    a    similar 

alloy  using  commercial  steel.  For  a  maximum  induction  of 
attss,  the  hysteresis  loss  is  eight  times  as  great  :  and  for 
15.000  gauss,  three  times  as  great  in  the  commercial  alloy  as  in  the 
pure  iron-alloy.  The  electrical  resistance  is  practically  the  same 
in  both  cases,  and  is  about  five  times  greater  than  that  of  pure  iron. 
Oi  two  pure  iron-alloys,  one  containing  0'05  per  cent,  and  the 
other  4'44  per  cent.  Si.  giving  equal  hysteresis  losses  with  a 
maximum  induction  of  10,000  gauss,  the  high-silicon  alloy  is 
characterised  by  low  remanent  magnetisation  and  maximum 
permeability  to  low  flux  densities,  whereas  the  low-silicon  alloy 
has  very  high  remanent  magnetism  and  great  permeability  at  high 
and  medium  flux  densities.  Silicon,  itself  indifferent  from  the 
magnetic  standpoint .  diminishes  permeability  in  the  first  case,  but  in 
the  second  case  it  plays  the  part  of  a  molecular  lubricant  diminishing 
the  friction  which  opposes  orientation  of  the  molecules  in  the 
magnetic  field.  The  fusion  in  vacuo  method  has  furnished  two 
alloys,  one  with  a  low-silicon  content,  hard,  ductile,  of  high 
permeability,  low  hysteresis  loss  and  low  resistance,  suitable  for 
dynamo  plates :  the  other  with  high-silicon  content,  hard, 
moderately  strong',  of  high  permeability,  low  hysteresis  loss  and 
high  resistance,  suitable  for  transformer  plates.  The  properties  of 
these  alloys  are  summarised  in  Table  III.  : — 

TABLE  III.— The  Two  Best  VACUUM-MELTED  Ferko-Si 

Silicon  content  (per  cent.)  

Tensile  yield  point  (lb.  per  sq.  in.) 
Breaking  strength  (lb.  per  sq.  in.) 
Extension  (per  cent.") 
Reduction  in  area  (per  cent.) 

Maximum  permeability...  

Induction  corresponding  thereto  (gauss) 
Hysteresis  loss  (ergs  per  cm.  cube  per  cycle) 

B„,  =  10.000  gauss 

Bm„:  =  15.000  gauss 

Resistivity  (microhms-cm.) 

Diverse  opinions  are  held  as  to  the  effect  of  Si  in  the  presence  of 
other  elements  in  iron  alloys,  probably  owing  to  the  different 
methods  employed  by  various  investigators  and  the  different 
conditions  under  which  tests  have  been  made.  Marenine  published, 
last  summer,  the  results  of  tests  made  in  the  Technological 
Institute  of  Petrograd.  from  which  it  appears  that  the  action  of 
Si  in  the  more  complex  alloys  is  analogous  to  its  effect  in  ferro- 
silicon.  According  to  this  investigator,  the  chemical  composition 
of  plates  used  for  electrotechnical  purposes  should  \k  : — C.  not 
more  than  0'08  to  O'l  per  cent.  :  Mn.  01  to  0*3  per  cent.  :  Al.  not  ■ 
over  O'l  per  cent.  :  S  and  P.  traces  ;  Xi  and  Cu.  less  than  0'05  per 
cent.  :  Co.  probably  desirable  in  large  quantities  :  Si,  0"5  t>>  0'7  per 
cent,  for  dynamos.  3'5  to  4'5  per  cent,  for  transformers. 

Mechanical  Trent  meat. —  Ingot  iron  has  normally  a  coarse 
crystalline  structure,  but.  during  subsequent  mechanical  treat- 
ment, these  crystals  are  crushed  and  intermingled.  The  longer  the 
mechanical  treatment,  and  the  lower  the  temperature  at  which  it 
is  given, the  more  profound  the  changes  in  the  crystalline  structure. 
The  iron  is  rendered  more  or  less  amorphous,  and  the  magnetic 
properties  are  affected  adversely.  Similarly,  iron  subjected  to 
repeated  blows  (even  if  only  light),  suffers  in  magnetic  quality. 

Heat  Treatment. — The  ill-effects  of  mechanical  treatment  may  lie 
corrected  by  annealing  at  about  1,000"  C.  followed  by  gradual 
cooling.  The  result  of  such  treatment  is  to  eliminate  internal 
strain  set  up  by  mechanical  treatment,  and  to  induce  the  forma- 
tion of  large  crystals.  For  best  results  the  annealing  must  be  con- 
tinued long  enough,  and  the  cooling  must  be  gradual  enough,  for 
all  the  desired  changes  in  structure  to  be  effected.  There  are 
great  possibilities  in  combined  thermal  and  magnetic  treatment. 
such,  for  instance,  as  cooling  the  annealed  iron  in  an  alternating 
field.  When  the  iron  passes  from  the  ,3  to  the  a  state,  its  particles 
are  momentarily  polarised,  and  as  much  as  50  per  cent,  in 
may  be  obtained  in  the  maximum  permeability.  This  treatment, 
however,  is  not  yet  beyond  the  laboratory  stage. 

The  well-known  ageing  of  transformer  plates,  by  which  their 
losses  are  materially  increased,  is  more  rapid  the  higher  the 
working  temperature.  The  phenomenon  is  due  to  changes  in 
crystalline  structure,  the  stability  of  which  varies  with  chemical 
composition.  The  structure  of  ferro-silicon  and  electrolytic  iron 
is  go  stable  that  deterioration  by  ageing  is  very  gradual. 

Melting  in  radio. — The  possibilities  of  this  process  are  certainly 
immense,  but  it  is  not  possible  to  foresee  their  exact  scope.  Elec- 
trolytic iron  is  not  yet  available  on  a  commercial  scale,  but.  as 
shown  by  Table  I,  commercial  iron  treated  in  vacua  has  magnetic 
properties  superior  to  those  of  electrolytic  iron,  so  that  the  more 
urgent  desideratum  is  to  develop  electric  vacuum  furnaces  on  an 
industrial  scah?. 

Yensen  finds  that  samples  of  purest  commercial  steel,  re-melted 
in  vacuo,  annealed  at  1,100°  C.  and  cooled  at  the  rate  of  30°  C.-per 
hour,  are  given  two  or  three  times  their  former  maximum  per- 
meability by  this  treatment  ;  at  the  same  time,  the  hysteresis 
losses  are  reduced.  Chemical  analysis  shows  no  change  in  the 
composition  of  the  metal,  but  micrographic examination  shows  the 
crystalline  structure  to  te  much  larger  in  the  iron  which  has  been 
treated  in  vacuo.  Also,  this  metal  is  free  from  the  tiny  cavities 
caused  by  gases  in  the  commercial  iron.  Further  investigations 
axe  needed  urgently,  since  there  are  possibilities  of  immense  annual 
saving  by  reducing  the  iron  losses  of  electrical  machinery  and 
ccaratus  of  all  kinds. 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND     PLANT. 
Readers    "re    invited   >>>   si/hunt  particular*    of   new   <>r    improved 
devices  am!  apparatus,  which  will  in-  published  if  considered  of 
sufficient  interest. 

Ironclad  Switch. 

We  have  received  from  MJE88B8.  B.  Hi  I.I.   k   Co.    LTD.,  "• 

Road,  Aston.  Birmingham,  a  sarnple-of  their  new  pattern  ironclad 
6u-ampere  double-pole  switch,  with  side  handle  and  interlocked  lid. 
to  comply  with  the  Home  Office  rules. 

The  switch,  which  we  illustrate  in  fig.  1.  is  of  substantial  design, 
with  a  separate  porcelain  interior  for  each  pole, the  terminals  l>eing 
shielded  by  porcelain  partition*.     A  special   feature  is  the  cranked 


Fig.  I.— DP.  Ibonclad  Switch  with  Side  Handle. 


spindle  of  the  lever  handle  which  is  attached  by  a  loose  coupling 
to  the  coupling  bar  of  the  switch  blades,  this  arrangement  getting 
over  the  trouble  arising  from  the  different  thicknesses  of  china 
bases  which  it  is  impossible  to  avoid  in  manufacturing,  and  which 
would  otherwise  disturb  the  alignment  of  the  lever  spindle.  The 
arrangement  is.  we  understand,  provisionally  patented.  This  type 
of  switch  is  supplied  with  either  solid  or  laminated  blades  :  the 
brass  and  copper  work  is  substantial  and  the  connecting  leads  are 
led  in  through  bushed  holes  direct  into  the  terminals  which  have 
double  screws.  Fixing  lugs  are  provided  to  the  case,  and  a  bolt 
and  wing-nut  secures  the  lid. 

Magnetic  Chuck  Switch. 

MESSB6.  Donovah  S  Co.,  ••!  17,  Cornwall  Street.  Birming- 
ham, inform  us  that  they  have  recently  introduced  a  new  type  ot 
switch  for  rapidly  and  conveniently  energising  and  de-energising 
magnetic  chucks.  The  necessity  for  such  a  switch  has  long  been 
realised  by  manufacturers  who  use  magnetic  chucks  on  their 
machines,  and  the  switch  in  question  has  been  introduced  with  a 
view  to  making  the  operation  as  simple  and  rapid  as  possible. 
When  operating  the  switch  an  arm  is  pushed  on  to  the  "on  " 
position,  which  energises  the  chuck,  and  it  remains  in  that  position 
until  it  is  desired  to  de-energise,  when  the  handle  is  pushed  in  the 
opposite  direction  to  the  reverse  position,  and  as  soon  as  it  is 
released  by  the  operator  it  automatically  returns  to  the  "off" 
position.  These  switches  have  been  throughly  tested  by  manu- 
facturers in  practical  use.  and  have  been  found  to  be  perfectly 
satisfactory,  and  a  great  improvement  upon  the  former  practice. 
The  makerswill  send  illustrations  and  a  lull  description  of  these 
switches  upon  application. 


LEGAL. 


.Mi  SITIONS  I  OOBT  0ASI  - 
AT  the  Bradford  Munitions  Tribunal  10  employe-  ,.t  a  dynamo 
manufacturing  company  were  charged  with  failing  to  work 
regularly.  Two  of  them  had  been  released  from  the  righting  Hue 
part  in  urgent  aeroplane  work,  and,  at  their  Bpecial  request. 
had  been  allowed  a  day  and-a-half  extra  holiday  at  Easter.  The 
main  reason  for  the  prosecution  was  that  similar  liberties  were 
taken  after  the  Christmas  holiday.  The  offence  of  all  the  men  was 
the  same.  The  Admiralty  were  pressing  urgently  for  completion 
of  orders,  and  this  was  impossible  if  men  absented  themselves  fo^ 
days  and  half-davs  without  very  good  reason.  This  was  the  first 
time  the  firm  had  prosecuted  for  time-breakinjr,  and  they  did  it 
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now  with  regret.  One  man's  defence  was  that  his  wife  was  ill. 
Other  men  said  that  they  had  been  away  to  Weymouth.  Mid- 
Comwall  and  Devon,  and  had  been  unable  to  get  lack  in  time. 
Two  apprentices  admitted  that  they  had  left  work  because  others 
had  done  so.  It  was  mentioned  that  the  other  apprentices  in  this 
business  had  submitted  themselves  to  the  works  tribunal  and  been 
Hued  Is.  each'.  The  Chairman  of  the  Tribunal  said  the  importance 
of  this  prosecution  was  obvious  to  anybody.  The  work  of  these 
men  was  of  the  greatest  possible  urgency  in  the  national  interest. 
He  warned  the  offenders  that  further  offences  would  be  very 
severely  dealt  with.  One  man  was  fined  tOs.,  four  were  fined  20s. 
each,  two  10s.  each,  and  the  two  apprentices  Is.  each.  One  case 
was  withdrawn. 

At  the  Nottingham  Munitions  Tribunal  Court,  an  emergency  driver 
in  the  service  of  the  Nottingham  Corporation  Tramways,  applied 
for  a  leaving  certificate,  on  the  ground  that  he  was  dissatisfied  with 
his  wages  and  could  obtain  work  of  a  character  more  useful  to  the 
country.  He  already  had  a  situation  offered  him.  Mr.  J.  Aid  wort  h , 
the  manager  of  the  tramway  undertaking,  explained  that  it  was 
certified  as  being  necessary  for  munition  workers.  Applicant 
entered  the  service  last  year,  and  was  trained  to  drive.  The  man's 
earnings,  with  the  bonus,  during  the  past  13  weeks,  had  averaged 
£2  Bs.  9d.,  including  one  week  of  four  days.  He  drove  one  of  the 
ears  for  munition  workers,  and  it  was  impossible  to  replace  him. 
The  Tribunal  granted  the  certificate,  believing  that  the  work  he 
proposed  to  undertake  was  of  greater  national  value  than  that  in 
which  he  was  engaged  at  present. 


British  Thomson-Houston  Co.,  Ltd..  r.  Corona  Lamp 

Works,  Ltd. 

Mh.  WALTER,  K.C,  on  May  10th.  laid  before  Mr.  Justice  Younger 

in  the  Chancery  Division  a  motion  for  an  injunction  in  this  patent 

action. 

He  stated,  however,  that  the  matter  was  not  one  that  could  be 
satisfactorily  dealt  with  on  motion,  and.  following  a  precedent  of  a 
case  before  the  Court  of  Appeal,  he  had  arranged  with  Mr.  Kerley, 
K.< !.,  who  appeared  on  the  other  side,  that  there  should  be  no  order 
upon  the  motion,  except  that  the  costs  should  be  costs  in  the  cause, 
the  defendants  undertaking  until  the  trial  to  keep  an  account. 

Mk.  Kerry  stated  that  this  was  the  great  Half-watt  lamp  case. 
and  that  there  would  be  a  full-dress  debate  later. 
His  Lordship  assented  to  that  course  being  adopted. 


Gruban  v.  Booth. 


(in  .Monday  last  the  hearing  of  this  case,  which  had  occupied  the 
attention  of  Mr.  Justice  Coleridge  and  a  special  jury  in  the  King's 
Bench  Division  for  some  days,  was  concluded,  the  jury  awarding 
plaintiff  64,750  damages.  The  plaintiff  was  Mr.  J.  G.  W.  Gruban, 
of  East  Molesey,  who  came  to  this  country  in  1893  from  Saxony, 
and  was  naturalised  after  the  outbreak  of  war.  lie  was  managin" 
director  of  Messrs.  Haigh.  Gruban  &  Co..  Ltd.,  tool  makers,  of 
Oldham,  into  which  business  fie  put  £10,000.  The  defendant  was 
Mr.  F.  Handel  Booth,  M.P..  whom  Mr.  Gruban  introduced  to  the 
business  as  a  co-director  in  1915.  Plaintiff  claimed  damages  for 
alleged  fraud,  stating  that  defendant  represented  that  he  held  the 
authority  of  the  Ministry  of  Munitions  and  other  officials  for 
stating  that  the  plaintiff  would  be  interned  unless  he  handed  over 
his  position  and  property  to  defendant,  who  agreed  to  be  trustee  for 
the  plaintiff.  Though  plaintiff  agreed  to  defendant's  proposal,  he 
was  interned  a  week  iater.  Subsequently  the  Advisory  Com- 
mittee inquired  into  the  matter,  and  plaintiff  was  liberated. 
Mr.  Booth  denied  that  auy  such  agreement  as  referred  to.  was 
made,  and  repudiated  liability. 

The  questions  put  to  the  jury  after  Mr.  Justice  Coleridge  had 
summed  up.  and  their  replies  to  same,  were  as  follows  :  — 

1.  Did  the  defendant  falsely  and  fraudulently  represent  to 
plaintiff  that  he  (the  defendant)  was  in  a  position  to  protect 
plaintiff  from  attacks  if  plaintiff  obtained  for  him  the  appointment 
of  chairman  of  the  company .' — Yes. 

2.  Did  the  defendant  falsely  and  fraudulently  represent  that  he 
had  been  informed  by  the  Minister  of  Munitions  (Dr.  Addison) 
t  hat  plaintiff  would  be  interned  unless  he  resigned  .' — Yes. 

3.  Did  defendant  maliciously,  and  without  reasonable  and 
probable  cause,  cause  the  plaintiff  to  be  interned  1 — No. 

The  damages  awarded  on  question  1  were  £2,250,  and  on 
question  2.  £2,500— total,  £4,750. 


WAR     ITEMS. 


Trading  with  the  Enemy. — The  "  London  Gazette  "  for 
May  11th  contains  further  lists  of  persons  and  bodies  in  the 
following  countries  with  whom  trading  is  prohibited :  — 
Argentina,  Paraguay  and  Uruguay.  Bolivia,  Brazil,  Chile, 
Columbia.  Netherlands.  Netherland  East  Indies,  Norway," 
Spain,  Sweden,  ic. 

For  Our  Blinded  Heroes. — We  have  received  a  copy  of 
the  report  of  St.  Dunstan's  Hostel  for  Blinded  Soldiers  and 
Sailors  for  the  past  year.  Few  of  the  beneficent  efforts  fol- 
lowing upon  the  horrors  of  war  make  so  pathetic  an  appeal 
as  does  that  on  behalf  of  the  man  for  whom  everything 
is  so  greatly  changed  because  he  had  laid  upon  the  altar 
of  the  Allied  cause  that  priceless  treasure,  the  sight  of  his 
eves  At  St  Dunstan's.  Regent's  Part,  there  are  354  blind 
inmates,  and  accommodation  is  now  extended  so  as  to  double 


that  number.  The.  men  learn  to  live,  new  lives,  are  taught 
new  ways  of  doing  old  things,  learn  useful  occupations,  and 
"  on,  amid  burruiindings  which  arc  designed  to  make,  life 
a  nappy  and  bright  as  possible.  The,  familiar  fate  of  blind 
lenders  of  the  blind  does  not  find  fulfilment  here,  for  in  the 
workshops  the  instruction  is  mainly  given  by  men  who  are 
themselves  blind.    The  whole  story  is  a  very" fascinating  and 

vrl'.\  touching  i and  we  are  sure  that  the  generous-hearted 

who  have  it  iir  their  power  to  support  so  splendid  an  object 
will  not  turn  a  deaf  ear  to  the  appeal  for  subscriptions  and 
donations.  These  may  be  sent  addressed  to  the  Secretary  at 
the  Hostel,  as  above. 

Female  Labour  at  Bristol.— The  military  necessities  have 
made  big  demands  on  the  staff  of  the  electricity  undertaking 
at  Bristol,  so  that,  as  in  the  case  of  similar  undertakings, 
the  substitution  of  female  labour  for  those  members  of  the 
staff  and  employes  who  could  be  released  for  military  service 
has  been  resorted  to.  The  training  of  women  for  rotary  sub- 
station -work  has  been  looked  upon  with  some  trepidation 
owing  to  Bristol's  multiplicity  of  systems,  but  it  is  hoped  that 
they  may  be  found  suitable  for  this  work  also.  Female  labour 
has  been  introduced  into  the  laboratory,  generating  station, 
meter  department,  and  sales  department.  In  addition,  the 
depletion  of  the  general  office  staff  has  been  filled  by  mem- 
bers of  the  female  sex.  The  following  tabulation  shows 
Bristol's  record  in  this  direction  prior  to  and  since  the  war  :  — 

At  present.    Prior  to  war. 

Switchboa  nl  operators  in  training...  8  — 

Cleaners   at   generating  station     ...  9  — 

Meter  readers    7  — 

Sales   department    (showrooms)     ...  2  — 

Clerks  and  stenographers     26  1 

Laboratory   assistant 1  — 

Exemption  Applications. — Before  the  Somerset  Appeal 
Court,  exemption  was  claimed  bv  the  Taunton  Electric  Trac- 
tion, Co.,  Ltd.,  for  Mr.  V.  L.  Marshall  (33,  in  Class  A),  acting 
tramway  manager  and  traffic  inspector,  taking  the  place  of 
the  regular  manager  whilst  in  the  Army.  Mr.  Marshall  was 
appointed  because  he  was  medically  rejected,  and  on  April 
20th  his  conditional  exemption  was  cancelled  by  the  Taunton 
Tribunal.  It  was  claimed  that  he  was  not  fit  for  general 
service,  and  that  he  was  doing  practically  three  men's  work, 
and  had  liberated  five  men  for  service.  The  Court  dismissed 
the  appeal,  but  allowed  an  appeal  to  the  Central  Tribunal. 

At  Colchester,  the  borough  electrical  engineer  appealed  for 
the  retention  of  F.  E.  Rodwell  (32),  stoker  at  the  electricity 
works,  and  stated  that  the  demand  for  power  was  now  greater 
than  ever,  and  that  it  had  been  fotiBd  impossible  to  secure  a 
substitute.  The  Tribunal  decided  that  the  time  had  arrived 
when  a  substitute  should  be,  found,  and  they  respited  the 
appeal  for  a  month  with  this  in  view. 

Barnstaple  Tribunal,  on  May  9th.  considered  a.  Military 
appeal  against  exemption  held  by  M.  Y.  Andrew  (18,  in  Class 
B 1),  premium  pupil  at  the  Corporation  electricity  works. 
The.  manager  said  that  the  conditions  imposed  when  exemp- 
tion was  granted  were  being  observed.  The  Military  Repre- 
sentative (Mr.  H.  P.  Woodcock)  said  that  he  believed  that 
some  instructions  had  been  issued  to  electric  light  stations 
that  women  could  be  employed  on  the  switchboards,  and 
asked  if  any  attempt  had  been  made  to  train  anyone  else 
so  that  Andrew  could  be  released.  Mr.  Hadfield  (the  mana- 
ger) replied  that  he  had  been  training  this  man  for  18 
months,  and  the  Chairman  of  the  Electric  Light  Committee 
(Aid.  H.  Barrett)  said  that  if  the  Military  could  supply  them 
with  a  competent  substitute  the  man  could  go,  but  Mr.  Had- 
field could  not  devote  the  necessary  time  to  training  anyone 
else.  Mr.  Woodcock  said  it  was  not  for  the  Military  to  supply  a 
substitute,  and  added  that  he  knew  of  one  switchboard  atten- 
dant who  had  applied  to  the  Labour  Exchange  for  a  post, 
and  they  had  none  for  him.  Mr.  Hadfield  observed  that  he 
believed  the  man  referred  to  picked  up  his  knowledge  of  elec- 
tricity, and  he  would  require  capable  supervision,  which  he 
had  not  the  time  to  devote.  The  application  was  refused, 
and  the  exemption  confirmed,  and  the  Military  gave  notice 
of  appeal.  ' 

At  Worcester,  Messrs.  J.  Ward,  Ltd.,  appealed  for  the 
retention  of  A.  E.  Shrimpton  (39),  electrical  engineer,  who 
has  the  oversight  of  work  at  a.  number  of  controlled  and 
munition  factories.  The  Tribunal  conceded  conditional  ex- 
emption. . 

At  Carlisle,  on  Mav  9th,  the  city  electrical  engineer  (Mr. 
Purse)  appealed  for  R.  Boyle,  a  handyman  at  the  works, 
discharged  as  medically  unfit  from  the  R.F.A.  in  1914.  Condi- 
tional exemption  was  conceded. 

Twenty  employes  were  appealed  for  at  Houchton-le-Spnng 
by  the  Sunderland  District  Tramway  Co.  Mr.  G.  Stratton 
.fated  that  several  of  the  men  were  on  the  repair  staff,  and 
they  found  it  very  difficult  to  keep  a  sufficiency  of  cars  run- 
ning owing  to  the  lack  of  qualified  men:  129  employes  had 
joined  the  Forces.  The  Tribunal  granted  six  months'  exemp- 
tion, on  the  understanding  that  if  opportunity  offered  substi- 
tutes would  he  engaged. 

Sheffield  Tribunal  has  granted  exemption  until  the  end  of 
.Tulv  to  S.  Crav,  electrical  engineer,  appealed  for  by  Messrs. 
J    Booth  it  Co..  who  is  in  Class  C3.    - 

Before  the  Surrey  Appeal  Court,  the  Mihtarv  Representa- 
tive appealed   against  conditional  exemption  held  by   Mr.    I 
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Hill  (37,  in  Class  Bl),  electrical  engineer,  of  Farnham.  The 
appeal  was  upheld,  and  three  months'  exemption  substituted. 
The  Surrey  Appeal  Court  has  granted  three  months'  ex- 
emption to  Mr.  W.  E.  Baker  (34,  in  Class  CI),  electrical 
engineer,  of  Ashtead. 

An  appeal  was  made  to  the  Sussex  Tribunal  l>y  an  electrical 
engineer  at  Burgess  Hill  for  himself  and  a  motor  attendant. 
He  stated  that  he  contracted  for  the  supply  of  electricitj 
for  lighting  at  Burgess  Hill,  and  ran  the  plant  at  Be' 
munition  factories.  He  had  lost  35  men,  and  his  present  stall' 
consisted  of  19  women,  men,  and  lads.  The  employer  was 
giyen  three  months'  conditional  exemption,  and  the  other 
appeal    was  rejected. 

\t  Bexhill-on-Sea,  Mr.  R.  W.  Waine  appealed  for  J.  Bloor 
(36,  in  Claps  B]),  electrician,  the  only  man  left  in  two 
shops.  Three  months  were  given  on  the  man  joining  Sec 
turn  B  of  the  Volunteers. 

Before  the  Hants  Appeal  Court.  Mr.  F.  Bruce  Holt  (32, 
passed  for  general  service),  electrician,  Ryde,  appealed  as 
owner  of  a  one-man  business.  He  stated  that  he  had  light- 
ing installations  to  complete.  His  last  man  had  been  taken, 
and  he  now  had  only  the  assistance  of  a  boy  and  girl.  His 
business,  the  only  one.  of  its  kind  in  the  town,  would  have 
to  close  if  he  went.     The  appeal  was  disallowed. 

U  Woodbridge  (Suffolk),  further  exemption  for  their  elec- 
trical engineer  was  applied  for  by  the  Electric  Light  Co., 
who  stated  that  the  engineer  had  charge  of  the  works  at 
Woodbridge  and  Orford.  Three  months,  with  leave  to  appeal 
again,  were  granted,'  and  an  appeal  was  threatened  by  the 
Military  Representative. 

Bath  Tribunal  has,  on  the  appeal  of  the  Military,  with- 
drawn conditional  exemption  held  by  G.  N.  Shipp  (2'2,  in 
Class  Bl),  stoker  at  the  works  of  the  Bath  Electric  Train- 
ways,    Ltd. 

At  Oxford,  the  Military  appealed  against  conditional  ex- 
emption granted  on  September  14th  last  to  A.  Greenaway 
(33,  passed  for  general  service),  electrical  litter  to  M 
Barlow  &  Alden.  Exemption  cancelled,  with  a  month's  grace. 
Salisbury  Tribunal  has  given  exemption  until  September 
1st  to  an  engine  driver  and  electrician,  in  Class  Bl,  applied 
for  by  the  Electric  Light  Co.,  whose  manager  stated  that  it 
was  impossible  to  obtain   another  man. 

Hitchin  Rural  Tribunal  has  granted  three  months'  exemp- 
tion to  A.  Edwards  (30.  in  Class  C3),  electrician  at  Lilley 
Manor,  applied  for  by  Mrs.  Sowerby. 

At  the  Shoreditch  Tribunal,  Mr.  James  Hind,  of  6,  Eldon 
Street,  E.G.,  electrical  and  general  merchant,  made  a  second 
application  on  business  grounds.  He  said  he  had  a  turnover 
of  about  £45.000  a  year,  and  dealt  chiefly  in  small  electrical 
articles,  such  as  torches,  &c,  which  he  got  from  Switzerland. 
His  trade  had  been  proved  to  be  satisfactory  to  the  Govern- 
ment, as  they  had  granted  him  permission  to  import  a  number 
of  prohibited  articles.  His  profit  was  a  little  over  £1,000  a 
year,  but  he  explained  that  mostly  he  sent  the  orders  abroad, 
and  they  sent  direct  to  the  customer.  Despite  this,  however. 
In  carried  stock  worth  £4,000.  A  member  said  it  was  clearly 
a  factoring  business.  Applicant  was  granted  lour  months, 
V  T.C. 


CORRESPONDENCE. 


Letter)  received  by  us  after  ">  p.m.  on  Tuesday  cannot  n/ijjeur  until 
t/ie  following  week.     (  brrespimdents  should  forward  their  communi- 

U  cations  at  the  earliest  possible  moment.  Kb  letter  run  be  published 
unless  we  /tare  the  writer's  name  and  address  in  our  possession. 

Wiring  with  Tough  Rubber  Compound  Cables. 
g   that  several   letters  have  appeared   in 
pondenoe"  columns  since  the  publication  of  the  article    "Wiring 
with   Tough  Rubber  Compound   Cables,"  1  venture   to   seek 
pace  m  which  to  briefly  reply  to  the  points  raised. 
The  letter  in  your  issue  of  Ma\    1th,  page  493,    agned   bj 
"Another  Member  of  the  E.C.A.,"  is  much  appreciated.     In 
the.  first  paragraph  he  deals  with  the  attitude  ol 
ance  companies"  in  respect  of  the  adoption  of  C.T.S.  cables. 
1  attribute  this  to  the^r  usual  sluggishness.    They  are  always 
slow  in  recognising  new  methods. 

The  suggestion   to  use  light   conduit  in  plaster   for  rims  to 
switches  is,  no  doubt,  a  good  one  where  alterations  are  likely 
to  be  required,  but   for  many  situations  it   i^  quite   unnecea 
sary. 
There  is  certainly  room   for  a   good   type  of  joinl 

youi    i espondenl   auggest       although    I    ha*e   not    bad   anj 

trouble  with  the  existing  designs.     With  a   little  scheming  it 
is  possible  to  dispense  with  joint  boxes  by  employing  multi- 
plate  ceiling  roses,  which   fulfil   the   requirements  stipulated, 
being  fireproof,  and  having  ample  terminal  accommodate 
As  regards  the  sun's  influence,  there  is  no  doubt  that  the 
"     surface  of  any  kind  of  rubber  is  affected  to  a  certain  extent, 
but  so  long  as  the  makers  know  that  a  C.T.S.  cable  is  to  be 
I  in  strong  sunlight,   they  can  always   treat   it  in   such  a 
.  .    as  to   prevent  even   the  super*  '    mentioned 

in  the  letter  under  consideration. 

I  should  be  pleased  to  give  information  of  the  nature  sug- 
gested, but  could  not  do  so  in  the  space  at  my  disposal,  as 


the  uses  of  C.T.S.  in  various  situations  would  require  to  be 
dealt  with  at  length. 

Certainly  the  methods  of  switching  and  details  of  circuits 
could  be  applied  to  other  "wiring  systems."  The  object  of 
including    them  was    to  conform    with   the  'any 

contractors,  and  also  to  demonstrate  how  the  twin  cable  and 
triple  cable  simplified  the  wiring. 

With   regard    to  the   letter  written    from   the   "  Consumers 
Engineer's"    dugout,    I  am  sure   that   "Another  Member  of 
the  E.C.A.,"   in  addition   to  myself,   will  not  object  to  your 
Indent's  claim  to  possess  a  wider  perspective  than  our 
irticnlarly  when  it  b»  urred  as  to 

miss  the  vital  points.  I  also  admit  that  if  all  supply  authori- 
ties' representatives  were  liki  I  ll 
would  be  a  hopeless  task  to  attempt  to  instruct  them  on  new 
methods.  As  a  matter  of  fact,  although  I  quoted  only  three 
instances  to  demonstrate  the  little  knowledge  possessed  by 
somfi  supply  representatives  of  C.T.S.  cables,  if  space  per- 
mitted I  could  instance  a  score  more. 

Continuing,  he  states  that  in  advocating  any  system,  the 
first  essential  is  varied  experience;  just  so,  hence  the  article. 
With  regaad  to  trifling  with  the  intelligence  of  your 
readers  re  the  watertight  system  (I  always  avoid  the  use 
of  the  term  "  permanent  "),  I  have  sufficient  confidence  in 
their  experience  and  memory  to  venture  to  quote  the  well- 
known  Mr.  D.  S.  Munro,  M.I.E.E.,  who  recommended  the 
use  of  C.T.S.  cables  with  conduit  boxes  as  far  back  as  1913. 

I  will  pass  over  the  misread  suggestions  of  "Another  Mem- 
ber etc  "  and  the  allusion  to  "  poultry  "  in  order  to  reach 
the'  concluding  paragraph.  My  18  years'  experience  in  the 
electrical  contracting  industry  brmgs  me  to  heartily  endorse 
the  two  concluding  lines. 

In  conclusion,  I  venture  to  allude  to  the  letter  from  Messrs 
\  P  Lundberg  &  Sons.  Seeing  that  they  are  specialists  I 
■  into  their  interest.  I  do  not  agree  that  the  tumbler 
switch  has  a  marked  superiority  over  the  turn  pattern  for 
several  reasons.  In  the  "  Diamond  H  switch  we  have  a 
very  rapid  and  long  break.  It  has  "  four  positions,  wh< 
T  do  not  know  of  a  tumbler  switch  that  has  more  than 
"  three  "  and  for  this  reason  there  is  one  control,  that  ot  the 
"billiard  room,"  which  could  not  be  controlled  by  one 
tumbler  switch.  The  turn  pattern  can  be  used  on  WW 
volts  "  and  is  used  on  many  railway  systems,  especially  where 
shops  are  supplied  with  current  from  the  system  at  600  volts. 
I  be  turn  pattern  can  be  obtained  up  to  40  amperes  capacity. 
\s  to  the  American  names  being  more  or  less  meaningless. 
if  we  consider  the  definition  of  the  term  "  point  in  the 
T  EE  Rules  and  then  deal  with  the  two-point  switch,  the 
title  seems  appropriate.  One  turn  of  the  switch  closes  the 
circuit  to  one  pair  of  terminals  (or  point),  a  second  turn 
closes  the  circuit,  at  another  pair  of  terminals  or  point  in 
addition,  a.  third  turn  disconnects  at  the  first  point,  leaving 
the  second  point  still  on,  a  fourth  turn  switches  all  off. 
,„   the  length  of  this  reply,  and  thank- 

for  your  assistance,  OJ 

W.   mierd  Styles. 

London,  E.C.,  May  Uth,  1917. 

Both  Mr.  Ellerd-Styles  and  "  Another  Member  of  the 
E  <J  \  "  appear  to  have  emphasised  the  critical  pom*  regard; 
me  C  T  S.  cables,  viz.,  the  price.  It  is  difficult  to  believe  that 
the  difference  between  the  cost  of  the  sheathing  and  th 
of  taping  and  braiding  is  so  great  as  to  make  the  finished 
"cab  tire  "  cable  roughly  twice  as  dear  as  CM  A.  taped  and 

b1rom  ^'contractor's  point  of  view   I    I  -         m  mteresting 
proposition,   but  it  is  hard    to  convince  a  customer  that  he 
.id  pay  as  much  or  more  for  a  I 
one.    It  does  not  look  reasonable     01  course,  1  refer  to 
•„,  ordinarj  installation  ubl«'8 

have  to  be  guarded  against,  for  in  the  latter  case  the  advan- 
tages of  C.T.S.  are  obvious. 

If    however,  the  makers  insist    that  the  price  is  justified,  1 
would  say  why  only  make  the  cable  Why 

not  m   N.A.?     How   many  instaUato  '  Tied   out   in 

0M.A   compared  with  N.A.?     An  extremely  small  ^rentage. 

[n  any  case,  it  seems  to  me  that  the  makers  are  Ukely  to 
miss  then  opportunity  if  they  maintain  their  present  pohcy. 

|,   „   a   ease  of  ki Hi..,'    the    . 

Practical. 

miration 

publish,.:  '••  no  doubt 

-the  views  of  one  with  a  wider  perspective     ;  in.  fact 
waiter   ol    the   lette,    which  > oil  kindly    inserted  in >  your  pre- 
,ed      Another  Member  of  the  E.O./L"  I  may 
,.IV  „,,,  fa   this   very  object  that  I  ventured  com- 

ment upon  Mr.  W.  Ellerd-Styles's  article.  , 

With...  tor    one    moment       Consumers     Engi- 

neer's" "wider  perspective,"  I  cannot  help  wondering  on 
what  grounds  he  bases  his  comparison.  I  certainly  have  only 
1>een  £„  |  r  for  about  20  years,  but  I  under- 

,t    Mr     W.    BUerd-Styles  wrote    with   au  autbonty 
cperience.  ,,,■,,,  t  „  ... 

I  ,1 t  Bee  that  it  is  "  trifling  with  the  intelligence  of  your 

leadets  '  for  Mr.  Ellerd-Styles  to  have  seriously  suggested 
the*  a  "  permanent  waterproof  system  may  be  effected  "  with 
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C.T.S.,  provided  a  reasonable  construction  is  put  on  the  word 
"permanent  "  as  used]  that  proper  care  is  taken,  ami  suitable 
types  of  fittings  used  for  such  an  installation. 

"Consumers'  Engineer's"  quotation  from  my  previous 
letter  tends  to  mislead,  seeing  that  he  ignores  the  reason  that 
I  gave  in  suggesting  "  short  lengths  of  light  steel  conduit  of 
ample  size"  for  enclosing  C.T.S.  where  run  in  plaster;  it 
was  surely  clear  that  it  was  not  primarily  as  a  mechanical 
protection  for  the  wires  that  I  offered  this  hint. 

Again,  who  claimed  that  it  is  "  good  practice  to  increase 
the  bulk  of  the  dielectric  to  replace  the  mechanical  protec- 
tion so  often  necessary  throughout  the  widening  field  of  elec- 
trical application  "  ?  Certainly  not  the  makers.  The  cab- 
tire  sheathing  is  claimed  to  be  the  mechanical  protection  of 
Jow  insulation  resistance. 

In  order  that  I  may  fully  appreciate  your  correspondent's 
reference  to  "the  use  of  this  cable  for  all  purposes."  I  will 
risk  "  buying  "  the  "  curate's  egg  "  analogy  if  he  will  favour 
me  with  the  "answer." 

In  case  of  a  wrong  conclusion  being  arrived  at,  I  anticipate 
the  possibility  by  assuring  him  that  neither  have  I  met  nor 
do  I  know  Mr.  W.  Ellerd-Styles,  nor  am  I  interested  in  any 
manufacturer  of  "  C.T.S. ,"  but  as  a  live  contractor,  see  some 
of  the  possibilities  of  this  material,  and  hoped  to  gain  bj  a 
healthy   discussion  if  such  appealed  to  your  readers. 

Another  Member  of  the  E.C.A. 

I  We  have  not  been  able  to  find  any  reference  to  a  "  perma- 
nent "  waterproof  system  in  Mr.  Ellerd-Sjyles's  article. — Ens. 
Et,w.  Rev.] 

Tn  reference  to  letters  on  this  subject  that  have-  appeared  in 
your  recent  numbers,  may  we  suggest  that  it  would  be  more 
satisfactory  if  the  writers  signed  their  names  to  their  letters. 
This  would  help  matters  in  two  ways:  First,  by  enabling  us 
to  give  what  information  is  required  to  the  inquirer  direct, 
possibly  in  a  fuller,  way  than  can  lie  dealt  with  in  your 
columns;  and,  secondly,  by  preventing  persons  interested  in 
other  wiring  methods,  or  those  who  rely  upon  hearsay  evi- 
dence only,  from  expressing  criticism  of  an  unfair  character; 
which  is  not  always  appreciated  as  such  by  your  readers  in 
anonymous  communications. 

St.   Helens  Cable  &  Rubber  Co.,  Ltd. 

J.  II.  C.  Brooking,  General  Manager. 

Warrington,  May  14th,  1917. 


The  I.E.E.  Wiring  Rules. 

The  recent  paper  by  Mr.  Rawlings,  abstracted  .in  your 
number  of  April  '27th,  page  475,  is  of  much  importance.  It 
may  interest  Mr.  Rawlings  to  know  that  in  a  large  town 
several  leading  members  of  the  E.C.A.  are  using  slip-joint 
tubing  which  the  I.E.E.  Rules  specifically  forbid.  On  pro- 
test being  made  by  a  supply  authority,  the  contractors  stated 
that  they  paid  little  attention  to  the  I.E.E.  Rules,  and  also 
declared  that  no  one  had  power  to  enforce  them. 

This  attitude  is  unfortunate,  as  it  naturally  opens  the  door 
wide  to  the  jerry  wireman. 

One  can  only  hope  that  the  I.E.E.  will  take  steps  to  obtain 
powers  to  have  their  rules  enforced,  which  would  be  greatly 
to  the  advantage  of  both  consumers,  electricity  undertakings, 
and  contractors. 

A  further  useful  step  would  be.  to  set  up  in  large  centres 
committees  formed  from  all  parties  concerned,  such  as  supply 
undertakings,  contractors,  insurance  companies,  &c,  which 
committees  could  arbitrate  all  disputes  between  parties.  There 
is  little  doubt  that  if  such  an  arrangement  were  undertaken 
it  would  greatly  improve  the  quality  of  the  work-,  and  elimi- 
nate that  curse  to  everybody— the  inefficient  contractor. 
___     Wiring  Rules. 

Electric  Vehicles. 

I  note  the  letter  in  your  issue  of  the  4th  inst.  from  Mr. 
E.  P.  Rowley.  As  to  the  matter  mentioned  in  paragraph 
No.  1,  i.e.,  standardisation,  my  committee,  acting  in  co- 
operation with  the  B.E.A.M.A.  (Accumulator  Makers'  Sec- 
tion), have  already  secured  standardisation  of  plate  sizes. 
Idler  holes  and  plugs,  and  the  maximum  overall  sizes  of  con- 
tainer jars  for  lead-plate  batteries.  They  quite  recognise  the 
desirability  of  going  further,  and  I  can  assure  your  corres- 
pondent, whose  suggestions  will  be  noted  for  consideration  in 
the  future,  that  these  matters  have  been  frequently,  discussed 
at  our  meetings.  Owing,  however,  to  all  battery  makers 
having  to  concentrate  almost  wholly  on  war  work— in  most 
cases  with  depleted  staffs— it  is  impossible,  while  the  war 
lasts,  to  do  anything  more  in  the  direction  of  standardisation. 

As  to  the  proposals  made  under  (2)  in  Mr.  Rowley's  letter, 
he  is  aiming  at  an  ideal  which  I  hope  we  shall  some  day 
achieve.  As,  however,  capital  will  probably  be  scarce  for 
some  years  after  the  war.  I  fear  some  time  must  elapse  be- 
fore such  a  scheme  could  be  launched.  Mr.  Rowley  speaks  of 
the  difficulty  of  charging  seven  or  eight  batteries  of  different 
voltages.  Allow  me  to  say,  as  one  having  had  some  two 
years'  experience  of  running  a  public  charging  station  and 
garage,  that  in  the  case  where  the  number  of  cells  is  in  line 
with  the  recommendations  of  my  Committee,  i.e.,  not  in  ex- 
cess of  44  lead-plate  cells,  no  particular  difficulty  is  experi- 


enced. Vehicles  in  our  garage  have  batteries  varying  in  the 
number  of  cells  from  40  to  44.  To  be.  able  to  deal  with  such 
variations  a  properly  designed  charging  switchboard  is,  of 
course,    necessary. 

Frank  Ayton, 

Hon.   Secretary. 
The  Electric  Vehicle  Committee  of  Great  Britain. 

Ipsvweli,  May   in///,  1917. 


The  Deterioration  of  Turbine  Blading. 

The  interesting  and  instructive  paper  on  the  above  subject 
recently  read  before  the  South  African  institute  of  Engi- 
neers by  Mr.  A.  Fenwick,  has  justly  received  a  wide  publicity 
in  the  technical  Press  of  this  country,  and  it  is  to  be  hoped 
that  our  manufacturers  and  users  of  turbines  will  take  advan- 
tage of  such  a  complete  and  thorough  statement  of  working 
results.  There  is,  however,  a  danger  that,  in  the  case  of 
those  who  are  not  thoroughly  familiar  with  all  the  circum- 
stances, doubts  and  fears  as  to  the  reliability  of  impulse 
turbines  may  arise,  which  will  tend  to  unjustly  discredit  this 
type  of  turbine  as  built  in  this  country.  In  the  hope  that 
these  fears  may  be  removed,  we  trust  that  we,  as  the  owners 
of  the  Curtis  turbine  patents  for  land  purposes  in  this 
country,  may  be  allowed  to  place  before  your  readers  a  few- 
words  of  explanation   and   information. 

In  the  first  place,  it  should  be  noted  that  elsewhere  it  lias 
been  stated  that  all  the  turbines  referred  to  in  Mr.  Fen 
wick's  paper  are  of  one  particular  firm's  make,  and  that  the 
failures  recorded  are  not  due  to  the  type  of  turbine  described, 
but  to  the  use  of  improper  materials  or  design. 

When  we  took  up  the  manufacture  of  Curtis  turbines, 
about  14  years  ago,  the  blades  were  cut  from  solid  rings — 
the  material  was  mild  steel,  and  was  found  to  be  serviceable, 
particularly  in  the  high-pressure  stages.  Towards  the  ex- 
haust end,  owing  to  an  increasing  amount  of  moisture  in  the 
steam,  erosion  would  commence  after  some  b.000  hours'  work- 
ing. This  deterioration  was  augmented  in  some  cases  by 
ordinary  rusting  taking  place  while  the  turbine  was  out  of 
service,  and  due  to  leaky  stop  valves,  the  blading  standing 
in  a  warm,  damp  atmosphere.  Many  of  these  early  turbines 
are  still  running,  and  have  suffered  less  in  efficiency  than 
would  be  expected  from  the  appearance  of  the  blading,  thus 
confirming   Mr.   Fenwick's  observations. 

It  was  early  recognised  that  a  more  suitable  material  was 
wanted  for  the  blades,  and  systematic  investigations  were 
started  by  us  to  find  a  material  possessing  the  following 
characteristics  : —  v 

I     Non-corrosive  in  steam  and  water.  •» 

2.  Resisting  erosive  action  of  high  steam  velocities. 
.'!.  High  tensile  strength. 

4.  Retention  of  initial  physical  properties, 

5.  Adaptability  for  manufacture, 
li.  Reasonable  cost. 

Tt  will  not  be  necessary  here  to  relate  the  methods  em- 
ployed, or  give  all  the  results  of  our  investigations.  Those 
interested  may  be  referred  to  a  paper  read  by  our  chief 
chemist.  Mr.  W.  B.  Parker,  F.I.C..  before  the 'institute  of 
Metals  (Journal  of  the  Institute  of  Metals,  1915,  Vol.  XIV). 
written  for  the  purpose  of  soliciting  the  active  assistance  of 
metallurgists  towards  getting  the  most  suitable  material  for 
turbine  blading. 

Vmong  the  non-ferrous  alloys  we  have  found  that  high- 
grade  phosphor  bronze  best  filled  the  above  given  require- 
ments, and  after  several  years'  experience  we  have  found 
none  better.  This  alloy  has  initially  a  yield  point  of  1'2  tons. 
and  tensile  strength  of  24  tons.  After  being  exposed  to  high 
steam  temperature  the  alloy  ages,  i.e..  the  yield  point  is 
lowered,  and  somewhat  in  proportion  to  the  temperature  to 
which  it  is  exposed.  This  reduction  in  strength  is.  I'ortu 
nately,  not  important,  as  the  shortest  and  least  stressed  blades 
are  exposed  to  the  greatest  heat.  We  believe  that  the 
phosphor  bronze  has  lately  been  adopted  for  impulse  marine 
turbines,   and  with   satisfactory  results. 

The  output  of  steam  turbines  for  a  given  B.P.M.  is  gradually 
growing,  and  the  blading  stresses  have  correspondingly  in- 
creased, and  to  such  values  that  the  phosphor-bronze  alloy  ^ 
is  not  strong  enough  for  the  requirements  at  the  low-pressure 
end  of  the  turbine.  Where  this  greate*  strength  is  required, 
steel,  or  steel  alloys,  are  used. 

To  avoid  corrosion  high-percentage  nickel-steel  looked  most 
promising,  and  was  experimentally  tried  by  most  turbine 
builders.  Two  machines  which  we  built  were  provided  with 
25  per  cent,  nickel-steel  blading,  which  came  to  grief  after 
less  than  a  year's  service.  The  behaviour  of  this  alloy  is 
most  mysterious,  as  pointed  out  by  Mr.  Fenwick,  and  we 
believe  there  is  no  satisfactory  explanation  to-day  as  to  the 
real  cause  of  failure,  our  own  investigations  being  inconclu- 
sive. Even  with  so  low  a  percentage  of  nickef  as  3  to  5  per 
cent,  trouble  may  be  experienced  owing  to  the  tendency  of 
nickel  to  segregate  when-  pouring  the  ingot,  and  we  have 
therefore  for  some  time  past  been  using  a  high-grade  open- 
hearth  carbon  steel  (having  a  higher  percentage  of  manganese 
than  usual),  so  as  to  obtain  a  material  of  great  tensile 
strength,  dependable  and  giving  constant  results.  This  steel 
is  not  affected  by  corrosion  to  any  greater  extent  than  steel 
containing  a  permissible  amount  of  nickel,  and  we  find  that 


Vol.  80.     Xo.  2,060,  May  IS.  1917.] 


THE    ELECTRICAL   REVIEW, 


545 


corrosion  is  not  appreciable  if  the  feed-water  is  pure  and  no 
deleterious  compounds  are  introduced  into  the  boiler,  and, 
further,  if  the  turbine  is  kept  dry   while  standing. 

It  would  be  desirable,  however,  if  a  non-rusting  blading 
material,  having  great  tensile  strength,  could  be   obtained. 

Experiments  are  in  progress  in  this  direction  with  what  is 
known  in  the  cutlery  trade  as  "  rustless  steel,"  but  it  is  too 
early  yet  to  say  if  this  alloy  will  stand  the  test  of  time. 

With  regard  to  nozzle  and  guide  blade  material,  there  is 
no  doubt  that  the  serious  troubles  described  by  Mr.  Fen- 
wick  are  mostly  due  to  the  employment  of  30  per  cent,  nickel- 
steel  alloy,  and  partly  to  too  thin  guide  blades.  First-stage 
nozzles  exposed  to  high  pressure  and  temperature  with  cast- 
iron  division  walls,  as  mentioned  by  Mr.  Fenwick,  could  only 
be  expected  to  give  the  trouble  experienced.  Bronze  alloys 
have  been  found  most  satisfactory  for  this  purpose,  especially 
when  used  for  extra  high  temperatures,  and  the  extra  tost 
involved  is  well  justified.  The  most  suitable  material  for 
guide  blades,  according  to  our  own  experience,  is  a  good 
grade  of  mild  steel.  If  a"  non-rusting  steel  can  be  obtained 
for  the  longest  rotating  blades,  this  material  will  be  equally 
useful  and  welcome  for  the  guide  blades. 

The  drop  in  pressure  across  a  diaphragm  is  considerable  in 
the  first  stages  of  a  turbine.  Mr.  Fenwick  mentions  a  drop 
of  6  lb.  across  the  diaphragms  of  turbines  in  classes  '2  and  4. 
It  should  be  pointed  out  that  this  is  the  average  pressure 
difference,  and  in  the  case  of  the  first  diaphragm  the  drop 
is  about  four  times  this  amount,  increasing  the  stress  per 
blade  to  four  times  that  given  in  Mr.  Fenwick's  table.  We 
believe  that  cast-steel  diaphragms  should  be  used  where  the 
pressure  drop  is  great,  the  diaphragm  being  provided  with 
suitable  port  holes,  and  having  separate  nozzle  segments 
bolted  to  the  diaphragm.  With  this  construction,  all  serious 
bending  stresses  in  the  guide  blades  are  avoided,  and  the 
extra  expense,  we  think,  is  justified.  Where  cast-iron  dia- 
phragms are  used,  the  metal  should  be  carefully  selected  so 
as  to  avoid  excessive  growth,  which  is  mostly  due  to  the 
presence  of  too  much  silicon. 

In  conclusion,  we  would  express  the  hope  that  the  proposed 
national  investigation  of  blading  material  will  be  taken  in 
hand  without  delay. 

For   The    British    Thomson  Houston    Co..   Ltd. 
Frederick  Samuelson. 

Rugby,  May  15th,  1917. 


T  have,  read  with  interest  the  articles  appearing  in  your 
issues  of  May  4th  and  11th  on  the  paper  contributed  by  Mr. 
A.  Fenwick  to  the  South  African  Institute  of  Engineers  re 
the  above. 

Although  you  draw  attention  to  the  source  of  manufacture 
in  a  footnote,  the  fact  that  the  turbines  described  are  wholly 
of  German  manufacture  is  not  disclosed  in  the  extract,  and 
I  write  to  draw  attention  to  this  point  to  prevent  British 
manufacturers  being  prejudiced. 

From  experience  of  plant  manufactured  by  the  leading 
British  makers  extending  over  the  last  L9  years,  deterioration 
only  takes  place   where   unsuitable   boiler   feed  is  used. 

The  greater  success  of  the  British  turbine  builders  is  no 
doubt  due  to  design  and  careful  selection  of  material  used 
in  construction  of  the  turbine  blading. 

Charles   P.    Sparks,   M.I.E.E. 
London.  E.C.,   May  15th,   1917. 


BUSINESS   NOTES. 


The  Australian  Association  of  British  Manufacturers 
and  their  Representatives.— The  report  tor  1916  of  this  Association 
has  been  received  from  Melbourne,  and  it  includes  a  statement  of 
the  activities  of  the  Executive  Council,  which  controls  the  Associa- 
tion in  the  Victorian  capital,  and  of  the  Sydney  Council,  which 
operates  in  Xew  South  Wales.  Both  sections  of  the  Association 
have  been  enaged  on  the  question  of  the  Federal  income-tax.  and 
they  display  a  very  natural  pleasure  at  the  success  of  their 
endeavours  to  bring  about  the  repeal  of  Sec.  15  of  the  Income-Tax 
Assessment  Act  of  1915. 

Urgent  representations  were  made  by  the  Association  to  the 
Prime  Minister,  as  well  as  to  all  members  of  both  the  Australian 
House  of  Representatives  and  the  Australian  Senate,  that  the  policy 
of  Australia  should  be,  first,  to  protect  Australian  industries  ;  and. 
second,  to  promote  trade  between  Australia  and  the  United 
Kingdom,  and  that,  as  far  as  the  latter  trade  was  concerned,  such 
policy  would  be  materially  assisted  by  encouraging  direct  repre- 
sentation of  British  manufacturers  in  Australia.  The  effect  of  the 
taxation  falling  under  the  Section  in  question  was  directly  to  dis- 
courage such  direct  representation,  ljecause  the  manufacturer  who 
employed  a  local  agent  was  made  liable  to  pay  tax  on  all  his  sales 
to  Australia,  while  his  competitor  who  carried  on  business  by  means 
of  correspondence  or  catalogues,  or  through  a  London.  New  York, 
or  other  buying  house,  escaped  taxation  altogether.  This  in  itself 
constituted  a  glaring  iniquity  in  penalising  one  manufacturer  and 
letting  another  go  "  ecot  free." 


Cases  had  occurred  in  which  overseas  manufacturer*  had 
cancelled  their  Australian  agencies  in  order  to  avoid  payment  of 
this  taxation.  The  Association  asked  that  the  Government  should 
bear  in  mind  that  agents  paid  Both  Federal  and  Stat.-  income-taxes 
on  their  commission,  or  profit  on  their  transactions,  and  also 
employed  labour  in  their  bi  tineas,  so  that  the  closing  down  ol  snob 
agencies  not  only  robbed  the  agent  of  his  livelihood,  but  deprived 
the  Governments  of  tax  payable  on  his  earnings,  and  also  reduced 
employment.  Another  point  driven  home  by  the  Association 
provides  incidentally  an  interesting  commentary  on  the  exhorta- 
tions addressed  to  the  home  manufacturer  to'  employ  resident 
agents  or  open  actual  branches  abroad,  rather  than  rely  ii|h,u 
catalogues,  correspondence,  and  occasional  visits.  One  of  the 
reasons  put  forward  by  the  Australian  Association  of  British 
Manufacturers  and  their  Representatives  for  the  repeal  of  this 
Federal  income-tax  was  that  the  British  manufacturer  did  employ 
resident  agents,  whilst  the  foreign  manufacturer  contented  him- 
self with  sending  an  occasional  traveller,  who.  nine  cases  out  of 
ten.  would  get  away  without  paying  tax  on  behalf  of  his  principal. 
Through  this  difference  of  method,  a  direct  preference  accrued 
to  the  foreign  in  competition  with  the  British  manufacturer. 
Moreover,  as  many  British  manufacturers  had  taken  up  the 
]»'-ition  that  such  taxation  must  be  borne  by  their  Australian 
agents  as  part  of  the  agency  expenses,  it  was  feared  that  such 
agencies  would  become  unremunerative.  and  l>e  relinquished. 

As  the  result  of  this  very  clear  and  emphatic  statement  of  the 
case,  the  Council  of  the  Association  take  justifiable  credit  to  them- 
selves for  having,  as  already  described,  obtained  the  repeal  of  the 
objectionable  section.  Its  repeal  means  that  British  manufacturers 
will  not  now  be  liable  to  pay  Australian  income-tax  on  goods  sold 
by  them  to  buyers  in  Australia,  merely  because  they  have  an  agent 
or  representative  in  Australia  who  receives  a  commission  or  remu- 
neration in  connection  with  such  sales.  Under  the  original  section. 
which  was  law  and  remained  in  force  from  November.  1!H5,  when 
it  was  passed  by  the  Federal  Parliament,  until  its  repeal  in  Decem- 
ber, 11(16.  British  manufacturers  were  liable  to  pay  income-tax  in 
most  cases  at  the  rate  of  Is.  6d.  in  the  £  on  5  per  cent,  of  the 
invoice  value  of  all  goods  sold  to  persons  in  Australia  if  any  per- 
son in  Australia  received  a  commission  or  remuneration  in  respect 
of  the  sale  of  the  goods.  The  success  of  the  Association  in  this 
respect  will  result  in  a  considerable  direct  monetary  benefit  to  all 
British  manufacturers  carrying  on  business  with  Australian 
customers  by  means  of  an  ajrent  in  Australia. 

It  is  satisfactory  to  learn  from  the  report  that  the  Association 
iutends  keeping  a  careful  watch  on  behalf  of  the  home  trade  on 
the  new  import  duties  legislation  when  it  is  introduced  again.  In 
the  meantime,  they  have  successfully  approached  the  Prim.' 
Minister  of  the  Commonwealth  and  the  Prime  Ministers  of  the 
various  States,  with  a  view  to  preference  being  granted  to  goods  ,,f 
British  manufacture  when  purchases  are  made  by  departments  of 
their  resi>ective  Governments,  such  preference  to  be  in  addition  to 
the  ordinary  preference  obtained  by  goods  of  British  origin  under 
the  Customs  Tariff.  In  concluding  their  rei»rt.  the  Council  allude 
to  the  great  difficulties  experienced  by  British  firms  trading  with 
Australia,  not  merely  on  account  of  shortage  of  labour  and  raw 
material,  but  also  due  to  lack  of  freight.  It  is  admitted  that 
American  and  Japanese  competitors  have  been  taking  every  advan- 
tage of  these  circumstances,  and  doing  everything  possible  to 
increase  the  Australian  business.  The  Council  have  therefore 
invited  members  to  co-operate  by  doing  everything  possible  to  assist 
Great  Britain  to  triumph  in  the  trade  war  which  must  be  fought 
after  the  termination  of  the  present  hostilities. 

Cvmpetitire  Import.*. — The  Association  has  forwarded  with  its 
report  a  tabular  statement,  compiled  by  H.M.  Trade  Commissioner 
in  Australia.,  showing  statistically  the  share  of  the  United 
Kingdom.  British  Dominions,  and  the  United  States  respectively,  in 
Australia's  imports  of  competitive  manufactured  merchandise. 
The  totals  for  1914-15  and  1915-16  are  shown  below  : 

Imports  of  competitive 
manufactured 

merchandise.  191415.                                     1915-18. 

From  United  Kingdom     . .  £31,733,974  114 -9  %          £34,663.83]         83-18  % 

,.      Brit.  Doms.&  Possns.  1,899,075  8-8%             3,473,470          li 

,.      United  states            ..  7,430,170  1  :.••.'  ■..             lll.WH.79M 

„      All  other  countries  . .  7,804.79-2  ll'.-l  ",,             7,94B,18S        14-31% 

Total         ..         ..£48,867,011  lmi"..  i :55,.VJ9.2«9  100  ••„ 

The  following  figures  in  respect  of  metals  (manufactured)  ami 
machinery  for  1915-16  will  be  of  interest  : — 

Preference.    Non-preference. 
Imports  of  metals  manufactured         ..Total      £13,533,116  £3fl\808 

Prom  United  Kingdom       8.683.440  -j;.771 

„     British  Dominions  .v  Possessions..  607,316  -i 

„      United  States 3,736^328  11 

Machinery Total       £8,309,397 

Prom  United  Kingdom       1,486,168 

„     British  Dominions  A  Possessions  181,63 1 

.,     United  States 1,889,158  — 

Plant  for  Sale. —The  Wolverhampton   B.C.  Electricity 

Works  has  for  disposal  one  R0O-KW.  Helliss-Parker  500-volt  D.C 
generator  set.  and  one  600-KW.  Willans-E.C.C  500-voll  ox 
generator  set.  Iioth  complete,  with  Burfaoe  condensing  plant.  Kull 
particulars  are  given  in  our  advertisement  pages  to-day. 

Patents  and  Alien  Enemies.— The  Cheshaji  Supply 
Co..  Ltd.,  have  applied  to  the  Hoard  of  Trade  to  avoid,  or  suspend, 
the  series  of  patents  from  No.  23,188/05  to  No.  4,692/13,  granted  to 
the  makers  of  the  Bosch  magneto,  for  details  of  the  mechanism. 

Messrs.  Edward  Behkib  &  Co..  Ltd..  have  decided  not  to  pro- 
ceed with  their  application  in  respect  of  Patent  No.  5,041)13, 
granted  to  L.  &  C.  Steinmuller. 
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Meter  Prices. — The  Walsall   Electrical  Co.,  Ltd., 

announce  increases  in  prices  of  meters,  Loth   large  and  small,  as 
from  May  15th. 
Lamp     Manufacture     in     Spain. — "  Thales,"   Sbcledad 

Espanola  fie  Lamparas  Electrioas  is  the  name  of  a  new  concern 
which  has  recently  been  organised  in  Barcelona,  with  a  capital  of 
£2,000,  ti>  carry  on  the  manufacture  of  electric  lamps. 

Openings  in  Italian  Markets.— In  its  latest  list  of 
trade  openings,  the  British  Chamber  of  Commerce  for  Italy  ( tnc.) 
(Genoa)  includes  the  following;  inquiries  : — 

No.  1,'J7().  Rome  agent  seeks  cunnectiuns  in  nlbtoer,  colours,  sulphates,  eoal, 
iron,  eheniieals,  eleetiieal  tnaehtnery,  instruments  and  apparatus,  woollen 
piece-goods.    R.  A.  G.  Q. 

No.  1.271).  Party  at  Genoa  would  represent  on  commission  manufacturer  of 
chemicals,  machinery  and  engineering  sundries.     O.  ('.  L. 

No.  1,289.  Agents  at  Florence  would  handle  on  commission,  hardware,  iron 
mongery,  and  metals.    P.  D.  D.  B.  F. 

No.  1,290.  Engineer  at  Genoa  would  huy  on  commission  or  for  own  account, 
machinery  and  metals  for  shipbuilding.     G.  I.  R.  M.  C. 

No.  1,294.  Party  at  Naples  would  huy  for  his  own  account,  hardware,  iron- 
mongery, lire-bricks,  machine  tools.     N.  E.  F. 

No.  1,296.  Rome  firm  would  handle  coals,  pig  iron,  tin,  copper,  lead,  fire- 
bricks. &c.     R.  D.  L.  C. 

No.  L,299.  Leghorn  agent  would  represent  shippers  of  chgmioals,  metals, 
coals,  .lie.     L.  G.  F. 

No.  1,H00.  Genoa  agent  would  represent  on  commission,  exporters  of  coal, 
fire-bricks,  &c.    G.  L.  B.  C. 

No.  1,312.  Finn  at  Genoa  would  buy  for  own  account,  or  represent  on  com- 
mission, chemicals,  caustic  soda,  soda  ash,  silicate  of  soda  (glass),  colphony, 
paraffin  wax,  iron,  pig-iron,  steel,  oils,  engineering  articles,  electrical 
sundries,  &c.    G.  D.  B.  B. 

Patent    Application. — Application   litis   been    mads    for 

leave  to  amend  Patent  No.  12,867,  of  1914,  granted  to  Mr.  C.  0. 
Bastian,  for  "Improvements  in,  or  relating  to,  electrical  resist- 
ances."    Particulars  appear  in  our  advertisement  pages  to-day. 

Italy. — Accidierie  Ellettriche  is  the  style  of  a  joint  stock 

company  launched  at  Sesto  S.  Giovanni  for  the  establishment  and 
working-  of  an  iron  foundry  and  steel  works,  and  trading  in  the 
products.     The  capital  is  fixed  at  300,000  lire. 

Catalogues  and  Lists. — Consolidated  Pneumatic 
Tool  Co.,  Ltd.,  9,  Bridge  Street,  Westminster,  S.W.  1. — 46-page 
electric  tool  catalogue  (No.  8E)  ;  new  edition.  Descriptive  matter 
and  tabulated  sizes,  weights  and  code-words  appear  relating  to  D.c. 
drills  and  A.c.  drills,  siugle,  two  and  three-phase  drills,  rail  drills, 
portable  generating  plant  and  air  compressors,  grinders,  coal  and 
ore  borers,  electric  hammer  drill,  portable  electric  blower,  drilling- 
stands,  couplings  for  connecting  cables,  &c.  The  pamphlet  is  fully 
illustrated,  some  of  the  pictures  showing  the  works  ;  there  is  a 
code-word  index  and  a  thumb  index  to  sections. 

British  Westinghouse  Electric  and  Manufacturing  Co., 
Ltd.,  TrafFord  Park. — New  series  of  illustrated  leaflets,  showing  a 
number  of  their  recent  switchgear  installations.  The  switchgear 
at  the  L.  &  N.W.  Railway  Co.'s  power  station  at  Stonebridge  Park, 
also  the  sub-station  switchgear  at  that  company's  sub-stations  at 
Willesden  and  Dalston,  are  clearly  shown,  also  a  35,000-volt  A.c. 
switchgear  equipment  at  the  works  of  Det  Norske  Nitridaktiesel- 
skap ;  L.T.  switchgear  at  the  Clydebank  Works  of  the  Singer 
Manufacturing-  Co.,  Ltd.  ;  and  sub-station  switchgear  for  the 
Walsall  Corporation. 

Dissolutions  and  Liquidations—  Braithwaite  A  Kirk, 

117,  Victoria  Street,  London,  S.W. — Mr.  A.  E.  G.  Braithwaite  is 
retiring  from  the  partnership  for  health  reasons,  and  the  business, 
has  been  taken  over  by  Messrs.  J.  H.  Huinphryes  &  A.  Anderson, 
and  will  be  continued  by  them  as  Braithwaite  &  Co.  They  will 
attend  to  all  debts  due  to  and  liabilities  of  the  late  firm. 

Collins  &  Price,  electricians  and  electrical  engineers,  35,  Moor- 
fields,  Liverpool,  and  Hoylake. — Messrs.  F.  Collins  &  C.  E.  Price 
have  dissolved  partnership.  Debts  of  the  Liverpool  branch  will 
be  attended  to  by  Mr.  Collins  and  those  of  Hoylake  by  Mr.  Price. 

Harm  an  Electric  Co.,  Ltd. — Creditors  must  send  particulars 
of  their  debts,  tea.,  to  the  liquidator,  Mr.  P.  F.  Huddleston,  72, 
Finsbury  Pavement,  E.C.,  by  June  30th. 

Pump  and  Power  Co..  Ltd. — A  meeting  is  called  for  June  18th 
;it  38,  Victoria  Street,  S.W. .  to  hear  an  account  of  the  winding  up 
from  the  liquidator,  Mr.  L.  R.  Sankey. 

Trade   Announcements. — On   the    21st  inst.,   Messrs. 

W.  T.  Henley's  Telegraph  Works  Co..  Ltd.,  will  remove  their 
Birmingham  branch  offices  and  stock  rooms  to  Broad  Street 
Chambers.  The  new  premises  will  afford  facilities  for  carrying- 
much  larger  stocks  of  electric  wires  and  cables,  flexible  cords, 
jointing  materials,  boxes,  tapes,  &e.,  to  meet  war  demands  for 
urgent  delivery.  New  telephone  number  :  Midland  790.  Tele- 
graphic address  unaltered  :  "  Henletel,"  Birmingham. 

The  new  English  carbon  black  and  paint  works  of  Fuller's 
Carbon  and  Electrical  Co..  Ltd.,  are  now  in  operation,  and 
the  company  are  in  a  position  to  supply  orders  for  the  electrical 
and  engineering  trades  and  War  Office  and  Admiralty  specifications. 

Mr.  J.  M.  Deiuno.  announces  that  he  is  continuing  the  business 
of  his  father,  the  late  Mr.  J.  M.  Deling,  sen.,  electrical  engineer, 
of  Anglesia  Place,  Gravesend. 

Book    Notices. — "  Elementary    Principles    of    Wireless 

Telegraphy  "  (Part  II).  By  R.  D.  Bangay.  London  :  The  Wireless 
Press,  Ltd.     Price  2s. 

"  Science  Abstracts  "  (A  and  B).  Vol.  20,  Part  IV.  April  30th, 
1917.     London  :  E.  &  F.  N.  Spon.  Ltd.     Price  Is.  6d.  each  net. 

Actions  Phygiologiqveii  el  Danger*  det  Courantt  Eledtrigves. 
By  J.  Rodet.  Paris:  Gauthier-Villars.  Price  3fr.  25c. — In  this 
work  the  author  discusses  the  various  physiological  effects  pro- 
duced by  electric  currents  upon  the  human  organism,  the  nature 
of  accidents   due  to  electric  currents,  and  the  conditions  under 


which  death  may  result.  One  chapter  is  devoted  to  experiments 
on  horses,  and  another  to  accounts  of  a  number  of  accidents  to 
persons.  In  the  remaining  chapters  the  precautions  which  should 
lie  taken  to  prevent  such  accidents,  and  the  methods  of  treatment 
recommended  for  sufferers  from  electric  shocks  and  burns,  are 
detailed.  The  book  is  practical,  and  deals  ably  with  a  subject 
which  is  of  great  and  increasing  importance. 


LIGHTING  AND  POWER  NOTES. 


Blackpool. — Mr.  Charles  Furuess,  the  borough  electrical 

engineer,  estimates  a  surplus  of  £2,000  this  year  on  the  electricity 
undertaking,  largely  due  to  the  increased  charges  just  sanctioned, 
as  against  a  loss  of  .£887  last  year.  Some  economies  are  expected 
in  the  working  expenses,  and  there  will  be  about  £2,000  capital 
expenditure  at  the  works  on  contracts  accepted  last  year  in  con- 
nection with  the  condensing  equipment. 

Bradford. — Street  Lighting. — At  last  week's  meeting 

of  the  City  Council  the  discontinuance  of  public  street  lighting 
during  May,  June,  and  July  was  agreed  to. 

Continental. — France. — The  Government  has  approved 

the  scheme,  as  a  project  of  public  utility,  for  the  establishment  of 
a  hydro-electric  power  station  at  Fontpedrouse  (Pyrenees  Orientales ) 
to  utilise  the  water  power  of  the  River  Tet  and  its  tributary 
Riberolle  to  provide  the  electrical  energy  for  the  operation  of  the 
railway  between  Perpignan  and  Villefranche. 

It  is  reported  that  the  Societe  Eleetrometallurgie  de  Dives  has 
acquired  a  large  area  of  laud,  and  also  the  right  to  utilise  certain 
waterfalls  in  the  district  of  Limoges,  with  the  object  of  establishing 
a  large  new  hydro-electric  generating  station. 

Epsom. — Provisional     Order. — The    B.    of    T.    has 

granted  a  provisional  order  for  electric  supply  in  the  parishes  of 
Cuddington  and  Ewell,  in  the  area  of  the  Epsom  R.D.C.,  to  the 
South  Metropolitan  Electric  Tramways  and  Lighting  Co. 

Harrogate. —  Year's   Working. — The   total  income   of 

the  electricity  undertaking  for  the  year  1910-17  was  £19,546,  an 
increase  over  the  estimates  of  £  135.  The  expenditure  was  £19,540, 
leaving  a  debit  balance  of  £75,  which  was  better  than  the  estimate 
by  £379.  In  the  previous  year  the  Committee  had  a  surplus  profit 
of  £  1.730,  but  the  extra  cost  of  coal  has  been  £900,  and  the  loan 
charges  and  income-tax  have  increased,  while  the  income  has 
been  less. 

India. — The  Government  of  India  has  hail  under  con- 
sideration the  question  of  the  obligation  laid  on  licencees  under 
Clauses  6  and  7  of  the  schedule  to  the  Indian  Electricity  Act  of 
1910  to  supply  energy  on  receiving  requisitions  in  due  form,  in 
view  of  the  ban  placed  on  the  supply  of  plant,  Sc,  for  the  extension 
of  industrial  undertakings  otherwise  than  for  war  purposes,  as  it 
is  realised  that  it  may  be  impossible  during  the  war  to  fulfil  this 
obligation  where  the  existing  plant  is  fully  loaded,  but  in  view 
of  the  protective  phrases  (occurrences  beyond  his  control,  Schedule, 
Clause  il  (1 ).  and  without  reasonable  excuse,  the  burden  of  proving 
which  shall  lie  on  him  (Sec.  12B),  it  is  not  considered  necessary  at 
present  to  make  any  emergency  provision  in  the  matter. — Indian 
Engineering. 

Leigh     (Lanes.). — Price    Increase. — Owing    to    the 

increased  cost  of  materials,  the  Electricity  Committee  has  decided 
to  increase  the  price  of  electricity  for  lighting  purposes  by  15  per 
cent.,  as  from  July  1st. 

London. — Southwark. — At    a    meeting  of    the    B.C  , 

Councillor  Hewitt  drew  attention  to  a  proposal  contained  in  the 
accounts  to  pay  £8,000  out  of  the  general  fund  to  meet  the 
deficiency  in  the  accounts  of  the  electric  light  undertaking.  The 
annual  accounts  had  not  yet  been  presented,  and  therefore  he  main- 
tained that  the  proposal  was  most  irregular.  He  moved  that  the 
item  be  referred  back  to  the  Finance  Committee  for  reconsideration. 
It  was  pointed  out  that  the  bank  had  asked  the  Council  to  reduce 
the  overdraft  on  the  electricity  account  of  £13,000,  and  the 
borough  treasurer  suggested  £8,000  as  the  amount  which  would 
have  to  come  from  the  general  funds  of  the  Council  to  make  up 
the  possible  loss  on  the  electric  light  account.  The  proposal  to 
refer  the  matter  back  to  the  Committee  was  carried. 

Poplar. — The  Electricity  Committee  reports  that  it  has  further 
considered  the  report  of  the  engineer  on  the  provision  of  generating 
•plant  ta  meet  next  winter's  demand.  The  Government  adviser  has 
had  the  position  before  him  in  relation  to  Poplar  and  adjoining 
boroughs,  and  is  prepared  to  sanction  the  erection  of  a  new 
5,000-KW.  generating  set  at  Poplar  provided  an  additional  cable  is 
laid  to  Stepney.  The  Committee  recommends  the  provision  of  an 
additional  5,000-KW,  generating  set  and  the  laying-  of  an  additional 
e.h.T.  cable  from  the  generating  station  to  Stepney  boundary,  at  a 
cost  of  £  30,500. 

Morocco. — Proposed  Exploitation  of  Water  Power. 

— According  to'  the  local  Press,  a  consortium,  comprising  the 
French  companies  and  firms  of  Schneider  (Creusot).  Pavillier,  Giros 
and  Loucheur.  Compagnie  Marocaine,  Compagnie  Generale,  and  the 
P.L.M.  and  Orleans  Railway  Companies,  has  been  formed  to 
exploit  the  water  power  of  Morocco.  The  consortium,  it  is  stated, 
proposes,  in  the  first  place,  to  utilise  the  falls  of  the  Oum-er-Rebia 
River,  and  probably  later  the  river  heads  in  the  Atlas  Mountains.— 
Board  of  Trade  Journal, 
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Newcastle    (Co.    Down). — Street    Lighting. — At    a 

meeting  of  the  Urban  Council,  a  letter  was  read  from  the  Irish 
Towns  Electric  Light  and  Power  Go.,  offering  to  renew  the  contract 
for  street  lighting  for  three  years  for  £240  per  annum,  an  increase 
'of  £38 — this  increase  to  be  a  set-off  against  rates  payable  in 
respect  of  plant — the  cost  of  private  lighting,  6d.  per  unit,  to 
remain  unchanged.  The  Council  was  of  opinion  that,  in  view  of 
the  restrictions  on  lighting,  the  ratepayers  weir  Qoi  getting 
adequate  value  for  outlay,  ami  decided  to  postpone  consideration  of 
the  matter. 

Richmond    (Surrey). — The   Richmond    Electric    Light 

and  Power  Co.,  Ltd.,  is  applying-  for  an  Act  covering  a  number  of 
electric  supply  provisions,  alteration  in  price  for  electricity,  amend- 
ment of  agreements.  &c. 

Rochdale. — Price  Increase. — The  T.C.  lias  appiwed 

the  Electricity  Committee's  recommendations  that  the  prices 
for  current  should  be  increased  as  from  the  16th  inst.  The 
recommendation  to  impose  a  further  increase  of  1")  per  cent,  on  the 
charge  for  current  supplied  to  the  tramway  department  was 
defeated  by  20  votes  to  14  ;  members  of  the  Tramway-  Committee 
said  the  proposed  inereased  charge  of  CI. 720  was  nearly  equal  to 
last  year's  profit,  whilst  the  tramway  reserve  was  only  624,000, 
instead  of  the  £70,000  which  it  ought  to  l)e.  The  chairman  of  the 
Electricity  Committee  said  the  total  estimated  increase  in  receipts 
from  the  new  charges  would  be  £10.126,  including  £2,000  as  a 
result  of  the  coal  clause  now  in  operation  with  several  firms. 

Sunderland. — The  T.G.  has   received  a  communication 

from  the  I.M.E.A.  calling  attention  to  the  need  for  more  adequate 
representation  on  the  Committee  appointed  by  the  B.  of  T.  to  con- 
sider the  report  on  the  further  supply  of  electrical  power,  and 
asking  the  Council  to  pass  a  resolution  urging  the  matter.  Alder- 
man Brucemoved  accordingly,  adding  a  proposal  that  the  town  clerk 
should  bring  the  matter  before  the  Corporate  Municipal  Associa- 
tion. This  was  agreed  to.  In  reply  to  a  question  whether  the 
Committee  was  getting  higher  prices  for  current  than  formerly. 
Alderman  Bruce  stated  that  the  bulk  of  the  supply  was  furnished 
under  contracts  entered  into  10  or  15  years  ago.  The  flat  rate 
price  of  current  for  householders  had  been  increased  about  a 
year  ago. 

Wolverhampton.-   Loan    Sanction. — The    L.6.B.    has 

sanctioned  the  borrowing  of  £2.410  to  lay  electricity  mains  to  local 
works. 

At  the  monthly  meeting  of  the  T.C,  a  resolution  urging  that 
municipal  electrical  authorities  should  have  more  adequate  repre- 
sentation on  the  B.  of  T.  Committee  on  Electricity  Supply,  was 
adopted. 

Worksop. — Price  Increase. — The  U.D.C.  lias  decided 

to  advance  the  charges  for  current  by  id.  per  unit. 


TRAMWAY   and   RAILWAY   NOTES. 


Bingley. —  In    reference    to    the    recent    consultations 

between  the  Bingley  and  Keighley  authorities  with  a  view  to  the 
possible  extension  of  the  tramway  service,  so  as  to  link  up  com~- 
pletely  Bradford,  Bingley  and  Keighley.  the  Bradford  Tramways 
Committee  has  now  intimated  that  it  is  prepared  to  consider  laying 
a  line  from  Cross  Flatts  to  Keighley.  provided  the  widening  and 
improvement  of  Stock  Bridge  is  first  satisfactorily  settled  amongst 
the  authorities  concerned. 

Blackpool. — Revenue  Estimates. — The  receipts  from 

the  Corporation   tramways  are  estimated  this  year  at  68 - 

against  £114.000  last  year,  with  a  surplus  of  £5,000,  as  against 
£19,300  last  year.  Income-tax  in  1913  w-as  6876,  but  it  is  esti- 
mated at  £6,000  during  the  present  year.  War  allowances  and 
interest  and  sinking  fund  charges  make  the  war  responsible  for 
over  £19.000  extra  expenses. 

Darwen. — The  Tramways  Committee   has  sustained   a 

loss  of  62,720  on  the  year's  working. 

Keighley. — War  Bonus. — The  conductresses  on  the  Cor- 
poration tramways  have  sent  in  an  application  for  a  war  bonus, 

Invt  the  Committee,  considering  the  matter  last  week,  felt  that  the 
women  were  receiving  wages  equal  to  those  paid  to  women  workers 
generally  in  the  town,  and  that  many  of  them,  in  addition,  wire 
receiving  allowances  as  soldiers'  wives.  The  women  conductors 
have  been  in  service  a  little  ovei  a  year,  and  their  average  wage  is 
£1  7s.  per  week,  apart  from  the  ticket  bonus  system,  which, 
according  to  the  April  returns,  yielded  them  about  9s.  each  for  the 
month.  Some  of  the  women  are  members  of  the  Tramwav  mi  n  - 
fnion,  but  the  application  has  not  come  from  the  In  ion  :  the  women 
number  about  30. 

The  tramway  service  was  suspended  on  Saturday  morning,  owing 
to  a  strike  of  the  women  conductors  with  a  view  to  obtaining  the 
full  war  bonus  ;  the  men  also  supported  the  women,  The  Tram- 
ways Committee  points  out  that  a  loss  of  £168  resulted  on  the 
last  year's  working,  and  that  the  prospects  are  that  a  much  greater 
deficiency  will  result  from  the  present  rear's  working. 


London. — L.C.C. —  Tin-    Highways   Committee    reports 

that,  as  a  result  of  its  :,  arbitra- 

tion award  for  the  purcTTase  of  the  portion  in  London  of  the 
undertaking  of  the  London  United  Tramways,  terms  have  now 
been  agreed  which   thi    l  ders   will    provide  for  a 

satisfactory  settlement  irds  purchase  and  the  working 

of  the  tramway-.  The  line-  affected  are  situated  iii  the  Metropolitan 
Borough  of  Hammersmith,  an- about  .'.'.-route  miles  in  length, 
winked  on  the  overhead  trolley  system,  and  include -the  London 
termini  at  Hammersmith  Broadway  and  at  Shepherd's  Bush  Green 
of  the  system  of  the  company,  which  extends  to  Hampto 
Hounslow,  ami  othei  points  in  tin-  count]  "I  Middies  i  thi 
arrangements  now  proposed  include  provision  for  running  arrange- 
ments between  the  Council  and  the  company.  The  amount  to  Ih- 
paid     by    the    Council    for     tin-     lines     about     to     He    acquired    is 

£235, and.  in  addition.  £12,000  towards  the  company  - 

the  arbitration  and  Bub  ceedings.     The  Chiswick  power 

station,  including  the  whole  of  the  plant,  will  be  transferred  to 
the  Council.  The  Finance  Committee,  reporting  on  the  matter, 
states  that  the  total  capital  expenditure  involved  will  be  I 
including,  in  addition  to  the  £247,000  paid  to  the  company 
foi  counsel's  costs,  and  £63,899  for  reconstruction  of  part  of  the 
purchasable  lines.  In  addition,  further  expenditure  will  be 
necessary  for  junction  lines,  fee.,  necessary  to  give  effect  to  the 
proposed  through-running  arrangements,  the  Finance  Committee 
understands  that  it  is  expected  that  this  will  be  recouped  by  the 
increased  traffic  due  to  through-running  arrangements,  and  that, 
on  the  basis  of  an  annual  mileage  of  1 ,200,000,  it  is  estimated  that 
the  balance  of  receipts  over  working  expenses  (including  renewal.-, 
but  excluding  power,  which  will  he  supplied  by  the  company  free 
of  cost)  will  amount  to  U22.:>17  a  year.  The  total  debt  chaices  in 
the  first  year  will  be  about  £26,870.  decreasing  annually  by  £645. 
The  Council  is  to  complete  the  purchase  not  earlier  than  the 
declaration  of  peace,  and  not  later  than  12  months  afterwards. 
The  Council  approved  the  capital  estimate  at  its  meeting  this 
week. 

Newcastle. — War  Bonus. — The   Tramways  Committee 

has  reconsidered  the  increased    war    bonus  given  to  motormen  a 

fortnight  ago.  and.  after  hearing  a  deputation  of  the  men.  increased 
the  bonus  from  Is.  to  5s.  weekly. 

Wolverhampton. — Amended  terms  for  the  tramway  sen  ice 
intercommunication  between  Bilston  and  Wolverhampton  and 
Willenhall  and  Wolverhampton  have  been  agreed  to. 

Accident. — Two  cars,  proceeding  in  tin-  same  direction,  collided 
at  Dudley,  on  Thursday,  last  week  :  one  passenger  was  slightly 
injured. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia.—  J"    the-    matter   of   an    industrial    dispute 

bit  ween  the  Marine  Radio-Telegraphists'  Institute  of  Australasia 
and  the  Amalgamated  Wireless  Association  and  other*,  the  partie* 
have  arrived  at  an  agreement,  which  provides  for  the  payment  of 
wages  to  wireless  operators,  who  are  required  to  hold  first-class 
certificates  of  efficiency,  if  they  are  members  of  the  union,  at  rates 
per  month  as  follows  : — First  year.  £9  a  month  ;  second  year  £10; 
third  year.  £11  ;  fourth  year.  £13  ;  fifth  year,  ill  :  sixth  year. 
615;  seventh  year.  £16;  eighth  and  subsequent  years.  £16  a 
month;  every  operator,  excepting  when  on  leave,  to  have  meaN 
and  proper  living  accommodation  provided  on  respondents  ressela, 
or  to  be  allowed,  when  temporarily  ashore.  5a.  a  day  at  a  home  port 
or  7-.  lid.  per  day  at  any  other  port.  When  permanently  on  shore, 
an  extra  allowance  to  be  given  ot  £43  per  annum.  Thirty-eight 
days'  leave  of  absence  on  full  pay  to  be  allowed  annually.  Ordinary 
duty  to  be  eight  hours  in  even  24.  raid. 

Illicit  Wireless.— The    Portsmouth    magistrates    have 
committed  for  trial  at  the  Hants  Assizes    B    G    ',,,     electrical 

fitter,  apprentice  in  the  dockyard,  on  a  charge  of  having  apparatus 

for  receiving  messages  by  wireless  telegraphy,  as  mentioned  in  our 
last  issue.     The  desendant  was  released  on  bail  of  tin. 

United  States  Censorship.     On  May   1st    an   executive 
order  signed  bj  President  Wilson  was  published,  providing   for  the 

censorship  of    cable    telegrams    out    of    the    United    States   and    ot 

telegraph  and  telephone  messages  into  Mexico. 
Wireless    Litigation.  —  The    United    States    Court    of 

Appeal  has  given  a  una:'  ion    in    favour  of    tin'    .Marconi 

Co,  with  reference   to  the    Fleming  VS  Tin-  appeal  was 

from  a  judgment  given  by  the  Court  oi  First  Instance  in 
tin-  Marconi  Co.  in  an  action  for  infringement  of  this  patent  which 
it  brought  against  the  lie  Forest  Telegraph  \  Telephoni  > 
Fleming  valve  is  the  most  sensitive  detector  of  wireless  waves  -" 
far  discovered,  and  its  value,  especially  in  respect  ot  long-distance 
wireless  telegraphy  and  telephony,  is  difficult  to  over-estimate. 
The  De  Forest  Co.  included  i ntions  a  counterclaim 

tor   tlir   alleged    infringement    of   seven   ot    its    own    pate: 
Court  of  Appeal    has.  however,  decided   that    there   has  been  no 
infringement   of   six    of   these   patents,   and   that    the  seventh 
invalid.  —  t  ■  nam  ial  I 
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Wireless   Spies  in   Norway.— It    is  reported   thi 

DtJler."  at  a  fort  near  Bergen  recently  set  op  a  wireless  station. 
with  tin  surprising  result  that  the  first  message  received  consisted 
of  the  name  of  a  ship  and  the  time  of  her  departure.  The  message 
had  obviously  been  sent  from  a  secret  station  by  a  spy.  The  ship 
mentioned  was  attacked  a  few  hours  after  her  departure,  hut 
escaped  by  a  lucky  accident. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  --Svuxkv.  —  A ugusl  22nd.  X.s.W.  Govern- 
ment Railways  and  Tramways.  Thirty-six  induction  motors 
(Specification  No.  188).  September  19th. — One  22-Vh.p.  synchro- 
nous motor  (.Specification  Xo.  4SH).  Particulars  from  Electrical 
Engineer's  Office,  61.  Hunter  Street.  Sydney. 

Melbourne.  —  July  2.">th.  Victorian  Railways.  Step-down 
transformer  and  sub-station  equipment  for  Sandringham-Black 
Rock  electric  tramway.  Particulars  from  the  Chief  Storekeeper, 
Railway  Offices.  Spencer  street. 

Manchester. — Way  25lh.  Corporation  Electricity  Com- 
mittee. Various  stores  for  12  months.  Mr.  F.  E.  Hughes. 
Secretary.  Electricity  Department,  Town  Hall. 

Spain.  —  The     municipal      authorities     of     Finisterre 

(Province  of  Corunna)   have   lately   invited  tenders   for  the  con- 
cession for  the  electric  lighting  of  the  town  until  the  end  of  1919. 

Warrington.  —  May  22nd.      Electricity  and   Tramways 

Committee.     Underfeed  mechanical  stoker.    See  "  Official  Notices" 

May  4th. 

Winchester.  —  Corporation.      Coal    fur    the    electricity 

works.     Electrical  Engineer. 


CLOSED. 


Farnborough. —  D.D.C.     PuTsouieter  Engineering  Co.,  ;ii 

(ll:1   l"s.  ;  motor  and  pomp  for  the  sewage  works.     The  tender  of 
the  Alderslu.it  Has  Co.,  at  E74,   for   laying  the  cable  and  fixing  the 

transformer,  has  l>een  accepted. 

Gillingham  (Kent).  T.C.  Transformer*  British  Elec- 
tric Transformer  Co.,  £  1  :s7. 

London.  —  L.C.C.  —  Highways  Committee,  six  auto- 
transformers  in  connection  with  the  supply  of  additional  power  in 
the  Woolwich  district.  6596  :  British  Electric  Transformer  Co., 
Ltd   (the  only  tender  received). 

War  Pensions  Board. — Electric  bell  and  fire-alarm  installation 
at  Duke  of  York's  Schools,  Chelsea  :  Xapier.  Khnber,  Ltd. 

Malvern. — D.D.C.  Meiers  fbrayear:  Electrical  Appa- 
ratus Co. 

Southend. — T.C     Accepted  tenders  :  — 

irthington  Pump  Co.—  Centrifugal  pump  for  the  supply  of  water  to  tin- 


Spain. — With  reference   to   the   projected    underground 

electric  railway  system  in  Madrid.  11. M.  Consul  there  reports  that 
the  contract,  fur  the  construction  of  the  earth  and  masonry  works 
of  the  line  Xo.  1  of  the  Metropolitan  Railway  in  Madrid  lias  been 
awarded  by  the  concessionaires  of  the  railway  to  a  Spanish  firm.— 
Ji.mnl  uj  Trmlr  jirurnal. 

Sunderland. — Council.     Tenders  accepted  : — 

P.  Smith  &  Co.— Copper  roil. 

Stewart  A  Lloyds.  Ltd.  —Steam  and  water  pipe  work,  ftc. 

J.  Blakeborongli  ft  Suns.-  i.t.  sluice  \alyes. 

Wolverhampton.— T.C.    Staveley  Iron  &  Coal  CY...  Ltd.  : 


cast-iron  condenser  pi|>es.  at  i>L'"i. 


FORTHCOMING     EVENTS. 


Institution  of  Mechanical   Engineers.  — Friday,  May  18th.     At  6  p.m.    At 

the  Institution   ol  Civil    Bngineers;  Great  Qeorge  Street,  S.W.    Paper  on 

-The  Construction  o(  Tin  bine  Pumps,"  bj  Mr.  A.  E.  L.  Chorlton. 
Reyal  Institution  of  Great  Britain.     Friday,  May  18th.    At  5.30  p.m.    At 

Albemarle  Street,  W.      Lecture  on   "The  Complexity  of   the  Chemical 

Elements,"  by  Prof.  F.  Soddv,  F.H.s. 

Saturdays,    May    19th    and    26th.      At   3  p.m.      At    Albemarle    Street, 

Piccadilly,  W.     Lectures  (III   and  IV)  on  "The    Electrical    Propeiiii-s  ,.i 

Gases."  by  Prof.  Sir  J.  3'.  Thomson,  Pies.  K.S. 
Junior   Institution  of   Engineers.— Friday.  May  18th.     At  7.30  p.m.     At 

39.  Victoria  Street.  SAW      Paper  on   "  Metric  Weights  and  Measures  and 

Decimal  Coinage,"  by  Mr.  E.  C.  Barton. 

Institution  of  Mining  and  Metallurgy.— Thursday,  May  24th.  At  5.30  p.m. 
At  the  rooms  ol  tne  Geological  Society,  Burlington  House,  Piccadilly,  \V. 
Paper  on  "  Shall  Great  Britain  and  America  adopt  the  Metric  System  '  " 
by  Mr.  W,  R.  lngalls.  Members  of  the  Institution  of  Electrical  Engineers 
and  other  engineering  societies  are  invited  to  attend  and  take  part  in  the 
discussion. 


NOTES. 
Foundations    at    Dalmarnock    Power    Station. — In    a 

paper  read  before  the  Scottish  branch  of  the  Xational  Association 
of  Colliery  Managers,  Mr.  Sneddon  described  the  method  of  piling 
adopted  at  the  new  Dalmarnock  power  station.  Difficulty  was 
experienced  through  river  water  boiling  up  during'  excavating  opera- 
tinns  :  Simplex  steel  sheet  piling  was  employed  in  place  of  timber, 
the  method  of  jointing  and  interlocking  assuring  an  efficient  and 
water-tight  construction.  These  piles  are  driven  by  a  steam 
hammer,  which  rests  on  the  top  of  the  piles  and  drops  with  them  : 
by  a  slight  rearrangement  of  the  apparatus  and  the  use  of  a  grip 
the  piles  can  also  be  withdrawn  by  the  hammer.  In  constructing' 
the  inlet  culvert,  which  is  1 1  ft.  wide  and  34  ft.  deep,  considerable 
difficulty  was  experienced  owing  to  a  lake  of  mud  being  found 
immediately  below  the  desired  depth.  Piles  which  pierced  the 
crust  of  the  mud  began  to  move  downward  of  their  own  accord. 
The  depth  of  this  lake  proved  by  means  of  piles  was  some  60  ft. : 
some  24-ffc  diameter  oak  trees  recovered  from  this  part  were  i|uite 
fresh,  and  were  considered  to  be  over  1,000  years  old. 

The  Tramways  and  Light  Railways  Association. — The 

annual  Cougress  of  this  Association  will  be  held  at  the  Institution 
of  Civil  Engineers  in  London  on  Friday.  June  29th.  at  2.30  p.m. 
After  the  annual  meeting,  Mr.  A.  Norton  will  read  a  paper  on 
"The  Manufacture.  Life,  and  Maintenance  of  Tramcar  Tires." 
illustrated  by  diagrams  and  lantern  slides.  Among  the  subjects  to 
lie  discussed  will  be: — "Standardisation  of  Conditions  of  Labour 
and  Rates  of  Pay,"  by  Mr.  E.  H.  Edwardes  (,S.  Lanes.  Tramways 
Co.),  and  "  Fares."  by  Mr.  A.  V.  Mason  <  S.  Metropolitan  Tramways 
Co.).  Some  of  the  members  will  dine  together  informally  and 
simply  in  the  evening. 

The  Decimal  Association.— Tin-  report  of  the  Executive 

Committee  for  the  year  131G  has  been  issued.  It  states  that  in  no 
previous  year  since  the  formation  of  the  Association  has  there 
l>een  such  a  magnificent  response  to  the  efforts  of  the  Committee. 
resulting  in  a  largely-increased  membership,  while  resolutions  in 
favour  of  the  decimalisation  of  our  coinage  and  weights  and 
measures  have  been  passed  by  numerous  important  public  bodies. 
A  long  list  of  the  latter  is  given,  from  which  we  select  the 
following  examples  : — 

The  Executive  Council  of  the  County  Councils  Association  and 
367  i  muity  and  Town  Councils  :  Associated  Chambers  of  Commerce. 
and  Chambers  generally  :  Association  of  Trade  Protection  Societies  : 
British  Imperial  Council  of  Commerce:  Council  of  Manchester 
Association  of  Importers  and  Exporters ;  Conrt  of  Common 
Council  of  the  City  of  London  ;  East  India  Association  .  Incorpo- 
rated Associations  of  Head  Masters  and  Assistant  Masters  :  Xational 
Chamber  of  Trade ;  Xational  Farmers'  Union:  National  federation 
of  Building  Trade  Employers  of  Great  Britain  and  Ireland  :  Silk 
Association  of  Great  Britain  and  Ireland  :  Committee  on  Decimali- 
sation of  the  British  Science  Guild. 

The  Association  of  Chambers  of  Commerce  of  the  United 
Kingdom,  at  its  annual  meeting,  requested  the  Executive  Council 
to  arrange  for  the  introduction  of  Bills  to  decimalise  the  currency 
and  tu  substitute  the  metric  system  for  the  existing  system  of 
weights  and  measures,  and  to  urge  the  Government  to  make 
representations  t.i  the  Governments  of  the  Dominions  with  the 
same  end  ill  view. 

One  of  the  recommendations  submitted  by  the  President  of  the 
Institution  of  Electrical  Engineers  to  the  Board  of  Trade  Com- 
mittee on  the  Electrical  Trades,  was  "  that  the  use  of  the  metric 
system  be  made  compulsory  after  a  reasonable  period,  and  during' 
this  period  all  trade  catalogues  make  use  of  both  the  British  and 
the  metric  systems." 

At  the  annual  general  meeting  of  the  London  City  and  Midland 
Bank,  the  chairman.  Sir  Edward  Holden.  spoke  very  strongly  in 
favour  of  the  decimalisation  of  coinage  and  weights  and  measures, 
and  supported  the  system  of  coinage  advocated  by  the  Association. 
At  the  annual  meeting  of  the  Institute  of  Chartered  Accountants, 
the  President.  Sir  H.  Woodburn  Kirby.  in  outlining  what  was 
essential  in  equipping  ourselves  to  win  back  our  foreign  trade  from 
the  Germans,  emphasised  the  importance  of  establishing  the  metric 
system  of  weights  and  measures  and  a  decimal  system  of  coinage. 
Of  the  replies  received  in  answer  to  a  questionnaire,  kindly  sent  out 
by  Messrs,  Geo,  S.  smith  Dalby  Welch,  at  their  own  expense,  to 
:  the  largest  firms  in  the  United  Kingdom,  asking  if  they 
were  in  favour  of  the  decimalisation  of  the  coinage  and  the  adop- 
tion of  metric  weights  and  measures.  99  per  cent,  were  in  favour. 
Of  the  replies  received  in  answer  to  a  similar  questionnaire  sent  out 
by  the  British  Engineers'  Association,  90  per  cent,  were  in  favour 
of  the  early  adoption  of  a  decimal  system  of  coinage,  and  86  ]*-r 
cent,  in  favour  of  the  compulsory  use.  after  a  short  transition 
period,  of  the  metric  system  of  weights  and  measures. 

Manchester,  which  was  formerly  a  stern  opponent  of  the  pro- 
jected reforms,  is  rapidly  becoming  a  decimal  stronghold,  and 
possesses  a  Decimal  Association  of  its  own. 

Various  methods  of  decimalising  the  coinage  were  put  forward 
for  consideration,  and  were  also  very  fully  discussed  in  the  Press. 
Whilst  admitting  that  there  was  something  to  say  in  favour  of 
each,  particularly  the  dollar  and  cent  of  the  United  States  and 
Canada  as  being  the  coinage  of  the  largest  section  of  the  English- 
Bpeaking  people,  and  most  readily  adaptable  owing  to  the  cent 
being  equal  to  our  halfpenny,  the  Committee  came  to  the  conclu- 
sion that  the  most  practical  scheme  for  British  use  would  be  one 
that  would  permit  of  our  maintaining  our  sovereign  subdivided 
into  1.000  mils,  or  the  sovereign  as' 10  florins,  with  the  florin  sub- 
divided into  100  cents.    Of  these,  the  latter  was  preferred,  as  it 
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possessed  the  advantage  of  the  former  whilst  being  simpler  for 
accounting  and  general  use. 

Owing  to  the  almost  universal  use  of  the  metric  system,  no 
alternative  system  of  decimalisation  could  be  put  forward  with  any 
chance  of  support  ;  there  were  some  associated  rather  more  with 
the  works  side  than  the  sale  side  of  business  who.  whilst  admitting 
the  advantage  of  decimal  calculation,  felt  that  the  decimalisation 
of  the  foot  or  yard,  or  some  other  British  measure,  would  meet  the 
desired  change,  but  the  Committee  thinks  that  even  these  are  now 
convinced  that  there  is  no  alternative  to  our  mystifying  methods 
of  to-day  but  the  metric  system. 

The  recommendations  of  the  Dominions  Royal  Commission  on 
the  desirability  of  introducing  metrical  weights  and  measures,  and 
a  new  style  of  coinage  based  on  the  decimal  system,  state  that 
there  is  clearly  in  the  Dominions  a  considerable  body  of  opinion  in 
favour  of  this  change.  The  members  of  the  Commission  are  of 
opinion  that  the  termination  of  the  war  will  bring  with  it  an 
unequalled  opportunity  for  securing  this  much-needed  reform,  and 
recommend  that  the  Government,  and  the  Governments  of  the 
Oversea  Dominions,  should  then  co-operate  to  establish  through- 
out the  Empire  a  uniform  coinage  based  on  the  decimal  system. 
and  uniform  weights  ami  measures  based  on  the  metric  system. 

Our  Consuls  have  continually  drawn  attention  to  the  necessity 
of  adopting  the  metric  system  of  weights  and  measures  and  cata- 
loguing and  invoicing  in  the  language  of  the  country  in  which 
trade  is  sought,  and  have  emphasised  time  after  time  how  contracts 
and  orders  have  been  lost  through  neglect  of  these  essentials.  Our 
allies  in  this  world  war  are  also  most  anxious  that  we  should 
adopt  the  metric  system  of  weights  and  measures,  with  a  view  to 
increasing  our  trade  with  them  after  the  war. 

The  Committee  strongly  commends  to  the  notice  of  educational 
authorities  and  public  bodies  the  formation  of  a  Central  Institute 
of  Commerce  in  London,  with  a  Sub-Institute  for  each  country  or 
group  of  countries  speaking  the  same  language,  in  which  young 
men  could  qualify  as  representatives  to  such  countries,  or  for  posi- 
tions in  firms  trading  with  such  countries  at  home,  not  only  by 
learning  the  language,  but  also  by  obtaining  a  thorough  knowledge 
of  the  traditions,  customs,  and  manners  of  the  country,  in  addition 
to  up-to-date  methods  of  introducing  business.  In  such  institutions 
shouhUour  aspirants  for  Foreign  Office,  Legation,  and  Consular 
appointments  graduate,  and  from  such  institutions  should  our 
manufacturers  and  shippers  be  able  to  obtain  not  only  their  accom- 
plished men,  but  all  necessary  information  to  assist  them  in 
successfully  competing  in  the  world's  markets. 

Pending  the  formation  of  such  institutions  and  the  adoption  of 
the  reforms  of  coinage  and  weights  and  measures,  the  Committee 
advocates  the  use  of  the  metric  weights  and  measures,  and  the 
language  of  the  country  in  which  business  is  being  sought,  in  all 
catalogues,  estimates,  and  contracts  now  being  prepared. 

Owing  to  the  extent  of  propaganda  work  projected  by  the  Com- 
mittee in  1910.  it  was  decided  to  delegate  the  arrangement  of  it  to 
a  Sub-Committee  composed  of  the  following  members  : — Sir  Richard 
Bubridge,  Bart,  (chairman).  Mr.  G.  F.  Garnsey,  Dr.  W.  W.  Hard- 
wicke,  Mr.  A.  J.  Naughton,  Mr.  Theodore  McKenna. 

The  large  number  of  lectures  given  in  various  parts  of  the  kingdom 
during  the  year  were  most  successful,  generally  resulting  in  a  vote 
in  favour  of  the  projected  reforms.  Most  of  these  lectWes  devolved 
upon  Mr.  E.  C.  Barton,  who,  being  an  Australian,  was  in  a  position 
to  speak  as  to  the  disposition  of  some  of  the  Dominions  whilst 
advocating  the  adoption  of  the  reforms  by  the  Mother  Country. 
He  has  recently  been  elected  a  member  of  the  Executive  Committee. 

The  accounts  show  income  £fi0o\  expenditure  _t  "i  1  s .  surplus  £88. 

A  meeting  will  be  held  at  the  Mansion  House,  under  the  presi- 
dency of  the  Lord  Mayor  of  London,  about  the  middle  of  June,  to 
further  the  movement  towards  the  adoption  of  decimal  coinage 
and  metric  weights  and  measures.  Full  particulars  may  lie  obtained 
from  the  secretary  of  the  Decimal  Association.  Finsbury  Court. 
E.C.  2.  by  whom  the  meeting  is  being  organised  :  application  tin- 
tree  tickets  of  admission  should  be  made  as  early  as  possible. 

Volunteer  Notes. — '  Iodnty  of  London  ENGINEER  Volun- 
teers (.Field  Companies). 

Orders  tor  the  Week.    By  Lient.-Colonel  C.  B.  Clay,  V.D.,  Commanding  :— 

Monday,  Han  21«*.— Technical  (or  No.  3  Company.  Right  Halt  Company,  at 
Regency  Street.     Drill  No.  3  Company,  Left   Half  Company.     Signalling  Class, 

Tariday,  May  92n</.— Lecture,  ti.SO,  Company  Commander  Castell,  "  Knots 
an.]  Lashings  and  Trestle  Bridging."  Physical  drill  and  bayonet  fighting. 
7.30  to  8.30. 

n'edntiday.  May  -23rd.— Drill,  No.  1  Company,  Left  Half  Company.  6J5. 

7'Aiir«davi3/u»24tft.— Drill,  So. 2  Company,  Left  Half  Company.  Ambulance 
Class  hv  M.O.,  6.30.     Signalling  Class. 

Friday,  May  25J*<<— Technical  for  No.  2  Company.  Left  Halt  Company,  at 
Rsgencj  street.  Drill,  No.  3  Company,  Right  Half  Company.  Recruits  Drill, 
at  ii.30  to  7.30. 

aaturdaf,  Van  361*,  and  Sunday,  Man  27«*.    Bee  Special  I 

(Byorderl,  Maci.f.uii  Yf.arslf.y,  Company  Commander  and  Adjutant. 

Foreign    Trade.— Thk    April   Figures.— The   official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  : — 

April,            in,-,  or  I  months,  1917. 

Imports.                       1917,              See,  Inc.  or  dee. 

Electrical  goods,  &e. ...       166,177         -  42;398  + 

Machinery       597,541         -   40,37«  -      144,261 

Exports. 

Electrical  goods          ...       220.705         -    52,669  - 

Machinery        1,281,766         -      2,583  4    1,233,861 

The  Board  of  Trade  Committee  on  Electricity  Supply 

and    the    l.M.E.A.     The   Council    of    the    I.M.E.A.,   on    May    ith. 

resolved  that  the  President  of  the  Board  of  Trade  should  be  urged 
to  give  more  adequate  representation  to  local  authorities  upon  the 
Committee  appointed  by  him  to  consider  and  report  on  the  supply 
of  electrical  power  in  the  United  Kingdom,  and  circularised  the 


members,  requesting  thai  •  .H  ii  ii.-ai  anthoril 
tions  on  the    lines   ol 
Ifay  3rd,  and  transmit  the  sam<    to  the   Pn 
Trade  and   to  their  local  members  of   Partial 
possible  date. 

The  Bradford  resolution  was  almost  identical  in  terms  with  that 
passed  by  the  West  Ham   Electricity  Committee,  and  reported  in  . 
our  issue  of  May  1th  ;   it  sets    forth    that  the  Council  is  of  opinion. 
having  regard  to   the   important   part    at   present  played 
authorities  in  the  supply  of  electrical  energy  and  the    extensive 
character  of  the  capital  commitments  in  relation  thereto,  that  local 
authorities  owning  electrical  undertakinge  are  inadequately    repre- 
sented orrthe  Committee  appointed  by  the  President  of  the  Board 
of  Trade   to  consider  and   report   on   the  future  supply  of  electric: 
power  for  all  classes  of  consumers  in  the  United  Kingdom,  and 
strongly  urges  upon   the   President   of   the  Board   of   Trade   the 
necessity  of  increased  representation   being  given  to  them,  in  the 
interests  of  both  the  ratepayers  and  the  consumers  of  i 
energy. 

In  a  letter  to  Sir  Albert  Stanley  .  dated  Ma\  7th,  the  hoi 
tary  of  the  l.M.E.A..  Mr.  II.  Faraday  Proctor,  emphasised  the 
inadequate  representation  of  the  local  authorities,  and  stated  that 
the  interests  which  the  local  authorities  have  at  stake,  and  the 
services  which  they  render  in  the  supply  of  electricity,  far  out- 
weigh those  of  all  other  undertakers,  the  energy  supplied  by  them 
being  more  than  double  that  supplied  by  companies. 

L.C.C.  Employes'  Wages.— The  Rolling-Stock  Concilia- 
tion Board  of  the  London  Council's  tramway  department  has 
granted  an  advance  of  ">s.  a  week,  to  lie  regarded  as  war  wages,  to 
the  undermentioned  employes  at  car-sheds  :  Bodymakers.  brakes-. 
men,  brakesmen's  mates,  controller  repairers,  controller  and  motor 
cleaners. fitters. greasers. plough  repairers, re- wheelersand truckmen  : 
to  employes  at  the  central  repairs  depot  :  Armature  winders,  body- 
makers,  coach  painters,  colourmen.  brush  hands,  controller  repairers, 
magnet  and  coil  winders,  crane  drivers,  engineering  labourers,  lorry 
drivers,  plough  repairers,  writers,  tire-setters,  wheelwrights  and 
wiremen.  Armature  winders  :  The  advances  to  commence  as  from 
and  including  April  1st.  1(117. 

The  Highways  Committee  reports  that  requests  have  been  received 
from  wiremen  and  wiremen*s  mates  in  the  electrical  section  of  the 
tramway  department  for  an  increase  of  2fd.  and  2d.  an  hour 
repectively  in  their  rates  of  pay  :  also  from  persons  employed  in  the 
traffic  section  of  the  tramway  department,  for  an  increase  in 
wages  of  Is.  8d.  a  day.  or  Ins.  a  week,  and  payment  at  the  rate  of 
time  and  a  half  for  overtime.  The  Committee  recommends  that 
both  applications  be  referred  to  the  Conciliation  Boards. 

Fixation    of    Atmospheric    Nitrogen.  —  The    Sciintifie 

American  gives  an  account  of  an  address  delivered  by  Prof.  J.  E. 
Bucher,  of  Brow-n  University.  U.S.A..  at  the  recent  annual  Con- 
ference of  Chemical  Engineers  in  New  York,  in  which  he  announced 
the  fixation  of  nitrogen  from  the  air  by  a  purely  chemical  process 
involving  no  electric  power  consumption. 

A  mixture  of  soda  ash.  powdered  iron  or  iron  ore.  and  powdered 
coke  is  subjected  to  ordinary  furnace  heat,  and  air  is  passed  over 
the  heated  mixture.  This  results  in  the  production  of  sodium 
cyanide,  the  iron  remaining  unchanged  after  acting  as  a  catalytic 
agent.     The  cyanide  produced  is  treated  in  one  of  three  ways  :  - 

(1)  Treated  with  steam  to  produce  sodium  carbonate  ami  ammonia. 
the  latter  of  which  serves  as  the  basis  ol  the  nitrogen  products 
used  in  the   manufacture  of   fertiliser-,  explosives,  dyestuffs,  ,vx.  : 

(2)  treated  with  the  carbon  dioxide  from  the  furnace  to  produce 
urea,  a  substance  three  times  as  rich  in  nitrogen  as  nitrate  of  soda. 
and  twice  as  rich  as  ammonium  sulphate,  and  which  is.  conse- 
quently, a  highly  concentrated  fertiliser  having  the  added 
agricultural  advantage  of  non-acidity:  or  (3)  decomposed  electro- 
lytically  to  produce  metallic  sodium  and  cyanogen^  The  former  of 
these  products  has  great  commercial  value,  while  the  latter,  by 
absorption  by  hydrochloric  acid,  yields  oxamide,  which  is  an 
invaluable  fertiliser  containing  30  per  cent,  nitrogen,  but  hitherto 
unavailable  on  account  of  its  high  price. 

The  production  of  artificial  nitrates  by  the  fixing  of  atmospheric 
nitrogen  has  for  20  years  been  hindered  as  a  commercial  process  by 
the  necessity  for  cheap  and  unlimited  electric  power,  and  the 
industry  has  been,  consequently,  confined  to  Norway,  the  United 
States  of  America,  and  other  countries  possessing  abundant  water- 
power.  The  present  urgent  demands  for  these  products,  both  for 
munitions  of  war  and  in  agriculture,  make  Prof.  Bucher'a 
announcement  of  great  interest,  and  the  successful  commercialisa- 
tion Of  the  process,  which  is  slill  in  the  laboratory  stage  and 
undergoing  large-scale  trials,  would  have   far-reaohinp  results. 

The  matter  is  of  importance  to  the  electrical  industries  in  view 
of   the   threatened   competition    with    the   electrical    pro 
present  employed. 

Parliamentary.    -In  the  Bouse  of  Commons,  oil  Mouday, 

the  West  Kent  Electric  Power  Hill  w  as  read  a  third  time.  The 
Lancashire  Power  Construction  i'o.'s  Kill  and  the  Nottinghamshire 
and  Derbyshire  Tramways  Hill  were  read  a 

Export    Standardisation    Rules  — Mr.    D.   X.    Dnnlop. 

secretary    ot    the    P.  KAMA.,    writes     as     follows  'II. 

announcement  in  the  technical   Press  hat  the  Council 

of  this  Association  have  issued  a  s,-t  of  British  export  -t  indardisa 
tion  rules  for  electrical  machinery  having,  unfortunately,  given 
rise  to  misapprehension,  I  am  desired  to  state  that  these  rules  are 
in  no  nay  intended  to  replace  the  British  standard!! 
electrical  machinery  which  are  issued  by  the  Engineering  Standards 
Committee  to  cover  British  made  plant  for  home  and  export  trade, 
and  in  the  drafting  of  which  the  Association  is  closely  and 
cordially  co-operating." 
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Canadian   Water    Powers    Report. — We   have   re 

from  the  Canadian  Department  of  the  Interior.  Water  Power 
Branch,  the  annual  report  for  the  year  ending  March  31st,  1916. 
A  summary  of  the  year's  work  is  as  follows  : — 

1.  The  amendment  to  the  Dominion  Lands  Act  to  prevent  the 
disposition  in  any  other  way.  except  under  the  Water  Power 
Regulations,  of  lands  valuable  for  water-power  purposes. 

2.  The  re-purchase  for  tl00,18851  by  the  Government  of  the 
land  dominating  Silver  Falls  site  on  the  Winnipeg  River,  thereby 
ensuring  for  all  time  to  eome  the  control  by  the  Government  of 
all  the  natural  fall  on  the  Winnipeg  River  between  Lac  dn  Bonnet 
and  Lake  Winnipeg,  representing  a  total  power  capacity,  under 
regulated  tiow.  of  190,000  continuous  24-hour  h.p. 

X  The  commencement  of  investigations  of  the  water-power 
resources  of  the  Province  of  Nova  Scotia,  under  co-operative 
agreement  with  the  Nova  Scotia  Water  Power  Commission. 

4.  The  completion  and  installation  of  the  water  power  exhibit 
in  the  Canadian  Pavilion  at  the  Panama  Pacific  International 
Exposition,  and  the  participation  by  Canadian  engineers,  in  co-ope- 
ration with  the  engineers  of  this  branch,  in  the  proceedings  of  the 
water-power  section  of  the  International  Engineering  Congress, 
held  at  San  Francisco  during  the  Panama  Pacific  International 
Exposition. 

5.  Completion  of  the  extensive  power  and  stqrage  investigations 
on  the  Winnipeg  River. 

i'..  Satisfactory  progress  of  the  presentation  of  the  water-power 
case  before  the  International  Joint  Commission  in  the  Lake  of  tin- 
Woods  Reference. 

The  report  is  of  an  interesting- character,  and  replete  with  views. 
diagrams,  maps,  &c.,  ami  is  fully  in  line  with  the  Government 
policy  of  making  Canadian  water-power  resources  known  throughout 
the  world.  In  this  connection  it  is  interesting  to  note  that  one 
suggested  method  of  attaining  this  end  is  the  use  of  moving 
pictures,  films  for  which  it  is  considered  would  Ik-  welcomed  In- 
engineering  professional  societies  and  most  of  the  American 
Universities— the  States  being  the  country  most  likely  to  assist  in 
the  financial  and  commercial  development  of  such  water  resources. 

One  section  of  the  report  on  the  prospects  of  electrical 
fixation  of  nitrogen  deals  with  a  subject  which  is  much  in 
evidence  at  the  present  time,  although  the  author  apparently 
holds  out  no  very  favourable  prospects  for  such  development  for 
Canadian  use  in  the  near  future,  due.  so  tar  as  fertilisers  are  con- 
cerned, to  the  possibilities  of  continuous  cereal  growing  on  the 
prairies  at  the  moment,  and  the  negligible  amount  of  such  fertiliser 
which  would  be  needed  with  this  soil  if  judicious  rotation  of  crops 
were  adopted  in  the  future. 

In  summarising  the  position  as  regards  the  supply  of  nitrogen, 
the  author  points  out  that  before  the  war  Chile  produced  l'; 
million  tons  of  sodium  nitrate  a  year,  of  which  2j  millions 
were  exported,  and  appearances  indicate  that  50  years  may  pass 
before  this  source  becomes  short,  and  therefore  the  price  of  Chile 
saltpetre  will  for  years  regulate  the  market  value  of  combined 
nitrogen. 

As  regards  industrial  sources,  in  1913  the  ammonium  sulphate 
produced  from  coking  plants  was  1,365,700  long  tons ;  the -world 
production  of  cyanamide  for  the  same  year  was  114,093  tons,  and 
of  Norway  nitrate.  79,000  tons. 

Combined  nitrogen  is  important  in  more  valuable  forms  as  a 
constituent  of  coal-tar  dyes  and  other  coal-tar  derivatives. explo- 
sives, collodion,  celluloid,  and  other  pyroxglins.  prussiates,  cyanides, 
nitrates.  \.-. 

The  electrochemical  methods  of  obtaining  atmospheric  nitrogen 
consist  principally  of  the  Birkeland-Eyde,  Schonherr,  Pauling,  and 
cyanamide  (Caro-F'ranck) — which  have   been  described  at  various 

limes    in   our   pages.      Data    is    given   showing    that    J. lb.    of 

nitrogen  produced  by  the  cyanamide  process,  only  require  -''44  H.P. 
years,  as  against  9'52  H.P.-years  for  a  similar  production  by  the  are 

process. 

Of  the  artificial  sources,  coke  mens  have  l>een  mentioned  ;  there 
is  also  the  Haber  process  (not  electrical)  of  combining  hydrogen 
and  nitrogen  in  the  presence  of  a  catalytic  agent  to  form  ammonia, 
which  is  largely  employed  in  Germany  at  the  present  time. 

[The  author  makes  no  reference  to  .the  Ostwald  process  -which 
is  being  exploited  in  this  country  by  the  Nitrogen  Products  and 
Carbide  Co. — in  which  nitric  acid  is  manufactured  from  ammonia, 
the  latter  being  derived  from  calcium  cyanamide  ;  it  is  reported 
that  plants  are  projected  for  30. 000  tons  per  annum  in  this  country. 

The  author  concludes  that  arc  processes  are  inefficient,  and  can 
only  prove  commercially  successful  when  power  can  be  cheaply 
obtained  and  the  cost  of  marketing  the  product  is  low.  The 
cyanamide  process  is  successful,  and  is  being  developed  in  Canada 
by  private  interests  :  the  Haber  process  is  not  electrical,  and  is 
possibly  the  most  successful  of  all.  [Again  no  reference  is  bade 
to  the  Ostwald  process.] 

The  author  concludes  that  present  action  should  be  confined 
to  securing  an  option  on  large  blocks  of  power  where  required, 
and  considering  the  question  of  establishing  an  experimental 
works. 

Russian  Electrification  Project. — A  serm-6fficia]  journal. 

the  Tvrg.  Prom.  Ga:eta.  says  : — Some  large  Moscow  capitalists 
have  for  some  time  been  turning  their  attention  to  the  mining 
and  metallurgical  industries  of  the  Donetz  Basin,  and  now  these 
gentlemen  have  taken  up  the  provision  of  electrical  energy  for  all 
the  metallurgical  industries  of  South  Russia,  for  which  purpose  a 
share  company,  under   the  style  of   Ugletok  (Coal  Current),  with  a 

capital  of    150, 1,000   roubles,  is  being  former].     The  statutes  of 

the  Ugletok  concern,  according  to  an  official  Russian  paper,  have 
already  been  drawn  up  and  submitted  to  the  proper  authorities  for 
confirmation.      The   o\  ug    bureau   of   the   Ugletok  has  been 


installed  in  Kharkoff.  and  leading  engineer!  and  leading  authorities 
are  taking  part  in  its  operations. 

In  the  explanatory  report  accompanying  the  statutes  it  is  shown 
that  the  war  has  brought  Russia  face  to  face  with  a  series  of 
problems  of  first -class  Imperial  importance.  Amongst  these 
problems  the  most  pressing  is  certainly  the  supply  of  fuel 
and  metal.  At  the  close  of  the  war  the  country's  needs  in 
these  respects  will  increase  rather  than  diminish.  The  Ugletok  Co. 
undertakes  the  execution  of  all  the  work  of  electrifying  the 
national  industry  in  regard  to  the  wide  region  commonly  known  as 
metallurgical  South  Russia,  which  includes  the  Donetz  coal  and 
anthracite  industry,  blast  furnaces,  and  metallurgical  factories,  the 
Krivoirog  and  the  Nikopol  manganese  and  iron  mine-,  the  salt 
industry,  and  a  great  variety  of  manufactures  :  besides  a  rapidly 
developing  and  extensive  agriculture  and  quickly  growing  towns, 
all  of  which  are  making  a  continuously  growing  demand  for 
electrical  energy. 

A  preliminary  estimate  of  the  total  power  of  the  electrical 
stations  in  the  collieries  of  the  Donetz  Basin  gives  the  figure  of 
75,000  Kw.  If  we  take  as  a  basis  the  possible  maximum  con- 
sumption of  electrical  power  in  the  coal  and  anthracite  concerns 
of  the  Donetz  Basin,  the  total  quantity  of  power  used  there  would 
be  173,000  kw..  that  is  almost  two-and-a-half  times  greater 
than  at  present. 

Besides  the  coal  mines,  the  metallurgical  concerns  of  South  Russia 
are  large  consumers  of  electrical  energy,  amounting  to  about 
287, '.non  kw. -hours  per  annum,  and  using,  in  most  cases,  blast- 
furnace gas  for  its  generation.  If  the  metallurgical  works  were  to 
approximate  their  consumption  of  electrical  energy  to  the  propor- 
tion that  has  been  attained  in  some  individual  factories  in  South 
Russia,  the  total  annttal  consumption  of  energy  might  rise  to  4:.'" 
million  K\v.-hours.  The  difference  between  this  and  the  above- 
mentioned  figure  represents  the  excess  which  apparently  cannot 
be  provided  by  the  existing  electrical  power-producing  plants  in 
the  metallurgical  districts  of  South  Russia,  and  offers  a  ready 
market  for  the  disposal  of  the  energy  to  l)e  produced  by  the 
generating  stations  of  the  Ugletok  Co. 

Further,  one  of  the  serious  results  of  the  present  war  is  the  need 
for  the  development  of  the  agricultural  industry  ;  and  in  that 
respect,  the  cheap  electrical  energy  of  the  Ugletok  may  prove  of 
invaluable  assistance.  The  application  of  electricity  for  ploughing, 
for  local  transport,  for  the  carriage  of  agricultural  products.  &c., 
constitutes  a  problem  the  solution  of  which  lies  within  the  province 
of  electrical  stations.  Finally,  the  central  stations  of  the  Ugletok 
will  be  able  to  supply  town  factories  and  populations  with  electrical 
energy  very  much  more  cheaply  than  at  present. 

The  Ugletok  proposes  to  assist  the  mine  owners  in  the  electrifica- 
tion of  their  equipment  by  offering  credit,  by  installing  machinery. 
and  purchasing  such  abroad,  and  so  on.  Finally,  to  emphasise 
the  importance  of  the  matter  to  the  coal  and  anthracite  industry 
of  the  Donetz  Basin,  it  may  be  pointed  out  that,  with  the  existence 
of  the  central  stations  of  the  Ugletok.  new  concerns  from  the 
very  beginning  would  have  all  the  advantage  of  the  application  of 
cheap  electric  power  for  the  production  of  fuel  and  its  transport 
to  the  railway  stations.  They  would  be  freed  from  the  need  of 
finding  good^nj|fer  for  steam  raising:  and.  what  is  particularly 
essential,  they  would  be  in  a  favourable  position  regarding  labour. 
as  the  electrification  of  the  mines  effects  a  great  economy  in  the 
use  of  man  power.  The  normal  annual  increase  in  the  production 
of  mineral  fuel  in  the  Donetz  Basin,  calculated  moderately  at  10  per 
cent.,  makes  a  quantity  of  150,000,000  poods  a  year,  which  is 
sufficient  to  occupy  one  main  line  in  normal  times.  In  other 
words,  in  order  that  the  lack  of  railways  may  not  ehoke  the 
normal  development  of  the  production  in  the  Donetz  Basin  it  is 
necessary  to  construct  a  new  railway  every  year.  It  is  hardly 
practicable  to  calculate  on  such  a  rate  of  construction  :  and  under 
such  circumstances,  the  rSle  of  the  Ugletok.  which  will  reduce  the 
unnecessary  wear  of  rolling  stock,  gives  it  a  character  of  Imperial 
as  well  as  local  importance. 

Cheap  electrical  energy  supplied  by  the  Ugletok  will  save  the 
town  the  trouble  of  finding  coal  for  its  own  electrical  stations,  and 
make  it  possible  even  for  poor  people  to  use  electric  lighting  : 
whilst  electric  tramways  with  cheap  power  will  assist  in  solving 
the  question  of  dwellings,  which  is  now  acute. 

To  accomplish  all  the  purposes  mentioned  above  the  Ugletok 
proposes,  in  the  first  place,  to  erect  in  the  coal-producing  districts 
of  the  Donetz  Basin  three  large  electric  stations  of  75.000  H.P. 
each.  The  current  from  these  stations  it  is  proposed  to  supply  to 
the  mines  and  factories  in  the  basin  itself,  as  well  as  to  the  towns 
and  villages  and  industrial  concerns  in  the  governments  adjoining 
the  basin.  But  in  the  opinion  of  the  founders  of  the  Ugletok.  the 
project  can  only  lie  carried  out  if  it  is  recognised  as  of  Imperial 
importance;  for  the  basic  idea  of  "central"  stations  presupposes 
the  laying  of  conductors  over  great  distances,  which  means  the 
expropriation  of  proprietorial  rights,  and  the  alienation  and  use  of 
property  belonging  toothers. 

Central    Station    Employes. — With    reference    to    out 

note-  of  last  week.  Air.  H.  II.  Morton  writes  to  say  that  it  is 
impossible  for  him  to  reply  to  all  requests  for  particulars  o"f  the 
National  Engineering  award,  but  anyone  interested  can  obtain 
particulars  at  any  meeting  night  of  the  10  London  Branches  of  the 
Electrical  Trades  Union,  or  direct  from  the  General  Secretary 
137,  Great  Clowe«  Street.  Broughton.  Manchester.  The  London 
Station  Engineers  Branch  (No.  1).  meets  every  Monday  at  The  Old 
Queen's  Head."  London  Road.  Elephant.  London.  S.E.  ;  Station 
Branch  (No.  2)  meets  e\er.\  Tuesday  at  The  Cross  Keys  Hotel. 
Theobald's  Road.  Clerkenwell.  and  on  Tuesday.  May  22nd.  a  special 
meeting,  to  which  all  station  engineers  and  switchboard  attendant^ 
are  speciaUy  it  vited,  will  be  held  nl  '  The  Cross  Keys     Hotel. 
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Electrical  Trades  Union.— The  following  is  a  copy  of 

the  award  of  the  Arbitrator  in  the  matter  of  the  National  Federated 
Electrical  Association  and  the  Electrical  Trades  Union  :  - 

"  1.  A  difference  arose  between  the  National  Federated  Bled  rii  al 
Association  (hereinafter  referred  to  as  '  the  Association  ')  and  the 
Electrical  Trades  Union  (hereinafter  referred  to  as  'the  Union  I  in 
connection  with  an  application  for  an  advance  of  wages  made  by 
the  Union  on  behalf  of  electrical  wiremen.  electrical  fitters,  and 
their  assistants  employed  by  the  firms  in  the  Association.  The 
difference  not  having  been  settled  by  the  parties  was  duly  reported 
to  the  Chief  Industrial  Commissioner's  Department  of  the  Ministry 
of  Labour,  who  referred  the  matter  for  settlement  by  a  single 
Arbitrator  and  appointed  me.  the  undersigned,  one  of  His  Majesty's 
Counsel,  to  act  as  Arbitrator  therein. 

"2.  I  heard  the  representatives  of  the  parties  at  No.  5.  Old 
Palace  Yard,  Westminster,  on  March  12th,  1917. 

"  3.  Since  the  outbreak  of  the  war  the  electrical  wiremen  and 

-electrical  fitters  in  the  London  district  have  received  two  advances 

-namely,  by  an  award  of  August  13th.  1915.  an  advance  of  |d.  per 

hour,  and   by  an  award  of  July  15th,  1916,  a  further  advance  of 

id.  per  hour,  with  pro  rata  advances  to  their  assistants. 

"  i .  The  normal  week  is  one  of  53  hours. 

"  .">.  Including  the  above-mentioned  advances,  the  present  rate 
for  electrical  wiremen  and  electrical  fitters  is  113d.  per  hour,  and 
for  assistants  8}d.  per  hour. 

"  6.  The  Union  claimed  a  further  advance  of  2d.  per  hour. 

"  7.  Having  examined  and  considered  the  evidence,  the  con- 
tentions of  the  parties,  and  the  various  circumstances  of  the  case, 
I  determine  and  award  : — 

"That  on  and  after  the  first  full  pay  in  April,  1917,  the  electrical 
wiremen  and  electrical  fitters  shall  receive  an  advance  of  Id.  per 
hour,  calculated  as  from  and  including  the  first  day  of  April  next. 
with  a  pro  rata  advance  to  their  assistants,  that  such  advances 
shall  lie  regarded  as  war  wages,  and  to  be  recognised  as  due  to 
and  dependent  on  the  existence  of  the  abnormal  conditions  now 
prevailing  in  consequence  of  the  war,  and  that  the  said  rates  as 
increased  by  this  award  shall  remain  in  force  without  alteration 
until  August  1st,  1917,  and  thereafter  subject  to  four  weeks' 
notice  by  either  the  Association  or  the  Union  after  the  said 
August  1st. 

"(Signed)  William  W.  Mackenzie. 

"Dated  March  17M,  1917. 

"  9,  King's  Bench  Walk,  Temple." 

In  i -eply  to  an  inquiry  by  the  Electrical  Trades  Union  as  to  the 
meaning  of  the  term  "  boys  and  youths  "  in  the  finding  of  the 
Committee  on  Production  of  March  1st  for  the  Engineering  and 
Foundry  Trades,  Sir  G.  R.  Askwith  says  that  the  Committee  had 
in  mind  that  the  5s.  per  week  having  been  granted  to  meet  the 
increased  cost  of  living,  should  be  given  generally  to  all  male 
persons  of  18  years  of  age  and  upwards.  The  intention  of  the 
Committee  was  that  apprentices  should  be  included  in  the  term 
"boys  and  youths,"  and  the  2s.  6d.  per  week  awarded  to  them 
should  be  paid  to  all  boys  and  youths  under  18  years  of  age,  in 
addition  to  any  increases  or  bonuses,  whether  these  were  granted 
prior  or  subsequent  to  January  1st,  1917. 

Science  and  Industry. —  It  has  already  been  announced 

that  the  estimates  for  the  Board  of  Education  contain  a  grant  of 
£1,000,000  towards  the  establishment  of  a  new  and  permanent 
Department  of  Scientific  and  Industrial  Research.  This  money 
will  be  paid  to  the  account  of  the  Imperial  Trust  for  the  encourage- 
ment of  such  research,  and  the  Committee  of  the  Privy  Council 
will  be  authorised  to  order  grants  for  an  agreed  period  to  approved 
trade  associations,  by  way  of  supplement  to  the  funds  of  these 
associations.  An  item  of  £7,250  appears  in  the  Civil  Service 
Estimates  for  the  creation  of  the  staff  of  the  department,  £1,500 
beinpr  for  the  salary  of  a  secretary  and  an  assistant  secretary.  Men 
of  science  desire  an  explanation  of  the  meaning  and  use  of  the 
new  venture,  and  to  this  end  Sir  Joseph  Larmor,  Unionist  member 
for  the  University  of  Cambridge,  has  given  notice  of  his  intention 
to  move  the  reduction  of  the  vote  by  £1.000. — Daily  Telegraph. 

National    Insurance    (Unemployment)    Acts,    1911    to 

1916. — Contributions  are  payable  in  respect  of  : — 

2.221  X.  Workmen  who  are  employed  in  an  establishment  carry- 
ing on  any  trade  insured  under  the  National  Insurance  ( Tart  II) 
(Munition  Workers)  Act,  1910,  and  who  arc  engaged  in  shunting 
railway  vehicles  which  are  used  mainly  on  the  premises  of  the 
establishment. 

2,226  X.  Workmen  engaged  in  the  manufacture,  installation, 
and  repair  of  instruments  for  sending  or  receiving  sound  under 
water. 

2,237  X.  Workmen  engaged  in  the  manufacture  of  electrical 
cooking  and  heating  apparatus. 

Contributions  are  not  payable  in  respect  of  : — 

2.2ts.  Workmen  (other  than  those  engaged  in  sawmilling  or 
machine  woodwork)  engaged  in  the  work  of  handling,  preparing, 
and  creosoting  telegraph  poles  and  other  timber. 

Bill  Relating  to  Company  Directors.— In  the  House  of 
Commons,  on  Tuesday.  Sir  Albert  Stanley  (President  of  the  Board  of 
Trade)  presented  a  Bill  to  provide  for  the  disclosure  of  certain 
particulars  respecting  the  directors  of  companies,  and  it  was  read  a 
first  time. 

British    Empire     Producers'    Organisation.  —  At    the 

luncheon  meeting  of  this  organisation,  on  May  21th,  at  the  Savoy 
Hotel.  Sir  Edward  Carson  will  be  the  guest,  and  Admiral  Lord 
Beresford  will  preside. 


Institution   and    Lecture    No'tes.— Illuminating    Engi- 
neering Society.-    The  seventh  annual    report;   was  i 
annual  meeting  on  the   15tB   inst.     The  Society,  dealing  with  the 

scientific  and   the  industrial    aspects  of  a  wide  subject  unites  on 
common  ground  electrical  engineers 

of  lamps  and  shades,  physicists,  ophthalmic  specialists,  architects 
and  surveyors.  This  branch  "I  engineering  has  been  recognised  by 
the  appointment  under  the  Department  of  Scientific  and  Industrial 
Research,  of  a  Joint  Committee  on  Illuminating  Engineering  Thi 
successful  union  of  these  various  interests  is  largely  due  to  the 
efforts  of  the  hon.  secretary,  Mr.  Leon  Gaster,  during  the  last  10 
years.  Mr.  Gaster  is  a  British  subject  of  Roumanian  origin,  and  is 
thus  doubly  associated  with  the  cause  of  the  Allies.  All  the  male 
members  of  his  family  in  Roumania  and  in  England  who  are  ot 
military  age  are  fighting  in  this  cause,  and  one  of  his  nephi 
recently  killed  in  Roumania. 

The  Aeronautical  Institute  of  Great  Britain — A  paper  is  to  be 
read  by  Mr.  E.  A.  Allcut.  of  Messrs.  W.  &  T.  Avery.  Ltd..  on  "  The 
Testing  of  Materials  for  Aeronautical  Construction."  before  the 
Institute  on  May  21th,  at  8  p.m.,  in  the  Central  Hall  (facing 
Westminster  Hospital).  Our  readers  are  invited  by  the  Institute 
to  attend  the  meeting.  • 

Institution  of  Electrical  Engineers.  The  Newcastle  Local 
Section  Committee  has  addressed  the  following  letter  to  Mr.  C.  P. 
Sparks,  President  : — "  The  members  of  the  Newcastle  Local 
Section  Committee  beg  to  send  greetings  to  you  on  the  occasion  of 
the  annual  general  meeting  of  the  Institution  in  London,  and  to 
convey  their  appreciation  of  the  progressive  measures  which  the 
Council-  have  entertained  during  the  period  of  your  presidency. 
They  realise  that  a  very  large  amount  of  your  valuable  time 
must  have  been  devoted  to  this  work,  and  are  confident  that  this 
will  have  a  most  important  bearing  upon  the  immediate  and 
future  development  of  the  electrical  profession.  On  behalf  of  this 
Local  Section,  they  wish  to  thank  you  for  the  attention  given  to 
proxy  voting,  and  other  steps  having  for  their  object  a  closer  touch 
between  the  Council  and  the  provinces. 

"  In  their  desire  to  be  of  more  assistance  to  the  Council,  they 
welcome  your  proposal  to  advise  the  Local  Sections  periodically  by 
letter  of  any  matters  of  moment  which  the  Council  consider 
opportune  to  confide  in  the  Local  Section  Committee. 

"  The  members  of  the  Committee  also  beg  to  tender  their  loyal 
support  to  your  successor  in  office,  Mr.  C.  H.  Wordingham.  and 
respectfully  to  declare  their  whole-hearted  approval  of  his  nomina- 
tion as  president." 

The  result  of  the  election  of  Council  of  the  Institution, 
announced  last  night  at  the  annual  general  meeting,  was  as 
follows  I : — President,  Mr.  C.  H.  Wordingham  ;  vice-presidents. 
Messrs  G.  W.  Partridge  and  W.  B.  Woodhouse  ;  hon.  treasurer. 
Mr.  J.  E.  Kingsbury  :  ordinary  members  of  Council.  Messrs.  LI.  B. 
Atkinson,  W.  A.  Chamen,  J.  S.  Highfield,  Sir  W.  Slingo.  Lieut. - 
Colonel  H.C.  SparKS.  and  Mr.  A.  P.  Trotter. 

Institution  of  Alining  and  Metallurgy.— On  Thursday  next. 
May  21th.  at  5.30  p.m.,  a  paper  by  Mr.  W.  R.  Iugalls.  on  the 
question  "Shall  Great  Britain  and  America  Adopt  the  Metric 
System .' "  will  be  read  and  discussed,  at  the  rooms  of  the 
Geological  Society,  Burlington  House.  Piccadilly.  The  presence  >t 
the  meeting,  and  participation  in  the  discussion  of  the  paper,  of 
members  of  the  Institution  of  Electrical  Engineers  and  other 
engineering  societies  will  be  welcomed  by  the  Council  of  the 
Institution  of  Mining  and  Metallurgy.  Mr.  Ingallsisthe  President 
of  the  Mining  and  Metallurgical  Society  of  America,  and  of  the 
American  Institute  of  Weights  and  Measures,  which  was  recently 
formed  expressly  to  combat  the  rapidly-growing  movement  towards 
the  adoption  of  the  metric  system  in  the  United  States  ;  the  tenor 
and  purpose  of  his  paper  may,  therefore,  be  easily  predicted. 

Appointments  Vacant.-  Assistant  for  mains  besting,  &c., 

and  electrician-in-charge,  for  the  Borough  of  Hornsey  Electricity 
Works.     See  our  advertisement  pages  to-day. 

Electric  Chicken  Brooding.— The  Journal  of  Electricity, 

in  the  course  of  a  short  article  on  the  above  subject,  states 
that  the  electric  brooder  is  built  in  round,  square,  or  oblong  shape, 
in  capacities  from  50  to  1,200  chicks.  The  tops  of  the  hovers  are 
usually  made  of  wood,  insulated  inside  with  asbestos,  and  supported 
on  short  legs.  Strips  of  canvas  or  oilcloth  reach  to  the  floor  and 
retain  the  heat,  the  strips  being  out  into  small  flaps  to  allow  the 
chickens  to  pass  in  and  out.  The  circular-top  hover  has  a  central 
heater  in  the  top  ;  the  other  types  have  coiled  elements  arranged 
round  the  top.  The  air,  when  heated,  banks  against  the  insulated 
top,  and  settles  down  upon  the  backs  of  the  ohickens ;  sui 
vents  are  also  provided  for  ventilation,  and  a  thermostat  for 
automatically  regulating  the  temperature  is  fitted  a  few  inches 
below  the  top. 

A  well-constructed  brooder  is  usually  provided  with  about  100 
watts  capacity  per  100  chicks,  and  the  energy  consumption 
averages  about  20  KW.-hours  per  I1111  chicks. 

The  electric  brooder  has  alnio-i    i1 1 
incubator,  being  a  time  and  labour  saver,  and  producing 
chickens  than  those  brooded  by  fuel  beat. 

Statistics  show  that  an  average  oi  less  than  80  per  oenl 
chicks  are  raised  to  the  roosts  with   many  brooders   now  in  use. 
while  actual  tests  over  is  months  with  a  large  number  oi 
brooders  show  that   the.  proportion  with  them   has  been  raised  to 
above  85  per  cent. 

The  relative  cost  of  producing  heat  per  loo  chickens,  with 
600  b.th.0.  gas  at  si  per  1,000  cb  ft  >->  i  00 :  with  distillate,  at  Sc. 
per  gallon.  815  ;  with  electricity,  at  2c.  per  KW.-hour,  1 

The  improved  results  obtained  with  electricity  would,  in  any 
case,  warrant  a  higher  heat  cost. 
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Electric  Invalid  Chair  Appeal  Case.— Some  months  ago 

we  drew  attention  to  the  proceedings  before  the  Hampstead 
magistrates  when  Mr.  EUewn  was  summoned,  and  a  nominal  fine 
imposed,  for  using  an  unregistered  motor-ear  and  for  driving  a 
motor-car  without  being  licensed — the  "motor-car"  in  question 
being  the  little  electrically-driven  bath  chair  for  invalids,  of  which 
he  is  the  inventor.  Notice  of  appeal  was  given,  and.  according  to 
the  Times,  the  Lord  Chief  Justice,  in  the  Divisional  Court,  on 
Tuesday  last,  dismissed  the  appeal.  Justices  Ridley  and  Avory 
agreeing. 

From  this  it  follows  that  users  of  these  little  vehicles,  requiring 
about  ',  h.p.  to  drive  them  at  a  speed  of  from  2  to  3  miles  per 
hour,  will  have  to  secure  both  a  licence  and  registration,  as, 
according  to  the  Lord  Chief  Justice,  it  was  impossible  to  say  that 
this  vehicle  was  not  a  vehicle  impelled  by  mechanical  power 
according  to  the  definition  of  "  light  locomotive,"  and  therefore  it 
was  within  the  statute  ! 

Really  —one  wonders  how  the  glow  worms  have  so  long  escaped 
the  lighting  restrictions. 

Fatality. — A  Dudley  electrician  named  Joseph  Beaumont 

was  on  Saturday  showing  two  officials  of  his  firm  round  a  trans- 
former house,  and  explaining  the  5,500-volt  switchgear.  when  he 
accidentally  touched  a  live  wire  and  was  killed,  death  being 
instantaneous.  The  body  was  badly  burned,  and  holes  were  burned 
in  the  sheet  iron  casing  of  the  switchgear. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry. 
also  electric  tramway  and  railway  officials,  to  heep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — The  salary  of 
Mr.  Neville  Appelbee,  borough  electrical  engineer  at  Ashton- 
under-Lyne,  has  been  increased  by  £50  per  annum,  as  from 
April  1-t.  Three  years  ago  it  was  suggested  that  an  increase 
of  £100  be  given,  but  owing  to  the  war  Mr.  Appelbee  agreed 
to  the  withdrawal  of  the  application  at   that   time. 

The  Southend-on-Sea  T.G.  has  appointed  Mr.  .1.  T.  Fayi.e, 
traffic  .-uperintendent  of  Leyton  Corporation  Train  ways,  to  lie 
traffic  superintendent  of  the  tramway  system  at  Southend, 
at  ±'3  10s.  per  week,  risiug  by  annual  increments  of  5s.  to 
£4  per  week.  Mr.  J.  Daniels  has  beeu  appointed  driving 
instructor  to  the  Southend  tramways,  at  £3  3s.  per  week. 

At  Erith  recently.  Mr.  H.  A.  MONDAY,  chief  clerk  in  the 
electricity  and  tramways  department,  was  presented  with  a 
case  of  cutlery  on  the  occasion  of  his  marriage.  Mr.  J.  C. 
Williams,  engineer  and  tramway  manager,  made  the  presen- 
tation.    Mr.  P.  .1.  Griffiths  presided. 

General. — Mr.  Leo  Sunderland,  "I  Messrs.  Leo  Sunderland 
and  Co..  has  just  received  the  Freedom  of  the  City  of  London 
as   Liveryman  of  the  Worshipful  Company  of  Glaziers. 

Captain  T.  Prestige  has  resigned  his  membership  of  the 
Electrical  Conciliation  Board  of  the  L.O.C.  Tramways.  The 
Highways  Committee  recommends  the  appointment  of  Mr. 
YV.   II.  p.  Gibson  to  fill  the  vacancy. 

Roll  of  Honour.— Private  E.  YV.  Su\si  i  ry,  ;i  member  of 
tin  staff  oi  the  Bristol  Corporation  electricity  department, 
who  has  been  serving  m  the  K.AM  t'  m  France  for  two 
years,  has  been  awarded  the  Military   Medal. 

The  death  is  announced  of  Mr.  John  Marshall  McCulloch, 
ol  Litherland,  Liverpool.  He  was  employed  as  an  electrician 
on  board  a  hospital  ship  which  was  torpedoed. 

Private  F.  C.  Stanford,  Northumberland  Fusiliers,  who  was 
ed  in  the  permanent  way  department  of  the  Leeds 
City  Tramways,  has  been  killed  in  action,  aged  26. 

Private  H.  A.  Leach,  B  UU:  .  who  has  fallen  in  action, 
alter  many  year*'  service  on  the  Brighton  Corpora- 
tion Tramways. 

Lanoe-Corporal  L.  I'.  Crouch,  who  has  been  severelj 
wounded  in  action,  was  until  hi.-  enlistment  last  year  articled 
to  Mr.  Hesketh,  at  the  works  of  the  Folkestone  Electricity 
Co. 

Private  C.  B.vtchelor,  who  joined  the  Royal  Warwickshire 
Regiment  four  months  ago.  whilst  in  the  turbine  department 
of  the  B.T.H.  Co..  at  Rugby,  has  been   killed   in  action. 

The  rimes  states  that  Captain  Cyril  W.  K.  Hook.  Man- 
chester Regiment,  who  was  killed  on  April  23rd,  aged  '21. 
was  the  second  son  of  Mr.  J.  J.  Hook,  engineer  of  the  Tata 
Hydro-Electric  Co.  When  war  broke  out  he  was  with  Messrs. 
Mather  &  Piatt,  in  Manchester. 

Private  Frank  Scotton,  Oxford  ami  Bucks  Light  Tnfantrv. 
who  was  on  the  Rugby  staff  of  the  B.T.H.  Co.,  has  fallen  in 
action. 

Private  H.  Jones.  Oxford  and  Bucks  Light  Infantry,  who 
was  in  the  machine  shops  at  Rugby  of  the  B.T.H.  Co.,  has 
been  killed  in  action. 

Rifleman  M.  Burton.  K.R.R..  who  has  fallen  in  action, 
was  engaged  at   the  B.T.H.   works  at  Rugby. 

Private  Fr\nk  Pooix.  Roval  Warwickshire  Regiment,  en- 
gaged at  Rugbv  with  the  B.T.H.  Co.,  has  fallen  in  action. 

P.O.  J.  Armstrong.  R.X.D..  who  has  fallen  in  action,  joined 
the  service  whilst  an  apprentice  in  the  electrical  department 
of  the  Carlisle  Tramway  Co. 


Private  G.  W.  OarrON,  Machine  Gun  Corps,  who  was  an 
electrical  engineer  with  Messrs.  Longdon  &  Co.,  Ltd.,  of 
Derby,  has  fallen  in  action,  aged  27   years. 

Bomb.  F.  A.  Alcock.  R.F.A.,  who  was  in  the  Corporation 
electricity  department  at  Sheffield,  has  been  killed  in  action, 
aged  21  years. 

.  Private  <..  T.  CLARK,  who  was  with  Messrs.  E.  J.  Philpol, 
electrical  engineers,  of  St.  George's  Street.  Canterbury,  has 
fallen  in  action. 

The  death  in  action,  in  Prance,  is  reported  of  Sapper  R. 
Vine.  R.E..  who  was  on  the  staff  ol'  Messrs.  Dick,  Ken  and 
Co..  Ltd. 


CITY     NOTES. 


British 

Westinghouse 

Electric  and 

Manufacturing 

Co.,  Ltd. 


Following  upon  the  sj>eech  of  the  chair- 
man (Mr.  J.  Annan  Bryce,  M.P.)  at  the 
recent  annual  meeting  (Elec.  Rev.,  May 
4th,  p.  495),  it  is  now  announced  that 
extraordinary  meetings  of  the  company  arc 
to  be  held  next  week  (21st  inst.)  to  con 
sider  resolutions  increasing  the  capital 
from  £1,150,000  to  £1,395,000.  It  is  proposed  to  create  110,000 
pref.  shares  of  £2  each,  and  500,000  deferred  of  Is.  each.  The 
position  is  explained  in  the  following  interesting  extracts 
from  a  circular  issued  to  the  shareholders,  and  published  in 
the  Financial  Times-: — 

"  You  are  doubtless  aware  that  the  Westinghouse  Electric 
and  Manufacturing  Co.,  of  Pittsburg.  U.S.A.,  and  its  connec- 
tion.-, control  a  majority  of  the  preference  and  ordinary  shares 
of  our  company. 

"  In  view  of  the  sentiment  produced  in  this  country  by 
the  war.  and  of  the  possible  changes  which  may  result  in 
international  economic  relations,  your  directors  have  for  some 
time  been  desirous  that  the  control  of  the  company  should 
be  transferred  to  Great  Britain,  aud  with  this  object  yonr 
managing  director  went  last  autumn  to  America.  Our  Ameri- 
can friends  fully  appreciated  the  reasons  for  the  proposed 
change,  but,  as  you  may  imagine,  the  difficulties  were  great. 
and  it  was  only  after  lengthy  negotiations  that  a  basis  of 
settlement  was  reached.  This  took  the  form  of  an  agreement 
of  option  exercisable  on  or  before  June  1st,  1917.  to  purchase. 
the  whole  of  their  preference  and  ordinary  shares,  together 
with  their  debenture  stock,  of  which  also  they  hold  a 
ma  iority. 

"  The  agreement  provides  that  a  holding  company  shall  be 
formed  in  Great  Britain  to  buy  the  shares  and  debenture 
stock  belonging  to  our  American  friends,  and  that  this  hold- 
ing company  shall  issue  to  the  American  sellers  in  payment 
approximately  £1,250,000  five  per  cent,  first  lien  bonds,  re- 
deemable in  10  years,  creating  a  first  charge  upon  all  the 
property,   present  or  future,  of  the  holding  company. 

"  The  holding  company  will  have  a  capital  of  £500,00*1. 
divided  into  300,000  six  per  cent,  preference  shares  of  £1  each, 
and  300,000  ordinary  -hares  of  £1  each.  It  is  at  present  pro- 
posed  to  issue  only  200,000  preference  shares  and  100.000  ordi- 
nary shares.  One-half  of  the  ordinary  shares  issued  are  to 
be  allotted  to  the  American  vendors  in  part  payment  of  the 
purchase  consideration. 

"  Your  directors  consider  this  stipulation  reasonable.  The 
American  company's  holding  in  -hares  co.-t  them  nearly  20 
years  ago  about  £1.175.000,  on  which  they  had  no  return  til! 
the  last  four  years,  while  their  debenture  stock  cost  them 
about  £645.000.  For  their  net  cash  investment  of  £1,820.000 
they  are  to  receive  slightly  less  than  £1,250,000  in  10-year 
bonds  and  half  the  profit  beyond  6  per  cent,  of  the  holding 
company.  The  transaction  is  not  of  their  proposing — they 
had  no  desire  to  part  with  their  holding,  and  it  is  fair  that 
they  should  retain  some  interest  in  an  investment  which, 
after  having  for  so  long  given  no  adequate  return,  is  just 
beginning  to  be  profitable.  Moreover,  your  directors  arp  of 
opinion  that  it  is  for  the  advantage  of  your  company  that 
our  .American  friends  should  retain  such  an  interest  in  its 
profits  as  will  make  it  worth  their  while  to  continue  in  the 
future  to  assist  in  its  development,  as  they  have  done  in  the 
past.  Our  relations,  extending  now  over  nearly  20  years,  have 
always  been  most  harmonious  and  for  our  mutual  benefit. 
Thev  have  taken  a  broad-minded  view  of  these  relations,  as 
is  shown  by  their  willingness  to  fall  in  with  the  present  pro- 
]>osals.  and  have  always  been  ready  to  advise  us  and  give  us 
the  benefit  of  their  immense  technical  experience,  without 
using  their  control  to  interfere  in  our  management  or  limit 
our  activity.  Your  directors  are  therefore  anxious  to  have 
the  benefit  of  their  continued  co-operation. 

"It  is  provided  that  the  holding  company  shall,  in  order 
to  give  additional  security  for  the  first  lien  bonds,  acquire  not 
less  than  110,000  preference  shares  of  £2  each  in  the  British 
Westinghouse  Co.,  and  it  is  for  the  purpose  of  sanctioning 
the  creation  of  these  shares  that  you  are  now  called  together. 

"  Since  the  option  agreement  was  made  in  December  of 
last  year  there  have  been  continuous  negotiations  with  a  view 
to  putting  your  directors  in  a  position  to  exercise  the  option, 
but  you  will  easily  understand  that  under  the  conditions  pro- 
duced by  the  war  it  has  been  difficult  to  bring  them  to  frui- 
tion. Under  British  law  it  is  not  possible  for  a  company  to 
buy  its  own  shares,  and  while  it  would,  of  course,  be  possible 
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for  individual  shareholders  to  combine  to  do  so,  such  a  com- 
bination was  not  possible  under   present   circumstances. 

"  Under  these  conditions  the  only  method  was  to  find  a 
financial  group  which  would  furnish  the  large  sum  necessary 
to  carry  through  the  provisions  of  the  option  agreement. 
Your  directors  are  glad  to  inform  you  that  a  powerful  group 
has  now  expressed  its  willingness  not  only  to  find  the  neces- 
sary funds  for  the  holding  company,  thus  enabling  it  to  sub- 
scribe  for  the   111), (hiii  new    preference  shares   of   your   <• 

p"any,  but  also  to  give  an  undertaking  to  subscribe,  as  and 
wheri  required,  £600,000  in  second  debentures -of  your  com- 
pany on  condition  of  an  immediate  issue  to  the  holding  com- 
pany at  par  of  500,000  deferred  shares  of  Is.  each,  entitled  to 
a  dividend  at  the  rate  of  7i  per  cent,  aftei  payment  of  divi- 
dends at  the  rate  of  15  and  30  per  cent,  respectively  on  the 
preference  and  ordinary  shares  respectively,  and  carrying  one 
vote  for  each  share. 

"As  the  proposals  to  be  submitted  to- you  possess  the  two- 
fold advantage  of  the  transference  of  control  to  this  country 
and  of  the  provision  of  a  substantial  and  much-needed  addition 
of  about  £750,000  to  your  capital,  your  directors  stronglj  re- 
commend their  acceptance." 

During  19f6  there  were  21575,211  units 
Calcutta  EIec=  sold,  as  against  21,081,928  in  1915;  number 
.  trie  Supply  of  houses  connected  increased  by  693  to 
Corpn.,  Ltd.  9,461.  The  gross  revenue  increased  from 
£224,206  to  £237,353,  and  the  net  revenue 
from  £162,922  to  £167,370,  exchange  being  calculated  at -Is. 
4d.  per  rupee.  Including  the  amount  brought  forward  and 
interest  received  on  money  at  deposit,  the  profit  is  £199.847. 
After  paying  the  preference  dividend,  putting  £40,254  to 
depreciation  and  renewals,  £2,500  to  reserve, -and  paying  9J 
per  cent,  on  the  ordinary  shares.  ±'2,500  is  allocated  to  direc- 
tors' extra  remuneration,  and  £65,150  is  carried  forward  sub- 
ject to  demands  in  respect  of  excess  profits  duty.  The  reserve 
for  depreciation  and  renewals  is  increased  to  ±'215,835,  and 
the  reserve  stands  at  £131,528.  The  expenditure  on  capital 
account  during  the  year  was  ±'91,058,  making  the  total 
±'1,406,938.  The  demand  for  energy  continues  to  increase 
steadily.  Under  the  terms  of  its  licence  the  company  is 
bound  to  meet  any  demands  for  supply  of  current  that  may 
be  made,  but.  on  account  of  the  difficulty  in  procuring  addi- 
tional plant,  it  has  been  found  necessary  to  publish  a  notice 
that  the  company  regrets  its  inability  to  accept  applications 
in  excess  of  the  capacity  of  the  available  plant.  Units  gene 
rated  30,493.938.  sold  23,575,211,  used  on  works  5.909,355.  not 
accounted  for  1.009.372.  Maximum  supply  demanded  8.750  k\v. 
The  public  lamps  number  196,  and  the  public  lighting  units 
687/233. 

In  their  report  for  1916  the  directors 
■  Kalgoorlie  state  that  operations  in  Kalgoorlie  have 
Electric  Power  been  continuously  maintained,  and  all  inl- 
and Lighting  portant  customers  are  still  taking  current, 
Corpn.,  Ltd.  though,  in  some  cases,  in  less  quantity 
than  formerly.  The  continuation  of  the 
war  has  accentuated  the  shortage  of  labour,  and  from  this 
shortage  the  most  important  of  their  difficulties,  and  largely 
those  of  the  whole  of  the  goldfield.  have  arisen;  it  has  also 
caused  a  further  increase  in  the  cost  of  supplies  and  in  taxa- 
tion. The  result  of  these  unfavourable  factors  is  shown  in 
the  decrease  of  gross  profit  for  the  year  of  £4.167,  and  (due 
to  heavier  taxation)  in  the  net  profit  of  £4.926.  Notwith- 
standing the  reduced  profit,  the  dividend  of  I  per  cent,  has 
been  paid  on  the  preference  shares.  £7,000  has  been  added 
to  the  debenture  redemption  fund,  and  ±'2,000  depreciation 
has  been  written  off  the  value  of  the  property.  £1.007  is  to 
be  carried  forward.  The  payment  of  the  debenture  issue  falls 
due  on  December  31st  next.  Arrangements  have  been  made 
to  repay  £31,200  of  the  amount  unon  the  due  date,  and  the 
balance  by  annual  payments  of  ±'7.500.  These  deferred  pay- 
ments cany  an  additional  1  per  cent,  interest.  The  property 
has  been  maintained  in  good  condition,  and  notwithstanding 
some  difficulty  in  'jetting  renewals  and  supplies,  the  ninchi- 
nerv  is  in  thorough  working  order.  Annual  meeting;  Maj 
2Kb. 

The   accounts   for    1916   show   a    profit    nf 
Shanghai  £48.123     (nlus    ±1,387    brought    forward), 

Electric  against  ±31.08)  for  L915.     There  has  been 

Construction        put  to  reserve  for  renewals  £10,000,  and  to 
Co.,  Ltd.  reduction  of   nreliminarv  expenses  account 

£5,000.  Dividends  on  the  ordinarj  share 
amount  to  to  per  cent,  for  the  year,  less  income-tax.  and 
£2.510  is  to  he  carried  forward.  The  loss  by  exchange  on 
subsidiary  coinage  was  £38,751  (12.11  per  cent,  on  the  capi- 
tal). Transactions  in  Shanghai  have  been  converted  into 
sterling  at  an  average  rate  of  2s.  to  the  Mexican  dollar,  as 
.against  Is.  9d.  for  the  preceding  year.  Dining  the  year  the 
general  tendencv  of  sterling  exchange  was  favourable,  owing 
to  the  rise  in  the  price  of  silver.  The  percentage  of  loss  hy 
depreciation  of  subsidiary  coinacre  has  been  sensibly  lower 
during  the  nast  six  months  than  the  average  rate  experienced 
jn  1916.  The  traffic  and  net  receipts  for  the  first  four  months 
of  1917- show  improvement.  15  trailers  have  been  added,  mak- 
ing 70.  Including  seven  railless  cars,  there  are  167  nassenger 
vehicles.  Railless  cars  continue  to  operate  successfully  on  one 
mile  of  route.  A  considerable  expansion  of  business  would 
result  from  an  extension  of  this  form  of  traction,  and  powere 
are  being  sought  from  the  Municipal  Council,  which   ata     be 


exercised   when   financial  and   construction  cost   conditions  are 
more  favourable.     A  site  has  been  purchased  on  SoochoW  Road 

(cost  'lis.  53,000)  for  the  erection  of  new  offices. 

The  report  for  1915-16  gives  the  follow 
Buenos  Aires      ing    results : — Gross     receipts;    $5,883,262; 
Lacroze  Tram  =     decrease    $217,389  tn/n.     The   working  ex 
ways  Co.,  Ltd.     penses  amount   to  $3,895,787,    an    increase 

of  $135,005.  The  causes  which  have  had 
a  decided  influence  in  these  results  arc  the  large  number  uf 
persons    who    have    left    the   country   owing    to    the    European 

war,  and  the  stoppage  of  works  in  general,  which  bus  re- 
sulted in  thousands  of  workmen  behlg  Unemployed.  These 
have  caused  a  decrease  in  the  number  of  passengers,  not 
withstanding  the  liberality  of  services  afforded.  The  figures 
cited  leave  a  working  balance  of  $1,987,475,  from  which 
must  be  deducted  the  amount  of  debenture  interest  and 
amortisation  of  municipal  concessions,  paving  accounts.  &c, 
leaving  $644,519,  plus  $83,638  brought  forward.  Five  pel 
cent,  of  the  total  goes  to  the  reserve  fund,  $32,225;  5 
per  cent,  to  the  directors,  $32,225;  i  percent,  to  the  syndic, 
$3,222;  to  the  shareholders,  $625,000;  and  there  is  to  be  car- 
ried forward   $35,683. 


PeeLConner   Telephone   Works,    Ltd. — The  net    profit    for 

the  year  ended  March.  1917,  was  £16,238,  of  which  £2,000 
has  been  put  to  reserve  for  depreciation.  After  adding  £3,950 
brought  forward,  paying  the  preference  dividend   £5,000,  and 

a  dividend  of  2s.  per  share  on  the  ordinary  shares.  £5,188 
remains  to  be  carried  forward.  The  result  for  the  year  does 
not.  compare  favourably  with  previous  years,  owing  to  the 
works  having  been  mainly  engaged  on  special  work  of  a 
varied  nature,  with  the  result  that  a  niiinhej-  of  departments 
have  at  times  not  been  fully  employed.  This  conditions  of 
affairs  is  likely  to  continue  until  the  company  can  resume 
the  manufacture  of  its  normal  productions.  Annual  meet- 
ing :    May  21st. 

South  Wales  Electrical  Power  Distribution  Co. — The  re- 
port for  1916  states  that  business  showed  an  increase,  the 
mills  sold  amounting  to  30,058,461,  an  increase  of  1,090,805 
units.  After  payment  of  all  working  expenses  and  interest  on 
prior  lien  debenture  stock,  and  making  provision  for  depre 
ciation  of  new  plant,  there  was  a  surplus  of  £8,554,  as  com- 
puted with  £6,756.  This  surplus,  together  with  ±3,999  in 
hand,  enabled  payment  to  be  made  of  the  full  year's  interest. 
£10,000,  on  the  old  debenture  stock,  and  leaving  £2,553  to  be 
carried  forward. — Financial  Times. 

Kidderminster  and  District  Electric  Lighting  &  Traction 
Co.,  Ltd. — The  net  receipts  of  the  lighting  undertaking  for 
1916  were  ±'2.900.  plus  ±2,782  dividends  received  in  respect 
of  investments,  and  ±'1,457  brought  forward,  making  ±7,111. 
After  deducting  administration  and  general  expenses,  interest 
on  temporary  loans  and  debenture  stock,  and  providing  £500 
for  renewals,  there  remains  £2,499.  There  is  to  be  put  to 
reserve  £500,  the  preference,  dividend  absorbs  £1,500,  and 
£499  is  to  be  carried  forward. 

Anglo  American  Telegraph  Co.,  Ltd. — For  the  year  en, lei 
March.  1917,  the  dividend  payments  absorbed  altogether 
±'262.500.  being  the  rent  paid  by  the  Western  Union  Tele- 
graph Co.  for  the  year,  equal  to  35  per  cent,  on  the  ordinary 
stock.  0  percent,  on  the  preferred  stock,  and  11  per  tent,  on 
the  deferred  stock.  Tile  balance  at  credit  of  revenue  account 
(±69,456)  includes  £3.831  interest  received,  and  £65,625  is  avail- 
able for  the  dividends  for  the  quarter  to  March,  1917.  Meet 
ing  :    May  25th. 

Merthyr  Electric  Traction  &  Lighting  Co..  Ltd.— The  re- 
l>ort  for  1916  states  that  the  revenue  from  all  sources  amounted 
to  £27,179,  as  compared  with  £26,235  \fter  deducting  all 
expenses  chargeable  to  revenue  (including  £3,456  for  deben 
ture  and  other  interest),  and  providing  £2,000  for  renewals, 
the    available     balance,    including     £907     brought     forward,     is 

£5,408;  A  dividend  of  6  per  cent,  per  annum  is  to  he  paid 
on  the  ordinary  shares,  carrying  forward   £507. 

Italy. — According  to  refcenl  statistics,  the  capital  invest*  I 
in  new  industrial  companies  and  additions  to  capital  of  exist 
ing  companies  in  1910  amounted  to  438,100,000  hie  of  the 
companies  in  question,  electrical  concerns  stood  for  60,600,000 
lire,  chemical  and  electrochemical  undertakings  for  37,500,000 
Inc.  and  metallurgy  (in  which,  presumably,  electrometallurgy 

Is    included)    for    132.iaKI.IKIO    lire. 

Lewes  &  District  Electric  Supply  Co.,  Ltd. — Total 
revenue    for   L916,    £3,338;    expenses,    £2,078.     [nteresl    p>< 

dined  £40,  and  there  was  brought  forward  £303.  Debenture 
interest    absorbs    £440,    there    is    to    be    put    to    renewals    fund 

6600,  ami  to  be  cao  i  leil  foi  ward  £595. 

Calcutta  Electric  Supply  Corporation.  Ltd. — Final  divi- 
dend on  the  ordinary  shares  at  the  rate  of  12  per  cent,  per 
annum,  for  the   six    months  ended  December  31st,  I'.'l 

ing,  with  the  interim   dividend  paid  in   November,  1916,  95 

per  cent,   for    the    \v;n  . 

Kidderminster  &    Stourport   Electric  Tramway    Co..    Ltd. 

—The  profit  for  1910.   after  providing   for  renewals,  i- 
plus  £99 brought  forward     £500  is  put  to  reserve,  3j  per  cent, 
dividend  requires  £2,002.  and   £250  is  to  be  carried  forward 
Taunton    Electric    Traction    Co.,    Ltd. — The   receipts    for 
1916  were   £2,900      ±250  has  been  placed   to  renewal 
to.    /  imes),  and  £19  is  to  be  earned  fo]  • 
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STOCKS     AND     SHARES. 


'I'iiksdav  Evening. 
There  is  not  much  going  on  m  the  Stuck  Exchange.    Russia, 
the   industrial  disturbances,    the  age    limit,    the    submarines, 
and  the  daily  expenditure  upon   tin-  war  make  up  a   quintet 

,ii    factors   aoi   exactlj    conducive    to   coi ercial    enterprise. 

The  British  Government  loans  keep  steady,  and  hold  the 
other  investments  markets  in  firmness.  In  most,  first-class 
securities,  the  principal  complaint  still  is  that  there  is  no 
stock  to  supplj  buyers  when  the  latter  come  along,  though 
these  have  shown  a  dwindling  quantity  of  late,  ami  there 
are  some  people  putting  thru-  money  on  deposit  instead  of 
diverting  it  into  Stock  Exchange  channels  or  subscribing  to 
the  Exchequer  Bonds  that  are  on  offer. 

The  atmosphere  is  charged  with  uncertainty;  and  the  ques- 
tion of  the  moment — from  the  financial  point  of  view,  at  all 
events — is  the  length  of  time,  it  will  take  the  United  States 
to  become  an  effective  force  in  the  fighting  lines.  Judged 
from  the  many  experiences  of  officers  and  men  home,  from 
tin'  Front  with  whom  one  comes  into  contact,  there  is  more 
cheerfulness  in  the  B.E.P.  than  there  is  at  home. 

Electric  railway  stocks  are  heavy,  and  in  some  cases  lower, 
in  consequence  of  tic  threatened  strike  of  the  'bus  drivers. 
Rumour  had  it  on  Monday  thai  the  tubes,  trams,  and  'buses 
would  suspend  running  at  six  o'clock  on  the  evening  of  that 
day;  and  although  this  turned  out  to  be  exaggerated,  the 
situation  was  sufficiently  unpleasant  to  lead  to  a  little  selling 
of  Underground  income  bonds  and  Metropolitan  consolidated 
stock.  Optimists  profess  that  the  industrial  unrest  is  the 
direct  outcome  of  the  fine  weather,  claiming  that  most  men 
have  hern  overworked  fur  some  time  past,  and  that  the  sun- 
shine offers  them  irresistible  temptation  to  play.  According 
to  this  theory,  the  various  difficulties  will  adjust  themselves 
in  the  course  of  a  few  days. 

The  engineers'  strike  is  in  part  averted;  but.  in  this  parti- 
cular section,  dissatisfaction  has  been  increasing,  and  want 
of  tact  on  the  part  of  some  of  the  masters  certainly  aggra- 
vated the  position.  Engineering  shares  in  the  Stock  Ex- 
change lists  have  been  scarcely  affected  at  all,  except  in  the 
negative  way  that  when  they  come  to  market  they  are.  not 
quite  so  easy  to  place,  as  they  were  a  month  or  two  back. 
Babcock  &  Wilcox  hold  their  rise  of  '2  15/16.  British  Alumi- 
niums are  a  trifle  lower  at  26s.  Oil.  Henleys  4£  per  cent, 
debenture  stock  has  risen  to  SI,  an  improvement  of  1  points. 

London  shares  keep  good  in  the  electricity  supply  group. 
Counties  have  further  hardened  to  10J.  Cities  are  J  up  at 
lis.  The  rest  of  the  U.-4  i*  very  hard,  although  there  is  not 
much  doing.  General  Electric  ordinary  at  15  is  10s.  up,  and 
the  preference  have  been  changing  hands  during  the  last  leu- 
days  at  9 J. 

Marconis  are  showing  marked  activitj  in  consequence  of 
the  success  of  the  company  in  its  recent  lawsuit.  The  price 
of  the  shares  hardened  to  2J.  The  preference  rose  to  2  5/16; 
but  the  principal  performer  in  the  group,  so  far  as  business 
is  concerned,  is  the  Marconi  International  Marine,  the  price 
of  the  shares  spurting  from  :>7s.  6d.  to  45s.  Some  of  the 
demand  responsible  for  this  improvement  is  stated  to  emanate, 
from  the  United  States;  and  American  Marconis  have  been 
good  as  well,  w-ith  business  done  as  high  as  16s.  3d.  Canadian 
Marconis  remain  neglected  in  the  neighbourhood  of  8s.  6d. ; 
and  Spanish  &  General  Wireless  Trusts  keep  about  the  same 
figure. 

Cable  shares  are  steady.  Eastern  Extensions  are  nominally 
10s.  dow-n  at  13i  but  the  dividend  accounts  for  7s.  of  this. 
Eastern  Telegraph  ordinary  stock  at  138  is  3|  lower,  this, 
however,  representing  the  dividend  of  the  same  amount.  At 
138,  Eastern  Telegraph  ordinary  pays  £5  16s.  on  the  monev ; 
and  as  the  dividend  is  distributed  free  of  tax,  this  is  equal 
to  7J  per  cent,  gross. 

Eastern  Extension  pays  slightly  more;  and  having  regard 
to  the  scarcity  of  good  industrial  investments,  the.  reeoverv 
of  the  dividend  is  more  than  probable  as  soon  as  general 
conditions  grow  more  favourable  again.  The  Anglo  group  is 
firm,  with  a  rise  of  1J  in  Anglo-American  preferred.  The 
ordinary  stock  has  improved  to  561.  Direct  United  States 
ordinary,  at  6,  were  ex  2s.   dividend  last  Friday. 

Mexicans  again  stand  out  as  one  of  the  few  bright  spots 
round  the  markets,  and  the  bonds  of  the  Tramwavs  Co  are 
both  up  2i  points,  the  Firsts  rising  to  40.  the  Seconds  to  30 
Mexican  Light  &  Power  common  has  advanced  to  14',  and 
the  rest  of  the  issues  in  this  section  are  verv  firm,  notwith- 
standing the  lack  of  confirmation  that  Mexico  had  thrown  in 
her  lot  on  the  side  of  the  Allies.  The  weak  tendency  of  the 
British  Columbia,  stocks  has  made  further  progress  the  de- 
terred giving  way  3  points,  and  a  fall  of  2',  occurring  in  the, 
preferred. 

Brazilian  Tractions  and  Rio  Tramwav  bonds,  on  the  other 
hand,  are  better,  thanks  to  the  steadv  wav  in  which  the 
exchange  advances.  The  Brazilian  Traction  directors,  it  may 
be  recalled  decided  to  pay  no  more  dividends  this  year 
because  of  the  drop  m  the  rate  of  exchange:  Since  the  com- 
pany s  report  came  out,  however.  th°  Rio  rate  has  been 
mounting  daily,   with    scarcely  a    break;    and.   from    a  little 

KSSwii  ??  nuD  *?  W-,  Jt  is  Pcarcrf>-  h°P«l  that  the. 
BiaziHan  Traction  board  will  change  their  decision  in  regard 
to  the  non-payment  of  a  dividend  at  present,  but  the  rise  in 


the  exchange  will  enable  them  to  put  the  finances  of  the 
company  upon  a.  much  more  solid  foundation,  and  this  is 
justly  held  as  a  strong  bull  point.  The  preference  shares  rose 
to  90,  and  at  the  present  price  the  return  comes  to  £6  13s.  4d. 
on  the  money. 

The  British  Westinghouse  Co  has  issued  an  important 
circular  to  its  shareholders,  convening  meetings  for  the  par- 
pose  of  reorganising  and  increasing  the  capital  of  the  com- 
pany. The  first  meeting  will  be  held  next  Monday,  when  no 
doubt  further  information  will  be  given  than  is  contained 
in  the  present  circular.  Put  very  briefly,  the  idea  is  to  secure 
control  in  this  country  from  the  Westinghouse  Electric  Co. 
of  Pittsburg,  which  at  present  holds  a  majority  of  the  prefer- 
ence and  ordinary  shares  of  the  British  Westinghouse.  A 
shrewd  estimate  of  the  reason  for  this  might  be  that  the 
company,  as  at  present  controlled,  cannot  expand  as  freely, 
in  view  of  the.  Defence  of  the  Realm  Regulations,  as  it  might 
be  able  to  do  under  purely  British  control.  No  change  has 
taken  place  in  the  price  of  the  shares,  which  remain  at 
l'  They  are,  of  course,  of  the  nominal  value  of  £1 
cadi,    fully-paid. 

British  Aluminium  fell  6d.,  but  other  shares  of  similar 
character  remain  firm.  Armament  shares  are  mostly  better. 
Much  interest  and  little  business  have  attended  the  latest 
jump  in  the  price  of  tin,  the  metal.  The  rubber  market  is 
quieter  altogether.  I  low  the  incidence  of  the  excess  profits 
tax  will  fall  is  still  a  matter  of  speculation,  although  it  is 
capable  of  being  estimated  with  more  accuracy  than  on  the 
occasion  when  the  principle  was  brought  into  being.  The. 
general  conditions  which  are  militating  against  activity  in 
Stock  Exchange,  things  as  a  whole,  play  their  part  in  the 
rubber  market  also;  so  that,  while  prices  keep  firm,  the 
volume,  of  daily  business  has  substantially  declined. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
HomfGElectrioity  Companies. 

Dividend  Price 

-      *  May  16,    Rise  or  (all 

1916.  1916.  1917.         this  week. 

Brampton  Ordinary        ....      10          9  6J  — 

Charing  Cross  Ordinary           ..6          6  84  — 

dr.       do.         do.      Hl'nl,,        44        H  81  — 

Chel  ea       4         3"  25  — 

City  01  Lonuon 8         8  11  j  +  4 

do.       do.    6  per  cent.  Pref,       6         6  10 

County  of  London           . .         . .        7         7  10$  4-  J 

'  do.         6  per  oent.  Pref.       6         6  10 

Kensington  Ordinary     ....        7  10  6i  — 

London  Electrio 8         8  1  — 

do.        do.  6  per  oent.  Pref.       6         4  83  — 

Metropolitan        B         8  34  — 

do.            44  per  cent.  Pref,        44        44  BJ  — 

8t.  James'  and  Pall  Mall          ..88  61  — 

South  London      6         5  9|  — 

South  Metropolitan  Pref,         ..        7         7  21/-  — 

Westminster  Ordinary  ....       7         7  6|  — 
Telegraphs  Ann  Telephones, 

Anglo- Am.  Tel.  Pref 6         6  £6!  4  11 

do.            Def.  ■  ..        ..      83,6      14  224  — 

Chile  Telephone 8         8  6!f  — 

Cuba  Sub.  Ord 6         6  84  — 

Eastern  Extension          ..        ..        R         8  131  :;d  — 

Eastern  Tel.  Ord.            ..        ..        8         8  1S8  xd  — 

Globe  Tel.  and  T.  Ord 7         7  121  — 

do.               Pref.            ..6         6  10  — 

Great  Northern  Tel 22  23  88  — 

Indo-European 18  13  494  — 

Marconi        10  10  32  +   A 

New  York  Tel.  4J           ..        ..        44        4*  99  — 

Oriental  Telephone  Ord.         . .      10  10"  21  — 

United  P..  Plate  Tel 8         8  6§  — 

West  India  and  Pan 6d.  6d.  1  — 

Western  Telegraph        ....        8         8  14  — 

Home  Bails, 

Central  London,  Ord.  Assented         4          4  604  — 

Metropolitan         1          1  23  —  3 

do.       -  District       . .        . .      Nil  Nil  16  — 

Undergiound  Electric  Ordinary     Nil  Nii  15  — 

dc.              do.     "A"     ..     Nil  Nil  6'-  — 

dc,              do,     Income         6         6  79  — 14 

Foreign  Teams,  Ac, 
Dividend 

1914.  1916. 

Adelside  Sup.  6  per  cent.  Pref.         6         6  6  — 

Anglo-Arg.  Trams,  First  Pref.           64        61  31  — 

do.                2nd  Pref.  . .        64        64  2|  — 

do.                6  Deb.       ..6          6  69  +4 

Brazil  Tractions . .          ....        4          4  47  +14 

Bombay  Electric  Pref 6         6  10  

BritishColumbia  Elec.  Rly.  Pfce.    6         6  60  — 

do.             do.           Preferred  —  Nil  424  - 14 

do.             do.           Deferred  —  Nil  84*  —8 

do.              do.           Deb.          4J        41  64  — 

Mexico  Trams  6  per  cent.  Bonds     —  Nil  40  1  2\ 

do.            6  per  cent.  Bonds     —  Nil  30  +  2* 

Mexican  Light  Common          ..        Nil  Nil  144  +1 

do.             Pref Nil  Nil  2lJ  — 

do,            1st  Bonds       ..       Nil  Nil  874 
Manufacturing  Companies. 

Babcock  &  Wilcox         . .        . .      14  16  2J-5  

British  Aluminium  Ord.          ..6         7  E6  9  —  6d 

British  Insulated  Ord 16  I74  13|  _ 

British  Westinghouse  Pref.     . .         74        74  2JL  _ 

Callenders 16  20  131  — 

do.        6  Pref 6         6  4  _ 

Castner-Eellner  . .          . .        . .       20  22  8rn  

Edison  4  Swan,  £3  paid          . .      Nil  —  2 

do.        do.     fully  paid      .  .      Nil  —  1|  _ 

do.       do.  4  percent.  Deb.        4         4  694  — 

Electrio  Construction   ....         6         74  1  

Gen.  Elec.  Pref 6         6  93 

_    do.         Ord 10  10  15  +4 

Henley 20  26  164  — 

do.      44  Pref 44       44  4  — 

India-Bubber       10  10  HZ  _:  . 

Telegraph  Con 30  30  87  — 

*  Dividends  paid  free  of  inoome-iax. 
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WAYLEAVES.  , 


In  connection  with  the  discussion  on  Mr.  Ylkniek's  paper, 
Mr.  W.  A.  Chamen  has  addressed  the  following  important 
communication  to  the  Journal  of  the  Institution"  of  Elec- 
trical Engikeeks  :  — 

As  chairman  of  the  Joint  Committee  of  the  Incorporated 
Association  of  Electric  Power  Companies  and  the  Incorporated 
Municipal  Electrical  Association  appointed  for  the  purpose  of 
drafting  a  Bill  which  it  is  hoped  may  be  presented  to  Parlia- 
ment at  the  earliest  opportunity,  I  may  say  the  question  of 
wayleaves  has  engaged  the  attention  of  that  Committee  to  a 
very  considerable  extent,  and  the  following  clause  (No.  11) 
appears  in  the  draft  Bill : — 

"11.  The  undertakers  may  within  their  area  of  supply  or 
any  extension  thereof  under  section  6  of  the  Electric  Lighting 
Act,  1909,  or  otherwise,  construct  maintain  repair  alter  and 
remove  electric  lines  either"  over  ground  or  under  ground 
across  over  or  under  private  property  or  common  lands,  rivers, 
railways,  canals,  tramways,  aerial  ropeways,  pipelines,  water 
channels,  and  the  like,  subject  to  the  consent  of  the 
owners  thereof,  or  without  such  consent  (notwithstand- 
ing the  provisions  of  section  7  of  the  Gasworks  Clauses ' 
Act,  1847,  as  incorporated  with  the  Electric  Lighting  Act, 
1882,  by  section  12  thereof,  and  of  section  10  proviso  (6)  of 
the  Schedule  to  the  Electric  Lighting  (Clauses)  Act,  1899) 
subject  to  the  issue  of  a  certificate  of  the  Board  of  Trade 
declaring  the  construction  of  such  lines  to  be  desirable  on 
the  ground  of  public  utility  and  authorising  their  construction 
subject  to  terms  and  conditions  as  are  hereinbefore  provided. 
Any  undertakers  requiring  to  obtain  such  certificate  shall 
make  application  therefor  to  the  Board  of  Trade.  Such 
application  shall  set  out  the  purposes  of  the  lines,  the  advan- 
tages of  the  routes  proposed  over  any  routes  available  by  the 
exercise  of  their  existing  powers,  or  that  there  are  no  such 
routes,  and  shall  be  accompanied  by  a  map.  showing  the 
route  or  alternative  routes  proposed  to  be  followed,  the  ease- 
ments required  for  access  thereto,  the  lands  and  other  pro- 
perties concerned,  a  schedule  of  such  lands  and  their  owners. 
and  a  certificate  that  copies  of  the  map  and  notices  of  applica- 
tion have  been  served  upon  all  such  owners.  Copies  of  any 
agreements  which  may  have  been  made  with  any  of  the 
owners  concerned  in  the  construction  of  any  part  of  such 
lines  or  of  any  consents  given  by  such  owners  may  be  sub- 
mitted with  the  application,  or  at  any  time  thereafter  until 
the  Board  of  Trade  shall  have  decided  to  grant  or  withhold 
the  certificate. 

Upon  the  receipt  of  any  such  application  the  Board  of  Trade 
shall  notify  the  owners  concerned,  other  than  those  last 
above  mentioned,  and  invite  them  to  forward  to  the  Board  of 
Trade  in  writing  within  one  calendar  month,  any  observa- 
tions which  they  may  wish  to  offer  upon  the  construction  of 
the  lines  or  the  routes  proposed  so  far  as  their  own  properties 
are  concerned.  The  Board  of  Trade,  if  it  sees  fit.  may  there- 
after hold  a  local  inquiry,  or  may  decide  to  issue  or  withhold 
the  certificate,  without  such  inquiry.  The  certificate  issued 
shall  be  accompanied  by  a  plan  showing  the  route  or  .routes 
approved  by  the  Board  of  Trade  with  or  without  limits  of 
deviation,  but  such  routes  or  limits  of  deviation  shall  be 
confined  to  the  properties  scheduled  by  the  undertakers  in 
their  application.  The  undertakers  shall  within  six  months 
of  the  receipt  of  the  certificate  serve  upon  all  the  owners 
concerned  notices  of  their  intention  to  construct  such  lines 
showing  the  proposed  course  thereof,  and  of  the  easements 
for  access  thereto,  and  at  the  same  time  serve  notices  to  treat 
for  the  determination  of  the  compensation  to  lie  paid  where 
that  has  not  been  previously  agreed  upon. 

The  Board  of  Trade  shall  make  regulations  prescribing  the 
scale  of  the  maps,  the  forms  of  notice,  and  observations,  and 
the  information  to  be  submitted  with  applications  and  notices. 

When  the  Board  of  Trade  has  decided  to  withhold  the 
certificate,  the  undertakers  shall  not  for  twelve  months,  or 
for  such  period  as  may  be  determined  by  the  Board  of  Trade, 
repeat  their  application,  and  then  only  subject  to  such  regula- 
tions as  the.  Board  of  Trade  may  make. 

The  exercise  of  the  powers  conferred  by  this  certificate 
issued  by  the  Board  of  Trade  shall  be  subject  to  the  fallowing 
provisions  numbered  (1)  to  (6).  and  failing  agreement  be- 
tween the  undertakers  and  any  owner  of  any  lands.  &c,  as  to 
the  matters  set  out  in  the.  provisions  of  this  section,  the 
question  shall  be  heard  and  determined  by  a  single  arbitrator 
to  lie  appointed  by  the  Board  of  Trade,  and  so  far  as  possible 
all  questions  arising  in  respect  of  the  line  or  lines  authorised 
by  any  certificate  of  the  Board  of  Trade  shall  be  heard  and 
determined  by  the  same  arbitrator  sitting  continuously. 

(1)  Payment  by  the  undertakers  to  the  owners  of  the  pro- 
perty by  way  of  lump  sum  or  annual  rent  charge  of  such 
sums  as  may  be  agreed  upon  or  awarded  as  compensation 
for  the  reduction  in  value  of  the  lands  by  reason  of  the  ins.' 
meats  for  the  construction  maintenance  and  repair  of  the  line 
and  access  thereto. 

(2)  Payment  by  the  undertakers  to  the  owners  of  such 
compensation  as  may  be  agreed  upon  or  awarded  for  damage 
done  in  the  course  of  construction  maintenance  repair  and 
alteration  of  such  lines  at  any  time  arising. 

(3)  In  arranging  whether  any  wayleaves  shall  be  granted 
in  perpetuity  or  for  any  term  of  years  due  regard   shall  be 


had  tn  the  liability  of  th«  undertakers  to  continuously  main- 
tain any  supply  of  electricity  once  given  by  them. 

(1)   Alteration  from  time  to  time  of  the  route  followed   by 
any  line  on  across  over  or  under  any  lands  upon  such  terms 
ami   conditions  as  may   be  agreed  upon  or  awarded,   bul 
that   the  alteration    shall  not   cause  any  interruption   to  the 
supply  of  electricity. 

(5)  In  nlaking  any  award  it  shall  not  be  competent  for  the 
arbitrator  to  decide  against  the  express  wishes  of  any  land- 
owner or  occupier  that  any  electric  line  shall  be  run  overhead 
across  any  ornamental  park  garden  or  pleasure  ground  - 

to  spoil  the  amenity  thereof. 

(6)  The  Board  of  Trade  may  at  any  time  revoke  am 

cates   granted  by   them  under  this  section  upon   such  terms 
and  .conditions  as  they  may  determine,  having  due  regard  tn 
the  liability  of  the  undertakers  to  continuously  maintain 
supply   given  by  them." 

It  'is  not  proposed  under  the  Bill  to  proceed  in  any  other 
way  than  through  the  present  existing  authority  to  whom  all/ 
such  matters  are  referred  by  the  Electric  Lighting  Art-. 
namely,  the  Board  of  Trade,  but  if  any  other  authority  should 
be  set  up  by  Parliament  for  dealing  with  this  question  of 
wayleaves  and/or  any  other  questions  at  present  dealt  with 
by  the  Board  of  Trade,  the  transfer  of  this  matter,  along  with 
any  other  such  matters,  to  any  other  body,  would  of  course 
be  provided  for  in  the  Act  appointing  such  new  body.  The 
procedure  with  regard  to  wayleaves  in  other  countries  has 
been  considered,  but  it  has  been  deemed  advisable  to  pro- 
ceed with  the  drafting  of  this  clause  on  lines  which  fit  in 
with  the  least  possible  trouble  or  alteration  with  the  existing 
conditions  in  the  United  Kingdom.  The  Committee  hope 
that  the  provisions  of  this  clause  give  such  power  to  under- 
takers and  to  the  Board  of  Trade  as  it  is  reasonable  to  expect 
that  Parliament  will  give,  while  at  the  same  time  safe- 
guarding the  interests  of  property  owners,  especially  in  in- 
stances where  it  might,  from  a  purely  utilitarian  point 
view,  be  desirable  to  run  overhead  lines  across  ornamental 
parks,  gardens,  or  pleasure  grounds  in  such  a  way  as  to  dis- 
figure and  spoil  the  beauty  of  any  such  lands.  Experience 
seems  to  show  that  the  bare  fact  of  the  existence  of  such 
powers  as  those  set  out  in  this  draft  clause  would  suffice  in 
nine  cases  out  of  ten,  if  not,  indeed,  in  99  cases  out  of  100. 
to  cause  the  property  owner  to  make  reasonable  agreements 
without  the  actual  powers  contained  in  the  clause  having  to 
be  called  into  operation  at  all.  In  present  circumstances  it 
is  possible  for  one  landlord  possessing  only  a  small  amount  of 
land  to  completely  upset  a  scheme  for  the  construction  of  any 
electric  line  not  only  overhead,  but  also  underground,  be- 
cause he  will  not  allow  it  to  cross  his  property,  or.  if  he  is 
willing  to  allow  it  to  cross,  the  conditions  under  which  he  is 
willing  to  do  so  render  the  scheme  impracticable. 

There  is  another  point  altogether,  which  has  been  ret. 
to  by  the  author,  namely,  that  of  the  alleged  right  of  veto  bj 
1   authority   against  the  construction  of  any  lines  what- 
ever  overhead,   even  on   private  property.     This  alleged  light 
of  veto  I  do  not  think  was  ever  intended  by  Parliament.     It 
is  not  contained  in   section  11  of  the  Electric  Lighting  Act; 
1882,   and  it  is  reallv  onlv  brought  into  section  10  (b)  of  the 
Schedule    to  the   Electric    Lighting    (Clauses)    Act,   1S99.   in- 
directly,  and  I  cannot  believe  for  a'  moment  that   the   I 
mittee   of  whichever   House  of  Parliament    first    passed   this 
wording  intended  that  it  should  ^ive  to  a  local  authority  the 
(lower  to  prevent  overhead  lines  being  constructed  on  private 
property,    where  the   public   safety   and  convenience  is  i; 
way   concerned.     Section  1   of  the  Schedule   to  the  El. » 
Lighting  (Clauses)  Act.  1S99.  states  clearly  that  the  provfe 
of  the  Schedule  are  to  be  read  and  construed  subject  in  all 
respects  to  the  provision.-  of  the  Efei  I 

means  the  Electric  Lighting  Acts  1882  and  1888,  ami  it  is 
quite  unreasonable  to  suppose  that  it  was  the  deliberate  inten- 
tion of  any  Parliamentary  Oommiti  my  further 
restrictions"  upon  the  erection  of  overhead  wires  than  t 
contained  in  section  11  of  the  Electric  Lighting  Act.  1882,  so 
the  consent  of  local  authorities  is  concerned.  The 
I  section  W  [b]  of  the  Schedule  to  the  Electric  Lighting 
(Clauses)   Act.    1899,   is,    of  course,   unfortunate,   and    H    I 

literally,  as  lawyers  in  these  day tn  to  insist  upon  taking 

things,  it  may  be  held  to  give  these  very  wide  pw. 
to  local  authorities,  but  if  the  question  were  taken   I 
judge  who  would  take  a  broad,  intelligent,  and  common-sen6e 
view   of  the  whole  situation,  I  cannot  think  he  would  dei 
that  tin-  clause  Rives  power  to  local  authorities  to  prevent  the 
erection  of  overhead    lines   across    moorland  or   agricultural 
land   or  other  tract*  of  country.      Vs.   however,  the  Board  of 
Trade  have  maintained  that  section  to  (6)  of  the  Schedule  to 
the  Clauses  Act,   189&,  does   give  an   absolute   veto   to   local 
authorities,   without  appeal   in   any   >hape  or  form,  the  Joint 
Committee    have    added    the    following    section    to   the    draft 
Bid  :-  .... 

"12.  Notwithstanding  the  provisions  ot  section  14  •  ■!  the 
Electric  Lighting  Act,  1882.  and  of  section  10  proviso  (M 
of  the  schedule  to  the  Electric  Lighting  (Clauses)  Act,  I 
the  consent  of  the  local  authority  shall  not  be  required  for 
the  placing  of  any  electric  line  above  ground,  excepting  along, 
over'  or  across  any  street,  and  such  consent  for  the  pis 
of  any  electric  line  along,  over,  or  across  any  street  shall  not 
be  unreasonahlv  withheld.  Any  question  whether  such  con- 
sent is  unreasonably  withheld  shall  be  decided  by  the  Board 
of  Trade. 
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"  This  section  shall  only  apply  to  the  works  of  authorised 
undertakers  carried  out  by  them,  remaining  their  sole  pro- 
pertv,  and  in  regular  use  by  them." 

The  effect  of  this  is  to  take  away  all  possibility  of  any  claim 
by  the  local  authority  to  have  any  power  of  veto  over  the 
construction  of  overhead  lines  on  private  property,  and  at 
the  same  time  it  provides  that  the  consent  of  the  local 
authority  shall  not  be  unreasonably  withheld  to  the  erection 
of  any  electric  line  above  ground,  along,  over,  or  across  any 
street,  and  provides  a  right  of  appeal  to  the  Board  of  Trade, 
to  decide  whether  any  refusal  to  give  such  consent  by  any 
local  authority  is  unreasonably  withheld  or  not.  It  must 
always  be  remembered  that  there  is  no  necessity  for  the 
local  authority  to  set  themselves  up  as  guardians  of  the  public 
safety,  because  the  Board  of  Trade  are  already  charged  with 
that  duty,  which  they  carry  out  very  scrupulously  and  effec- 
tively. If  any  local  authority  should  know  of  any  overhead 
electric  lines  being  erected  in  such  a  way  as  to  endanger  the 
public,  all  they  have  to  do  is  to  draw  the  attention  of  the 
Board  of  Trade  to  the  matter,  and  the  Board  of  Trade  will 
very  effectively  and  efficiently  do  the  rest.  Many  people  may 
ask  why  these  powers  of  which  we  complain  should  not  be 
given  to  the  local  authorities  as  representatives  of  the  public, 
who.  they  may  say,  can  surely  be  relied  upon  to  use  them 
with  all  fairness  and  moderation.  But  the  experience  of  many 
of  us  has  proved  only  too  clearly  that  these  powers  may  be, 
and  are,  very  grossly  misused.  For  instance,  a  local  authority 
owning  a  gas  undertaking  may,  and  sometimes  does,  make 
use  of  these  powers  to  hamper  the  development  of  electric 
light,  or  even  electricity  supply  generally  for  power  purposes, 
within  its  district,  being  under  the  impression,  apparently, 
that  by  so  doing  it  is  best  serving  its  own  ratepayers'  in- 
terests by  preventing  competition  with  its  gas  undertaking. 
Then,  again,  any  councillor  having  a  grudge  against  an  electric 
power  company  or  other  electricity  supply  undertaker,  may 
so  influence  the  council  of  which  he  is  a  member,  as  to  cause 
that  council  to  refuse  to  give  the  necessary  consent.  It  is. 
therefore,  quite  wrong  that  these  powers  of  veto,  without 
appeal,  should  be  placed  in  the  hands  of  any  local  authori- 
ties. No  one  asks  or  wants  free  powers  to  electricity  under- 
takers to  run  overhead  mains  alorig  or  across  streets  without 
reasonable  and  proper  safeguards  in  the  interests  of  the  public 
as  represented  by  the  local  authorities,  or  across  private  pro- 
perty without  safeguarding  the  interests  of  the  property 
owners.  But  I  think  that  these  two  clauses  in  the  draft  Bill 
give  the  necessary  relief  to  electricity  supply  undertakers, 
whilst  at  the  same  time  amply  safeguarding  the  public  and 
ihe  property  owners. 
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(Abstract  of  paper  read  before  the  Institution  of  Electrical 
Engineers.) 
[Continued  from  page  510.) 
Choice  of  Type  of  Insulator. 
Pin  insulators  necessarily  transmit  their  load  to  the  struc- 
ture at  a  more  or  less  long  leverage.     The  proper  function  of 
pin  insulators  if.  therefore,  to  support  conductors  in  positions 
where  comparatively  small  loads  are  to  be  dealt  with,   e.g., 
on  intermediate  poles  where  the  load  is  merely  that  due  to 
the  wind  on   the   conductors.     They  ?may,  however,   also  be 
used  on  small  angles,  the  resultant  load  of  which  is  of  the 
same  order  as  the  transverse  load.     Where  heavy  loads  are 
to  be  dealt  with,  such  as  at  the  termination  of  the  line  and 
at   large  angles,   insulators  which   transmit  their  load  direct 


which  can  be  made  up  of  one,  two,  or  more  disks  as  required ; 
and  this  practice  is  rapidly  superseding  the  use  of  shackles. 
The  economical  limit  for  pin  insulators  is  66,000  volts. 

Merz-Hunter  Split-phase  System. 
The  two  conductors  of  each  split  phase  are  sometimes  sup- 
ported on  separate  insulators  as  if  they  belonged  to  separate 
circuits,  but  more  often  they  are  supported  on  the  same  insu- 
lator specially  made  with  two  side  grooves.  This  necessitates 
insulators  having  specially  deep  heads,  and  whilst  this  is 
permissible  with  the  smaller  sizes,  it  is  questionable  with 
large  sizes,  for  the  reason  of  expansion  and  contraction 
stresses  referred  to  later. 

When  suspension  insulators  are  used,  the  split  conductors 
are  attached  to  reel  insulators  attached  to  the  lowest  unit.  It 
is  important  to  short-circuit  the  insulation  of  one  of  the  reels 
or  to  make  it  of  a  conducting  material,  otherwise  the  effect 
is  that  of  a  small  capacity  in  series  with  the  larger  capacity 
of  the  disk,  and  the  reel  may  be  in  a  state  of  continuous  flash- 
over  even  at  working  voltage. 

When  the  two  conductors  making  one  split  conductor  are 
mounted  on  one  insulator  it  is  necessary  to  provide  insulating 
distance  pieces,  known  as  spreaders,  in  the  span.  The  usual 
spacing  of  these  is  from  about  30  to  40  ft.,  depending  upon 
the  size  of,  and  tension  of  stringing,  the  conductors.  The 
form  of  spreader  now  largely  adopted  consists  of  a  porcelain 
ring  with  two  grooves  in  the  periphery  for  the  conductors, 
which  are  fastened  thereto  by  means  of  small  "  stirrup " 
clips  of  copper  (see0  fig.  8).  In  view  of  the  vibration  the 
bolts  and  nuts  are  locked  by  a  soft  copper  locking  device, 
which  is  pressed  over  the  head  of  the  bolt. 

It  is  necessary  that  the  two  conductors  making  one  split 
conductor  should  be  strung  with  as  nearly  the  same  sag  as 
possible,  otherwise  the  result  is  unsightly,  and  the  split  con- 
ductors may  "  capsize,"  causing  touching.  It  has  been  found 
difficult  to  obtain  this  exact  adjustment  of  sag  by  ordinary 
means,  and  on  some  recent  lines  the  strain  insulators  have 
therefore  been  provided  with  an  adjusting  device,  as  shown 
in  fig.  9. 

Poles. 
It  seems  to  be  the  general  idea  that  wooden  poles  are  not 
efficient  for  spans  of  more  than  200  ft.  or  so,  but  in  some 
cases  they  can  be  used  at  their  greatest  efficiency  for  much 
longer  spans.  Moreover,  it  has  been  considered  that  on  pres- 
sures in  the  neighbourhood  of  100  kilovolts.  the  length  of  the 
cross-arm  necessary  prevents  the  use  of  wooden  poles.  It  is 
therefore  of  interest  to  note  that  one  recent  100-kilovolt 
transmission  line  (the  Montana  Power  Co..  L  .S.A.)  is  erected 
on  wooden  poles,  the  pole  structure  consisting  of  two  4-5-ft. 
wooden  poles  connected  together  by  a  single  horizontal  cross- 
arm  from  which  the  suspension  insulators  depend. 

Poles  made  of  single  metal  tubes  are  employed  for  tele- 
graph and  telephone  lines  and  small  electrical  lines  of  the 
nature  of  overhead  distribution  lines,  but  they  are  not  as  a 
rule  economical  at  loads  approaching  those  which  come  upon 
an   important   transmission   line. 

There  is  a  special  type  of  tubular  pole,  namely,  the  Kay 
pole  (fig.  10).  which  is  a  British  invention,  and  is  capable 
of  being  applied  to  transmission  lines  of  the  highest  voltage. 
The  facilities  offered  by  this  class  of  structure,  particularly 
in  regard  to  ease  of  transportation  and  erection,  merit  careful 
consideration,  especially  when  a  pole  line  has  to  be  erected 
on   the  side  of  sloping  ground  or  mountainous  country. 

Lattice  Steel-work  Poles  (usually  called  masts). — Most  of 
these  structures  fall  within  one  or  other  of  two  classes, 
namely,  narrow-base  structures  and  broad-base  structures. 

Narroiv  Base. — In  this  class  of  structure  the  load  is  trans- 
mitted to  the  foundations  by  the  lift  on  the  one  side  and 
the  thrust  on  the  other  side  of  the  base,  forming  relatively 
to  the  structure  an  inverted  T  (see  fig.  11).  This  class  of 
structure  is  usually  designed  to  transmit  its  load  down  to 
the  horizontal  base  members  and  thence  to  the  ground.  There 
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pIG.  6.— A  Pin  and  a  Shackle  m  Fig.  7.— Strain  Insulator      Pig.  8.-45pbeadbr. 
Insulator  of  Equal  Insulation."  of  Disk  Type. 


Fiu.  9. — Strain  Insulator 
with  Adjusting  Device. 


without  leverage,  such  as  the  shackle  or  straining  type,  should 
be  used. 

The  shackle  insulator,  whilst  sound  mechanically,  becomes 
excessively  large,  even  at  comparatively  low  voltages,  owing 
to  the  fact  that  the  upper  and  lower  halves  of  its  insulation 
are  in  parallel,  so  that  it  is  only  equal  to  a  pin  insulator  of 
one-half  its  size  (see  fig.  6).  This  is  often  lost  Bight  of,  with 
the  consequence  that  the  straining  points  of  some  lines  have 
only  about  one-half  the  insulation  of  the  remainder  of  snch 
lines. 

Comparable  insulation  can,  however,  be  readily  obtained 
1>\   the  use  of  strain  insulators  of  the  disk  type  (see  fig.  7), 


is,  therefore,  slight  movement  and  considerable  horizontal 
force  at  the  ground-line,  point  A,  and  if  this  slight  movement 
be  resisted  very  considerable  stresses  will  be  introduced  in 
the  bracings  B  far  beyond  those  which  they  would  otherwise 
have  to  carry. 

It  would  seem  to  be  sound  practice  to  design  the  base 
members  as  for  the  assumed  condition  of  the  structure  acting 
about  the  point  A,  which,  of  course,  would  require  the  intro- 
duction of  a  suitable  strut  at  the  ground-line  C.  The  design 
is  not  as  a  rule  very  efficient,  and  it  is  only  justified  where 
conditions  of  space  prevent  a  broader  base. 

Broad  Base.— With  this  design  of  structure,  owing  to  the 
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wide  spread,  there  is  usually  little  horizontal  reaction  at 
the  ground-line,  and  the  base  members,  i.e.,  stub  ends,  have 
merely  to  take  thrust  and  pull  (see  fig.  11).  This  type  lends 
itself  to  efficient  design,  but  owing  to  the  long  lengths  of 
bracings,  &c,  it  is  desirable  that  the  ratio  of  the  length  to 
the  radius  of  gyration  for  struts  should  be  limited  to  a 
reasonable  figure  (say,  100  or  so),  otherwise  a  design  which 
shows  its  full  theoretical  factor  of  safety  may  fail  at  a  lower 
figure  owing  to  the  weakening  of  long  struts  by  slight  bends 
incurred  in  transit,  or  even  due  to  sagging  under  their  own 
weight. 

Tension  Members  and  Struts. — With  a  strut  under  an  in- 
creasing compression  load  there  is  little  change  until  it 
cripples,  which  it  does  quite  suddenly,  and  it  would  develop 
its  full  theoretical  factor  of  safety  before  crippling. 

With  a  tension  member  under  an  increasing  tension  load, 
however,  as  soon  as  the  elastic  limit  is  reached  it  begins  to 


Fig.  10.— Kay  Pole.        Fig.  11.—  Lattice  Stf.ei,  M  ists. 


stretch,  and  the  point  of  the  structure  which  such  tension 
member  should  hold  is  no  longer  held  in  the  manner  intended. 
Hence  an  entire  redistribution  of  the  stresses  takes  place 
throughout  the  structure,  which  consequently  fails  at  a  lower 
load  than  that   calculated. 

It  would  therefore  appear  that  when  designing  structures 
such  as  lattice  steel-work  masts,  as  the  factor  of  safety  for 
struts  is  taken  upon  the  crippling  load,  the  factor  of  safety 
for  tension  members  should  be  taken  upon  the  elastic  limit, 
and  not  upon  the  ultimate  strength. 

Testing. — The  usual  practice  is  to  test  lattice  steel-work 
pOles  by  applying  a  pull  at  the  top  representing  the  load  in 
the  wires  +  the  wind  load  on  the  pole  itself  equated  to  the 
top.  The  wind  load  is  naturally  distributed  over  the  structure, 
and  the  design  of  a  mast,  to  be  correct,  must  therefore  deal 
with  this  wind  load  as  it  occurs. 

Fig.  11  shows  a  mast  with  a  wind  pressure  of  10  lb.  per 
sq.  ft.  equally  distributed  over  it.  The  wind  load  on  the 
lower  bays  will  obviously  be  greater  than  that  on  the  upper. 
If  we  equate  the  wind  load  by  taking  moments  round  the 
base  of  the  mast,  we  find  that  it  equals  a  load  of  740  lb. 
applied  at  the  top.  If,  however,  bending  moments  are  taken 
round  the  point  X,  it  is  found  that  the  designed  bending 
moment  at  this  point  =  7,000  ft.  lb.,  whereas  tin-  equated 
load  of  740  lb.  gives  a  moment  at  this  point  of  22,000  ft.  lb.. 
or  over  three  times  more  than  the  structure  at  this  point  is 
designed  for.  Hence  the  mast  similar  to  that  shown  in  fig. 
11.  tested  with  an  equated  wind  load,  failed  at  25  per  cent. 
less  than  its  designed  load,  in  one  of  the  higher  bays  (near 
the  point  X),  owing  to  such  bays  carrying  not  only  their 
own  load,  but  the  equated  increment  of  the  large  bays  below. 
To  equate  the  wind  load  in  this  way  for  the  purpose  of  test 
would  therefore  seem  to  be  unfair  to  the  structure. 

Line  Insulators. 

A  line  insulator  from  the  electrical  point  of  view  must  be 
regarded  as  a  more  or  less  complicated  electrostatic  con- 
denser with  dielectric  plates  of  porcelain  (a  dielectric  of  high 
specific  capacity)  and  air  (a  dielectric  of  low  specific  capacity), 
the  condenser  plates  being  the  conductor  and  its  fastening, 
the  pin  or  other  attachment,  and  perhaps  the  layers  of  cement. 
All  laws  relating  to  condensers  must  be  reasonably  observed 
under  what  amounts  to  changing  size  and  shape  of  the  con- 
denser plates  due  to  rain,  dirt,  &c.,  and  under  frequencies 
ranging  from  normal  to  possible  surge  frequencies.  At  the 
same  tune,  the  insulator  must  sustain  more  or  less' heavy 
mechanical  stresses  caused  by  outside  loads,  and  by  inside 
stresses  due  to  expansion  and  contraction  under  heat  and 
cold  of  the  different  materials,   individually  and  relatively. 

Up  to  comparatively  recent  times  it  was  the  practice  to 
design  insulators  merely  to  give  certain  flash-over  tests  dry 
and  wet,  and  with  sufficient  thickness  to  ensure  that  under 
test,  flash-over  should  occur  before  puncture.  Considerable 
importance   has  also   been    attached   to  the  leakage    distance 


over  the  surface.  Such  figures  are  of  little  vain.',  as  the 
surface  resistance  given  by  such  leakage  distance  will  vary 
with  the  width  of  the  leakage  path,  which,  of  course,  varies 
considerably  with  different  (tees  and  shapes  of  insulators. 
Insulators  have  also  been  specially  designed  with"  extra  long 
leakage  paths  to  work  in  situations  exposed  to  deposits  i  : 
dust,  salt,  &c.  It  would  seem  better  to  obtain  the  additional 
surface  leakage  distance  required  by  using  a  correctly  designed 
insulator  of  larger  size  than  by  altering  a  correct  design  to 
make  it  give  a  greater  surface  leakage  distance  for  the  ami 
size. 

Ability  to  withstand  a  flash-over  test  without  puncture  is  not 
necessarily  a  criterion  of  good  design  in  an  insulator,  a-  an 
insulator  of  indifferent  design  may  still  give  such  tests.  \n 
indifferently  designed  insulator  may  have  badly  balanced  shells 
and  air  spaces,  causing  some  portions  to  be  unduly  stressed 
electrically.  Under  increasing  test  pressure  the  air  con- 
tiguous to  such  over-stressed  portions  breaks  down,  i.e.,  be- 
comes ionised  and  glows.  Such  ionised  air,  being  a  con- 
ductor, tends  to  increase  the  capacity  of  such  portions  and 
decreases  the.  over-stressing,  so  that  when  the  insulator  is  at 
its  flashing-over  point,  it  may  be  quite  well  balanced,  not 
by  its  design,  but  by  the  corrective  balancing  action  of  the 
ionised  air.  Air.  however,  takes  a  definite  (though  minute) 
period  to  ionise,  and  a  steep  wave-front  condition  may  not 
give  time  for  the  corrective  balancing  action  of  the  ionised 
air,  and  the  over-stressed  part  may  break  down  and  result 
in  the  puncture  of  the  entire  insulator.  It  would  seem. 
therefore,  that  an  insulator  should  be  designed  for  surges 
with  steep  wave  front  rather  than  for  normal  conditions. 

Lightning  may  directly  strike  an  insulator  and  shatter  it 
as  by  a  mechanical  blow,  with  or  without  electrical  effects 
such  as  puncture  or,  flash-over.  Suspension  insulators  are, 
however,  largely  protected  by  the  cross-arms,  and  pin  insu- 
lators are  generally  somewhat  protected  by  the  poles  ,or 
earthed  metal-work  projecting  above  them,  so  that  an  actual 
stroke  on  an  insulator  is  fortunately  not  very  frequent. 

A  lightning  stroke  though  appearing  to  the  eye  to  be  one 
discharge,  may  be  several  separate  discharges,  each  inducing 
in  the  wires  a  potential  which  may  rise  to  almost  any  extent 
— only  limited  by  the  pressure  necessary  to  arc  from  the  line 
to  earth — and  the  rate  of  rise  may  be  of  almost  any  magni- 
tude, as,  for  instance,  equal  to  that  of  a  i  cycle  of  a  fre- 
quency  of  a  million  per  second. 

Switching  and  arcing  surges  may  rise  to  a  potential  of 
twice  the  line  voltage,  and  will  set  up  oscillations  with  a 
frequency  depending  upon  the  constants  of  the  line  or.  Bay, 
1,000  to  5,000  periods  per  second,  which  indicates  the  steep- 
ness of  the  front;  but  whereas  the  switching  surge  may  only 
continue  long  enough  to  permit  of  two  or  three  wave-trains, 
the  arcing  surge  may  continue  for  much  longer,  depending 
upon  how   quickly  the  arc  is  suppressed. 

The  first  requirement  is  to  balance  the  parts  of  the  insu- 
lator so  that  under  steep  wave-front  conditions  it  does  not 
depend  upon  corona  to  relieve  the  over-stressing.  To  obtain 
correct  balancing  the  following  considerations  must  be  taken 
into  account  :  — 

The  mutual   capacity   of  the  parts. 

The  concentration  of  flux  upon  a  relatively  small  electrode, 
as,  for  instance,  the  pin.  (This  tends  to  increase  the  potential 
gradient  on  the  shells  near  such  small  electrode.) 

The  capacity  of  parts  to  earth.     (This  increases  the  capacity 


Pig.   12.— Comparison 
of  Insolatobs. 


Fig.  hi— Hewlett  Type 
oe  Insulator. 


current,  and  hence  the  potential  gradient  on  the  shells  nearest 
to  the  line.) 

In  addition  to  being  balanced,  the  insulator  should  be  pro 
portioned  to  withstand  the  surges  and  oscillations  of  limited 
potential  and  frequen  v  as  set  up  by  switching  and  arcing 
with  an  adequate  margin  against  flash-over  or  puncture,  and 

also   SO    that    when     the    almost    unlimited    rises   of    lightning 

surges  occur,  the  insulator  will  be  protected  therefrom.  This 
protection  may  be  obtained  by  making  use  of  the  low 
dielectric  strength  of  the  air  surrounding  the  insulator  as  a 
protecting  gap  or  safety  valve  through  which  it  may  are 
to  earth  and  thus  relieve  the  stress  before  damag<  can  occur 
to  the   porcelain, 

All  well-designed  insulators  will  be  recognised  under  teat 
by  the  small  amount  of  corona  formation   prior  to  flash-over. 

Pin-type  insulators  were  first  designed  many  years  ago  with- 
out great  regard  to  the  balance  of  dielectrics  and  their  ability 
to  withstand  surges.  These  designs  are  generally  tall,  small 
headed,  and  elegant  looking.     If.  however,  these  requirements 
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are  regarded,  the  resulting  design  becomes  more  squat  and 
wide  to  obtain  the  protecting  air  path  and  free  arcing  charac- 
teristic, whilst  maintaining  electrostatic  balance,  and  thicker 
in  the  head  to  obtain  the  puncture  strength  and  reduce  the 
flux. 

Fig.  12  show:s  a  comparison  of  the  earlier  design  of  insu- 
lator with  an  insulator  primarily  designed  for  balance  and 
ability  to  withstand  high  frequency,  and  the  comparative 
behaviour  of  these  insulators  under  test  is  characteristic. 

Suspension  insulators  are  usually  of  one  or  other  of  two 
types,  viz.,  the  Hewlett  or  interlinked  type,  and  the  metal 
hooded  or  cemented  type. 

Hewlett  Type. — From  the  electrical  standpoint  the  inter- 
linking of  the  fittings  causes  a  concentration  of  flux  at  the 
point  where  the  interlinked  fittings  come  closest  together, 
i.e.,  at  the  point  of  crossing.  Practice  has  proved,  however, 
that  provided  the  insulators  are  made  of  high-quality  porce- 
lain, as,  for  instance,  English  porcelain,  they  give  satisfactory 
service.  The  insulators  as  supplied  in  this  country  are  fitted 
with  endless,  steel-wire  grummets  connected  together  by  an 
S-shaped  fitting  devised  by  the  author  (see  fig.  13).  The 
grummets  are  made  on  the  insulator  itself,  and  then  cemented 
in  to  prevent  the  wearing  of  either  the  porcelain  or  the  grum- 
met. The  cement  being  _  hygroscopic  also  has  the  effect  of 
what  amounts  to  increasing  the  area,  of  the  electrodes,  and 
thereby  reducing  the  flux  density,  and  consequently  improv- 
ing the  electrical  characteristics  of  the  insulator.  As  pre- 
viously stated,  this  type  of  insulator  is  eminently  suitable  for 
use  in  conjunction  with  pin  insulators  on  the  straining  points 
of  the  line.  This  design  of  insulator  is  also  used  on  very  high 
voltages,  as,  for  instance,  on  the  88,000-volt  lines  of  the  Vic- 
toria Falls  and  Transvaal  Power  Co.,  and  those  made  of 
sound  porcelain,  e.g.,  the  English  ones,  have  given  good 
service.  On  the  very  high  voltages,  however,  the  metal- 
hooded  insulator  is  more  generally  used,  presumably  owing 
to  its  better  electrical  characteristics. 

The  Hewlett  insulator  as  used  for  working  in  the  horizontal 
position  at  straining  positions  has  two  flanges  which  cause 
it  to  have  an  excessively  high  flash-over  voltage  dry,  which 
reduces  the  margin  against  puncture.  As  the  result  of  experi- 
ments, the  author  has  found  a  means  of  reducing  the  dry- 
test  by  short-circuiting  one  flange  in  a  position  on  the  peri- 
phery opposite  to  the  midway  point  between  the  two  grummet 
holes  (see  fig.  13).  The  position  is  important,  otherwise  the 
spray  test  is  also  reduced,  which  vitiates  its  use.  The  follow- 
ing are  comparative  tests  with  and  without  the  short-circuit- 
ing of  the  flange  or  "  over-pressure  release." 


Hewlett  Insulators  (Single  6-in.  Disk). 


th 


Ordinary  without  With  over-  Corupar 

over-pressure  pressure  usual  rating  of 

release.  release.  pin  insulator. 

Kilovolts.  Kilovolts.  Kilovolts. 

Working 6  (j  6 

Flash-over  under  spray ...           35  3.">  37 

Flash-over  dry 80  5fi  ;.4 

Puncture  (uncertain)     ...           SO  80  80 

Metal-hooded  Type.— The  characteristic  of  the  metal-hooded 
or  cemented  insulator  is  the  concentric  arrangement  of  the 
parts  and  the  even  distribution  of  flux,  which  makes  the  insu- 
lator very  good  from  the  electrical  point  of  view.  Considered 
individually,  the  suspension  insulator  is  of  very  simple  elec- 
trical design,  but  when  arranged  in  a  string  in'  series,  as  for 
working  at  high  voltages,    some   interesting  features  arise. 

That  the  distribution  of  potential  along  a  string  of  suspen- 
sion insulators  is  not  equal  is  well  known,  but  it  is  desirable 
briefly  to  refer  to  it  here  in-order  to  lead  up  to  other  matters. 
Suspension  insulators  arranged  as  a  string  have  a  capacity*  to 
one  another  which  might  be,  called  ".series  capacity,"  and  a 
capacity  to  earth  which  might  be  called  "  shunt  capacity." 
The  unit,  nearest  to  the  line  has  therefore  to  carry  the 
"series  capacity"  current,  which  is  uniform  throughout  the 
string,  plus  the  "  shunt  capacity  "  current  of  the  units  above 
it.  Each  successive  unit  above  has  a  less  amount  of  "  shunt 
capacity  "  current  to  carry.  The  voltage  gradient  will  there- 
fore be  steepest  on  the  line  unit,  and  less  on  each  successive 
unit,  the  topmost  unit  nearest  to  the  cross-arm  having  the 
least  potential  across  it.  The  unbalancing  will  be  the  greater, 
the  greater  the  ratio  of  shunt  capacity  to  series  capacity. 
Insulators,  therefore,  with  large  thicknesses  of  porcelain, 
such  as  a  double  piece  or  an  extra-thick  single  piece,  will  have 
the  smallest  series  capacity ;  and  though  such  insulators  may 
be  of  excellent  design  considered  individually,  yet  a  string  of 
them  in  series  may  have  very  bad  characteristics. 

Such  extra  thickness  becomes  necessary  with  poor  qualities 
of  porcelain  which  have  a  relatively  low  dielectric  strength, 
but  such  porcelain  has  a  relatively  low  specific  inductive 
capacity,  so  that  the  effect  of  bad  porcelain  in  increasing  the 
out-of-balance  is  cumulative.  Inversely,  the  better  the  porce- 
lain the  higher  the  capacity  due  to  the  material  itself  and 
the  thinner  it  can  be.  for  a.  given  strength.  With  English 
porcelain  which  has  high  dielectric  strength  a  10-in.  sus- 
pension disk,  i  in.  thick,  has  a  flash-over  value  of  70  kilo- 
volts, and  a  puncture  strength  of  156  kilovolts,  and  such  a 
unit  will  give  a  much  superior  balance  than,  say,  a  two-piece 
insulator  or  an  insulator  1  in.  thick,  particularly  if  of  poorer 
porcelain.  It  will  be  noticed  that  whereas  with'  the  pin  insu- 
lator it  was  desirable  to  get  a  thick  dielectric,  with  the  sus- 
pension insulator  the  opposite  appears  to  be  the  case.     With 


pin  insulators,  however,  the  shunt  capacity  is  smaller  ii> 
respect  to  the  series  capacity,  and  in  any  case  the  shells  are 
readily  proportioned  (i.e.,  graded)  to  suit;  whereas  with  sus- 
pension insulators  the  effect  is  greater,  and  though  feasible 
it  is  not  very  practicable  to  grade  the  units  to  provide  for- 
tius. The  series  capacity  can,  however,  under  certain  condi- 
tions be  slightly  increased  by  reducing  the  spacing. 

One  effect  of  the  uneven  potential  distribution  is  that  ihe- 
llash-over  of  a  string  of,  say,  n  units  is  less  than  the  flash- 
over  of  one  unit  X  n.  '  The  ratio  of  these  two  figures  has- 
been  called  the  "  string  efficiency  ratio,"  and  is  an  indication 
of  the  out-of-balance.  of  the  string.  It  is  to  be  noted,  how- 
ever, that  just  as  with  pin  insulators,  the  effect  of  corona  is 
to  increase  the  capacity  of  the  most  stressed  shells  or  auto- 
matically to  grade  them,  so  that  under  test  at  normal  fre- 
quency the  string  efficiency  ratio  may  indicate  a  better  poten- 
tial balance  than  is  actually  the  case  under  normal  working 
voltage.  If  the  units  are  spaced  over  a  certain  length  apart, 
flash-over  will  take  place  between  the  metal-work  of  each 
unit  (fig.  14a),  and  further  spacing  apart  will  not  materially 
alter  the  flash-over  of  #the  string.  If,  however,  the  spacing 
is  reduced,  the  flash-over  will  take  place  over  the  entire  string 
(fig.  14b),  and  when  this  condition  is  first  reached  the  flash- 
over  of  the  string  might  be  slightly  increased  due  to  the 
better  flux  distribution.  The  spacing  can,  however,  be  fur- 
ther reduced  up  to  the  limit  of  the  minimum  spacing  required 
by  the.  fittings,  and  if  this  is  done,  the.  flash-over  will  be  de- 
creased, thereby  lowering  the  string  efficiency  ratio. 

Fig.  14c  shows  the  effect  of  these,  movements.  The  spacing 
of  the  units  closer  together  will  have  the  following  effects  :  — 

1.  The  flux  distribution  will  be  better,  due  to  the  shorten- 
ing of  the  path  for  such  parts  of  the  flux  as  pass  through  the 
air  between  the  units. 

•2.  The  arc  will  be  thrown  out  from  the.  porcelain  instead  of 
drawn  in,  and  so  will  reduce  the  possibility  of  shattering  the* 
shells. 

3.  The  stresses  on  each  unit  will  be  reduced. 

The  last  reason  is  a  very  important  one.  Under  pin  insu- 
lators it  was  shown  that  it  is  desirable  to  reduce  the  air  gap 
or  increase  the- thickness  of  the  porcelain.  The  necessity  for 
not  increasing  the  thickness  of  porcelain  in  the  suspension- 
type  insulator  has  been  discussed,   so   that  the   only  course- 
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Fig.  14.— Effect  of  Spacing  on  Flash-ovbr. 

open  is  to  reduce  the  air  gap,  and  thereby  the  stress  which 
can  come  on  any  unit,  including  the  line  unit,  and  at  the 
same  time,  to  reduce  the  time  lag  under  high-frequency  con- 
ditions. Yet  that  which  provides  the  above  important  advan- 
tages and  efficiency  is  to  be  stigmatised  as  bad  efficiency,  as 
judged  by   the  string  efficiency  ratio. 

The  string  efficiency  ratio  appears  to  be  a  reasonably  accu- 
rate guide  to  the  out-of-balance  of  a  string  up  to  the  point  of 
maximum  flash-over  for  a  given  string;  beyond  that  point, 
however,  the  string  at  least  maintains  its  previous  string  effi- 
ciency, but  gains  in  security  by  the  reduction  in  potential 
which  can  come  on  to  any  unit. 

This  factor  might  be  termed  "  string  security  factor  " 
maximum  flash-over  of  string 


flash-over  with  reduced  spacing, 
ruder  rain  conditions  the  balance  of  the  string  is  improved 
owing  to  the  increase  of  series  capacity  due  to  the  wet  con- 
ducting surfaces,  and  also  due  to  the*  leakage  current  over 
such  surfaces,  which  adds  itself  to  the  series  capacity  cur- 
rent. In  consequence,  after  a  certain  number  of  units  are 
added  to  the  string,  the  flash-over  under  spray  may  become 
even  greater  than  the  dry. 

(To  be  continued.) 


Electroculture    in    Cheshire. —  Lord    Tollemache.   of 

Peckfordou  Castle,  Tarporley.  Cheshire,  has  taken  up  the  system 
of  electro-culture  with  enthusiasm,  and  with  the  professional 
assistance  of  Mr.  S.  E.  Britton,  borough  electrical  engineer,  Chester 
(Chairman  of  the  I.M.E.A.  Committee  on  Electricity  in  Agriculture), 
is  applying  the  system  to  a  14-acre  plot.  The  apparatus  is  now  in 
course  of  erection.  We  understand  that  Mr.  Britton  has  also  made 
all  arrangements  on  behalf  of  his  Corporation  to  experiment  on  a 
U-acre  plot  within  the  city,  in  connection  with  which  he  will 
have  the  assistance  of  the  Corporation's  horticultural  and  chemical 
experts,  and  that  in  Cheshire  farming  circles  the  idea  of  applying- 
electrical  methods  to  agriculture  is  being  very  favourably  received, 
the  only  real  hindrance  being  the  difficulty  of  obtaining  equipment 
under  present  conditions. 
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ELECTRICITY     SUPPLY     IN     SHANGHAI. 


Wb  have  received  from  Mr.  T.  H.  U.  Aldridge,  M.I.E.E., 
engineer-in-chief  and  manager  of  the  electricity  department 
of'  the  Shanghai  Municipal  Council,  a  copy  of  his  report  for 
1916,  which  states  that,  notwithstanding  the  shortage  of  gene- 
rating plant  and  trunk  cables,  a  large. expansion  of  business 
took  place  during  the  year.  The  plant  being  overloaded  in 
the  winter  of  1916,  the  full  supply  for  ordinary  lighting,  heat- 
ing, and  power  could  not  be  maintained  without  placing  some 
of  the  more  recently  connected  power  users  on  a  restricted 
supply  between  4  and  10  p.m.  There  being  few  opportunities 
to  clean  or  overhaul  the  boilers  at  the  Riverside  works,  owing 
to  the  excessive  demand  for  electricity,  difficulties  were  met 
with  in  keeping  them  in  working  order,  to  which  was  added 
the  breakdown  of  the  No.  3  A. E.G.  5,000-KW.  alternator  (re- 
ported  in  our  issues  of  "July  '21st  and  December  1st.  1916),  the 
third  of  the  four  German  machines  to  fail.  The  units  gene- 
rated at  Riverside  amounted  to  no  less  than  69J  millions,  an 
increase  of  nearly  15  millions,  and  at  Fearon  Road  to  7J  mil- 
lions, an  increase  of  318,000  units,  the  whole  of  the  avail- 
able plant  being  run  with  practically  no  spare  plant  at  all. 
A  slight  reduction  in  works  costs  was  effected,  the  cost  per 
unit  sold  being  0.531d.  The  plant  capacity  totalled  19,600 
kw.  :  the  load  factor  was  38.2  per  cent.,  and  the  units  gene- 
rated 77i  millions.  The  units  sold  were  distributed  as  fol- 
lows :  Private  lighting,  14,285,888;  public  lighting,  1,058,772; 
heating  and  cooking,  899,585;  power,  42,042, 853 :  traction, 
•3,873,698.  While  lighting  showed  little  increase,  the  con- 
sumption for  heating  and  cooking  increased  32.3  per  cent., 
for  power_37.2  per  cent.,  and  for  traction  14.1  per  cent.,  the 
all-round  increase  being  24.9  per  cent. 

During  the  year  1442  miles  of  overhead  cable  were  erected. 
-and  20  miles  of  extra-high-tension  cable  laid  underground. 
Transformers  of  10.507  kw,  were  installed,  and  of  8,221  kw. 
■disconnected,  mainly  owing  to  the  substitution  of  three-phase 
for  single-phase  supply.  The  remainder  of  the  public  arc 
lamps  were  replaced  by  half-watt  lamps. 

A  record  number  of  motors  was  connected  during  the  year, 
the  total  reaching  20.340  H.r. ;  the  new  connections  repre- 
sented an  increase  of  240  per  cent,  upon  the  h.p.  connected 
during  the  previous  year,  and  the  aggregate  increased  by  25 
per  cent. 

Electric  vehicles  were  first  introduced  into  Shanghai  in  1916, 
the  electricity  department  having  purchased  four  light  cars, 
a  two-ton  truck,  and  a  700-lb.  truck.  These  have  all  proved 
so  satisfactory  that  two  more  trucks  have  been  ordered.  Care- 
ful records  show  that  the  cars  effect  a  saving  of  9  per  cent, 
per  annum  compared  with  cheap  petrol  cars,  on  a  basis  of 
2-5  miles  run  per  day;  with  a  daily  mileage  of  50  miles  the 
saving  is  about  30  per  cent.  There  are  three  private  cars  in 
the  city,  and  more  are  on  order. 

After  meeting  all  interest  charges,  special  depreciation  on 
the  old  Fearon  Road  generating  station-  (the  steam  generating 
plant  in  which  will  be  scrapped  in  a  few  years),  reserve  for 
had  and  doubtful  debts,  brokerage,  and  other  special  charges, 
m  all  amounting  to  £47,318,  and  after  writing  off  £43,178  for 
depreciation,  there  was  a  net  profit  of  £48,250.  The  result 
i  if  the  year's  working  was  to  yield  a  gross  profit  of  8.9  per 
cent,  on  the  capital  outlay. 

The  four  22.000-volt  split-conductor  trunk  mains,  made 
by  the  British  Insulated  &  Helsby  Cables,  Ltd.,  con- 
necting Riverside  with  the  Fearon  Road  power  station,  are 
nearlv  completed.  Preparations  are  being  made  for  installing 
two  10,000-KW.  turbo-alternators,  the  new  22,000-volt  B.T.H. 
switchgear,  &c.,  the  designs  for  the  concrete  foundations  and 
buildings  having  been  made  by  the  staff  of  the  department. 
In  spiteoof  the  difficult  conditions,  the  General  Electric  Co.'s 
(U.S.)  10,000-Kw.  turbo-alternator  has  been  delivered,  a  simi- 
lar set  by  Messrs.  Parsons  is  well  advanced,  and  a  5,000-kw. 
turbine  by  Messrs.  Fraser  &  Chalmers  is  nearly  ready  for  ship- 
ment ;  a  quantity  of  the  auxiliary  machinery  has  already 
arrived.  Difficulty  has  been  experienced  in  obtaining  steel- 
work for  the  building  from  the  United  States.  Mr.  Aldridge 
compliments  the  British  manufacturers  on  the  progress  made 
with  the  new  plant  in  view  of  the  restrictions  and  difficulties 
under  which  they  are  labouring. 

The  report  is  illustrated  with  a  number  of  half-tone  views 
of  the  newer  plant.  &c,  and  curves  showing  the  progress  of 
the  undertaking. 


RESERVED     OCCUPATIONS. 


Electricity  Works  Employes 


On  April  21th  Mr.  H.  Faraday  Proctor,  the  hon.  secretary 
of  the  I.M.E.A.,  wrote  to  the  Secretary,  Badges  and  Pro- 
tected Occupations  Section^,  Ministry  of  Munitions  of  War. 
0,  Whitehall  Gardens.  London,  asking,  on  behalf  of  the 
members,  whether  it  was  desirable  at  this  stage  to  apply  for 
(a)  protection,  (6)  substitution,  for  men  over  the  age  of  32 
years  (on  January  1st,  1917).  such  as  engine  drivers,  stokers, 
tec,  &c,  who  were  essential  to  the  operation  of  certified  under- 
takings, but  who  were  not  referred  to  in  the  Schedule  of  Pro- 
tected Occupations  (M.M.  130),  or  whethei  opportunity  would 


be  afforded  for  doi  n   tl ailing  up  age  was  raised 

above  32  years. 

rii  reply.  Captain  (J.  B.  Joyner  wrote  Under 
— "I  am  to  inform  you  that  as  men  over  32  in 
gaged  on  munitions  are  not  at  present  to  bo  called  up  for 
Military  Service,  it  will  not  be  necessary  for  any  applica- 
tions to  be  made  for  their  protection  in  cases  where  they 
are  not  included  in  the  Schedule  of  Protected  Occupations. 
If,  however,  it  should  in  the  future  prove  necessarv  to  set 
free  such  men  for  Military  Service  claims  may  be  made  for 
their  retention  upon  Form  M.M.  si,  as  stated  in  paragraph 
12  of  Circular  Letter  M.M.  18.  If  substitutes  will  he  re- 
quired tor  such  men  in  the  event  of  their  release  at  any 
future  date,  claims  should  be  entered  in  column  (P)  of  M.M. 
82S  in  accordance  with  paragraph  9  of  the  directions  for 
filling  in  that  form." 

I-uder  date  May  9th,  Mr.  Faraday  Proctor  communicated 
with  members  of  the  I.M.E.A.,  replying  to  the  large  number 
of  inquiries  that  he  had  received  on  the  above  matter.  Copies 
of  the  letters  referred  to  were  distributed  with  his  communi- 
cation.    We  quote  the  following  extracts  from  the  latter  :  — 

"  Sir  Stephenson  Kent  informed  our  representatives  on  April 
26th,  1917,  that  engine  drivers  and  stokers  in  electrical  gene- 
rating stations  are  not  protected  under  the  code  numbers 
1601,  1604,  and  1605  (White  List  M.M.  130).  Protection  will 
presumably  be  given  under  '  Professional  Occupations  and 
Administrative  Staff,'  code  numbers  2001  and  2017.  and  has 
actually  been  given  in  at  least  one  instance." 
On  careful  perusal  of  the  documents,  it  will  be  observed  :  — 
"1.  That  'Scheduled  Occupations  Certificates'  Army  Form. 
3476a,  will  be  issued  to  every  man  entitled  to  protection  under 
the  White  List,  M.M.  130. 

"2.  Temporary  protection  will  be  issued  to  those  men  of 
military  age  who,  although  not  covered  by  the  White  List, 
are  not  to  be  called  up  for  the  present. 

"3.  If  a  man  is  called  up  who  is  not  protected,  a  claim 
may  be  made  to  the  Dilution  Officer  on  form  M.M.  81  for 
his  retention,  provided  always  that 

"4.  Special  claims  should  be  reduced  to  the  absolute  mini- 
mum. 

"  5.  It  is  men  under  32  years  of  age  who  are  to  be  called  up. 

"6.  If,  in  the  event  of  any  man  being  liable  to  be  called 

up  either  now  or  at  any  later  date,  a  substitute  is  necessary, 

the   claim   for  a   substitute   should   be   filled  in   now  on  form 

M.M.  82S. 

"  7.  The  claim  for  a  substitute  should  be  made,  whether 
or  no  you  are  of  opinion  that  an  efficient  substitute- can  be 
found. 

"It  is  probable  that  the  reason  why  the  schedule  of  pro- 
tected occupatiofis  is  not  wider  is  that,  in  some  exceptional 
cases  it  has  been  found  possible  for  the  work  in  these  occupa- 
tions to  be  carried  out  by  men  over  age,  or  wholly  or  in' 
part  by  female  labour.  This  justifies  the  exclusion  from  pro- 
tection of  the  male  employes  as  a  class,  even  though  it  be 
found  necessary  in  nearly  every  case  to  protect  such  employes 
as  individuals,  as  groups  of  individuals,  or  according  to 
locality.  Some  of  our  members  have  refrained  from  claiming 
substitutes  for  men  who  should  be  protected  although  not 
coming  under  the  White  List,  on  the  grounds  that  they  are 
sure  efficient  substitutes  cannot  be  found.  In  my  opinion 
column  (p)  should  be  filled  in  in  every  case  where  the  work 
of  a  man  is  necessary  and  it  is  not  clear  that  means  will  be 
forthcoming  for  the  carrying  out  of  that  work  in  the  event, 
however  remote,  'if  that  man  being  called  up.  I  consider  that 
it  is  better  to  claim  even  the  impossible  than  to  have  no 
claim  outstanding.  In  the  event  of  the  man  in  question  not 
being  protected  or  substituted  the  alternative  is  then  for  the 
man  to  remain  at  work,  although  unprol 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


CTKII  »N  « IF  SOI  1 1 1  AFRICA  In  the  Budget  speech  which 
was  delivered  in  tin'  Union  Parliament  on  March  30th,  it 
was   stated   that   the  Customs  dutii  ear  1917-18  re- 

main  Uncha  le- 
nt  decision  1>\   th<    I  ner  of  Customs  places 
irters   for  motor  cars 
as  follows  : 

Rite  of  duty.  Rebate  for  U.K. 

and  reciprocating 
Colonies. 
(  ham-  2(1  p.c.  ad  val.  3  p.e.  ad  vol. 

\,lm   ten     ind  I  val.  Whole  duty. 

SWEDEN.— The  exportation  of  the  following,  among  other 
articles,  ha:    I prohibited  as  from  the  dates  menti 

Mai.  h    18th      Vci  umnlator    plati  len    boxes   for 

accumulators,      lined      with     lead;     insulating     tubes— steel 

ii i  ther  kinds,   and  bend-  for  end. 

March   :;ii      "I     ppejr  and  alloys 
i ],,. ,      i  tin,     or    other    lion-:  tal,    also 

almniniui  ctrical    machines-  Buch    as 

generators,    motors,   i  inverters,    transformers,   and  damping- 
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toils,  also  Btators,  rotors,  current  collectors,  magnet  coils, 
brush  holders,  and  armature  coils  exported  separately — pro- 
vided that  they  are  composed  mainly  of  materials  (other  than 
iron)  of  which  the  exportation  is  prohibited;  *zinc,  unmanu- 
factured, and  manufactures  of  zinc. 

*  Extension  of  existing  prohibitions. 

NETHERLANDS. — The  exportation  of  metals  (except  iron 
and  steel)  in  any  form  has  been  prohibited  as  from  April  10th. 

By  a  recent  decision  the  Customs  duty  on  electric  blowing 
machines  for  organs  has  been  determined  at  o  per  cent,  ad 
ual.  The  value  to  be  declared,  for  Customs  purposes,  of 
transformers  (dutiable  at  5  per  cent,  ad  val.)  should  include 
the  value  of  the  quantity  of  oil  contained  in  the  transformers. 
This  oil  need  not  then  be  declared  and  subjected  to  duty 
separately. 

ITALY.— A  Royal  Decree  was  published  in  the  Official 
Gazette  of  April  4th  prohibiting  the  importation  of  all  foreign 
goods  with  the  exception  of  (a)  goods  for  account  of  the  State; 
and  (6)  foodstuffs  and  raw  materials  for  industries — to  be 
designated  by  decree  of  the  Minister  of  Finance.  Provision 
is  made  for  the  issue;  of  licences  in  respect  of  goods  affected 
by  the  prohibition.  The  Royal  Decree  was  to  take  effect  on 
April  19th,  i.e.,  the  day  following  that  upon  which  the 
Ministerial  Decree  referred  to  in  (b)   was  published  officially. 

SWITZERLAND.— A  Federal  Decree,  dated  March  28th, 
feed 'April  1st  as  the  date  of  coming  into  force  of  the  new 
statistical  tax  on  goods  parsing  over  the  Swiss  Customs  fron- 
tier— see  the    Electhical  Review   of    March  16th. 

UNITED  STATES  OF  AMERICA.— The  Supreme  Court  of 
the  United  States  gave  a  decision  on  March  6th  the  effect  of 
which  is  to  annul  the  "5  per  cent,  rebate"  clause  of  the 
United  States  Tariff  Act  of  1913,  under  which  a  discount  of 
5  per  cent,  of  all  duties  imposed  by  the  Act  was  to  be 
allowed  on  such  goods  as  were  imported  in  vessels  admitted  to 
registration  under  the  laws  of  the  United  States.  The  Court 
held  the  clause  to  be  inoperative  because  it  conflicts  with 
existing  treaties. 

AMERICAN  WEST  INDIA  ISLANDS.— An  Act  of  Con- 
gress, dated  March  3rd,  provides  for  a  temporary  govern- 
ment for  the  West  India  Islands  recently  acquired  by  the 
United  States  from  Denmark.  Section  4  of  the  Act  states 
that,  until  otherwise  provided,  all  laws  now  imposing  taxes 
in  these  Islands,  inciiding  the  Customs  laws  and  regula- 
tions, shall  in  as  far  as  compatible  with  the  changed  sove- 
reignty, and  not  otherwise  provided  in  the  Act,  continue  in 
force  and  effect  except  that  articles  of  United  States  growth, 
product,  or  manufacture  shall  be  admitted  free  of  duty. 

PERU. — According  to  the  official  Peruano,  an  additional 
duty  of  2  per  cent,  will  be  levied  on  all  merchandise  im- 
ported through  the  Custom  House  at  Pisco,  with  the  excep- 
tion of  imports  in  transit  to  the  interior.  The  proceeds  from 
this  duty  are  to  be  devoted  to  the  installation  of  new  water 
supply  and  sewerage  systems  for  lea,  Pisco,  and  Chincha 
Alta.  The  fluty  will  continue  to  be  levied  until  the  comple- 
tion of  the  project. 

TERRITORY  rfSTOWN  AS  "GERMAN  EAST  AFRICA." 
-  It  haws  been  officially  announced  at  Mombasa  that  until  it 
is  possible  for  the  Administration  in  the  territory  known  as 
"German  East  Africa"  to  establish  its  own  Customs  stations 
at  Lake  ports,  all  duties,  &c.,  on  goods  imported  from,  or 
exported  to  Bukoba  and  Muanza  (the  only  ports  now 
opened)  through  the  port  of  Kisumu,  must  be  paid  at  Kisumu. 
On  presentation  of  drawback  specifications  showing  marks, 
numbers,  description,  and  contents  of  packages  exported  to 
"German  East  Africa,"  and  the  number  of  the  East  Africa 
import  entry  on  which  the  import  duty  has  been  paid,  such 
specifications  being  duly  certified  as  to  the  actual  landing  at 
Bukoba  or  Muanza  of  the  goods  covered  by  them,  and  after 
p;i\ -nieiit  of  the  "German  East  African"  import  duty,  re- 
fund of  East  Africa  import  duty  will  be  granted.  No  draw- 
back of  duty  will  be  allowed  on  goods  from  open  stocks. 

All  duties  on  goods  consigned  under  the  regulations  by  the 
Voi-Militarj  Railway  must  be  paid  at  Mombasa,  refund  of 
East  African  import   duty  being  payable  at  M basa  only. 

Further  official  announcements  notify  that  the  ports  of 
Bagamoyo  and  Pangani  have  been  opened  as  Customs  sta- 
tions. Hitherto  these  ports  have  been  open  for  coastwise 
traffic  only,  no  direct  foreign  trade  being  allowed  (see  the 
Review  for  March  10th). 


NEW     PATENTS     APPLIED     FOR,      1917. 

(NOT    YET    PUBLISHED). 

Compiled  expressly  for  this  journal  bv  Messrs,  \v.  P.  Thompson  &  tV, 
Electric;.!  Patent  Agents,  285.  High  Holborn,  London,  W.C.,  and  at 
Liverpool   and    Bradford. 


6.053.     "  Working    signals.    &c.,    bv    electr 
John.      April  30th. 


J    John  &   W.    J. 


6,081.     "Electric    torches."      R      FALLOWS.        \pril    3Mth. 

'Systems    ol    ejectri<     motor    control."     British     !,.,.,- 
Co.     (General    Electric  Co.,  U.S.A.).      Ipril    30th. 

6,096  "Ignition  magnetos."  E.  C.  R  Marks  (Soe:  4non.  des  Etab- 
lissements  L.   Blenot).     April   30th. 

,6  ''"      "  '  :"""     ,-'":""1      <"■•   '      :         '  nal-combusiion    <ngi 

\.    AtHERTON.       April   30lh.  *.■."■= 

Mayn't  Electric  cut-°uts'  leakage  detectors,  &c."  J.  John  S  W.  J.  John. 
6,150.  "  Secondary  batteries."  D.  P.  Bvttiky  Co.  &  B.  M.  Dkikf.  Maj  l«t. 
6,164.     "  Electrodes."     E.    E.    Greville.     Hay   1-t. 

r-e,A77'n  "  Magne'icall>-controllcd  apparatus   and   methods   ol   oper-tino    same  - 
C.    O.   Bastian.      May    1st.  6  " 

Mav'lid."  C°mbined     eleC'riC    5Witeh'     P'UB'     "ld     ,,xk"     deV" ■'-■"       V-    "°™ 

RE^t     May"^.  ir°"S'  *C"    C*BU  A«— "  Co.,   P.  W.   Dvvis  *  F.  H. 

May22nd.'   ^"^  PlUeS    '"    '"'"""'-""nation    engines."     J.    A.   de   Vilbiss. 

6,255.  "Controllers  for  electric  motor  circuits.-  Cctler-Hmjmer  Mnii 
factoring   Co.    (Igranic    Electric  Co.,    U.S.A. V      May  2nd 

,  ^El°'c,r'i'-Ero,ri?4e»ting  m'""/,"     Bk't'"'    rHOMsoslHoustO!)   Co.  (Gene- 
'.*|    electric    Co..  .'_  .S.A.).      May   3rd. 

-llv't'rd  weld'"g    aPP»ratus.-'     \V.   J.    MeTlersii-Jackson    &  T.   E. 

6287      "Means     for    improving     starting-torque    and    simplifying    starter    at 
Mage  phase    induction    motors."      H.    J.    Elev    i    M.    W.    Woods.      May   3rd 
1916?        "  SparkinS  PIugs-"     T'    E-    Po-XSOT-      M=)    3rd      .France,    June  26th, 

6,308_  "Electromagnetic  lockout  snitch  or  contactor."  V  Brff7f  1  A 
West  *  Co.     May  3rd.  breeze    i    \. 

6,309.  "Electric  motor-control  systems."  Cutler-Hammer  Manuficturint 
Co.    (Igran,c    Electric    Co.,    U.S.A.).     Maj    3rd.  *«DWAerO«WG. 

6,320.    "  Electric  heating   apparatus."     A.   F.    Berrv.     May  3rd. 
6'334*'h    "Cooling    appliances   lor    engines    and    dynamos."     G.    B.    BrabshaW. 

6.335.     "  Detector  for  wireless   telegraphy."      M.    L.    Lincvster.      May   4th. 

6,341.     "  Receivers   for    wireless    telegraph;."     M.    L.    Lancaster.     Mar    4th. 

6,343.  "  Electric  switches."  G.  O.  Donovan  &  W.  Donovan.  May  4th. 
.  63f4'.  ".El™trical  apparatus  for  detecting,  measuring,  indicating,  or  record- 
ing  deviation  ol    boreholes."      H.   Brigcs.      May  4th.  *' 

K^'w"  •)''-''ns ,,'or    a"'0™'1"")-     recording     calls    in    telephone    systems." 
A.    fc..   Woods.     May  4th. 

6,383.     "  Electro-medical   appaialus."      E.    E.   Greville.      May    4ih. 
6,399.     "  Insulation    for  switches."     H.    H.   Berrv.     May  4th. 
6,437      "  Automatic   micro-telephones."       II     Symes.        Maj    5lfL      (N»»    7ra- 
land,   June  26th,  1916.) 


PUBLISHED     SPECIFICATIONS. 


i9ie. 


The    numb. 


in   parentheses  are    those  under  which   the   specifications  will  be 
printed    and    abridged,    and    all   subsequent    proceedings    will    be    taken. 

245.  Receivers   for   Wireless    Signals.      Marconi' 
and  G.    M.    Wright.     January  6th,  1916.     (102,821.) 

246.  Receivers    for    Wireless    Signals.      Marconi's   Wireless  Telegraph    Co. 


V\  ireless  Telegraph    Co. 


nd  I,     M.    Wright.      January  6th,    1916.      (103,822  I 
247,     Receivers  for    Wireless   Signals 

and    (,.    M.    Wright.      January    Gih,    1916.       (102,823.) 

4S4,     Mv.mh,    Separators.     Fried.   Krupp   Akt.  Gcs 
ary  6th,   1915.     (100,062 

2,058.     Dynamo-electric    Machines.      G.    Schroedcr 
(102,406  I 

3,376.     Magnetic    Separators.      A. 
1916.     (10.5,354.) 

3,566.    Protective  Device  for  Alternating-current  Systems 
August    17th.    1916.      (105,356.) 

3,603.     Methods  of  »nd  Means  for   Obtaininc   High   Vacua.     British   Thorn-- 
H  Co.    .General    Electric  Co.,    U.S.A.).     March  10th,   1916.      (105,3.57.> 

4,, ,5.    Carbon    Brushes  for  Dynamo-electric   Machines.    J.    E.  Grant  and 

Morgan    Crucible    Co.      March    31st.    1916.      (105,361.) 

2.  Means  for  Connecting  Electric  Lines,  especially  suitable  for  cse 
ay  Automatic  Telephone  Co.  &  L.  C.  Bvgrave.  April  4th. 
addition    not     granted.      Cognate     application      14,039   1" 


Wireless    I",  hgrapli    Co. 
Grusonwer 

February    11th.     1916. 
and   E.    Allen  &    Co.     March    7th. 
A.  E.   McColl. 


Teleitio 
1916.      (Patent     ol     i 
(105,363.) 

4,983.  Elfctkicvlly-conteolled  Apparatus  for  Indicating  LlQun 
WD  the  Risk  and  Fall  of  Gas-holders  vntj  Contents  Thereof 
Bourne.      April    5th,   1916.      (105,361 

5,014.     Fog  Signals  and   Course  Sounders  for   Vessels.     D.  Jon 


Lew 


tpril 


..  \in<\    Apparatus  of   Internal-combcs- 
Co.    &    L.    Coatalen.      April    6th.    1916. 


.V  Bonding  R  vil-ends.  J.  C. 
>.  C.  C.  Rattev.  April  lih. 
Radio    Electrique.     December 

NCEMENTS, 


5th,   1916.      (105.369.) 

5,054.  Means  for  Protecting  th 
tion  Engines.  Sunbeam  Motor  C 
(105,374.) 

5,092.  .Methods  of  and  Means  i 
Lincoln.     April    6th.    1916.      (105,378.) 

5.194.    Accumulator  Cells  and  Similar  Vi 
1916.      (105,385.) 

5,458.     Telephone    Receivers.      S.         I 
28th,  1914.     .100,281.) 

5.477.    Apparatus    for    Displaying    Illuminated    Pictures,    A 
OR   other    matter.      W.   G.    Rider.     April    13th,    1916.     (105,410.) 

5. .521.     Tubular     Earths    for     Electrical    Conductors.        K.     W      He. lees. 
April    14th,   1916.     (105.411.) 

5,933.     Electric vt.    Switches.      L.    G.    C.iunt.r.     April  25th.  1916.      |105.422.> 

6,476.     Vibrating  Make-and-brbak    Devices  for   cse  in    Electric   Sic.nvlling. 
A.  C.   Brown.     May  5th,  1916.     (105,432 

7,026.     Means  for   Locking   Electric  Lamps  in  their  Holders.     J.  R    Clav. 
May    17th,   1916.     .105,440.) 

7.303.     Shade  Holders  for  Artificial  Lights.     A.  Hague.     Mai    33rd,   1916 
.105.443.) 

7,96}.    Controllers   or    Switches    for     Electric    Motors    and    the    like. 
F.  J.  Decker.     June  5th,  1916,     (105,453 

9,625      Distributors    for    High-tension    Magnetos.      Morgan    Crucible    Co. 
S.    Holland.     June    13th.    1916.     (105,462.) 

10,184.    Insulating  Sleeves  for   Electrical  Transformers.    Haefeh   et  Cie., 
E.      October  20th,  1915.     (101,861.) 

16,145.     Electric  Contact-breakers  or    Interkcpters.     G.  F.   Co.:k»      \.>v- 
ember    10th,    1916.     (105,519.1 

17,539.     Electric  Condensers.     G.  Giles.      December  9th,    1915.     (102,619.) 
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Last   month  a  meeting  of  the  leading   manufactu 
electric  vehicles  in  the  United  States  w;i>  held    in    New 
York,  at  the  instigation  of  the  Electric  Vehicle  Seetion  "I 

the  N.E.L.A.,   with  a  view    to   arriving  at  s e  definite 

co-operative  action  with  the  central-station  interests,  in 
order  to  assist  the  electric  vehicle  movement  in  the  States. 
Four  papers  were  read,  dealing  generally  with  the  problem 
of  marketing  the  electric  vehicle,  and  a  resolution  was 
submitted,  and  unanimously  approved,  which  will  In- 
presented  for  further  action  to  the  Council  of  the  X.E.I. .A 

As  this  resolution  is  of  considerable  interest  to  central-' 
station  managers  in  this  country,  we  briefly  summarise  it- 
contents  on  another  page.  Essentially  it  is  a  proposal  -to 
finance  an  educational  and  organising  campaign  throughout 
the  country,  and  for  the  vehicle  manufacturers  and  central 
stations  jointly  to  subscribe  to  the  expense;  ii  also  em- 
braces the  preparation  of  a  pamphlet  for  distribution  to 
central  stations  which  will  contain  such  information  as  will 
facilitate  the  introduction  of  electric-vehicle  business. 

The  success  which  has  attended  the  efforts  of  our 
American  friends  to  promote  the  .popularity  of  the  elec- 
tric vehicle  up  to  the  present  has  been  so  pronounced, 
that  we  are  liable  to  overlook  the  immense  territory 
which  is  still  awaiting  development  in  the  States  :  ap- 
parently consideration  of  this,  coupled  with  the  possibility 
of  expanding  the  electric  vehicle  business  in  existing 
markets,  has  led  to  the  movement  for  closer  co-operation  by- 
all  concerned. 

AVe,  in  this  country,  have  good  reason  for  being  satisfied 
with  the  progress  of  our  own  electric  vehicle  movement 
despite  the  difficulties  introduced  by  the  war  :  with  well 
over  900  vehicles  and  a  large  number  of  industrial  battery 
trucks  in  use,  and  battery  charging  arrangements  provided 
over  an  extensive  area — as  shown  in  the  map  published  in 
our  issue  of  April  6th  last — the  nucleus  of  an  imposing 
business  after  the  war  has  been  formed,  though  we,  I 
profitably  look  round  with  a  view  to  taking  the  necessary 
steps  to  reap  the  fullest  possible  benefit  from  the  prelimi- 
nary work  already  accomplished. 

At  the  present  time  we  have  an  Electric  Vehicle  Com- 
mittee representative  of,  in  addition  to  I  he  municipal 
electrical  fraternity,  through  whose  foresight  it  was  formed, 
some  17  other  bodies,  all  more  or  less  (and  some  apparently 
but  very  slightly)  interested  in  the  future  of  electric 
vehicle  work,  and  comprising  30  members:  we  have  .also 
some  180  supply  authorities  who  officially  cater  for  the 
charging  of  electric-vehicle  batteries,  together  with  a  few 
garages  which  undertake  similar  work. 

We  have  also  the  increasing  goodwill  represented  by 
public  appreciation  of  the  merits  of  the  electric  vehicle. 
which  should,  in  the  ordinary  course  of  events,  lead  to  a 
great  expansion  in  its  use  after  the  war.  On  the  other 
hand,  it  is  pertinent  to  ask  whether,  in  the  event  of  greatlj 
increased  business  arising,  our  electric  vehicle  manufac- 
turing resources  are  likely  to  lie  in  any  way  adequate  to 
men  i  In-  requirements  on  a  price  and  time-of-delivery 
basis. 

British  electric  vehicle  makers  are  feu  in  number — 
Bay  half-a-dozen  at  mosl  ;  and  while  this  number  of  factories 
organised   for  the  production  on  a   lau  standard 

Vehicles  would  probably  be  the  best  commercial  solution  of 
the  vehicle  supply  problem,  there  is  no  present  indication 
of  such  conditions,  and.  so  tar  as  one  can  see,  no  probability 
of  the  home  manufacl  iirer  meet  Lng  the  sil  nation. 

And  failing   him.  we  shall    presumably    have    recourse   to 
I  American  vehicles  a^  in  the  past,  if  ihey  arc  pro- 
curable ami   if  our  fiscal  arrangements  allow  of  their  im- 
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portation  at  a  price  which  will  compete  with  the  home-grown 
petrol  variety,  which  is  at  least  a  matter  for  speculation. 
The  American  manufacturers  may  themselves  be  too  fully 
occupied  at  home  on  the  resumption  of  normal  business, 
and  even  before  that  time  if  a  considerable  commandeering 
of  petrol  vehicles  takes  place,  while  even  if  it  were  possible 
as  an  alternative  for  them  to  organise  factories  here  after 
the  war,  despite  their  proverbial  hustle,  their  products' 
might  arrive  somewhat  late  in  the  day. 

Then,  again,  given  a  considerable  increase  of  Vehicle 
users  we  shall  inevitably  be  up  against  the  garage  and 
charging  questions,  which  more  or  less  hang  together,  and 
may  become  acute  in  the  more  rapidly  developed  areas. 

This  is  a  branch  of  the  vehicle  movement  which,  so  far, 
appears  to  have  yielded  nothing  to  the  enticement  of  pros- 
pective business,  though  it  is  obvious  that  electric  vehicles 
without  adequate  public  charging  and  repair  facilities  will 
be  at  a  discount  for  many  possible  users.  No  doubt  the 
Electric  Vehicle  Committee  is  fully  alive  to  these  matters, 
though  the  actual  position  of  affairs  is  by  no  means  clear, 
and  it  may  be  that  representation  on  the  Committee  does 
not  necessarily  imply  co-operation  in  its  work,  where 
influential  rival  interests  are  threatened. 


ELECTRIC     VEHICLE     NOTES, 


The   I.E.E. 
Articles. 


By  the  adoption  of  the  resolution 
introducing  the  system  of  voting  by 
proxy,  last  week,  the  Institution  of  Elec- 
trical Engineers  marked  the  proximate  completion  of 
another  long  stage  in  its  progress  towards  increased  efficiency 
and  usefulness.  The  need  for  some  means  by  which  the 
provincial  members  could  participate  directly  in  the  decision 
of  important  questions  without  attending  general  meetings 
in  person  1ms  long  been  keenly  felt,  and  became  particularly 
conspicuous  when  the  new  Articles  of  Association  were 
brought  forward  in  1911  :  in  our  issue  of  December  8tb  of 
that  year  we  suggested  that  some  form  of  postal  referendum 
was  desirable,  but  nothing  was  done  in  that  direction  beyond 
providing  for  the  election  of  Council  by  postal  ballot. 
However,  the  lively  discussions  which  took  place  last  year 
over  the  expulsion  of  alien  enemies  from  membership  of  the 
Institution  brought  the  matter  to  a  head,  and  the  Council 
wisely  decided  to  take  the  necessary  steps  towards  removing 
the  disability  under  which  the  vast  majority  of  the  members 
,  laboured. 

That  a  meeting  of  a  few  score  of  members  should  be 
charged  with  the  responsibility  of  interpreting  the  wishes 
of  some  thousands  of  absent  members  was  obviously  a 
highly  anomalous  condition,  ami  the  system  was  liable  not 
only  to  e  r.>r  but  also  to  abuse.  As  Mr.  LI.  B.  Atkinson 
remarked  in  the  discussion  last  week,  up  to  the  very  last 
moment  a  determined  and  coherent  group  of  100  members 
could  Ihvj  prevented  the  expulsion  of  alien  enemies  in 
defiance  even  of  the  expressed  desire  of  the  overwhelming 
majority.  Mr.  .1.  S.  Highfield  suggested  that  the  Council, 
having  been  elected  by  the  members,  ought  to  lie  charged 
with  the  whole  responsibility  of  deciding  such  questions.  We 
believe,  however,  that  the  Council  as  a  whole  has  no  desire 
to  undertake  this  burden.  The  tendency  of  the  age  is 
emphatically  away  from  autocracy  and  towards  democracy  : 
elected  representatives  are  expected  not  so  much  to  act  on 
their  own  discretion  as  invoice  the  desires  of  their  con- 
stituents, and  in  the  case  of  so  widely  dispersed  a  member- 
ship as  that  of  the  Institution  it  is  obviously  very  difficult 
for  the  members  of  Council  to  keep  themselves  by  their 
own  efforts  in  close  toUch  with  the  feeling  of  the  ueneral 
body  of  members.  Hence  some  method  of  appealing 
directly  to  each  member  was  necessary.  While  the  Council 
favoured  the  postal  vote  as  the  most  satisfactory  system,  it 
was  constrained  by  the  provisions  of  the  Companies  Act  to 
lie  content  with  voting  by  proxy  ;  we  strongly  sympathise 
With  the  \  iews  of  those  members  who  advocated  the  former, 
but  in  view  of  the  statutory  conditions  there  was  no  choice, 
and  we  believe  the  meeting  acted  wisely  in  accepting  the 
proxy  system,  which  hail  already  been  cordially  approved  of 
by  the  Local  Sections,  in  spite  of  its  inherent  disadvantages. 
In  future  tin'  members,  wherever  they  may  lie  'domiciled, 
will  have  the  satisfaction  of  taking  an  active  part  in 
deciding  all  important  questions  of  general  policy. 


A  RESOLUTION  recently  passed  by  the  American  manu- 
facturers of  electric  vehicles,  and  referred  to  in  our  leader, 
embraces  a  proposal  lor  co-operation  between  the  central- 
station  interests,  electrical  vehicle,  battery,  and'  accessor) 
manufacturers  for  the  development  of  tin'  electric-vehicle 
business  in  the  States. 

It  sets  forth  that  whereas  a  meeting  if  the  N  E.L.A. 
central-station  interests,  in  February  last,  expressed  its 
confidence  in  the  future  of  the  electric  vehicle  movement, 
the  manufacturers  recommend  that  a  combined  fund  be 
raised  to  defray  the  expenses  of  a  competent  man.  operating 
under  N.E.L.A.  headquarters,  tb  visit  central  stations 
throughout   the  country,  and   secure  their  support  for  the 
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electric  vehicle  movement,  and  to  inaugurate  electric 
vehicle  bureaus.  The  man  would  represent  both  the 
central-station  and  manufacturers'  interests,  and  his 
expenses  are  estimated  not  to  exceed  $20,000  a  year,  towards 
which  the  manufacturers  would  contribute  75  per  cent,  and 
the  stations  the  remainder,  through  the  N.E.L.A. 

It  is  considered  that  the  arrangement  should  be  for  two 
years,  in  order  to  give  the  plan  a  thorough  trial.  It  is 
further  recommended  that  a  booklet  be  prepared  for  distri- 
bution to  central  stations,  dealing  with  methods  of  develop- 
ment now  employed,  plans  for  establishing  electric  vehicle 
bureaus,  advertisements  for  local  use,  information  as  to 
charging  apparatus  with  suggestions  as  to  supplying  outfits 
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to  public  and  private'  garages  on  deferred  payment,  also  a* 
to  local  co-operation  with  dealers,  and  as  to  emergency 
charging  at  sub-stations.  Other  recommendations  relate  to 
the  creation  of  electric  vehicle  departments;  the  chatting 
of  towns,  showing  the  situation  of  charging  stations  ; 
information  as  to  battery  exchange  methods,  and  the  adoption 
of  uniform  methods  by  garage  men. 
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It  is  also  recommended  that  the  central  stations  be  made 
familiar  with  the  value  of  electric  vehicle  charging  as  an 
off-peak,  long-hour,  low-demand  department  of  their  busi- 
ness, with  a  view  to  rate  revision. 

A  recent  issue  of  the  Electric  a  I  World  contained  an 
interesting  article  on  the  well-known  battery  exchange 
system  of  the  Hartford  Electric  Light  Co.  (U.S.A.). 
The  incentive  to  establish  the  system  arose  from  the 
apathy  of  local  dealers  in  promoting  electric  vehicle 
business ;  it  consists  in  the  customer  purchasing  from 
the  company  a  truck  without  a  battery,  which  latter 
is  supplied  by  the  company  fully  charged  in  return  for  a 
flat  sum  for  service  plus  an  amount  for  operation  deter- 
mined on  the  mileage  and  size  of  the  truck. 

From  two  to  two  and  one-half  minutes  are  usually 
required  to  exchange  a  battery  at  the  station,  which  is  less 
than  the  time  required  to  replenish  the  petrol  in  a  petrol 
truck. 

The  batteries  are  charged  during  <iff-peak  hours,  and  the 
"  exchanging  "  peaks  occur  between  6.45  and  8.30  a.m.. 
and  round  about  noon. 

It  has  been  found  that  V4  batteries  are  needed  per  car. 
and  88  commercial  trucks  of  various  sizes  are  now  operating 
under  this  scheme. 

In  addition  to  the  company's  own  exchange  station,  which 
is  part  of  a  sub-station,  the  service  includes  a  garage  owned 
by  the  Commercial  Electric  Garage  Co.,  with  whom  an 
arrangement  has  been  come  to  for  garaging  cars,  repairs, 
le-charging,  &c.,from  11  p  m.  to  7  a.m. 

The  garage  company  owns  the  building,  but  all  the  elec- 
trical equipment  is  owned  and  operated  by  the  electric  light 
company,  whose  employes  undertake  the  repair  work  at  night. 

Rates  are  divided  into  two  classes,  for  cars  merely 
exchanging  batteries  and  for  cars  in  which  the  batteries  are 
charged  in  the  truck  at  night,  and  the  truck  garaged  by  the 
Commercial  Co.— the  latter  class  of  charge  being  lower,  on 
the  principle  that  a  smaller  number  of  batteries  are  required. 

Efforts  are  being  made  by  the  Electric  Light  Co.  to 
introduce  a  mechanical  maintenance  contract  system,  under 
which,  in  the  event  of  the  customer  paying  more  than  the 
actual  repair  cost,  60  per  cent,  is  returned  to  him,  20  per 
cent,  going  to  the  Electric  Light  Co.,  and,  if  the  owner 
approves,  20  per  cent,  to  the  truck  driver  as  a  bonus :  on 
the  other  hand,  if  repair  costs  exceed  the  contract  rate,  the 
customer  agrees  to  refund  50  per  cent. 

Only  15  of  the  88  trucks  are  maintained  on  this  plan, 
most  owners  believing  that  they  can  do  better  by  under- 
taking maintenance  themselves.  Since  the  battery  exchange 
system  was  stated  in  June,  1 9 1 2,  and  to  the  end  of  January, 
1917,  the  total  mileage  has  been  over  2  millions. 

The  average  mileage  per  car  per  month  has  been  678 
(varying  from  30'J  to  810). 

The  total  energy  consumption  to  the  end  of  January  last 
was  2,252,162  kw. -hours,  averaging  T12  kw. -hours  per 
car-mile,  with  a  maximum  in  the  winter  months  (February, 
191C,  l"ii  kw. -hours).  Ordinarily  the  rated  ton-mile 
consumes  about  1"8  KW.-hours. 

The  energy  used  is  measured  by  wattmeters,  and  includes 
all  losses  incurred  in  transformation  and  stepping  down. 

The  Edison  batteries  used  in  the  exchange  service  at  the 
end  of  the  first  4^  years  represented  G,!)30  cells,  and  their 
service  was  equivalent  to  226,812  cell  months.  Only 
225  cells  were  returned  for  repairs,  51  being  on  account  of 
leaks  or  broken  seams,  and  the  rest  for  other  causes,  such 
as  failure  to  charge  up  or  broken  terminals.  Our  con- 
temporary says  that,  in  spite  of  high  first  cost,  electric- 
vehicles  have  proved  economical,  and  goes  on  to  suggest 
that  they  would  sell  more  rapidly  if  excess  cost  over  that 
of  the  petrol  vehicle  could  be  distributed  as  an  operating 
cast — which  the  battery  service  does  in  part. 

The  largest  electric  vehicle  garage  in  this  country,  which, 
curiously  enough,  is  run  by  the  Hertford  Street  Motor  Co., 
in  London,  houses  120  vehicles,  and  an  important  feature 
of  its  organisation  is  the  "battery  interchange  system,"  in 
regard  to  which  we  must  refer  readers  to  the  interesting 
article  in  our  issue  of  January  19th  last,  by  Mr.  R. 
Borla.se  Matthews.  The  methods  adopted  by  this  concern, 
as  a  result  of  15  years'  experience,  might  well  serve  as  a 
basis  for  the  electric  garages  which  will  of  necessity  be 
•established  in  the  near  future. 


In  conclusion,  it  may  be  of  some  interest  to  draw 
attention  to  the  recent  decision  of  the  Appeal  Court, 
mentioned  in  our  last  issue,  under  which   Mr.   Elieson'a 

little  electrically-propelled  chair  falls  within  the  definition 
of  a  "  light  locomotive,"  necessitating  lioth  registration  and 
the  obtaining  of  a  driver's  licence. 

Those  who  have  seen  the  Elieson  chair  will  realise  tin- 
incongruity  of  the  legal  view,  which,  moreover,  threatens  to 
destroy  a  promising  trade  development  in  its  initial  stages. 
as  well  as  to  deprive  our  seaside  and  other  health  results  oi 
an  additional  means  of  recreation. 


HUSTLING     AND     TEAM     WORK. 


By  'TRAMP    KOYAL." 


As  the  liner  enters  New  York  harbour,  the  Englishman 
who  crosses  the  Atlantic  for  the  first  time  receives  a  genl  le 
awakening  from  his  dream  of  a  hustling  America.  The 
slow,  deliberate  manner  of  examining  him  and  his  < 'listens 
declaration  papers  becomes  quite  irritating.  Ponderous 
ferry  boats,  ploughing  the  harbour  waters  in  all  directions 
and  hooting  continuously,  give  him  the  impression  of  some- 
thing old-fashioned,  of  the  nature  of  sluggish  amphibians. 
Even  the  "  L  "-Road  and  "Underground"  only  appear 
calmly  active,  rather  than  hustling.  A  series  of  annoying 
delays  will  make  themselves  felt  until  the  new  arrival  lias 
learnt  something  of  the  methods  of  our  Yankee  cousins. 
There  will  grow  up  within  him,  in  the  early  days,  contempt 
for  the  "ich  ka  bibble  "  attitude  of  the  American,  together 
with  his  boasts  of  "  getting  a  move  on." 

The  fact  is,  when  an  American  speaks  of  "  hustling,"  he 
has  a  different  conception  from  the  Englishman  as  to  the 
meaning  of  the  word.  As  an  interesting  comparison,  I 
should  Hke  to  give  just  two  experiences. 

When  I  arrived  in  the  States  for  the  first  time,  seme  15 
years  ago,  I  spent  three  days  of  office  hours  doing  an 
English"  hustle  along  the  length,  and  across  from  east  1 1 1 
west,  of  Manhattan  Island,  in  a  weary,  but  interesting, 
search  f<r  work.  I  interviewed  managers  and  others  at 
their  dens  in  avenues,  and  in  streets  numbered  from  units 
to  hundreds,  and  also  outside  amidst  the  upheaval  of 
Broadway,  which  was  having  its  bowels  rearranged  by 
means  or  noisy  engines,  banging  rock  drills,  and  energetic 
blasting  charges.  Eventually  1  found  rest  and  quiet  in  a 
drawing  office,  where  I  could  recuperate  from  the  expendi- 
ture of  three  weeks'  energy  in  three  days,  and  I  felt  very 
satisfied  with  the  fruits  of  my  hustle. 

The  other  experience  was  learnt  some  two  years  ago.  A 
relative  of  mine,  who  had  got  the  lay  of  American  methods. 
completed  some  work  at  the  San  Francisco  Exposition.  He 
went  to  his  "digs,"  and  slept  in  peace.  Next  morning,  lie 
sat  at.  ease  in  his  room,  keeping  the  telephone  at  his  side  in 
constant  employment.  By  lunch  time  he  had  fixed  up 
work  for  8  a.m.  next  day.  and  then  strolled  round  to  my 
bungalow. 

To  the  American,  the  latter  modus  operandi  is  hustling, 
but  to  us  it  is  laziness.  We  English  seem  to  insist  upon 
the  difficult  way  of  going  about  things;  short .  simple 
methods  of  working  and  learning  impress  us  as  being  quite 
immoral.  Yet  we  talk  of  efficiency,  and  believe  "motion 
study"  worth  adopting. 

Iii  an  office  building,  not  so  very  far  from  Wesl 
Abbey,  I  was  once  told  that  my  legs  were  veiling  enough  to 
climb  the  stairs  instead  of  occupying  space  in  one  of  ilk- 
four  lifts.  Yet  in  America  I  know  fellows  who  have  been 
fined  tor  using  the  stairs  instead  of  the  "  elevator."  and 
thus  wasting  energy  which  the  firm  was  Imying.  Strenu- 
ousness  calls  for  extra  effort,  while  efficiency  means  the 
conservation  of  human  energy. 

I  am  not  endeavouring  to  prove  here  that  the  methods  of 
our  cousins  across  the  pond  are  superior  to  ours,  because  I 
am  not  convinced  that  they  are  ;  but  upon  the  issue  of 
efficiency  and  team  work  [  am  sure  they  score.  Why,  team 
work  is  almost  unknown  over  here,  and  yet  most  engineers 
were  sportsmen  in  their  early  days.  As  I  was  a  football 
player,  1  will  now  go  to  the  football  field  for  m\  analogy. 


564 


THE    ELECTKICAL    REVIEW. 


[Vol. 


No.  2,061,  May  2.1 


A  man  can  get  a  considerable  amount  of  exercise  byhtistling 
around  the  field  from  side  to  side  in  a  futile  attempt  to 
keep  to  the  ball.     But  that's  not  football. 

I  can  close  my  eyes  and  see  my  old  favourites  of  Aston 
Villa  coming  up  the  field  with  the  ball.  Centre  passes  to 
outside  right,  two  opponents  are  negotiated,  and  the  ball  is 
dribbling  iri  front  of  the  inside  left  :  then  over  it  swings  to 
the  inside  fight,  and  next  second  it  is  on  the  toe  of  the 
centre  forward,  and  'then — yes,  goal  !  That's  team  work. 
Every  man  in  the  place  best  suited  to  him,  awaiting  his  turn, 
with  energy  in  reserve  and  the  interests  of  the  whole  team 
predominating  over  selfishness. 

That  is  team  work  in  sport:  in  industry  it  is  just  the 
same  ;  and  I  have  met  it  in  America  in  the  office  and  in 
the  field.  Every  man  at  ease,  but  turning  out  his  portion 
of  work  quickly  and  correctly.  American  industry  is  a  big 
thing,  and  this  esprit  tie  corps  is  not  met  with  everywhere, 
but  it  is  growing. 

All  this  sounds  as  though  one  man  is  to  be  capable  of 
only  one  job  ;  but  it  must  be  recognised  that,  as  a  captain 
may  find  it  necessary  to  change  the  position  of  a  man 
during  a  match,  so  a  captain  of  industry  may  find  it  to 
advantage  to  vary  a  man's  employment  ;  and  the  man 
should  be  equal  to  the  occasion. 

We  are  learning  many  tilings  during  this  war,  and  not 
least  are  those  concerning  efficiency — viz.,  that  hurried 
action  is  not  a  substitute  for  speed  of  action  ;  that  speed 
and  dexterity  are  based  on  habit,  and  that,  in  accordance 
with  the  Law  of  Diminishing  Returns,  long  hours  and 
overtime  defeat  their  own  object.  While  one  cubic  yard 
per  hour  of  excavation  in  a  certain  soil  may  be  effi- 
cient, to  increase  the  amount  to  three  cubic  yards  is 
strenuous,  because,  after  an  hour  or  so,  the  worker  is 
exhausted. 

Who  of  my  readers  has  not  experienced  waste  of  time  in 
rectifying  errors,  such  as  in  bedplate  drillings,  cable  box 
borings,  steel  structural  work  misfits,  or  the  like,  caused 
through  rush  work  in  the  drawing  office  or  workshop  ? 
System  and  time-saving  devices  are  the  safest  roads  to 
speeding-up.     "  Haste  makes  waste." 


SOME     NOTES     ON     ELECTRIC     FIRES. 


By  G.  W.  STUBBIXGS. 


Electric  fires  have  formed  the  subject  of  a  number  of 
articles  in  the  technical  Press  from  time  to  time.  The 
so-called  efficiency  pf  the  radiator  type  has  been  con- 
trasted with  that  of  the  convector,  without,  as  far  as 
can  be  discovered,  any  definition  of  efficiency  having  been 
formulated.  The  statement  that,  in  a  sense,  all  electric 
heaters  have  KM)  per  cent,  efficiency,  in  that  all  the 
electrical  energy  absorbed  is  ultimately  converted  into 
heat,  has  been  frequently  referred  to,  sometimes  with  the 
apparent  idea  that  it  settled  the  question  once  for  all,  and 
by  other  writers  with  some  degree  of  suspicion,  as  if  it  were 
only  theoretically,  and  not  practically  and  actually,  true. 
It  seems  desirable,  therefore,  that  a  closer  inquiry  should 
be  made  as  to  the  way  in  which  a  heater  of  the  radiator 
type  is  of  superior  efficacy  to  that  of  the  convector,  and 
as  to  what  constitutes  this  superiority  of  the  one  over  the 
other. 

It  may  first  be  useful  to  interpret  the  statement  that  all 
electric  heaters  have  100  per  cent,  thermal  efficiency.  It 
should  be  noted  that,  although  it  is  stated  that  all  the 
electrical  energy  is  converted  to  heat,  no  mention  is  made  of 
temperature.  The  following  is  a  practical  illustration  : — 
Suppose  two  heaters — one  a  radiator  and  the  other  a  con- 
vector  designed  to  Vie  maintained  at  a  temperature  of 
10°  C.  above  the  surrounding  atmosphere — lie  placed  each 
in  a  room  of  the  same  size  and  shape,  and  at  the  same 
temperature,  having  walls  of  the  same  material,  and  both 
being  hermetically  sealed  ;  the  100  per  cent,  efficiency 
principle  states  that,  if  the  two  heaters  absorb  equal 
amounts  of  electrical  energy  in  equal  times,  the  tempera- 
ture  rise  in    the    two    rooms   will    be    equal.      This    is 


accurately  true.  and.  moreover"  the  temperature  rise  of  the 
air  of  any  room  will  be  approximately  the  same^whether  it 
be  warmed  by  either  of  the  two  beaters  in  question,  provided 
conditions  of  ventilation  be  the  same.  It  is,  however,  quite 
obvious  that  the  convector.  being  at  an  excess  temperature 
of  only  10°  C,  would  be  a  most  unsatisfactory  heater  for 
an  ordinary  sitting  room,  although  such  a  device  might  be 
suitable,  or  even  essential,  in  a  drying  chamber  tor  some 
special  process. 

The  above  considerations  lead  to  the  conclusion  that  the 
practical  efficacy  of  an  electric  fire  has  very  little  to  do 
with  its  thermal  efficiency,  and  that  the  statement  that  all 
electric  heaters  have  100  per  cent,  efficiency  is  irrelevant. 
There  is  obviously  another  factor  to  be  considered.  The 
function  of  the  ordinary  tire  is  to  warm  the  person  sitting 
or  standing  near  to  it,  and  its  practical  efficacy  will  be 
estimated  by  the  ordinary  person  by  the  purely  physiological 
effect  of  comfort  and  warmth,  and  not  by  a  careful  ins]  lection 
of  a  delicate  thermometer  hung  in  the  room. 

A  person,  or,  indeed,  any  body,  can  be  warmed  in  two 
ways.  First,  by  contact  with  a  hot  body,  and,  secondly. 
by  the  absorption  of  radiant  energy.  The  first  method  is 
obviously  unsuitable  to  the  human  person  except  by 
contact  with  warm  air,  when  the  process  will  be  slow, 
unless  the  temperature  of  the  air  be  fairly  high.  To 
maintain  a  high  air  temperature  in  an  ordinary  room  in 
which  proper  provision  is  made  for  ventilation  would  be 
a  very  costly  matter  by  electrical  means.  The  second 
method  is  independent  of  the  temperature  of  the  air.  as 
radiant  energy — which,  it  should  be  remembered,  is  not 
heat — can  pass  freely  through  lair  without  appreciably 
raising  its'  temperature,  and  the  process  can  be  made  as  rapid 
as  desired  by  increasing  the  absorption.  These  two  con- 
siderations can  be  illustrated  by  the  following  examples  : — 
It  is  a  well-known  fact  that  the  sun  can  warm  the  human 
person  in  the  winter  to  such  an  extent  as  to  make  a  heavy 
overcoat  uncomfortable,  notwithstanding  that  the  tempera- 
ture of  the  air  may  be  in  the  neighbourhood  of  0°  C. 
Again,  a  person  coming  from  a  very  cold  atmosphere,  and 
in  a  thoroughly  chilled  condition,  would,  by  remaining  in  a 
room  at  a  temperature  of  17  C,  in  time  get  warm,  but 
would  greatly  miss  the  genial  glow  and  ample  radiation  of 
a  coal  fire. 

It,  therefore,  appears  that  the  time  element  enters  into 
the  consideration  of  what  constitutes  the  practical  efficiency 
of  an  electric  fire,  and  such  efficiency  could  be  roughly 
described  as  depending  upon  the  time  taken  for  a  person 
coming  throughly  chilled  from  a  cold  atmosphere,  to  get 
comfortably  warm  by  standing  at  a  given  distance  from  it. 
As  has  been  pointed  out,  the  process  of  warming  by  contact 
with  slightly  heated  air  is  very  slow.  Cold  people  coming 
into  a  room  choose  a  seat  by  the  fire,  and,  when  thoroughly 
warm,  usually  change  to  one  further  away  from  it.  The 
type  of  electric  fire  that  will  satisfy  the  condition  of  rapidly 
warming  a  cold  person  will  obviously  be  one  of  the  radiator 
class,  the  radiant  energy  from  which  may  be  rapidly 
absorbed  by  the  cold  person  and  converted  into  heat.  The 
radiation  from  the  convector  at  an  excess  temperature  of 
1(1°  C,  referred  to  above,  would  be  negligible,  notwith- 
standing its  100  percent,  efficiency,  and  perfect  suitability 
for  some  special  purpose. 

It  is  also  clear  that  an  electric  fire  with  exposed  elements 
will  give  the  greatest  radiation.  The  old-fashioned  lamp 
radiator,  although  primarily  producing  a  large  percentage  of 
radiation,  had  an  appreciable  proportion  of  such  radiation 
absorbed  in  the  glass  of  the  lamps,  and  converted  into  heat. 
A  thoroughly  efficacious  radiator  will,  moreover,  be  as  light 
as  possible,  for  a  bulky  device,  which  is  maintained  at  a 
moderately  high  temperature,  is  partly  a  convector,  and 
therefore  loses  in  practical  efficiency.  In  tine,  it  should  lie 
remembered  that  all  the  electrical  energy  that  reappears 
directly  as  heat  at  a  fairly  low  temperature  is  not  usefully 
employed,  as  such  heat  can  only  be  communicated  to  cold 
persons  by  convection  and  contact. 

The  above  notes,  while  not  being  so  rigorously  reasoned 
as  to  be  worthy  of  being  called  scientific,  yet  may.  it  is 
hoped,  assist  in  giving  a  rational  explanation  to  what  has 
always  been  known  to,  and  appreciated  by,  practical  men — 
the  vast  difference  in  the  practical  efficiencies  of  electric 
heaters  of  the  radiator  and  convector  types. 
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FACTORY      REPAIRS      AND      RENEWALS      IN 
WAR     TIME. 


[KROJI    A    DBUAIi   COOTBJBUTOH.] 


What  is  the  present  position  of  "those  who  are  under 
covenant  to  repair  factory  and  other  premises  which  they 
hold  on  lease  ? 

This  is  a  question  which  must  of  necessity  give  some 
anxiety  to  tenants  who  desire  to  carry  out  their  legal 
obligations.  No  doubt  many  landlords  are  ready  and 
willing  to  make  due  allowance  for  the  difficulties  of  the 
times,  but  others  may  not  be  so  complacent.  The  matter, 
too,  must  sometimes  be  regarded  from  the  landlord's  point 
of  view.  Some  tenants  are  in  possession  under  agreements 
entered  into  before  the  war.  They  are  paying  rent "at 
pre-war  rates,  and  by  no  possibility  can  the  landlord 
increase  the  rent  :  yet  he  must  pay  his  income-tax  at  war 
rates.  It  is  notorious  that,  owing  to  necessary  stagnation 
in  the  building  trade,  house  property  has  materially 
increased  in  value  Must  the  landlord  stand  aside  while 
the  tenant,  who  is  paying  a  low  rent,  is  allowing  the 
premises  to  go  to  rack  and  ruin — pleading,  as  an  excuse, 
lack  of  labour  and  expense  of  materials  ? 

As  the  war  goes  on  the  cost  of  labour,  and  therefore  the 
cost  of  repairs  and  renewals,  will  in  all  probability  increase. 
The  tenant,  therefore,  who  is  subject  to  a  repairing 
covenant  may  do  well  to  obey  the  homely  maxim  that  "  a 
stitch  in  time  saves  nine." 

Repairing  covenants,  of  course,  vary  considerably.  Some 
are  much  more  onerous  than  others.  It  is  proposed  to 
discuss  the  average  covenant. 

Take  the  case  of  a  mill  or  factory  which,  when  let  10 
years  ago  for  a  period  of  14  years,  had  already  been  built 
50  years.  Assume  that  the  tenant  was  put  under  covenant 
to  "  well  and  substantially  repair,  paint,  glaze,  cleanse,  and 
keep  in  thorough  repair  and  good  condition  all  the  said 
premises  thereby  dismissed,"  and  so  yield  them  up  at  the 
end  of  the  term.  This  mass  of  legal  verbiage  comes  to 
this.  The  tenant  must  repair  the  premises.  What  does 
the  word  "  repair  "  really  mean  ? 

It  is  plain,  at  the  outset,  that  before  considering  the 
amount  of  repair  which  the  tenant  must  effect,  the  standard 
of  excellence  must  be  ascertained.  It  is  one  thing  to  keep 
a  brand  new-  building  in  repair  :  it  is  another  to  repair 
premises  which  have  been  in  existence  50  years.  Time  and 
the  elements  have  operated  upon  all  the  perishable  parts  of 
the  structure.  Every  particle  of  wood  may  have  become 
rotten.  Must  the  tenant  replace  every  joist  and  every  floor, 
and  so — in  effect,  give  the  landlord  a  new  building  ? 

One  rule  has  been  firmly  established — namely,  that  where 
a  house  as  a  whole,  or  the  subject  matter  of  the  covenant  as 
a  whole,  has  by  lapse  of  time  fallen  into  such  a  condition 
that  it  is  necessary  to  rebuild  it,  the  covenant  to  repair  does 
not  apply. 

To  take  a  fanciful  illustration  :  Oliver  Wendell  Holmes, 
in  his  poem  called  "The  One-Hoss  Shay,"  describes  how  a 
certain  vicar,  in  building  a.  shay,  decided  to  so  construct  it 
that  no  one  part  should  perish  before  another.  All  the 
wearing  parts  were  so  proportioned  that  the  whole  erection 
should  come  to  an  end  at  once.  In  the  result,  having  been 
driven  in  tine  weather  and  wet  by  the  vicar  and  his  descen- 
dants through  certain  centuries,  the  shay  suddenly  col- 
lapsed in  a  heap  on  the  road.  It  ceased  all  at  once  to  exist 
as  a  shay.  Had  its  then  owner  been  under  covenant  to 
repair  it,  he  would  not  (according  to  the  above  principle) 
have  been  bound  to  rebuild  it.  So  in  the  case  of  a  house 
or  factory — if,  say,  the  whole  interior  woodwork,  after  the' 
lapse  of  time,  were  to  suddenly  collapse,  so  as  to  leave 
nothing  but  the  four  external  walls  standing,  the  house 
could  not  be  said  to  exist  as  a  house,  and  the  tenant  would 
not  be  liable  to  rebuild.  Similarly,  if  all  the  walls  were  to 
suddenly  collapse,  so  as  to  leave  nothing  but  a  heap  of 
ruins,  the  liability  of  the  tenant  would  be  at  an  end. 

But  short  of  giving  the  landlord  a  new  house,  the  tenant 
must  repair  and  renew  individual  parts  which  give  out 
owing  to  the  lapse  of  time — it  being  a  question  of  degree 
whether  the  failure  is  so  extensive  as  to  really  necessitate  a 
complete  rebuilding. 


The  law  was  laid  down  very  clearly  by  the  C< 
Appeal  in  Lurcott  r.  Wakeley  &  Wheeler  (1911)  1  K.B. 
905.  There  a  wall  forming  part  of  a  house  200  years  old 
became  so  dangerous,  that  it  was  pulled  down  in  compliance 
with  an  order  of  the  London  County  Council.  It  was  taken 
down  and  rebuilt  in  accordance  with  modern  requirements. 
The  condition  was  caused  by  old  age.  and  the  wall  could 
not  have  been  repaired  withcul  rebuilding  it.  The  tenant 
contended  (  1  )  that  he  was  not  bound  to  give  the  landlord 
a  new  wall  :  (2)  that  the  damage  having  been  occasioned  bj 
the  age  of  the  premises,  he  was  not  liable.  The  Cowl  held 
him  liable. 

The- .Master  of  the  Rolls  said  : — "Given  an  old  house 
which  in  the  course  of  the  term,  though  still  a  habitable 
house,  is  rendered  worse  by  mere  lapse  of  time  and  the 
i  Sects  of  wind  and  weather,  then  tire  loss  falls  on  the  land- 
lord. .  .  .  [But]  i  at  page  914)  if  a  tenant  under  a 
repairing  lease  finds  that  a  floor  has  become  so  rotten  that  it 
cannot  be  patched  up  :  that  it  is  in  such  a  condition  that 
it  cannot  bear  the  weight  of  human  1  leings  or  <  »f  furniture  upon 
it,  can  it  lie  said  that  the  tenant  is  exempt  from  the  liability 
of  replacing  that  floor,  and  repairing  it  in  the  only  way  in 
which  it  can  lie  repaired,  in  order  to  make  the  house 
habitable,  merely  because  the  state  of  the  floor  is  due  to 
time  and  the  elements  ?  I  am  unable  to  follow  the  argu- 
ment. .  .  .  Iu  such  a  case  it  is  the  duty  of  the  tenant, 
if  he  cannot  patch  up  the  floor  so  as  to  make  it  a  floor,  to 
replace  that  which  is  no  longer  a  floor  by  something  which 
is  a  floor." 

Lord  Justice  Fletcher  Moulton  said  (at  page  916)  : 
"We  must  bear  in  mind  that,  while  the  age  and  nature  of 
the  building  can  qualify  the  meaning  of  the  covenant  [to 
keep  iu  good  condition] ,  they  can  never  relieve  the  lessee 
from  his  obligation.  If  he  chooses  to  undertake  to  keep  in 
good  condition  an  old  house  he  is  bound  to  do  it.  whatever 
be  the  means  necessary  for  him  to  employ  in  so  doing.  ' 
He  emphasised  the  fact  that  the  covenant  extended  not  only 
to  repair  but  to  keeping  in  good  condition,  and  said  : — 
"Suppose  the  case  of  a  ship.  A  man  who  covenants  to 
keep  the  Mauretania  in  good  condition  must,  of  course, 
keep  her  in  the  perfection  of  condition  by  reason  of  the  fact 
that  she  is  a  vessel  of  her  class  and  new.  Suppose  a  man 
covenants  for  a  year  to  keep  in  good  condition  a  tramp  that 
has  been  at  sea  for  15  years,  he  must  perform  the  covenant 
just  as  much   as  the   man   who  covenanted    to    keep  the 

Mauretania   in  good  condition.     But  the   keeping  in  g 1 

condition  in  the  second  case  will  mean  something  very 
different  from  that  which  it  meant  in  the  former  ease  ;  it 
will  mean  in  good  condition  for  a  vessel  of  that  age  and 
nature." 

Applying  these  principles,  the  following  proposition-  may 
be  advanced  : — 

1.  If  a  floor  gives  out  it  must  be  replaced. 

2.  If  the  window  frames  become  so  rotten  that  they  will 
no  longer  hold  panes  of  glass,  they  must  be  replaced  :  but 
it  the  frames  were  originally  of  deal,  the  tenant  need  not 
replace  them  with  oak. 

3.  If  an  outside  wall  perishes  through  lack  of  pointing, 
&c.,  it  must  be  rebuilt — if  it  cannot  be  repaired. 

Finally,  it  should  lie  noted  that  if  the  tenant,  in  carrying 
out  his  repairs,  gives  the  landlord  the  benefit  of  the  methods 
of  1917  as  against  those  of  20  years  ago.  that  i>  the  land- 
lord's advantage.  The  tenant  can  make  no  claim  upon 
him.  For  instance,  if  he  were  to  build  a  pillar  of  reinforced 
concrete,  instead  of  brick,  he  could  DOl 
cost. 


The  German  Electricity  Supply  Federation.—  The 
second  general  meeting  took  place  recently  in  Berlin  of  the  I'd, m- 
tion  of  Electricity  Supply  Undertakings,  which  was  founded  about 
a  year  ago  to  represent  the  economic  interests  of  company-owned 
and  other  privately-owned  supply  work*.  It  was  reported  that  in 
the  meantime  the*  membership  had  increased,  and  now  comprised 
all  the  works  of  any  importance,  the  invested  capital  rep 
by  the  constituents  being  B12fi,000, among  the  subjects  dis- 
cussed was  the  question  a.s  to  how  to  transfer  to  consumers  the 
financial  burden  arising  from  the  introduction  of  a  tax  on  the  sales 
of  coal  at  the  pit  mouth,  and  the  problem  of  charges  for  supply  of 
energy.  It  was  mentioned  that  production  aud  working 
general  of  supply  work-  had  advanced  through  the  war  to  such  an 
extent  thai  ways  and  means  must  be  devised  for  obtaining  com- 
pensation. 
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THE     DETERMINATION    OF    THE     SEQUENCE 

OF     PHASES     FROM     WATTMETER 

READINGS. 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Bv  DR.  GISBERT  KAPP. 


(from  the  Journal  of  the  Institution  op-Electrical  Engineer-. 

Abstracts 
The  so-called  "  two  wattmeter  method  "  of   measuring   the  power 
flowing  through  a   three-phase   line  may  be  used  to  determine  the 
jwwer  factor  according  to  the  well-known  formula 

cos0  =  (1  +  r)\2J  (.1  -  ;■  +     -> 

where  ;•  is  the  ratio  between  the  two  readings.  This  ratio  has  to 
be  determined  by  dividing  the  smaller  reading  by  the  larger,  and 
the  power  factor  may  then  be  read  off  from  a  chart  such  as  is  used 
in  every  test-room.  The  same  chart  may  be  used  if  the  two  readings 
are  obtained  by  the  well-known  modification  of  the  "  two  watt- 
meter method"  where  both  readings  are  taken  on  the  same 
wattmeter  by  using  a  change-over  switch  for  the  pressure  circuit 
of  the  wattmeter. 

The  chart  tells  us  what  the  power  factor  is.  but  nothing  more. 
It  does  not  tell  us  whether  the  current  is  leading  or  lagging,  nor 
the  sequence  of  phases.  This  can  only  be  found  if  we  know,  not 
only  the  ratio  of  the  two  readings,  but  also  their  signs  as  deter- 
mined by  the  sequence  of  phases.  Before  we  can  tell  whether  any 
particular  power  factor  read  off  on  the  chart  means  a  lagging  or  a 
leading  current,  we  must  know  the  sequence  in  which  the  phases 
follow  each  other. 

By  tracing  back  the  circuit  to  the  generator  it  is  possible  to 
interpret  the  chart  reading  as  regards  the  sign  of  the  phase  angle_: 
positive  for  a  lagging  and  negative  for  a  leading  current.  But  it 
is  not  always  convenient,  and  is  frequently  impossible,  to  trace  the 
circuit  back  from  the  point  where  the  power  measurement  is  made 
to  the  generator.  There  may  be  a  distance  of  miles  between  the 
two  points,  and  there  may  be  various  transformations  within  that 
distance.  In  such  cases  some  other  method  purely  local  must  be 
employed. 

The  following  method  is  quite  practicable  ;  it  does  not  interfere 
with  the  power   supply  to  the   load,  and    the    additional    cost    is 


Mxf3 


Fig.  I. 

confined  to  the  provision  of  a  paper  condenser  of  a  few  microfarads  • 
capacity.  The  arrangement  of  apparatus  is  shown  in  fig.  1.  W  is 
the  wattmeter  as  ordinarily  used,  s  is  the  change-over  switch,  also 
as  ordinarily  used,  and  K  is  a  condenser  which  can  be  short- 
circuited  by  inserting  the  plug  G.  When  the  plug  is  inserted  the 
sum  of  the  wattmeter  readings  gives  in  the  usual  way  the  total 
power.  If  the  plug  is  withdrawn,  the  condenser  is  in  series  with 
the  pressure  coil  of  the  wattmeter,  and  the  current  through  this 
coil  is  slightly  advanced,  as  compared  with  the  usual  test.  The 
two  readings  will,  therefore,  be  different  from  those  obtained  with 
the  condenser  short-circuited,  and  by  analysing  the  two  sets  of 
readings  it  is  possible  to  determine  whether  the  sequence  of  phases 
is  A — B — c  or  c — B — A.  and  also  whether  the  current  supplied  to 
the  lead  is  lagging  or  leading. 

If  Pc  and  Vi.  are  the  wattmeter  readings  when  the  switch  is  con- 
nected to  c  and  B  respectively,  and  p'c,  p';,  the  corresponding 
readings  when  the  plug  is  withdrawn,  the  following  table 
applies  : — 


Reading's  taken  in 
the  usual  way  give 

If  readings  taken 
with  condenser 
give  

Then  sequence  is... 

And  current 


P»>I"j         P't>P  P'C>P.  I\->P 

A— B— C     C— B— A      A— B     C     C— B— A 

lags  leads  leads  lags 


In  using  this  table,  care  must  be  taken  to  insert  the  powers  with 
their  proper  sign  ;  thus  if  P6  is  numerically  smaller  than  p'4.  but 
the  latter  is  negative  whilst  P*.  is  positive,  then  p'j  must  be  con- 
sidered to  be  smaller  than  p.,.. 

The  same  table  may  be  used  if  the  measurement  is  made  by  two 
wattmeters  in  the  usual  way.  In  this  case  the  free  terminals  of 
the  pressure  coils  must  be  connected  through  condenser  and  plug 
to  the  phase  line  labelled  A.  and  the  wattmeter  must  be  insetted 
into  the  phase  lines  labelled  B  and  c. 


Anneal  General  Meeti> 


On  Thursday  last  week,  at  the  Institution  of  Civil  Engineers, 
the  annual  general  meeting  of  the  Institution  of  Electrical 
Engineers  was  held,  the  President,  Mr.  C.  P.  Sparks;  in  the 
chair. 

At  the  outset,  after  announcing  the  result  of  the  election 
of  Council,  the  President  proposed  that  a  telegram  of 
congratulation  should  be  addressed  to  the  American  Institute 
of  Electrical  Engineers  on  the  entry  of  the  United  States 
into  the  war.  In  seconding  the  resolution,  Mr.  C.  H.  Wop.d- 
ixuham,  President-Elect,  said  that  many  industrial  Americans 
had  long  wished  to  take  part  in  the  war,  and  these  two  great 
nations,  after  purging  themselves  of  the  foul  cancer  of  Ger- 
man influence,  might  some  day  form  part  of  a  great  federa- 
tion.   The  proposal  was  unanimously  agreed  to. 

Moving  the  adoption  of  the  report,  the  President  drew 
attention  to  the  account  of  the  doings  of  the  Council  and 
Committees,  which  were  now  set  out  for  the  information  of 
the  members.  Students'  premiums  had  not  been  awarded 
during  the  past  year,  but  were  being  accumulated  so  that  at 
the  end  of  the  war  those  who  were  now  on  war  service  would 
be  able  to  share  in  them.  With  regard  to  street  lighting, 
it  was  impossible  to  arrive  at  a  unanimous  decision,  but  the 
majority  report  would  be  published  in  order  to  place  valu- 
able data  at  the  disposal  of  the  members. 

Mr.  C.  H.  Wohdingham  seconded  the  adoption  of_the 
Report,  which  was  agreed  to  nem.  con. 

The  Hon.  Treasurer  (Mr.  J.  E.  Kingsbury),  in  briefly  pre- 
senting the  Accounts,  pointed  out  that  the  previous  year's 
results  were  printed  in  the  margins  of  the  pages,  as  suggested 
at  the  last  annual  meeting.  The  President  congratulated  the 
Institution  on  having  attained  the  largest  surplus  on  record, 
for  which  special  thanks  were  due  to  the  Finance  Com- 
mittee and  the  Secretary,  and  the  accounts  were  adopted 
unanimously. 

Votes  of  thanks  were  awarded  to  the  Hon.  Secretaries  of 
Local  Sections,  the  Hon.  Treasurer,  Solicitors,   and  Auditors. 

A  special  general  meeting  followed  for  the  consideration 
of  a  resolution  altering  the  Articles  of  Association,  in  order 
to  enable  members  who  were  unable  to  be  present  at  annual 
or  special  general  meetings  to  record  their  votes  by  proxy, 
in  accordance  with  the  practice  of  limited  companies. 

In  moving  the  resolution,  the  PRESIDENT  stated  that  the 
question  arose  out  of  the  proceedings  in  connection  with  the 
alien  enemy  members  last  year.  At  the  suggestion  of  the 
Manchester  Local  Section,  a  committee  was  appointed  to  con- 
sider the  matter,  and  decided  in  favour  of  the  proxy  system. 
In  order  to  safeguard  its  operation,  when  a  controversial 
question  was  under  discussion  meetings  would  be  held  at 
local  centres  in  advance,  at  which  the  matter  would  be  fully 
explained  to  the  members,  so  that  they  could  decide  how  to 
make  use  of  their  proxies.  Several  suggestions  for  other 
alterations  of  the  Articles  had  been  received,  but  the  Presi- 
dent thought  it  would  be  better  first  to  amend  the  constitu- 
tion of  the  Society:  his  successor  could  then  proceed  with 
further  alterations  on  the  new  basis. 

Seconding  the  resolution,  Mr.  Wordingham  stated  that  he 
held  the  strongest  possible  views  on  the  necessity  of  enabling 
all  the  members  to  express  their  opinions;  it  was  absurd 
that  a  small  meeting  should  make  fundamental  changes  in 
their  constitution.  In  future,  any  alterations  in  the  Articles 
would  l>e  made  by  the  whole  body  of  Corporate  Members. 

Mr.  A.  A.  Campbell  Swixtox  pointed  out  the  differences 
between  the  Institution  and  limited  companies,  and  expressed 
preference  for  voting  by  post,  regarding  the  proxy  system 
as  a  most  dangerous  suggestion. 

The  President  replied  that  while  the  Committee  preferred 
the  postal  vote,  it  was  not  possible  under  the  Companies  Act 
to  make  that  system  effective:  hence  they  had  no  option  but 
to  adopt  the  proxy  system,  of  which,  he  believed,  the  Local 
Sections  fully  approved. 

Mr.  J.  S.  HiOHFrELD  agreed  with  Mr.  Campbell  Swinton, 
holding  that  the  proxy  system  was  undignified,  and  that  as 
every  possible  provision  had  been  made  for  electing  a  repre- 
sentative Council,  the  whole  responsibility  for  decisions  should 
lie  placed  upon  it. 

Further  discussion  followed,  in  which  Mr.  A.  M.  Taylor. 
Mr.  Ll.  B.  Atkinson.  Mr.  C.  A.  Baker,  and  other  members 
took  part. 

At  the  invitation  of  the  President,  Mr.  J.  H.  Clothier  and 
Mr.  R.  A.  Chattock  expressed  the  desire  of  the  provincial 
members  to  take  a  more  active,  part  in  the  proceedings  of 
the  Institution,  and  to  have  the  power  of  voting,  though 
unable  to  be  present  at  general  meetings.  Mr.  Wordingham 
and  Mr.  E.  T.  Williams  further  emphasised  the  necessity  of 
complying  with  the  earnest  desire  of  the  country  members 
to  secure  a  voice  in  the  proceedings,  and  the  resolution  was 
carried   bv  is  votes  to  4. 

A  special  general  meeting  will  be  held  on  June  14th,  at  6 
p.w  .  :it  the  temporary  offices  of  the  Institution,  to  confirm 
the  resolution. 
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NEW    ELECTRICAL     DEVICES,    FITTINGS, 

AND     PLANT. 

Headers  are  invited  to  ntbmU  particulars  of  new  or  improved 
devices  and  apparatus,  which  will  be  published  if  considered  ■" 
sufficient  interest. 

Electric  Power  in  a  Cotton  Mill. 
The  Dnnlop  Tyre  Co.  have  erected  a  factory — the  D.R.  Cotton 
Mills— at  Rochdale  for  the  purpose  of  manufacturing  their  motor- 
tire  fabric  direct  from  the  raw  material,  and  have  equipped  it  on 
the  most  up-to-date  lines,  with,  of  course,  electric  power  trans- 
mission. The  works  are  divided  into  two  sections,  one  making  the 
yarn  from  the  cotton,  and  the  other  manufacturing  the  fabric 
from  the  yarn:  they  occupy  an  area  of  33,000  sq.  yards,  and  are 
driven  by  Witton  motors  aggregating  2.500  H. p..  while  the  lighting 


-Motor  Corridor,  showing  Witton  Motors  with 
Chain  Drive. 


is  effected  by  about  1,360  Osram  lamps  with  an  average  of  40  c.p. 
each.  Electrical  energy  is  supplied  by  the  Rochdale  Corporation 
at  6,000  volts,  three-phase,  and  is  distributed  through  the  works  at 
400  volts  for  power  and  200  volts  for  lighting.  Isolated  machines 
are  driven  by  separate  motors,  but  where  large  numbers  of 
machines  have  to  be  driven  in  the  same  room  the  group  system  is 
employed.  In  most  cases  the  semi-enclosed  type  of  induction 
motor  has  been  installed,  but  wherever  possible  the  motors  driving 
groups  of  machines  are  housed  in  special  motor-corridors  running 


and  the   fabric-stretching   and   examining   machine  by  a  20-H.P 
motor. 

The  whole  of  the  electrical  plant,  lamps,  cables,  &c.,  was  sup- 
plied by  the  GENERA!  ELECTRIC  Co.,  Ltd..  of  Witton,  Birming- 
ham, through  their  local  office  at  Victoria  Bridge.  Manchester. 

A   Novel    Primary   Cell. 

We  have  received  from  Mr.  J.  W.  WABR,  o/  100.  Preset  Road, 
St.  Helens.  Lanes.,  a  sample  of  his  new  primary  cell,  to  which 
provisional  protection  ha<  been  accorded  by  the  Patent  Office. 
The  cell  will  be  made  in  three  sizes  :  No.  1.  IS  in.  diam.  :  No.  -. 
2  in.  diam.  ;  and  No.  3,  2J  in.  dia. — all  5J  in.  high. 

In  this  particular  sample,  which  is  No.  1  size,  and  a  modification 
of  the  Leclanche  cell,  the  active  material  and  depolarise]-  are 
packed  in  a  dry  state,  under  heavy  pressure,  round  the 
electrode,  with  a  perforated  electrode  outside.  The  cell  has  a  very 
low  internal  resistance  and  high  capacity.  To  make  the  cell  active 
it  is  only  necessary  to  stam!  it  in  a  glass  or  earthenware  jar  (the 
familiar  Leclanche  glass  jar  or  tin  ordinary  jam-pot  will  do)  and 
add  water  up  to  j  in.  from  the  black  varnish  round  the  top. 
Within  a  few  minutes  the  cell  is  ready  for  use.  and  after  a  lew 
hours  the  short-circuit  current  will  be  between  12  and  16  amperes. 

The  active  material,  depolariser,  and  zinc  have  been  proportioned 
so  that  exhaustion  of  all  three  is  nearly  simultaneous  :  but  if  there 
is  further  life  in  the  zinc,  the  cell  can  be  revived  by  standing  it  in 
a  solution  of  sal-ammoniac.  There  is  no  crystallisation  on  the  zinc 
of  a  cell  that  has  been  in  use  many  mouths. 

In  order  to  prevent  a  humid  atmosphere  from  attacking  the 
absorbent  medium  and  tending  to  make  the  cell  active,  a  perforated 
celluloid  separator  is  interposed.  This  makes  the  cell  keep  indefi- 
nitely in  stock,  and  will  be  found  most  effective  for  cells  required 
for  export.  A  glass  jar  will,  of  course,  be  supplied  with  the  cell 
when  required.  The  E.M.F.  is  l'o  volts.  The  same  principle  is 
adopted  for  bichromate  cells  (over  2  volts).  Daniel  cell  ('9  volt), 
and  Lalande  (1"4  volts). 

The  Leclanche  type  is  the  one  that  will  be  most  used  for  signal- 
ling work,  and  in  particular  it  will  be  found  especially  useful  in 
indicating  the  height  of  water,  or  giving  an  alarm  when  water 
reaches  a  certain  height  in  sump-holes  in  collieries,  basements, 
trenches,  and  excavations.  For  ships'  holds,  or  where  there  is 
likely  to  be  flooding  in  ships'  bottoms,  it  will  be  found  useful. 

After  the  cell  has  been  lifted  out  of  water,  in  a  few  minutes  it 
will  be  found  to  be  inactive  :  on  the  other  hand,  if  it  comes  in 
contact  with  water  it  will  become  active. 

The  inventor  points  out  that  by  consolidating  the  active  salts, 
depolarising  and  conducting  material,  and  electrodes  into  one  unit, 
and  placing  the  whole  in  water,  greater  utility  of  materials,  higher 
efficiency,  and  low  internal  resistance  are  obtained.  The  stocking 
of  chemicals,  porous  pots,  zincs,  &c,  is  unnecessary. 

Another  type  of  cell  is  being  made  to  be  used  in  place  of  the  dry 
cell.  After  immersing  in  water,  the  cell  will  hold  sufficient 
moisture  to  keep  it  active  over  long  periods,  and  this  can  be 
repeated  until  the  cell  is  exhausted. 

Arrangements  are  being  made  for  manufacturing  the  cell,  but 
communications  for  the  present  should  be  sent  to  Mr,  Warr. 


CORRESPONDENCE. 


Fig.  2. — Groups  of  Machines  driven  by  two  10-h.p. 
Witton  Motors. 

parallel  with  the  length  of  the  room,  as  shown  in  fig.  i,  chains 
being  employed  for  driving  the  shafting  :  the  motors  are  started 
with  auto-transformer  starters  or  rotor  starters,  according  to 
circumstances.     The  largest  motors  are  of  150  H.P. 

Every  opportunity  is  taken  of  reducing  labour  costs  by  the  use 
of  electric  power.  The  bales  of  raw  cotton  and  the  finished  goods 
are  handled  by  7-cwt.  electric  hoists  driven  by  fi-H.P.  motors  :  the 
hopper  feeders  art  also  driven  by  6-h.p.  Witton  motors,  and  the 
broken  cotton  is  convoyed  to  the  next  machine  by  a  current  ol  air 
produced  by  a  6-h.p.  electric  fan.  The  bale-breakers  tire  driven  by 
20-H.p.  motors.  In  one  of  the  corridors  are  installed  two  I  50-HJP., 
four  40-H.P.,  and  two  20-H.P.  Witton  motors,  driving  the  groups  of 
carding  machines,  stubbing,  intermediate,  roving  and  ring  spinning 
frames,  ire.    The  humidifiers  are  separately  driven  by  6-h.p.  motors. 


Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  shouldforward  their  communi- 
cations at  the  earliest  possible  moment.  Xo  letter  eun  he  published 
unless  in  have  the  writer's  inline  ami  address  in  our  possession. 


Wiring  with  Tough  Rubber  Compound  Cables. 

Writing  under  the  above  heading,  in  your  last  issue.  Mr.  W. 
Ellerd-Styles  wrongly  assumes  that  the  ''Consumers'  Engineer'' 
writes  from  a  "dug-out."  whereas  his  vantage  point  is  a  conning 
tower,  from  which  he  surveys  the  efforts  of  many  good,  very  good, 
excellent,  and  other  electrical  contractors,  and  his  responsibility 
does  not  finish  with  that  of  the  contractor,  but  continues  until  the 
new  method  of  to-day  becomes  old.  reveals  its  defects,  and  gives 
place  to  the  new  methods  of  to-morrow.  His  claim  to  a  wider 
perspective  is  easily  established,  both  with  regard  to  latitude  and 
longitude,  as  lie  was  remedying  defects  on  new  methods  a  decade 
before  your  contributor  claims  to  have  entered  the  electrical  arena  ; 
and  his  range  extends  from  pole  to  pole. 

It  can  very  well  be  left  to  your  readers  to  decide    for  I  b 
what   is   meant   by  the  terms  "water-tight"   and  "water-proof," 
and  also   whether  work   so  specified  should  nut  be  done  in  a   per- 
manent   manner.     Your  contributor  uses  both  terms  on   pi 
of  your  issue  of   April  27th  when   he  said  : — "  The  writer  favours 
the  use  of  flat  section  cable  when  the  system   is  nut  required  !■•  be 
jht.    .     .     -I   water-proof   system    is  obtainable  by    using 
ordinary    screwed   surface  boxes   and   outlets,  as    made 
conduits,  adapted  by  the  employment   of  externally  screwed  grip 
nipples.     The  circular  section    multieore   cable    is    used,  and  stout 
rubber  rings  effectively  hind  tie-  cables  in  the  nip] 

Do  Mr.  W.  Ellerd-Styles.  -Another  Member,  &0.,"  and  the 
Editors  still  contend  that  when  a  water-tight  system  is  required,  no 
attempt  is  made  to  provide  a  permanent  job  '  The  only  meaning 
thai   car    '>,   applied    bo  I  he  word  ' 

with  water-tight  bulkhead,  water-tight  door,  water-tight   joint,  &c. 
If  the   word  was  wrongly  used  by  your  contributor,  surely  it  is 

■etui  for  him  tn  admit  it.  than  tn 
time  of  your   readers  in   trying  to  defend   a  position   which   is 
untenable. 
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If  his  real  object,  is  to  "  obtain  a  very  cheap  and  reliable  method 
of  wiring  which  would  rapidly  popularise  the  use  of  electricity  in 
directions  at  present  monopolised  by  '  penny  slot  meters,' "  then 
the  thing:  to  aim  at  is  to  interest  the  "  supply  authorities' repre- 
sentatives." and  not  abuse  them.  Concerted  action  is  necessary  if 
progress  is  to  be  achieved  in  this  direction,  and  any  project  on  these 
lines  will  benefit  by  the  inclusion,  amongst  its  promoters,  of  all 
those  whose  experience  and  judgment  entitles  them  to  be 
contemporaries  in  a  similar  capacity  to 

Consumers'  Engineer. 

[We  did  not  "  contend  "  anything  ;  our  comment  was  intended 
to  confine  the  discussion  to  the  legitimate  channel,  for  too  much 
emphasis  has  been  laid  upon  the  word  "  permanent,''  which  was 
not  used  by  the  author  of  the  article.  Personally,  with  an  experi- 
ence which  rivals  that  of  our  correspondent  in  length,  if  not  in 
breadth,  we  are  of  opinion  that  no  wiring  system  ever  was,  or  ever 
will  be,  "permanently  waterproof."  What  the  wireman  should 
aim  at  is  to  do  his  work  so  that  it  will  remain  waterproof  as  long 
as  possible.— Eds.  Elec.  Rev.] 


LEGAL 


John  Walsh,  Ltd.,  v.  Webster. 
This  action,  which  was  brought  by  John  Walsh,  Ltd.,  of  Sheffield, 
to  recover  money  alleged  to  be  due  for  electrically  fitting  the 
defendant's  house,  came  before  Justices  Rowlatt  and  Shearman, 
on  May  17th,  on  a  motion  by  the  plaintiffs  to  set  aside  an  award 
made  by  Mr.  Wm.  Bradley  Woodhouse. 

Mr.  Hume  Williams.  K.C.,  in  opening  the  case  for  the 
appellants,  said  that  the  appeal  arose  out  of  the  interpretation  of 
the  law  by  the  arbitrator,  he  having  come  to  the  conclusion  that 
if  the  contract  was  not  completed,  the  defendant  was  at  liberty 
to  repudiate  it  in  its  entirety.  Mr.  Webster,  a  solicitor,  was 
desirous  of  having  an  electric  light  installation  put  into  his  private 
house,  and  a  contract  was  entered  into  between  him  and  John 
Walsh,  Ltd.,  on  March  2nd,  1915,  under  which  the  appellant 
company  were  to  do  the  work  for  a  total  sum  of  £888.  It  was, 
said  counsel,  a  lump  sum  contract.  The  defendant  alleged  that 
the  work  was  done  improperly,  and  was  incomplete.  Messrs. 
Walsh  brought  an  action  to  recover  the  amount  of  the  contract 
price,  and  the  matter  was  referred  by  Master  Bonner  to  Mr. 
Woodhouse,  as  arbitrator.  The  arbitrator  gave  his  award  on 
October  25th,  191(i,  in  which  he  stated  that,  in  his  opinion,  the 
work  under  the  contract  was  unfinished  and  incomplete,  and 
in  certain  particulars  insufficient  and  unsatisfactory,  and  not  in 
accordance  with  the  specification  ;  and  that  being  so.  the  defendant 
ought  not  to  be  required  to  accept  it.  If,  however,  the  defendant 
were  to  accept  it  in  its  then  condition,  the  arbitrator  was  of 
opinion  that  A' 50  would  lie  a  reasonable  sum  to  be  allowed  from 
the  total  sum  to  make  it  complete  and  satisfactory.  The  defendant 
thereupon  intimated  that  he  would  not  accept,  and  called  upon 
the  plaintiffs  to  take  away  the  installation  they  had  put  up.  and  to 
pay  fof  the  damage  done  to  his  house.  Counsel  submitted  that 
the  defendant  was  not  entitled  to  repudiate  the  contract. 
He  could  only  do  that  where  the  contractors  had  failed  to  do  a 
substantial  part  of  the  work,  or  had  neglected  it  to  such  an  extent 
that  it  could  be  said  there  was  nothing  like  a  fair  execution  of  the 
contract.  That  was  not  the  case  here,  as  the  arbitrator  had  found 
that  there  was  only  a  failure  as  to  a  small  part,  which  £50  would 
put  right.  Under  those  circumstances,  he  submitted,  Mr.  Webster 
was  not  entitled  to  repudiate  the  whole  contract. 

Mr.  Greer,  representing  the  respondent,  said  the  real  issue 
between  the  parties,  when  before  the  arbitrator,  was  that  the  con- 
tractor was  suing  too  soon  for  his  money,  especially  when  the 
employer  was  ready  and  willing  at  that  time  that  he  should  com- 
plete the  work.  Mr.  Webster  was  at  first  quite  willing  that  Messrs. 
Walsh  should  finish  their  contract. 

Mr.  Justice  Rowlatt,  in  giving  judgment,  said  the  real 
question  was.  what  was  the  meaning  of  the  words  unfinished  and 
incomplete  in  the  award  .'  They  felt  they  did  not  know  one  way  or 
another.  It  was,  of  course,  possible  that  £  50  might  put  the  whole 
thing  right :  but,  on  the  other  hand,  something  vital  to  the  instal- 
lation might  be  missing,  or  it  might  only  be  bad  workmanship. 
The  arbitrator  had,  however,  not  told  them,  and  therefore  the 
award  must  go  back  to  him  to  state  whether  the  installation  was 
still  incomplete  in  the  sense  that  some  substantial  part  had  not 
been  done,  or  whether  it  was  only  incomplete  in  the  sense  that 
some  of  the  work  was  badly  done. 

Mr.  Justice  Shearman  concurred,  and  the  matter  was  referred 
back  accordingly,  the  costs  of  the  application  being  reserved. 


Ellis  v.  Birkett. 


According  to  the  Essex  Weekly  News,  the  hearing  of  the  action  in 
which  Montague  August  Ellis,  manufacturer  of  refrigerating 
machinery,  Southend,  and  H.  H.  J.  Ellis,  his  son,  claimed  £100 
damages  from  Robert  Birkett,  electrical  engineer  to  the  Southend 
Corporation,  for  alleged  breach  of  an  indenture  of  apprenticeship, 
was  resumed  last  week  at  the  Southend  County  Court.  The  jury 
found  for  plaintiffs  in  the  action,  awarding  £50  to  the  father  and 
£25  to  the  son.  They  also  found  for  Mr.  Birkett  for  £50  in  the 
cross  action,  the  Judge  having  advised  them  that  there  was  no 
defence  to  this  claim,  the  contract  not  having  been  cancelled. 
Judgment  was  given  in  accordance  with  the  jury's  finding*. 


London  Electric  Railways. 
Compulsory  Acquisition  of  Westminster  Property. 
Arbitrators  having  failed  to  agree,  Mr-.  A.  Virgoe  Buckland, 
F.S.I.,  as  Umpire,  sat  at  the  Surveyors'  Institution  to  hear  a  claim 
for  compensation,  payable  by  the  London  Electric  Railways  Co.  to 
the  trustees  of  Mr.  John  Smith,  in  respect  of  certain  property 
situate  near  Victoria  Street,  Westminster,  on  the  exercise  by  the 
Kail  way  Co.  of  their  compulsory  powers.  The  property  consists'  of 
Xos.  29  and  31,  The  Broadway,  which  is  leasehold,  and  of  freehold 
land  in  Maundy  Place. 

Mr.    Eustace    Hills  was   counsel    for   the   claimants,  while  Mr. 
Szlumper  appeared  for  the  Electric  Railways  Co. 

The  hearing  of  the  claim  was  concluded,  and   the  Umpire  will 
announce  his  decision  in  due  course. 


The  Bosch  Magneto  Patents. 
Before  the  Controller  of  Patents,  Mr.  Temple  Franks  and  Sir 
Cornelius  Dalton,  the  Chesham  Supply  Co.,  Ltd.,  applied  in  the 
Patents  Court  on  Friday  for  licence  to  use  11  German  Bosch 
patents  for  magnetos  :— 23,132  of  1905.  24,288  of  1907,25,855  of 
1908,  24,686,  24,687,  and  27,168  of  1910,  8,224,  26,880,  26,928,  and 
28,518  of  1911,  and  4,692  of  1913. 

Mr.  W.  P.  Carpmael  appeared  for  the  applicants. 

Mr.  O.  Imray.  for  the  patentee,  opposed  the  application.  He 
stated  that  the  patents  had  been  worked  in  this  country  by  the 
Bosch  Magneto  Co.,  Ltd.,  of  Tottenham  Court  Road,  where  a  sale 
of  the  goodwill,  the  very  large  premises,  and  the  effects  had  this 
week  been  effected  to  Messrs.  Vickers,  Sons,  &  Maxim,  who  were 
going  to  carry  on  the  business  through  the  Wolseley  Car  Co.  He 
thought  the  hearing  should  be  adjourned  to  give  Vickers,  Sons,  and 
Maxim  the  opportunity  to  attend.  The  Controller  of  the  Bosch 
Magneto  Co.  had  just  written  him  .that  he  himself  did  .not  need  to 
be  represented  at  the  hearing. 

The  Controller  of  Patents  observed  that  the  sale  of  the 
Bosch  Magneto  Co.'s  premises  and  goodwill  was  made  explicitly 
without  the  patents. 

Mr.  Imray  replied  that  he  believed  that  was  in  order  that  the 
purchaser  might  apply  for  a  licence  in  the  Patents  Court.  He 
suggested  that  Messrs.  Vickers,  Sons  &  Maxim  should  have  a  prior 
claim,  as  they  had  bought  the  goodwill. 

The  Controller  said  that  Vickers,  Sons  &  Maxims'  chance  of 
getting  a  licence  would  not  be  imperilled. 

Mr.  Imray  explained  that  he  was  not  acting  for  Messrs.  Vickers. 
Sons,  &  Maxim,  and  the  Bosch  Magneto-  Co.  was  not  in  a  position 
to  transfer  the  patents,  because  all  the  patents  stood  in  the  name 
of  the  German  Bosch. 

Presenting  the  application,  Mr.  Carpmael  said  the  company  was 
all-British,  and  gave  financial  support  to  the  various  cab  com- 
panies, including  Unic  Motors.  Ltd.  The  firm  also  had  a  manu- 
facturing branch  at  King's  Cross,  known  as  Motormeters.  which 
would  manufacture  the  magnetos.  The  enemy  Bosch  company  held 
an  extraordinary  number  of  patents,  about  100,  he  gathered. 

Evidence  was  then  called.  Mr.  P.  C.  Middleton,  applicants' 
managing  director,  reported  that  their  capital  was  £300.000 — 
250,000  preference  and  50.000  ordinary.  At  the  present  moment 
they  were  making  aeroplane  parts.  Before  the  war  Messrs.  Bosch 
and  Co.  supplied  90  per  cent,  of  the  magnetos  in  the  British  trade. 
The  applicant's  private  demand  before  the  war  was  2,500  a  year. 
They  wanted  them  for  the  Unic  taxicabs,  of  which  there  were 
I. oni i  (in  the  streets  at  the  present  moment,  and  they  proposed  to 
put  up  works  to  manufacture  the  magnetos.  A  great  many  of  the 
Bosch  patents  were  really  patents  of  ideas  of  Richard,  the  inventor 
of  the  Unic  cars,  and  the  ideas  were  Richard's  in  the  magneto 
the  applicants  wished  to  use.  They  proposed  to  pay  a  royalty  of 
5s.  or  5  per  cent,  on  each  magneto  made.  They  would  not  use  all 
the  patents.  They  might  use  only  one  contact  breaker.  The 
armature  was  not  covered  by  the  patents.  In  his  opinion,  there 
was  no  patent  in  it  that  was  not  used  nearly  30  years  ago  in  some 
instrument  or  other.  It  was  the  combination  that  seemed  to  supply 
"  new  mattei-."  The  thing  that  frightened  the  manufacturers  of 
this  country  was  that  there  was  no  protection  for  the  manu- 
facturer. 

Mr.  James  Arthur  Linnet,  manager  of  Motormeters,  said 
they  had  40.000  sq.  ft.  of  site  available,  which  could  be  added  to. 
and  upon  this  they  intended  to  put  up  buildings  for  making 
magnetos.  They  would  also  erect  automatic  machinery.  After 
the  war,  millions  of  magnetos  would  be  wanted  in  this  country, 
and  at  least  a  dozen  respectable  firms  could  find  a  ready  sale  for  a 
good  magneto.  The  applicants,  in  the  meantime,  had  to  face  the__ 
scarcity  of  machinery  and  get  in  jigs  and  tools  necessary  to  turn 
out  the  magnetos  at  low  prices.  His  instructions  were  to  make 
preparations  to  meet  a  demand  for  2,500  magnetos,  to  start  with. 
At  present,  the  Army.  Navy,  and  Air  Services  were  claiming  every 
available  magneto.  There  was  an  enormous  demand  for  the  public 
services. 

The  Controller:  But  not  for  the  service  of  the  public  .'  We 
have  to  make  that  distinction. 

Mr.  Linney  said  they  did  not  propose  to  meet  the  public 
demand  immediately.  The  authorities  had  advised  them  to  ask 
for  these  patents,  since  they  were  applying  for  contracts,  and 
promised,  in  that  case,  to  give  them  permits  to  get  machinery. 

In  concluding  the  hearing,  the  Controller  announced  that  a 
case  had  been  made  out  for  granting  the  licence. 

Mr.  Carpmael  remarked  that  when  the  war  began  the  Bosch 
Co.  set  up  a  factory  in  Springfield.  U.S.A..  and  these  magnetos  had 
been  imported  from  America  since  then. 

The  Controller  went  on  to  say  that  the  Court   had  been  some- 
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what  surprised  that  other  applications  for  licences  to  use  these 
patents  had  not  been  forthcoming  during  the  three  years  of  the 
war.  If  other  applicants  came  forward  it  might  he  that  the  Court 
would  have  to  pro  into  the  question  of  royalty  again.  Xo  doubt 
there  would  be  other  applicants. 


WAR     ITEMS. 


Engineering  Industry  After  the  War. — W'c  have  received 
from  the  London  Association  of  Foremen  Engineers  a  report 
of  a  debate  which  was  opened  in  October,  resumed  m  Nov- 
ember, and  concluded  in  January,  on  "  The  Position  of  the 
Engineering  Industry  After  the   War." 

Lighting    Economy    at'   Copenhagen. — Reuter's    agent    at 

Copenhagen,  quoting  the  Berlingske  Tidende,  states  that 
owing  to  the  reduction  of  electric  light  to  a  minimum  in  the 
Copenhagen  theatres.  Heir  Max  Reinhardt's  company  has 
given  up  its  intended  visit,  although  all  arrangements  had 
been  made  for  it. 

To  be  Wound  Up. — The  Board  of  Trade  has  ordered  the 
following  company  to  he  wound  up  under  the  Trading  with 
the   Enemy  Amendment    \n  . 

Cedes  Electric   Traction.    Ltd..   112,  Great   Portland  Street, 
London.  W.  1,  manufacturers  of  motor  vehicles.     Controller: 
H.  E.   Burgess,  Official   Receiver  in  Companies'   Liqu 
i.  v  Street.   W.C.  2. 

Coal  and  Metals:  Enemy  Shortage. — Reuter's  correspon- 
dent at  Zurich  states  that  owing  to  lack  of  coal  the  Stuttgart 
Gasworks  have  shut  off  the  supply  from  1  p.m.  to  6/30  p  m  . 
and  from  8. on  p.m.  to  5  a.m.  This  restriction  of  gas  to  in 
hours  a  day  is  a  catastrophe  to  many  factories  using  gas 
power,  and  is  causing  intense  inconvenience  to  the  whole" 
population. 

The  Austrian  military  authorities  will  requisition  in  -Tune 
all  brass  and  copper  door-handles  and  door-plates  in  every 
town  containing  over  2,000  inhabitants.  Owners  will  he 
given  iron  substitutes,  but  no  monetary  compensation.  The 
authorities  expect   to  obtain  9,000  tons  of  metals. 

German  Commercial  Preparation  for  Peace. — According  to 
the  Times,  the  Frankfurter  Zeitung  calls  attention  to  the  deli- 
berate preparations  of  German  companies  lor  the  period,  of 
transition  from  war  to  peace.  It  is  observed  that  special 
reserve  funds  for  this  purpose  are  making  their  appearance 
in  numerous  balance-sheets,  and  that  important  concerns  are 
!'■■  '  i-ing  their  capital  by  large  amounts,  although  for  the 
present  they  are  only  calling  up  a  small  percentage  ol  the 
new  capital.     The  newspaper  says:  — 

"  The  fact  that  the  companies  are  now.  while  the  war  is 
still  proceeding  at  full  pace,  making  such  large  additions  to 
capital,  shows  confidence  concerning  the  future  and  the  delb 
nite  expectation  of  adequate  activity  not  only  during  the  war, 
but  also  in  the  coining  time  of  peace." 

English  Cyanamide  Interests  in  Germany. — It  is  reported 

from  Berlin  that  the  Government  has  ordered  the  compulsory 
administration  of  the  assets  in  Germany  belonging  to  the 
XorthAVestern  Cyanamide  Co.,  Ltd..  of  London,  the  Societa 
Italiana  per  il  Carburo  di  Calcio,  of  Rome,  the  Societe  des 
Produits  \zotes.  of  Paris,  the  Nitrogen  Fertilisers,  Ltd.  .if 
London,  and  the  Aktieselskabet  North-Western  Cyanamide 
Co..  of  Odda.  The  latter  is  apparently  identical  with  the 
first  company  mentioned. 

The  King's  Tour  of  Industrial  Works. — In  tin  pro. 
gramme  of  His  Majesty's  series  of  visit-  to  industrial  areas 
last  week,  the  works  of  Messrs.  Vickers,  Ltd..  at  Barrow, 
held  an  important  place.  The  King  was  received  by  Mr. 
Albert  Vickers,  the  chairman  of  the  company.  In  replv  to 
a  loyal  message  sent  to  His  Majesty  by  Mr.  Vickers  on  behalf 
of  the  company  and  its  workmen  at  Barrow  and  at  the 
Lancashire  factories,  the  King  telegraphed  from  the  Royal 
Train  as  follows  :  — 


sh    to 


and    the 


nd    workmen    « 


rtberfl    •■! 
u    in    th<>  message    I    have   iust    r 
anrl    1    appreciate    the   patriotic    sentiment    to    which 

i-    insighl    into    tl  lift     ol   the    men    and 

women    ol    your  ships., el    and    factories,   and    we    were    much    pleased   by    the 
'n\  al  and   friend!)    « eh  ome  accorded    to  us 

I  shall,  indeed,  be  happy  if  the  outcome  of  our  visit  to  Lancaster  ami 
Barnm  r, suits  in  further  elfnrts  on  the  part  nf  those  employed  in  these 
important  works  to  fighting   valui    of    mj    Navy  and  Arms'. 

I   .,..i  confident  that   British   workmen  will   nevet    fail  their  fellow-o 
who  are    fighting    our    battles    on    Sea    and    land,    but    will    continue    to   assist 
th  m  bj    everj   mean-  in   their  power.  GEORGE,    R  I 

At  a  national  shell  factor}  in  the  neighbourhood  of  Carlisle. 
Captain  F.  W.  Purse  was  among  those  who  had  the  honour 
of   receiving   the   King  and  Queen. 

The  King's  visit  to  the  works  of  the  British  Westi 
Electric  &  Manufacturing  Co.,  Ltd.,  will  long  live  in  the 
memory  of  the  workers,  who  were  afforded  an  opportunity 
of  seeing  the  Sovereign  dining  the  progress  of  an  hour's  tour 
of  these  vast  factories.  His  Majesty  "clocked  on"  on  his 
arrival  at  10.10  a.m.,  and  "clocked  off"  on  his  departure  at 
11.7  a.m.  Our  readers  are  familiar,  after  reading  the  speech 
of  the  chairman  delivered  at  the  recent  annual  meeting,  with 


tness  of  the  company's  operations,  its  la 

of    female    labour,    and   so  forth. 

The    following    gentlemen   were    pi  Majesty's 

during  his  yisit  to  the  v.mL  Messrs.  \no.in  Bryce,  Ml'. 
(chairman),  W.  W.  Blunt,  Norman  I:  Dickson,  \  - 
P  \  Liang,  Sir  Edward  Goulding,  M.I'..  Messrs.  A.  L 
M.  Mensforth,  M.  A.  Maclean,  J.  II.  Tearle,  P.  N. 
Land,  .1.  S.  Peek.  G.  II.  Woods,  \.  G.  Seaman,  and  F  M. 
Rogers, 

On  entering  the  offices,  His  Majesty  saw  an  excellent 
exhibit  of  interesting  manufactures  by  the  lompa- 
Roll  of  Honour  of  over  2,500  men  who  ha\. 
Il.M.  Forces.  He  then  proceeded  on  his  tour  of  thi 
lie  first  entered  the  coil-making,  insulation  ami  transformer 
department,  the  superintendent,  Mr.  Fleming,  being  pre- 
sented. His  Majesty  was  extremely  interested  in  the  work- 
ing up  of  copper  and  mica  in  this  department.  Incidentally, 
Mr.  Fleming  is  responsible  for  the  works  school  for  training 
apprentices  in  special  theoretical  and  advanced  studies.  His 
Majesty's  was  much  interested  in  this  work.  Passing  on  to 
the  other  section  of  the  works.  His  Majesty's  entered  the 
switchgear  section,  where  Mr.  Randolph  was  presented.  Pass- 
ing on  to  the  electrical  machines  department.  Mr.  (1.  II. 
Nelson,  superintendent,  was  presented.  In  the  engine  depart- 
ment.  Mr.   G.    E.   Bailey,    superintendent,    was  presented. 

During  the  tour  there  were  presented  the  Chairman  (Mr. 
Radcliffe)  and  the  Secretary  (Mr.  Brooks)  of  the  Committee 
of  Representatives  of  the  Workmen,  who  help  to  deal  with 
mam  problems  brought  up  by  the  men.  Other  gentlemen 
presented    to    His  Ma]  Mr     Ulbut,    superintendent, 

iron  foundries:  Mr.  Livesay,  Mr.  WhitmoyeX,  Mr.  Summer- 
hill,  siles  managers.  Miss  Wilson,  superintendent,  women 
workers,  was  also  presented  to  the  King,  who  expressed  his 
appreciation  of  the  work  being  done  by  the  women.  His 
Majestj  completed  bis  tour  of  the  works  at  the  south  end. 
and  proceeded  to  (be  offices  at  the  north  by  way  of  the  main 
mad  in  the  works.  To  either  side  of  the  road  the  workpeople 
had  gone  alter  His  Majesty  had  passed  through  the  depart- 
in  which  they  worked,  and  hearty  cheers  were 
given  as  he  pa— ed  along,  the  road  being  kept  clear  by 
members  ol  the  Volunteer  Defence  Corps.  At  the  offices. 
His  Majesty  partook  of  light  refreshments,  afterwards  being 
I  with  a  beautiful  album,  bound  in  purple  morocco, 
containing  photographs  of  the  works,  and  the  workpeople,  at 
work,  mounted  on   vellum. 

Exemption  Applications.  —  Al  Westminster  Tribunal 
(according  to  the  Daily  Telegraph),  the  cases  of  144  men  in 
the  tramways  department  of  the  London  County  Council 
came  up  for  consideration.  Mr.  F.  W.  Brock,  lor  the  County 
Council,  -aid  he  could  not  -pare  a  mau.  The  Ministry  <>f 
Munitions  had  been  pressing  them  t.>  put  on  ii  per  cent. 
!'-•.  In  reply  to  a  question  as  to  what  would  he  done 
il  the  men  weni  en  strike,  Mr.  Brock  said  that  alter  the  last 
strike  about  1,300  men  went  straight  into  the  Army,  a-  the 
County  Council  refused  to  take  back  any  man  of  military 
ago  imle-s  he  was  rejected  It  was  decided  that  eight  men 
should  be  released,  the  others  being  protected  as  being  in 
certified  occupations. 

\t  Rochdale,  conditional  exemption  was  granted  to  R. 
Bentley,  chief  traffic  assistant.  Corporation  tramways,  and 
temporary  exemption  to  July  31st  to  \  Clegg  (41),  driller.  E. 
Kershaw  (35)  anil  E.  Kendall  (37),  inotormen.  ami  J.  Cross- 
lev    (36),    overhead    electric  wtreman. 

At  Moiecainbe  Tribunal,  the  case-  of  Mr.  Annette,  the 
borough  electrical  engineer,  n;i-  considered  very  briefly,  ami 
the  conditional  exemption  was  renewed. 

Application  was  made  on  behalf  of  A.  Darnborougb  (32), 
electrician,  class  B  I.  and  H  L.  Bentley  (36),  foreman  fitter, 
class  \.  both  employed  at  the  borough  electricity  works. 
The  Military  Representative  (Dr.  Watterson)  thought  theiv 
would  be  little  difficulty  in  finding  substitutes,  and  the  mili- 
tary felt  the  men  would  be  of  greater  service  in  the  \rm\ . 
and  that  substitutes  could  he  got.  Mr.  Annetts.  boron, 
tncal  engineer,  said  be  bad  lest  six  men,  and  at  the  present 
tune  the  work-  were  being  run  by  himself,  II  men.  and  a 
girl.  He  had  advertised  for  substitutes,  without  success.  If 
i  left  the  sewerage  works  would  stop,  and  the 
lighting  would  have  to  be  cut  down      Th  editions! 

exemption   was  withdrawn,   and  they  were  given    h 
exemption   to   August  31st. 

Bast  Kent  Ippeal  Court  ha-  granted  six  months'  condi- 
tional exemption  to  Mr.  Colin  Campbell  (41).  managing  direc- 
tor and  secretary  of  the  Whitstab!  Ltd 

Cambridge  Tribunal  has  granted  three  months'  exemption 
to   W.   0.    Pilgrim  in,  appealed  for  by   Messrs. 

Bailv.   Grundy    &    Barrett,    Ltd.,    I  - 'is 

Vt  Ilfracombe,  the  Electric   Light  I  o.  appealed  for  exemp- 
li.   I.e.. Mil     (18),    d  neratmg 
station,    until    801 "ie    could    be    secured     to    take    his    place 

irj    exemption   until    September    Isl    was    jiven. 

-  appeale.l  for 
the  onlv  man  left'm  their  repair  shop.  The  firm  are 
Bible  for  much  electrical  work  for  hospitals,  the  military, 
public  bodies,  and  private  customers,  and  they  also  help  at 
camps  with  field  and  other  telephones.  Ac.  The  Tribunal 
granted  conditional  exemption  unless  and  until  a  substitute 
is  found  to  their  satisfaction. 
At  Brighton,  a  firm  of  electrical  engineers  appealed  for  the 
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manager  of  a  branch  business  at  Eastbourne',  aged  33,  in 
Cla  B  I  and  Eoi  three  fitters  In  each  case  a  short  term 
Of  final  exemption   was  granted. 

Gloucester  Tribunal  has  granted  exemption  until  August 
9th  to  a  storekeeper  appealed  for  by  the  manager  of  the  light 
railways  on  the  ground  that  he  is  indispensable  to  the  run- 
n in-.:   01  the  cars. 

Weybridge  Tribunal  has  conceded  conditional  exemption  to 
.1  Wheatley  [2-1.  in  Class  02),  electric  wireman,  appealed  for 
by  the  Urban  Electric  Supply  Co. 

At  Hereford,  exemption  until  September  1st  was  granted 
to  Mr.  E.  E.  Harding,  electrical  engineer,  of  Messrs.  Harding 
Bros.,  and  Mr.  C.  J.  Windgate,  director  and  secretary  of  the 
firm. 

At  Aylesbury,  Messrs.  Mackrill  &  Sons  appealed  for  T. 
Pearce  (39,  in  Class  A),  electrician.  It  was  stated  that  they 
were  the  only  firm  of  electrical  engineers  left  in  the  town,  and 
that  their  work  included  the  repair  and  maintenance  of  elec- 
trical machinery  for  munition  works.  Three  months'  tem- 
porary exemption  was  granted,  on  the  ground  that  the  man 
is  engaged  on  work  of  national  service. 

Messrs.  E.  0.  Walker  &  Co.,  electrical  engineers,  of  Man- 
chester, appealed  at  Wrexham  for  Mr.  C.  A.  Gaffney,  in  Class 
0  2,  manager  of  the  firm's  branch  in  Queen  Street.  Pinal 
exemption  until  July  11th  was  granted. 

At  Ilford,  exemption  has  been  refused  to  H.  Cross,  motor- 
man  on  the  Ilford  U.D.C.  Tramways,  and  two  months  allowed 
before  the  calling  up.  Exemption,  with  one  month's  grace, 
has  also  been  refused  to  W.  H.  Myers,  iron  and  wire  worker 
with  the  Sterling  Telephone  Co.,  of  Dagenham. 

At  Aldershot.  the  Traction  Co.,  Ltd..  appealed  for  two 
fitters,  and  temporary  exemption  for  substitution  was  granted. 

Bath  Tribunal,  with  the  assent  of  the  military,  has,  on  the 
ground  of  certified  occupation,  given  conditional  exemption  to 
a  driver  (40.  in  Class  B  I),  and  a  body  builder  (41,  in  Class 
01),   appealed    for  by  the   Electric  Tramways,  Ltd. 

At  York,  conditional  exemption,  on  the  ground  of  indispens- 
ability,  has  been  renewed  to  a  young  electrician  on  the  Cor- 
poration staff,  and  similar  certificates  held  by  five  employes 
in  the  Corporation  telephone,  department  have  been  with- 
drawn on  a  review  at   the  instance  of  the  Military. 

Melton  Mowbray  Rural  Tribunal  has  granted  conditional 
exemption  to  an  electrical  engineer  in  business  at  Cold  Over- 
ton, on  condition  thai  he  works  two  days  per  week  for  a. 
neighbouring   tradesman   who  has  lost  a.  man. 


REVIEWS. 


Depreciation  ami  Wasting  Assets.  By  P.  D.  Leake.  Loudon  : 
Sir  Isaac  Pitman  &  Sons.  Ltd.     Price  10s.  6d.  net. 

The  published  printed  matter  on  the  theme  of  depreciation 
has  been  mainly  of  a  sectional  and  fragmentary  nature,  but 
the  volume  before  us  appears  to  be  the  consummation  of  an 
attempt  to  present  the  subject  to  the  reader  in  a  concrete 
form.  To  what  extent  success  attends  the  effort  is  a  matter 
of  individual  opinion,  which  must  be  left  to  the  knowledge 
and  judgment  of  the  reader.  Without,  however,  exposing 
the  reviewer  to  any  charge  of  carping  criticism  or  grudging 
estimate,  it  may  be  stated  at  once  that  there  is  in  the  book 
much  that  is  distinctly  good  without  being  new,  and  much 
that  is  academic  amid  considerable  observation  and  less  pene- 
tration. In  the  writer's  praiseworthy  effort  to  uplift,  he  often 
fails  to  get  underneath.  There  is  a  vast  difference  between 
the  interpretation  of  de  facto  and  de  jure,  which  is  often 
reflected  and  accentuated  in  practice.  However,  the  book  is 
interesting,  and  will  repay  perusal. 

It  seems  to  us  that  the  writer  and  compiler  of  the  work, 
without  incurring  any  disadvantage  arising  from  poverty  of 
illustration  and  the  type  of  condensation  that  so  often  results 
in  futility,  could  have  compressed  his  discourse  into  much 
less  space  than  it  now  occupies,  whilst  certain  elimination 
and  substitution  would  have  added  to  its  value.  Moreover, 
he  might  have  avoided  imposing  on  the  reader,  as  he  does 
with,  wearying  frequency  and  pertinacity,  the'  use  of  the 
somewhat  grandiose  expression  of  expired  or  unexpired  capital 
value  and  othei   terms,  . 

The  preface  contains  some  sweeping  generalised  statements 
which,  as  such,  are  unsupportable,  though  we  can  readily 
concur  in  the  view  that  they  may  be  truthfully  applied  to 
specific  cases. 

In  referring  to  some  remarks  of  the  President  of  the  Engi- 
neering-Section of  the  British  Association,  the  question  ap- 
pears, "but  do  the  dividends  paid  reflect  the  time  annual 
profits  of  industry9"  Generally,  the  answer  in  the  formal 
language  of  the  members  of  the  National  Gas  House  is  in 
the.  negative ;  but  each  instance  must  be  considered  in  the 
light  of  its  surrounding  circumstances.  Economically,  the 
payment  of  dividends  (so-called)  out  of  capital  is  of  common 
enough  occurrence.  We  are  unable  to  discern  any  particular 
virtue' or  commendation  in  the  statement  that  the  views  of 
the  Ministry  of  Munitions  as  to  the, proper  treatment  of  depre- 
ciation of  plant  coincide  with  those  advocated  in  the  work 

The  writer  i  Mhewial  dull  .*nd  obvious  in  parts.  "Under 
the    heading    of    "  Natural    Raw    Material    and     R«curring 


Crops,"  quoting  the  capital  applied  for  by  prospectus  for 
mines,  oil,  rubber,  estate  and  land,  the.  writer  proceeds:  "The 
greater  part  of  all  this  capital  will  be  laid  out  in  the  pur- 
chase, of  natural  raw  material,  or  in  the  cost  of  planting  and 
developing  estates  to  yield  recurring  crops,  and  the  lives  of 
such  classes  of  property  are  finite.  Payments  made  for  the 
purchase  of  all  this  property  are  without  exception  payments 
made  in  advance  on  revenue  account.  The  property  is  in 
each  case  wholly  dedicated  to  the  purpose  of  earning  profits 
or  increase.  It  is  not  intended  for  resale  in  its  existing 
form,  and  therefore,  as  has  been  pointed  out,  subsequent 
marked  fluctuations  due  to  the  operation  of  law  of  supply 
and  demand  cannot-  affect  the  question  of  the  annual  amount 
of  depreciation  necessary  to  be  provided  out  of  revenue  re- 
ceipts of  each  year  to  replace  the.  expired  outlay  or  cost  of 
this  perishable  property." 

Again,  "  in  preparing  such  a  scheme  it  should  be  borne  in 
mind  that  the  outlay  of  planting  and  developing  assets  of 
all  kinds  falls  under  several  heads,  each  having  perhaps  a 
varying  degree  of  permanence.  The  original  cost  of  cleared 
jungle  land  and  draining  and  road  making,  for  instance,  may 
in  some  cases  be.  considered  of  so  permanent  a  nature  as  to 
entitle  it  to  be  placed  in  the  same  category  as  the  site  value 
of  the  land,  so  that,  therefore,  no  provision  for  expired 
capital  outlay  need  be  taken  back  out  of  revenue  receipts  of 
each  year;  but  this,  at  best,  is  a  doubtful  policy."  We  can 
only  conclude  that  the  writer's  practical  knowledge  of  estates 
generally  is  unimportant. 

The  author  points  out  the  inconvenience  of  repaying  capital 
in  the  form  of  ordinary  dividends,  and  he  recommends  an 
alteration  in  the  English  statute  law  to  enable  undertakings 
of  the  character  named  gradually  to  repay  the  capital  of  the 
shareholders  by  annual  instalments.  There,  is  a  widespread 
poor  opinion  of  much  of  the  legislation  that  is  already  in 
existence  in  regard  to  limited  liability  companies,  which, 
inter  alia,  it  seems  to  us,  is  chiefly  designed  to  swell  ever- 
increasing  on  cost,  and  to  benefit  the  pockets  of  lawyers, 
accountants,  and  mortgage  lenders  in  particular  at  the  ex- 
pense of  labour  and  of  shareholders.  We  may  add,  however, 
that  we  believe  that  all  French  companies  are  required  to 
state  in  their  Memorandum  the  period  for  which  they  intend 
to  pursue  the  objects  of  the  company.  This  period,  however, 
may  be  extended  by  resolution. 

Apart  from  providing  for  depreciation,  French  companies 
are  required  to  place  at  least  5  per  cent,  of  the.  annual  net 
trading  profit  to  reserve,  more  appropriately  called  the 
Tcarrrc  legale.  It  is  not  uncommon  for  French  companies  to 
pay  off  by  drawing  some  of  the  capital  out  of  cash  repre- 
senting accumulated  profit.  When  this  is  done,  the  share 
certificates  or  other  documents  are  surrendered  in  exchange 
for  the  nominal  amount  of  cash  paid  up  on  the.  shares,  the 
shareholders  receiving  concurrently  certificates  for  a  similar 
number  of  shares,  these  latter  shares  being  termed  actions 
de  jouissance .  Such  actions  de  jouissance  are  entitled  to  the 
same  rate  of  dividend  as  those  of  the  same  class  that  may 
be  unredeemed ;  but  they  are  not  entitled  to  receive  the  annual 
interest  of  5  per  cent,  (commonly  paid  by  French  companies) 
on  the.  unredeemed  shares  as  well  as  the  dividends  declared. 

With  regard  to  electric  tramways  and  electric  lighting  and 
power,  the  author  appears  to  us  not  to  advance  anything  that 
is  not  already  well  known  to  those,  engaged  in  those  indus- 
tries. 

The  writer  reviews  under  the  heading  of  "  The  '  then  value  ' 
of  Plant"  the  case  of  the  National  Telephone  Co.  and  H.M. 
Postmaster-General.    The  problem  to  be  solved  was  as  under  : 

"The  value  on  the  31st  December,  1911,  of  all  plant,  land, 
buildings,  stores  and  furniture  purchased  by  the  Postmaster- 
General  in  pursuance  of  the  provisions  hereof  shall  be  the 
then  value  (exclusive  of  any  allowance  for  past  or  future 
profits  of  the.  undertaking  or  any  compensation  for  compulsory 
sale,  or  other  consideration  whatever)  of  such  plant,  land, 
buildings,  stores  and  furniture,  having  regard  to  their  suita- 
bility for  the  purposes  of  the  Postmaster-General's  telephone 
service,  and  in  determining  the  value  of  any  plant  no  advan- 
tage arising  from  the  construction  of  such  plant  by  leave  of 
the  Postmaster-General  upon  any  railway  or  canal  over  which 
the  Postmaster-General  possesses  exclusive  rights  of  "way  for 
telegraphic  lines  shall  be  taken  into  account." 

The  Postmaster-General  adopted  what  is  called  the  straight 
line  method  of  calculating  depreciation,"  contending  that  the 
depreciation  was  properly  measured  by  the'  ratio  which  the 
expired  life  bore  to  the  whole  life  of  the  plant,  or  that  the 
value  on  the  31st  December.  1911,  was  represented  by  the 
proportion  which  the  life  still  anticipated  bore  to  the  whole 
life.  The  company's  mode  of  estimating  depreciation  was  by 
way  of  a  sinking  fund.  They  submitted  that  when  the  life 
of  a  class  of  plant  was  as  far  as  possible  ascertained  a.  sinking 
fund  should  be  formed  by  the  investment  every  six  months 
of  an  amount  which  accumulating  at  compound  interest  would 
produce  at  the  end  of  the  estimated  life  an  aggregate  sum 
equal  to  the  original  value  of  the  plant  when  new.  At  any 
point  in  the  life  they  contended  that  the  difference  between 
the  original  value  and  the  amount  which  had  at  that  point 
accumulated  in  the  sinking  fund  was  the  value  which  should 
be  paid  hy  a  purchaser,  e.g.  :  — 

Cost  of  plant,  £100.     Life,  20  years. 

Annual  revenue.  £8  a  year  for  the  whole  of  its  hfe. 

Plant  sold  at  end  of  10  years. 
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Assume  that  both  vendor  and  purchaser  borrowed  the  neces- 
sary capital.  The  vendor  having  borrowed  the  £100  to  install 
the  plant,  his  annual  revenue  of  £8  is  allocated  :  — 

Interest  on  £100  (5  percent.)  £[> 

Sinking  fund  to  produce  £100  in  20  years 

at  5  per  cent £.1 

At  the  end  of  10  years  the  sinking  fund  amounts  to  £38. 
If  the  purchaser  pays  £62  (borrowed)  for  the  plant,  the 
vendor  gets,  with  the  £38  in  the.  sinking  fund,  the  original 
£100  to  discharge  his   debt. 

The  purchaser  is  then  in  possession  of  plant  yielding  an 
annual  revenue  of  £8,   which- he  allocates: —    -  -     - 

Interest  on.  £62  (5  per  cent.)  .....::  £3"  ■     7 

Sinking  fund  to  "produce  £G-2  in  10  years  :. . 

at  5  per   cent :..'. '.  £5 

and  on  the  expiration  of  the  life  of  the  ■  plant"  the  purchaser 
can  renew  the  plant  costing  £100  to  enable  him  to  continue 
the  business  by  reborrowing  the  £62  yielded  by  the  sinking 
fund  and  borrowing  a  further  £38.  He  is  then  in  the  posi- 
tion of  the  vendor  when  the  original  plant  was  installed. 


THE     FUTURE     OF    THE     X-RAY     INDUSTRY. 


Alteriiathuj  Currents:  Their  Elements  Explained  and  their  Cal- 
culation Effected  Without  the  Use  of  Hyperbolic  Functions.  By 
H.  R.  Kempe,  M.Inst.C.E.,  M.I.Mech.E.,  M.I.E.E.  London  : 
Orosby  Lockwood  &  Son.  Price  3s.  (id.  net. 
In  this  handy  little  volume  the  late  Electrician  to  the  British 
Post  Office  shows  how  some  of  the  fundamental  formula?  connected 
with  alternating  currents  may  be  produced  without  having  recourse 
to  hyperbolic  functions,  but  simply ;by  the  methods  of  algebra  and 
trigonometry.  If  it  be  wondered  why  Mr.  Kempe  chooses  this 
particular  method  in  preference  to  the  other,  his  answer  is  ready  : 
"I  have  put  together  in  the  present  handbook  some  notes  which  I 
hail  made  from  time  to  time  dealing  with  certain  problems  which 
had  interested  me,  and  in  reference  to  which  I  had  been  unable  to 
find  any  sufficient  explanations.  The  fact  .  .  .  that  in  certain 
problems  the  application  of  '  complex  quantities '  enables  correct 
formula?  to  be  obtained,  may  be  all-sufficient  explanation.  It  has 
not,  however,  satisfied  me,  and  I  know  that  it  has  not  satisfied  many 
others."  The  student,  therefore,  who  opens  this  book  will  be  under 
no  illusions  as  to  the  author's  attitude  towards  the  works  of  such 
writers  as  Steinmetz,  Kennelly,  Drysdale  and  others. 

The  volume  comprises  nine  chapters,  which  deal  with  alternating 
currents  and  inductance  and  capacity,  effect  of  angle  of  lag,  joint 
resistances,  combinations  of  resistance,  inductance  and  capacity, 
telephonic  transmission,  reflection,  and  the  practical  measurement 
of  alternating  currents. 

The  first  five  chapters  call  for  little  comment,  except  to  point 
out  that  the  statement  on  page  13 — "the  maximum  value  E  is 
attained  before  {i.e.,  in  advance  of)  the  maximum  value  En  is 
reached"  is  not  in  accordance  with  the  curves  shown  on  page  11, 
if  the  time  axis  is  towards  the  right. 

Chapter  VI  is,  perhaps,  the  most  interesting  in  the  book.  After 
restating  the  main  portion  of  the  paper  by  A.  B.  Kempe  {Jour/ml 
Soc.  Tel.  Engineers,  1875)  on  "  The  Leakage  of  Submarine  Cables," 
the  author  adapts  the  results  obtained  under  steady,  continuous 
current  conditions  to  those  which  obtain  when  the  current  is  alter- 
nating. Long  algebraical  simplifications  have  no  terrors  for  Mr. 
Kempe,  as  those  who  have  gone  through  his  "  Handbook  of  Elec- 
trical Testing"  know,  and  here  he  is  at  his  best.  Time  seems  only 
to  have  quickened  instead  of  dulled  his  ingenuity  in  this  respect : 
and,  as  he  works  his  way  towards  the  final  expression  for  the 
"  attenuation  constant,"  one  cannot  repress  a  feeling  of  admiration 
as  one  is  led  step  by  step  through  the  several  stages  of  the  working. 
For  this  chapter  alone,  if  for  no  other,  the  book  should  be  in  the 
possession  of  every  student  of  alternating-current  phenomena. 

The  problem  of  Reflection  on  Telephonic  Lines  is  somewhat 
briefly  dealt  with,  but  sufficient  is  given  to  enable  the  student  to  see 
how  it  may  be  calculated,  and  how  closely  the  observed  agree  with 
the  calculated  results. 

In  Chapter  IX  the  author,  apart  from  a  passing  reference  to  the 
hot-wire  ammeter  and  the  electro-dynamometer,  confines  himself 
to  proving  by  simple  integration  that  the  effective  value  of  an 
alternating  current  is  '707  of  its  maximum  value. 

Unfortunately,  there  are  a  number  of  typographical  errors, 
which  will,  no  doubt,  be  eliminated  in  subsequent  editions.  On 
page  31,  in  the  numerator  of  the  second  expression,  "  d2  {a2  +  r2)" 
should  be  d  {a2  +  c2).  On  page  36,  line  4,  "  L  =  0  "  should  be 
Li  =  0.  On  page  39,  "  x,  for  insulation  resistance,"  should  be  "$,  for 
the  reciprocal  of  insulation   resistance."     On  page  42.  equation  (l), 

"    Ri   " 
the  right-hand   member  R  is  inverted,   although    the  final 

form  is  correct.  On  •  page  52,  ;/  (cos2  x  —  sin2  u  )2  should  be 
if*  (cas2  .r  —  sin2  .r)2.  On  page  55,  the  square  bracket  is  omitted  at 
the  end  of  the  sixth  line.  On  page  56,  "  L  c'-f"  should  be  L  c/2. 
On  page  59,  "/iH"  should  be  ix  P.  On  page  61.  "  '280  m  C  "  should 
be  '280  m  F.  On  page  75,  "hot  air"  should  be  hotwire.-  The 
expression,  "conductor  resistance,"  is  also  used  in  places  where 
"impedance"  would  be  the  more  correct:  and  non-inductive 
resistances  are  shown  diagrammatieally  throughout  by  spirals, 
instead  of  zigzag  lines,  according  to  present-day  convention. 

In  recommending  the  book  to  all  students  who  are  approaching 
the  subject  of  alternating  currents,  we  would  congratulate  the 
author  on  the  consistency  of  method  which  has  characterised  his 
work  from  the  first  contributions  on  Electrical  Testing  in  the  old 
"  Telegraphic  Journal" — the  Electrical  Review  of  to-day — right 
up  to  the  present  time. — A.  F. 


At  the  May  meeting  of  &se  RONTGBN  Society  the  discussion 
on  "The  Future  of  the  British  X  ray  Industry,"  which  had 
been  started  at  the  previous  meeting,  was  resumed.  Captain 
Thdrstan  Holland,  the  President  of.  the  Society,  said  that 
in  his  view  there  must  first  be  an  amalgamation  of  manufac- 
turing interests.  Our  present  X  ray  firms  Were  small,  far  too 
small  to  offer  any  chance  of  success  when  competing  with  the 
large  concerns  found  in  Germany  and  America,  In  the  nest 
.place,  there  must  be  standardisation  of  apparatus.  In  one 
London  -firm's-  catalogues  he  found  76  different  X  ray  tubes 
Hsted,- and-  he  counted  also  IS  kinds  of  valve  tubes,  and  this 
was  by  no  means  a  complete  list  -of  all  the  different  varieties 
of  tubes  on  the  market..  Every  practical  X-ray  worker  whose 
opinion  was  worth  anything  could  reduce  this  list  to,  say, 
half-a-dozen  tubes  and  two  or  three  valve  tubes.  Personally, 
he  would  not  object  to  reducing  it  to  three  varieties  of  tubes 
and  no  valve  tubes  at  all.  The  reorganisation  of  industry  so 
that  standardisation  of  apparatus  and  manufacture  of  tubes 
went  hand  in  hand,  and  the  very  best  form  of  X-ray  machine 
(coil  or  transformer)  was  combined  with  the  best  form  of 
tube,  would  go  far  to  lessen  the.  expense  of  production,  to 
put  a  really  workable  instrumentation  in  the  hands  of  medical 
men,  and,  incidentally,  to  improve  X-ray  work.  Other  things 
which  were  necessary,  although  subsidiary,  were  research 
work  and  facilities  for  teaching.  It  was  necessary  that  the 
education  of  radiologists  from  the  technical  point  of  view 
should  be  insisted  on.  Indirectly,  this  teaching  would  have 
its  effect  on  the  X-ray  industry,  as  the  men  demanding  and 
using  X-ray  apparatus  would  know  what  was  required,  and 
what  they  wanted.  At  present  the  man  contemplating  X-ray- 
work  did  not  know  either,  and  this  had  led  to  all  sorts  of 
anomalies  in  equipment.  In  one  catalogue  might  be  found  a 
description  of  about  20  more  or  less  elaborate  pieces  of  appa- 
ratus for  the  localisation  of  foreign  bodies,  and  in  addition 
innumerable  bits  of  apparatus  recommended  as  convenient 
and  suitable  for  assistance  in  this  work.  'Anything  more 
absurd,  and  more  cumbersome  and  costly,  than  most  of  them 
for  doing  what  could  be  done  with  equal  precision  by  the 
simplest  apparatus  it  was  impossible  to  perceive.  It  was  not 
by  putting  all  this  senseless  variety  of  apparatus  on  the 
market  that  they  were  going  to  capture  the  X-ray  trade.  As 
to  a  tariff  on  goods  coming  into  this  country  from  other  coun- 
tries, this  was  a  two-edged  sword.  If  by  this  means  the 
manufacturers  thought  to  bolster  up  inefficient  goods  it  would 
not  work.  Nothing  would  keep  out  better  and  more  efficient 
apparatus,  and  the  user  would  pay  the  extra  price  for  the 
best  stuff.  If,  on  the  other  hand,  it  was  meant  to  put  a  stop 
to,  or,  at  any  rate,  a  drag  on,  unfair  methods  of  competition, 
then  it  might  be  of  use.  The  speaker  also  went  on  to  suggest 
that  the  working-man  should  be  taken  more  into  the  confi- 
denoe  of  his  employers. 

Several  manufacturers  and  their  representatives  took  part 
in  the  discussion.  Mr.  S.  H.  Morphy  suggested  that  a  com- 
mittee be  formed,  combining  representatives  of  manufacturers, 
physicists,  and  medical  men,  to  thrash  the  whole  matter  out, 
and  outline  the  steps  that  should  be  taken  by  the  society. 
Early  attention  was  required  for  (1)  the  drawing  up  of  stan- 
dard specifications  for  hospital  outfits,  (2)  standardisation  of 
tests  and  arrangements  for  carrying  out  these  tests,  (3)  general 
publicity  for  X-ray  work,  (4)  the  setting  up  of  an  X-ray 
clinic,  and  (5)  the  encouragement  of  research  and  publication 
thereof. 

Mr,  W.  E.  Schall  referred  specially  to  the  absence  of 
courses  of  instruction  in  X-raj  work.  In  Germany,  before 
the  war,  the  most  important  linns  held  courses  of  lectures  on 
X-ray  apparatus  and  technique  at  regular  intervals.  Physi- 
cists on  their  technical  staffs  dwelt  orj  the  construction  and 
/management  of  the  apparatus,  and  X  raj  specialists  lectured 
on  technique.  An  exact  copy  of  the  system  would  not  be 
possible  here,  owing  to  the  different  conditions,  but  he  thought 
that  something  similar  might  be  taken  in  hand.  Then  they 
must,  he  thought,  rely  far  more  on  the  individual  efforts  of 
medical  men  and  technical  men  Once  the  British  School  of 
Radiology  had  become  a  respected  entitv  whose  work  was 
studied  and  whose  advic-  was  sought,  the  British  X-ray  in- 
dustry would  stand  so  firmly  on  its  legs  that  it  need  not  fear 
competition,  no  matter  whether  tariffs  and  prohibitions  existed 
or  not,  and  it  would  produce  its  own  patterns  and  inventions, 
instead  of  relying  largely  on  what  was  done  abroad  And. 
conversely,  an  X  ray  industry  which  via--  not  connected  with 
a  school  of  radiology,  productive  of  id<  8  of  im  ention,  and  of 
sound  work,  would  not  flourish  no  matter  how  high  a  tariff 
or  how   stringent   a  prohibition   to  import  might   be   placed 

around  it. 

Mr.  A.  E.  Dean  asked  how  British  radiologj  found  itself 
to-day  cut  off  from  h  piritual  home."  Had  it  succumbed 
to  pei  nil  urns  anaemia?  He  thought  not.  He  bad  never  seen 
finer  work  in  am  of  the  hospitals  in  Berlin.  Vienna,  Ham- 
burg,  or  Freiburg  than  that  produced  in  some  of  the  clearing 
hospitals  in   France.     And  where  did  the  apparatus  come  from 

to  satisfy  the  enormous  \rmv  demand"  Prom  the  works  of 
the  insignificant  little  British  manufacturer  This  it  was 
which    was  installed   in    the   field    ambulana  i,   the  casualty 

clearing  stations,  the  base  hospitals,  and  the  hospital  ships. 
It  was  often    abused,    and   very  often  misused,    by  aspiring 
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amateurs  and  by  experts,  but  it  was  carrying  on.  and  the 
job  was  done.  The  keynote  was  not  protective  tariffs  nor 
inisin.  Lei  them  lay  their  ranis  on  the 
table,  and  inaugurate  a  war  exhibition  of  British  radiology. 
l^et  the  medical  men  tell  them  where  they  fell  short,  and  the 
academic  people  tell  them  in  plain  language  how  to  put  it 
right.  Then  they  would  be  doing  good  to  British  radiology 
and.  incidentally,   to  themselves. 

Mr.  P.  J.  Neate  considered  that  the  commercial  remedies 
for  the  present  condition  of  things  were  a  reform  of  the 
tariff,  and  combination  and  standardisation;  scientific  reme- 
dies v.  ere  the  establishment  of  central  research  institute-:  a 
recognised  journal  edited  at  the  central  institute,  and  sup- 
ported by  the  trade  in  the  shai>e  both  of  communications  and 
advertisements,  the  latter  to  the  exclusion  of  all  other  forms 
of  advertising,  except  trade  circulars;  active  support  of  more 
equitable  patent  legislation,  especially  in  limiting  the  rights 
of  foreign  patentees  to  the  rights  given  to  British  patentees 
in  this  country:  and  extension  of  the  foreign  origin  marks 
legislation  so  that  it  covered  parts  as  well  as  aggregates.  In 
his  own  work  be  had  always  paid  careful  attention  to  Ins 
customers'  scrap  heaps,  on  the.  principle  that  however  sue 
cessful  a  machine  might  be,  there  was  no  positive  indication 
that  it  might  not  be  better.  Every  ounce  on  that  si  I 
told  a  tale,  of  failure,  definite,  positive,  and  capable  of  rectifi- 
cation,  and  therein  lay  the  road   to   useful    research. 

Dr.  F.  W.  Metcalfe  said  that  one  weakness  of  British  in- 
dustry was  an  indisposition  to  give  a  client  just  what  he 
desired,  apart  from  the  predilections  and  prejudices  of  the 
firm.  No  small  part  of  the  commercial  success  of  the  German 
w-as  due  to  his  greater  power  of  accommodation.  Another 
thing  which  he  thonght  would  be  necessary  was  that  cata- 
logues should  be  printed  in  the  language  of  the  people  to 
whom  they  were  meant  to  appeal,  and  not  only  in  the  lan- 
guage,  but  with  the  weights  and  measures  and  the  moneys 
usual  in  the  country    to   which   they    were  sent. 

The  discussion  was  again  adjourned  to  the  June  meeting  of 

the    Society 


BUSINESS   NOTES. 


Timber  for  Packing  Cases. — The  attention  of  the  Board 

of  Trade  has  beeu  drawn  by  tne  Director  of  Timber  Supplies  to  the 
large  quantity  of  wood  which  is  consumed  in  the  manufacture  of 
packing'  cases,  intended  for  the  transport  of  goods  both  in  the  home 
and  export  trade.  They  wish  to  point  out  that,  in  view  of  the 
necessity  of  restricting  imports  and  at  the  same  time  of  supplying 
essential  war  requirements,  it  is  absolutely  necessary  to  observe  the 
strictest  economy  in  the  use  of  wood.  Great  assistance  could  be 
rendered  by  traders,  if  the  use  of  wooden  packing  cases  and  crates 
were  abandoned  altogether,  or  where  this  is  not  possible,  if  crates 
were  substituted  for  packing  cases.  The  Board  of  Trade  have  had 
under  consideration  the  issue  of  an  absolute  prohibition  on  the 
export,  except  under  licence,  of  wooden  packing  cases  containing 
goods,  but  they  hope  that  the  response  of  the  trading  community 
to  the  appeal  for  economy  in  the  use  of  wood  will  prove  so 
satisfactory,  that  the  necessity  for  taking  this  Btep  may  be  avoided. 

Electrical  Trade  in  Australia. — The  Executive  Com- 
mittee of  the  Electrical  Employers'  Association  of  Xew  South 
Wales,  in  their  annual  report,  congratulate  members  on  the  fact 
that,  in  spite  of  the  continuance  of  the  war.  the  electrical  industry 
in  that  State  lias  not  suffered  any  considerable  diminution  of  trade. 
though,  in  view  of  the  serious  falling  off  in  the  building'  trade, 
they  suggest  that  it  would  be  as  well  not  to  expect  quite  such  a 
volume  of  trade  in  the  near  future  as  in  the  past.  "  In  this  country. 
at  any  rate,  the  electrical  industry  is  a  young  industry,  and  one 
that  should  expect  to  grow  under  almost  any  circumstances,  and  it 
is  for  this  reason  that  the  trade  in  this  State,  while  it  does  not 
benefit  from  the  existence  of  the  war.  has  not  suffered  a  serious 
setback." — Australian  Mining  Standard. 

Price  Advances  in  Germany. — The  principal  makers  of 

wire  lamps,  including  the  A. E.G..  Siemens-Schuckert.  the  Auer  Co., 
the  Bergmann  Co.,  and  Julius  Pintseh,  have  made  a  further  in- 
crease in  prices  as  from  May  1st.  the  advance  averaging  20  per 
cent.  The  makers  of  machines,  switchboards.  JEc,  have  also  raised 
prices  by  10  per  cent,  as  compared  with  April,  and  orders  are  only 
being  accepted  for  piecework  month  by  month,  whilst  prices  are 
to  be  adjusted  at  the  date  of  delivery,  or  when  ready  for  delivery, 
according  to  the  prices  then  prevailing. 

Electrical  Industry. — The  annual  report  of  the  Wolver- 
hampton Chamber  of  Commerce  states  that  the  demand  for  elec- 
trical plant  during  the  past  year  has  been  heavier  than  ever, 
although,  exportation,  except  for  Government  work,  has  been  pro- 
hibited, and  great  difficulty  has  been  experienced  in  obtaining  raw 
material.  Local  factories  have  had  their  share  of  the  electrical 
business  going. 

For  Sale. — On  June  5th,  Mr.  F.  E.  Tunbridge  will  offer 

for  sale  by  auction,  on  behalf  of  the  Swansea  Corporation,  the 
whole  of  the  electrical  plant  and  machinery  formerly  used  by  the 
Swansea  Improvements  and  Tramways  Co.  Particulars  will  be 
found  among  our  advertisements  today. 


Liquidations.— Excel  Water   Circulator  Co.,   Ltd. 

—A  meeting  is  called  for  June  2tth.  at  3.  St.  Helen's  Place.  E.C.. 
to  hear  an  account  of  the  winding-up  from  the  liquidator,  Mr.  F.  E. 
Smith. 

KENT  Ei.kctric  Power  Syndicate.  Ltd.— A  meeting  is  called 
for  June  21st.  to  hear  an  account  of  the  winding-up  from  the 
liquidator,  Mr.  A.  E.  Salmon. 

Bankruptcy  Proceedings.— Cunntni iton  &  Allison.— 

A  supplemental  dividend  of  5Jd.  in  the  t:  on  £6,565  has  been 
paid  to  the  creditors  in  this  case.  Prior  to  the  release  of  the 
trustee,  dividends  amounting  to  :.s.  5;d.  in  the  £  were  paid,  to 
unsecured  creditors. 

HAWDON.  A.  F..  electrical  engineer.  Gosforth. — Trustee  (C. 
Woollett )  released.  March  23rd. 

Russia.— The  Electrical  (K.  Ya.  Shimtk-vitch)  Armature 
I'n  .  Moscow,  began  operations  in  February. 

Catalogues   and    Lists.— Messrs.  F.  Busband,  Ltd.. 

Craven  House.  Kingsway.  London.  YV.C. — Price  leaflet  of  electric 
fans. 

s.  6.  Leach  i:  Co.,  Ltd..  26-30,  Artillery  Lane.  B.C. 
Illustrated  list.  LF  7.  of  12  in.-  -00-in.  diameter  exhaust  fans,  being 
one  of  a  standard  series  of  fan  lists  (LF  1  to  LF  8),  dealing  with 
all  types  of  fans,  and  containing  full  particulars  of  D.c.  and  A.c. 
electric  fans  fitted  with  Beedle  and  ordinary  box  blades  ;  energy 
consumption,  air  displacements,  speeds,  -Vc  ;  numbered  fan  arrange- 
ment, plans  for  convenience  in  ordering,  prices,  weights,  dimen- 
sions, shipping,  specifications,  and  telegraphic  ordering  code. 
Both  fans  and  accessories  are  illustrated,  and  curves  given  showing 
the  superior  efficiency  of  the  Beedle  blade  fan. 

Stcrtevant  Engineering  Co..  Ltd..  147.  Queen  Victoria 
8treet.  London.  E.C — Leaflet  illustrating  and  describing  a  new 
patent  automatic  bag  filter. 

Italy. — A  company  has  been  funned  at   Rome,  under  the 

style  of  the  Societa  Anonima  per  la  Fabbrica  di  Isolatori  in  Livorno. 
for  the  manufacture  in  Leghorn  of  insulators  and  other  electrical 
material.     Its  capital  is  2,000,000  lire. 

Book  Notice. — "  The  Range  of  Electric  Searchlight 
Projectors.''     By  Jean  Rey.    Translated  by  J.  H.  Johnson.    London: 

Constable  M  Co.     Price  12s.  lid.  net. 


LIGHTING  AND  POWER  NOTES. 


Aylesbury. — Loan    Sanction. — The  T.C.  has  received 

from  the  L.6.B.  sanction  to  a  loan  of  £6,000  for  extensions  to  plant 
at  the  elect  ricity  works. 

Ayr. —  Loan  Sanction. — The  Secretary  for  Scotland  has 
given  his  consent  to  the  borrowing  of  a  further  sum  of  £10,000 
for  the  execution  of  capital  works  under  the  Ayr  Electric  Lighting 
Order,  1890. 

Belfast. — The  Tramways  and  Electricity  Committee 
reports  that  150  applications  had  been  received  for  the  position  of 
mechanical  engineer  at  the  electricity  works.  The  Committee  has 
Keen  notified  that  in  the  case  of  applications  for  the  supply  of 
tie,  t ricity  a  special  permit  must  lie  obtained  from  the  Government 
department  for  the  cable  required,  giving  proof  of  the  urgeiny  and 
importance  of  the  supply. 

Birmingham. — Wages  Inquiry. — The  B.  of  T.  arbitrator 

held  an  inquiry  last  week  into  the  application  of  the  employes  of 
the  gas,  water,  electric  supply  aud  tramways  departments  of  the 
City  Council,  for  an  advance  of  wages  of  5s.  6d.  per  week,  in 
addition  to  the  6s.  ijd.  already  granted. 

Continental. — Russia. — In  the  Caucasus  ••  white  coal" 

is  used  for  generating  current  for  electric  lighting,  to  the  extent 
of  2,500  HP.  only,  or  less  than  l-10th  per  cent.  In  various  parts 
of  the  Caucasus,  particularly  recently,  claims  have  been  sent 
into  the  Water  Department  for  the  right  to  use  "  white  coal""  for 
the  production  of  electrical  cm  rent  for  industrial  purposes.  Claims 
registered  are  as  follows: — Stuart,  for  50,000  H.P. ;  Urbanovitch 
and  Palashkovsky  on  the  Rion.  18,000  H.P. ;  the  French  Peroune 
Co..  8,000  H.i'.  :  the  landed  proprietor.  Xikolenky.  18,000  to  20,000 
h.i\  :  and  various  others.  A  number  of  these  requests  t°r  con- 
is  being  examined  by  the  Viceroy. 
At  a  conference  of  the  Petrograd  T.C,  it  was  decided  to  suppress 
the  Town  Lighting  Committee  and  the  Committee  for  Purchasing 
Electrical  Enterprises.  It  is  proposed  to  replace  both  these  bodies 
By  a  Special  Council  under  the  guidance  of  a  member  of  the 
Government,  and  with  the  assistance  of  four  representatives  of  the 
T.C.  and  four  representatives  of  the  servants  and  workmen  of  the 
gasworks.  The  engineer,  amongst  the  Town  •  Council's  repre- 
sentatives, will  be  Arshauloff. 

Conistoo. — Price  Increase. — The  Electric  Supply  Co. 

has  notified  its  consumers  that  the  price  for  current  is  to  be 
advanced  from  6d.  to  3d.  per  unit,  which  is  the  maximum  charge. 

Coventry. — Year's  Working. — The  electricity  depart- 
ment has  made  a  profit  on  the  year's  working  of  £27,814,  of  which, 
it  is  recommended.  £6,000  should  be  allocated  towards  the  relief  of 
the  rates. 
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Ealing. — It  was  recently  mentioned  that  the  overdraft  of 

the  electricity  undertaking-  amounted  to  £9,000,  due  to  shortness 
of  staff,  late  meter  readings,  and  payment  of  accounts  ;  the  reserve 
fund  of  £  1 1,000  will  be  drawn  on  to  meet  the  contingency. 

The  Willesden  Council  has  agreed  to  a  request  liy  the  Ealing 
Council  that  a  conference  should  be  held  to  discuss  the  question  of 
a  combined  bulk  generating  station  to  serve  the  areas  of  several 
West  London  authorities. 

Grantown. — An    electric    equipment,    including   X-ray 

outfit,  is  to  be  placed  in  the  "  Ian  Charles  "  cottage  hospital  as  a 
public  memorial  to  the  late  Mrs.  Hutchinson. 

India. — Good  progress  has  been  made  with  the  Andhra 

Valley  hydro-electric  scheme  for  generating  electricity  in  the 
Western  Ghats,  the  storage  dam  being  placed  on  the  Andhra  River 
at  Tokerwadi.  The  power  house  will  be  situated  near  the  village  of 
Bhivpuri,  and  the  energy  will  be  transmitted  by  overhead  cables 
running  parallel  to  the  G.i.P.  Railway  line  to  Budlapur,  from 
which  point  they  follow  the  road  and  terminate  at  Mahim  on  the 
northern  part  of  the  Island  of  Bombay,  where  the  receiving  station 
will  be  situated,  and  from  which  the  electrical  energy  will  be 
distributed.  A  tunnel  li  miles  in  length  is  being  driven 
through  the  face  of  the  Ghats  for  the  supply  of  water  to  the  pres- 
sure pipes  above  the  power  house.  The  driving  of  the  tunnel  is 
to  be,  carried  out  by  electric  power  obtained  from  the  Khopoli 
generating  station  of  the  Tata  Hydro-Electric  Power  Supply  Co. 
Every  portion  of  the  work  is  well  up  to  time  and  progressing  satis- 
factorily, in  spite  of  the  difficulties  at  present  generally  experienced 
in  obtaining  plant  and  machinery. —  Times  tit  India. 

lichen. — E.L.  Proposals. — The  U.D.C.  has  resolved  to 
invite  Messrs.  May  &  Hawes  to  meet  it  as  early  as  possible  to 
consider  an  E.L.  scheme  for  the  district. 

Japan. — The  proposed  municipalization  of  the  electrical 
undertakings  in  Kobe  has  at  last  teen  approved  by  the  Kobe 
Electric  Co.,  and  confirmation  by  the  Municipal  Assembly  may  be 
expected  shortly. — Japan  Weekly  Chronicle. 

The  electrical  energy  capable  of  being  generated  by  hydro-power, 
according  to  the  investigations  of  the  Department  of  Communica- 
tions, is  estimated  in  horse-power  at  3,100,000.  The  amount  easy 
of  access  is  2.147,700  H.P.  At  present  another  2,339,000  H.P.  is 
supplied  by  water  power,  thus  making  the  whole  country's  capacity 
something  like  5,410,(100  H.P. 

Considering  the  distribution  of  water-power  sites,  there 
are  400  on  the  shores  of  the  Pacific  between  Ibaraki  and 
Shizuoka  Prefectures.  The  shores  of  the  Japan  Sea  rank  next, 
followed  by  Hokkaido,  at  a  little  less  than  200.  The  rest  in  the 
order  of  districts  are  around  the  Bay  of  Ise,  and  comprise  Kyoto, 
Osaka  and  Kishu,  Shikoku,  Sanyo,  Hokuroku,  and  Sanin.  all 
numbering  less  than  100. 

Lancaster. — The   T.(J.   has  passed   a    resolution  urging 

that  municipal  electrical  authorities  should  have  greater  repre- 
senation  on  the  B.  of  T.  Committee  on  Electric  Stipply. 

Leeds. — Year's  Working. — A  summary  of  the  revenue 
statistics  of  the  Corporation  electricity  undertaking  for  the  year 
ended  March  31st  last,  shows  that  the  total  receipts  amounted  to 
£242,589,  as  against  £1*7.724  in  1915-16.  A  great  increase  occurred 
in  power  revenue,  from  £91,886  in  the  previous  year  to  £141, 0!(9 
in  the  year  under  review  ;  lighting  and  heating  receipts  also  in- 
creased, while  traction  revenue  declined.  The  gross  profit  amounted 
to  £133,135,  and  after  meeting  Active  Service  allowances,  income- 
tax,  interest  and  redemption  charges,  a  net  profit  of  £17,286 
remained,  or  some  £200  more  than  in  the  previous  year.  This 
amount,  was  reduced  by  £13,125  contributions  to  capital  expendi- 
ture, leaving  a  surplus  of  £4,1(11. 

London. — The  Stepney  Electricity  Committee  recom- 
mends the  B.C.  to  support  the  resolution  of  the  West  Ham 
Corporation,  that  local  authorities  owning  electrical  undertakings 
are  inadequately  represented  on  the  Committee  appointed  by  the 
B.  of  T.  to  consider  and  report  on  the  future  supply  of  electric 
power. 

The  Hammersmith  B.C.  Electricity  Committee  also  concurs  in 
the  spirit  of  the  resolution,  and  considers  that  the  Electricity 
Committees  should  combine  for  the  purpose  of  demanding  that 
the  Committee  as  at  present  constituted  should  be  dissolved,  and 
that  a  new  Committee,  conisting  of  a  small  number  of  competent, 
unbiassed  persons  not  directly  interested  in  electrical  matters, 
should  be  constituted  in  lieu  thereof. 

L.C.C. — The  Finance  Committee  recommends  the  sanction  of 
the  Council  to  the  borrowing  of  £31,810  by  the  Shoreditch  B.C. 
for  electricity  purposes. 

The  Hammersmith  Finance  Committee  recommends  that  appli- 
cation be  made  to  the  L.C.C.  for  sanction  to  the  borrowing  by,  and 
advance  to,  the  B.C.  of  £7,575  for  electricity  purposes. 

Redditch. — Three-Phase    Supply    Developments. — 

In  September  last  the  new  three-phase  plant  at  the  Council's 
electricity  works  was  brought  into  use.  The  installation,  which 
resulted  from  the  recommendation  of  Messrs.  Handcock  &  Dykes 
in  favour  of  remodelling  the  old  2,200-volt,  single-phase,  70-cyole 
.system  of  supply,  consists  of  two  1,000-KW.  Parsons  turbine  sets, 
running  at  3,000  R.P.H.,  and  generating  three-phase,  50-cycle 
current,  which  is  supplied  to  a  four- wire  distribution  with  2,200  volts 
between  each  phase  and  neutral.  Two  E.C.C.  motor-alternators  of 
160  and  300  kw.  capacity  respectively  are  installed  to  couple  tin 


single-phase  and  three-phase  plant,  also  a  new  three-phase  Bertram 
Thomas  switchboard,  with  a  Brown-Boveri  voltage  regulator. 
A  new  cooling  tower  and  a  Babcock  boiler  of  13,000  lb.  per  hour 
evaporative  capacity  are  also  installed.  The  original  underground 
sub-stations  have  been  replaced  by  five  main  sub-stations  in  brick 
buildings,  one  being  at  the  generating  station  ;  these  contain  I5.T.I1. 
high-tension  and  British  Insulated  low-tension  switchgear.  con- 
trolling Ferranti  oil-cooled  transformers.  The  four-core  n.  and 
L.T.  distribution  cables  were  supplied  by  Messrs.  Glover,  and  laid  by 
the  Council's  engineer,  Mr.  R.  N.  Mayne.  It  is  anticipated  that  an 
output  of  3,000,000  units  per  annum  will  shortly  be  reached. 

Rochdale. — The  Electricity  Committee  has  interviewed 
a  deputation  from  the  D.R.  Cotton  Mills,  who  desire  to  increase 
their  power  supply  ;  it  was  agreed  that  some  increase  would  be 
given  as  soon  as  possible.  The  company  proposes  eventually  to  ex- 
tend its  works  capacity  by  75  per  cent.,  and  to  carry  out  a  housing 
scheme  for  its  employes. 

South  Africa. — The  Johannesburg  municipal  authorities 

have  issued  another  notice  to  electricity  consumers  asking  them  to 
economise  in  the  use  of  electricity  l>etween  5  pin.  and  '.(  p.m.. 
especially  on  Friday  and  Saturday  evenings.  This  arises,  as  men- 
tioned previously  in  these  notes,  from  the  difficulty  of  obtaining 
plant  on  order  in  England,  which  leaves  the  electricity  department 
short  during  the  winter  months. 

Tasmania. — A  report  has  been  prepared  by  Mr.  R.  H. 

Garvie,  engineer  for  the  Launceston  Marine  Board,  in  regard  to  the 
proposed  works  at  Bell  Bay.  which  site  has  been  decided  on  for  the 
deep  water  port  for  the  Tamar.  Amongst  the  works  forming  the 
first  section  to  be  carried  out  are  the  following: — Wharf  equip- 
ment, consisting  of  electric  cranes  and  capstans  ;  a  power  station 
for  generating  the  electricity  required  to  operate  the  cranes,  cap- 
stans, lighting,  and  other  electrical  appliances. —  Tenders. 

West  Ham. — Loan  Sanction. — The  L.G.B.  has  sanc- 
tioned a  loan  of  £12,100  for  the  provision  of  a  water-tube  boiler 
and  accessories  at  the  Corporation  electricity  works. 

B.  of  T.  Committee  and  Municipal  Supplies. — The  following- 
authorities  have  agreed  with  the  resolution  of  the  West  Ham 
Council  protesting  against  the  inadequate  representation  of 
municipal  undertakings  on  the  Committee  appointed  by  the  Board 
of  Trade  to  inquire  into  the  question  of  electrical  supply  : — 
Southend,  Kettering,  Sunderland,  Norwich,  Battersea,  Walsall, 
Redditch,  Wednesbury,  York,  Luton,  Newport,  Gillingham,  Clacton, 
Bradford,  Watford,  Bath.  Other  Councils  are  expected  to  take 
similar  action.  The  matter  has  also  been  brought  under  the  notice 
of  the  Municipal  Tramways  Association,  the  Urban  District 
Council's  Association,  the  Association  of  Municipal  Corporations 
(which  has  referred  the  matter  to  its  Law  Committee),  and  the 
Incorporated  Municipal  Electrical  Association  (.which  is  in  agree- 
ment with  the  action  taken  by  the  Council,  and  had  circularised 
its  membership). 


TRAMWAY   and   RAILWAY   NOTES. 


Australia. —  In  the  course  of  a  recent  speech  on  Melbourne 

tramway  matters,  the  Minister  of  Public  Works  mentioned  that 
there  were  eight  separate  bodies  controlling  tramways  in  the 
metropolis-  five  municipal  trusts,  a  Railway  Board  controlled  line, 
the  Central  Tramway  Board,  and  a  private  company.  He  added 
that  it  was  the  intention  of  the  Government  to  introduce  a  Tram- 
way Bill,  with  a  view  to  appointing  a  Hoard  of  14  delegates,  12  of 
whom  would  be  appointed  by  the  municipalities  and  two  nominated 
by  the  Government,  one  of  the  latter  being  chairman.  This  body 
would  have  the  exclusive  right  to  manage  and  control  the  present 
tramways  and  all  future  extensions  sanctioned.  All  the  tramwaj 
undertakings  would  be  divided  into  systems,  and  the  whole  of  the 
revenues  paid  into  one  account,  and.  after  meeting  charges  pro- 
perly chargeable  to  the  general  fund,  profits  would  lie  distributed 
amongst  the  municipalities  on  a  car-mileage  basis.  The  control  of 
electricity  supply,  according  to  the  proposal,  would  also  be  taken 
over  by  the  new  body  eventually  :  this  was  held  over  until  the 
questions  connected  with  the  use  of  the  brown  coal  deposits  of  the 
State  were  settled. 

Birmingham. — Year's   Wobking. — The  result  of   the 
working  of  the  Corporation  Tramways  for  the  year  ended  March 

31st  last,  shows  total  receipts  amounting  to  £838,725,  and  a  surplus 
of  £76,290,83  compared  with  6107,749  lor  the  previous  year,  a 
decrease  of  £31,469,  Of  the  net  profits  £66,206  was  carried  to 
reserve  fund  and  £10,085  was  applied  in  wiping  off  the  expend) 
ture  on  motor-omnibuses.  The  decrease  was  mainly  due  to  the 
frequent    stoppage   of    the    tramway   Ber  oned    by    the 

failure  of  the  electricity  supply  department  to  maintain  an  ade- 
quate supply  of  electricity  for  the  working  ut  the  cars.  The 
number  of  passengers  carried  was  171,445,020,  as  compared  with 
163,258,684  in  the  previous  year,  an  increase  ot  8,18( 

Blackpool. — On  Thursday,  last  week,  the  employes  in  the 

tramway  and  electricity  departments  of  the  Corporation  threatened 
to  strike  immediately  unless  applications  fur  war  bonuses,  some  of 
which  were  made  in  February  and  March,  were  considered,     A 
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deputation  from  the  employes  was  heard,  with  the  result  that  an 
oflfer,  as  from  April  5th.  was  made  of  3s.  additional  war  bonus  to 
men,  and  2s.  to  women  and  youths  under  21,  thus  inbreasing  the 
bonus.-?  to  7s.  and  Is.  6d.  respectively,  except  that  workers  with 
30s.  a  week  will  receive  a  total  bonus  of  :»-.  6d.  An  increased 
expenditure  of  £6,500ayear  is  involved,  bringing  war  allowances 

and   bonuses    up   to    •::.'.;. I   a   year.     At   a  midnight  meeting  of 

the  men.  addressed  by  the  Mayor,  the  offer  was  accepted, 
conditional  upon  outstanding  matters  in  the  tramway  department 
being  settled. 

The  Improvement  Bill  before  Parliament  authorises  635,382  fox 
new  tramway-,  on  30  years'  repayment,  and  £6,954  for  their 
electrical  equipment,  on  20  years'  repayment. 

Brighton.— Vkaii's    Working. — The    working    of   the 

Corporation  Tramways  shows  a  surplus  of   £7,521,  after  payment 

ot  £3.  .Vis  in  war  allowances  and  £1,615  in  war  bonuses.  The  total 
number  of  passengers  carried  was  13,678,251,  as  compared  with 
12,295,198  in  the  previous  year.  The  engineer  states  that  tl2  :.s. 
per  ton  was  received  from  the  sale  of  old  tramway  rails,  bein<r 
nearly  double  the  price  paid  for  them  If,  year-  before. 

Continental.— XoinvA v.— 0\vin>r  to  the  growth  of  traffic 

towards  the  outskirts  of  I  hristiania,  it  has  been" decided  to  extend 
the  existing  underground  railway  by  a  length  of  L>1  km.  The' 
tunnel  will  be  fitted  with  a  single  track  at  the  beginning,  but  later 
a  second  tunnel  will  be  built  for  the  second  track.  Continuous 
current  will  be  picked  up  at  600  volts  from  a  third  rail. 

SPAIN.— A  company  has  been  formed  at  Zaragoza  for  the  building 
and  working  of  a  projected  rural  electric  tramwav  from  Zaragoza 
to  Osera.  to  serve  in  its  course  some  six  villages  and  their  local 
industries. 

The  title  of  the  projected  underground  metropolitan  railway 
in  Madrid  is  changed,  by  a  Royal  Order,  to  Metropolitano  Alfonso 
III,  the  company  taking  over  the  concession  being  authorised  to 
vary  its  title  accordingly. 

Employment  of  Women  Drivers.— The  annual  con- 
ference of  the  Amalgamated  Association  of  Tramway  Workers 
held  at  Leicester  last  week,  adopted  a  resolution  insisting  on  the 
employment  of  discharged  soldiers  in  lien  of  women  drivers. 

Huddersfield. — Yeab's  Working. — At  the  T.C  meeting, 

last  week,  the  annual  financial  statement  of  the  tramway  under- 
taking showed  that  the  income  had  increased  from  £143 'MO  to 
£152,436,  an  advance  of  69,226.  The  expenditure  had  increased 
from  £79,892  to  £90,749,  a  difference  of  £10,768.  The  passengers 
carried  had  increased  on  the  previous  year  bv  2  millions  The 
reserve  fund  stood  at  £44,562,  but  Mr.  Sellers,  moving  the  adoption 
ot  the  minutes,  said  more  than  that  would  be  required  to  put 
the  system  into  a  proper  state  when  that  could  be  done.  The 
statement  was  approved. 

Keighley.— The  tramway  strike,  owing  to  a  demand  by 

the  female  conductors  to  be  placed  on  the  same  footing  as  the  men 
in  the  service,  is  unsettled.  The  tramway  service  was  suspended 
on  .May  11th.  The  Corporation  Tramways  Committee  received 
representatives  of  the  workers  on  Tuesday,  last  week,  but   refused  ■ 

assent  bo  arbitration  ;  the  local  Trades  and  Labour  Council  has 
passed  a  resolution  protesting  against  the  refusal.  During  the 
week  the  Tramways  Committee  took  advantage  of  the  opportunity 
to  lay  some  new  points  on  .the  track. 

Lancashire. — Tramway  Wages".— The  Tramway  Com- 
mittees of  Rochdale.  Burnley,  Bolton,  and  other  towns,  have  been 
notified  by  the  Association  of  Tramway  and  Vehicle  Workers  of 
its  decision  to  withdraw  its  members  in  21  days,  unless  an  advance 
m  wages  of  10s.  per  week  is  given  or  the  case  referred  to  arbitra- 
tion. Jor  Bolton  such  an  increase  would  entail  an  increase  in 
expense-  of  £  [0,000  a  year. 

Leeds.— Substitution  from  the  Army  1ms  been  com- 
menced on  the  Leeds  tramway  service,  soldiers  in  khaki  unfit  for 

general  service,  being  now  engaged  as  car  drivers  in  the  streets 
After  a  fortnights  trial  the  men  are  sent  back  to  their  unit  for 
discharge  from  the  Army,  so  that  they  may  take  the  place  of 
drivers  suitable  tor  general  service.  There  are  at  present  25 
category  "  A     men  on  the  Leeds  tramways. 

London.— The  L.C.G.  is  recommended  by  the  Highways 
i  ommittee  to  suspend  the  halfpenny  fare  stages  and  the  issue  of 
ordinary  return  tickets  on  the  Council's  tramways:  the  general 
manager  estimates  an  increase  in  revenue  of  £60.n'ti.i  as  a  result  of 

the  suspension  of  the  halfpenny  fare  stages,  and  c  1.'. from  the 

uspension  of  return  tickets.  The  Committee  considers  that  it  the 
Council  agrees  to  the  recommendations,  the  duties  of  the  conductors 
will  be  simplified,  and  an  improvement  in  fare  collection  will 
result. 

The  Finance  Committee,  in  its  report  on  the  question,  points  out 
that  the  chairman  of  the  Finance  Committee,  in  referring  to  the 
estimates  for  the  current  financial  year,  informed  the  Council  that 
although  the  financial  result  of  the  year  1916-17  would  be  more 
satisfactory  than  was  anticipated  12  months  ago.  the  estimates  for 
the  current  year  showed  a  probable  deficiency  in  the  revenue 
account  oi  689,402,  and  urged  the  necessity  ot 'steps  being  taken 
to  increase  the  revenue  of  the  undertaking,  in  order  to  prevent  it 
Becoming  a  burden  upon  the  ratepayers. 

Since  the  estimates  were  prepared  additional  liabilities  have  been 
undertaken,  particularly  in  connection  with  inc-eaess  of  wa^es 
under  decisions  of  Conciliation  Boards 


The  Committee  considers  it  desirable  to  refer  to  the  matter,  in 
order  that  the  Council  may  realise  the  importance  of  agreeing  to 
the  present  suggestions  for  increasing  the  revenue  of  the  under-' 
taking  ;  and  adds  that  the  present  proposals  are  to  be  regarded  as 
only  an  instalment  on  account  of  a  comprehensive  scheme  for 
placing  the  undertaking  on  a  sound  financial  basis. 

The  proposals  have  since  been  adopted  by  the  Council. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.— ^vnxKY.—Aiitrusi  22nd.  N.S.W.  Govern- 
ment Railways  and  Tramways.  Thirty-six  induction  motors 
(Specification  X...  188).  September  19th.— One  225-H.p.  synchro- 
nous motor  (Specification  Xo.  fso).  Particulars  from  Electrical 
Engineers  Office,  61,  Hunter  Street.  Sydney. 

MELBOURNE.—  July  25th.  Victorian  "Railways.  Step-down 
transformer  and  sub-station  equipment  for  Sandringham-Black 
Rock  electric  tramway.  Particulars  from  the  Chief  Storekeeper 
Railway  Offices,  Spencer  Street. 

Dublin.  —  June  2nd.  Corporation.  One.  two  or  three 
years'  supply  of  coal  for  the  electricity  works  (12  months'  supply 
approximately  40,000  tons').     Specification  from  Town  Clerk. 

Fleetwood.— May  26th.     Council.      2,000  tons  of  rough 

slack  coal   for  the  electricity  works.     Mr.  A.  Cottam.  Clerk  to  the 
Council. 

Kingston-on-Thames. — Corporation.     One    5-ton   -team 

or  electric  wagon.     Mr.  R.  H.  Clucas.  Borough  Surveyor. 

Manchester.— May  25th.  Corporation  Electricity  Com- 
mittee.     Various    stores    for    12   months.      Mr.   F.   E.    Hughes 

S. -cn-tary.  Electricity  Department!  Town  Hall. 

Stoke-on-Trent.  —  Corporation  electricity  works.     Coal 

and  slack  for  a  year.     Borough  Electrical  Engineer. 


CLOSED. 

Government    Contracts. — List  of  new  contracts  placed 

during  April.   1917  :— 

War  Office. 
Electric  cable.-G.E.  Co.,  Ltd.;  W.  T.  Glover  A  Co.,  Ltd.;  C.  Macintosh 

and  Co..  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd 
Elect™  eells.-I.R.,  G.P.  &  Telegraph  Works  Co.,  Ltd.;  Siemens  Bros. 

and  Co..  Ltd. 
Stoneware  conduits.— Albion  Clay  Co..  Ltd. 
Ebonite.-  C.  Macintosh  .v  I    >.,  Ltd.    -lemens  Bros.  &  Co.,  Ltd. 
Electric    light    fittings    and    accessories.— Cable    Accessories    Co.,    Ltd  ■ 

General  Electric  Co..  Ltd. :  H.  J.  Grav  A  Son  ;  S.  Heath  A  Sons,  Ltd] 

S.  S  I-  .  Hodgetts  &  Oo.  ;   Jowett  Bros.,   Ltd.  ;   S.  D.  Page  A-  Sons    Ltd   ■ 

G.  Roe  A  Sons  ;  T.  Saveker  ;  Simplex  Conduits,  Ltd. ;  Sun  Electric  Co.,' 

Ltd. :  Leef,  Sundt  ,\  i  o. 
Electric  lamps.— B.T.H.  c...,  Ltd.;  Crvseleo.  Ltd.:  General  Electric  Co  , 

Ltd.  :  Pope's  Electric  Lamp  Co.,  Ltd.  ;  Siemens  Bros,  ft  Co.,  Ltd 
X-Ray  plant.— Austin  Motor  Co.,  Ltd. 

Hand  switches.— Edison  Swan  Electric  Co.,  Ltd. ;  G.E.  Co.,  Ltd. 
Works  services.— Electrical  plant:  Cavendish  Electrical  Co.,  Ltd. 
Electric  torches  and   lamps.— Edison  Swan  Electric  Co.,   Ltd.  ;   Efandem 

Co.,  Ltd.  ;  G.E.  Co.,  Ltd.  :   Westwood  Electrical  Co.,  Ltd. 
Tin  wire.— B.I.  &  Helsby  Cables,  Ltd.  :  P.  Ormiston  &  Sons.  Ltd. 

India  Office  Stoke  Department. 
Elements.— G.E.  Co.,  Ltd. 

Exchange.— Automatic  Telegraph  Manufacturing  Co    Ltd 
V\  ire.— London  Electric  Wire  Co.  &  Smiths,  Ltd. 

Post  Office. 
Protective  apparatus.— British  L.  M.  Ericsson  Mfg.  Co.,  Ltd. 
Repairing  wire  apparatus.— G.  Plumpton,  Ltd. 
Telegraph  ditto.— I.R.,  G.P.  A  Telegraph  Works  Co.    Ltd 
Telephone    ditto.— Gent  A  Co. ;    Peel-Conner    Telephone    Works     Ltd   ■ 

Siemens  Bros.  A  Co.,  Ltd.  ;  Western  Electric  Co     Ltd 
Air-line  arms.— T.  Gabriel.  Sons  &  Burtons. 
Galvanised  cup  arms.— Btlllers,  Ltd. 
Ann  bolts.— Guest,  Keen  A-  Nettlefolds,  Ltd. 
Battery  boxes.— W.  D.  Tucker  A  Sons,  Ltd. 
Cast-iron  brackets.— Butlers,  Ltd. 

Submarine  cable.— Telegraph  Construction  A  Maintenance  Co     Ltd 
Telegraph   cable.— B.I.   A    Helsbv  Cables.    Ltd.:    G.E    Co      Ltd   •    W    T 


Henley's  Telegraph  Works  Co.,  Ltd.  :   Union  Cable  Co.,  Ltd 

Dry  cells.— Siemens  Bros.  A  Co.,  Ltd. 

Telephone  cords.— Siemens  Bros.  A  Co.,  Ltd. 

Extensions    and    modification    of   telephone    equipment,    Edinburgh  — 
Western  Electric  Co..  Ltd. 

Galvanometers.— I.R.,  G.P.  A  Telegraph  Works  Co.,  Ltd. 

Head-dresses.— R.  Burlev.  Ltd. 

Insulators.     Taylor.  Ttmnkiitl  a  Co.,  Ltd. 

Zinc  rod-.  -Eyre  Smelting  Co.,  Ltd. 

Telephone  storage-battery  repairs,  Glasgow.— Tudor  Accumulator  Co..  Ltd. 

Bronze    wire.— T.   Bolton   A    Sons,    Ltd.;    B.I.    A    Helap]    Cables,     Ltd    ■ 
F.  Smith  &  Co.  (incorporated  in   the   London   Electric  Wire  I 
Smiths,  Ltd.). 

H.D.  copper  wire.— T.  Bolton  A  Sons,  Ltd.  ;  B.I.  A  Helsby  Cables.  Ltd.  ; 
Elliott's  Metal  Co.,  Ltd.;  R.  Johnson  A   Nephew,    Ltd.      Shropshire 
Iron  Co.,  Ltd. ;  F.  Smith  4  Co.  tincorporated  in  the   London  Electric 
Y\  ire  Co.  A  Smiths,  Ltd.)  ;  J.  Wilkes.  Son  A  Mapplebeck,  Ltd. 
Tinned-copper  wire.— B.I.  A  Helsby  Cables,  Ltd. 

Enamelled  and  flame-proof  wire.— c.  Macintosh  A  Co.,  Ltd. 

Galvanised-iron  wire.— Dorman,  Long  A  Co..  Ltd. ;  R.  Johnson  a  Nephew 
Ltd.;  P.ylands  Bros..  Ltd.:  Shropshire  Iron  Co..  Ltd.;  F.Smith  and 
Co.,  Wire  Manufacturers,  Ltd.:  Whiteeross Co.,  Ltd. 

Australia.  —  Queensland. — Tlie   P.W.D.  has  accepted 

the  tender  of  the  Brisbane  Electric  Co.  for  high-speed  engines  and 

electrical   plant   for  the  Goodna  Hospital,  at  £4,055  ;   and   that  of 

Swau  Electric-  Co.,  Ltd..  for  a  storage  battery,  at  .«;  1.281. 
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Sydney. — Four  electrically-driven  induced-draught  fans  at  Ryde 
pumping-  station,  for  the  Metropolitan  Board  of  Water  Supply  and 
Sewerage  : — 

Ferrier  &  Dickinson (accepted)  £1,950 

.      H.  P.  Gregory  &  Co 1,480 

Noyes  Bros.,  Ltd 1,730 

Ditto  (alternative)      2,040 

R.  Wildridge  A  Co 4,895 

Office  estimate,  ±'1,360. 

P.M.G.'s  Department,  X.S.W.     Accepted  tenders  : — 
100  miles  enamelled-wire  cable,  £11  15s.  per  mile.— Western  Electric  Co. 

(AusU,  Lid. 
100  miles  tinned-copper  No.  18  wire,  ±'11  17s.  (id.  pel-  mile.— Noyes  Bros. 

and  Co.,  Ltd. 

Victorian  Railways  Department : — 
Storage-battery  freight  truck,  with  Edison  battery,  spares  and  Bccessorii  -. 
±427.— Knox,  Scblapp  &  Co.  --Tenders. 

Aylesbury. — T.C.     Accepted  tenders  : — 

Premier  Gas  Engine  Co.— Gas  plant  for  the  electricity  works. 
General  Electric  Co. — Dynamos, 

Leyton. — U.D.C.     Accepted  tenders  : — 

Electricity  meters.— Electrical  Apparatus  Co.,  Ltd.,  and  the.  Reason  Mfg. 
Co.,  Ltd. 

London. — St.  Pancras. — Tenders   for   50,000  pairs  of 

carbons  for  use  in  open  arc  lamps  : — 

General  Electric  Co.,  Ltd (accepted)  ±505    0 

Crompton  &  Co.,  Ltd 562  10 

British  Central  Electrical  Co.,  Ltd 630    0 

Geipel  &  Co 693  15 

Wells  Electrical  Co 768  15 

Engineering  A:  Arc  Lamps,  Ltd ,.      798  15 

Hammersmith. — The  Electricity  Committee  has  received  the 
undermentioned  tenders  for  induced-draught  plant  at  the  gene- 
rating station  : — 

Musgrave  &  Co.  (accepted)   ±'1,664* 

James  Keith  &  Blackman,  Ltd 2.720 

Matthews  &  Yates,  Ltd.  2,260« 

Davidson  &  Co.,  Ltd 2,946 

Underfeed  Stoker  Co 8,271 

'  Not  including  the  cost  of  electric  motor  for  driving  the  second  fan. 
One  steam-driven  turbine  with  reducing  gear  for  driving  the  fans,  ±650. — 

R.  J.  Hodges  &  Co.  . 

Stepney. — Electricity  Committee.     Accepted  tender  : — 
Four  motors  and  starters,  in  connection  with  the  new  fans  at  the  Lime- 
house  generating  station,  ±1,044.— Mawdsleys,  Ltd. 


FORTHCOMING     EVENTS. 


Junior  Institution  of  Engineers.— Friday,  May  25th.  At  8  p.m.  At  30, 
Victoria  Street,  S.W.  Dr.  William  Wilson,  F.R.S.,  will  exhibit  and 
describe  a  Tellurion. 

Royal  Institution  of  Great  Britain.— Saturdays,  May  26th  and  June  2nd. 
At  3  p.m.  At  Albemarle  Street,  Piccadilly,  W.  Lectures  (IV  and  V)  on 
"The  Electrical  Properties  of  Gases,"  by  Prof.  Sir  J.  J.  Thomson,  Pies.  R.S. 


NOTES 
Volunteer    Notes. — County   of   London   Volunteers 

Engineers  (Field  Companies).— Headquarters.  Balderton  Street. 
Oxford  Street.  W. 

Orders  for  the  Week.    By  Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commanding  : — 

Monday,  May  28')i. — See  Special  Orders. 

Tuesday,  May  29(ft.— Lecture,  6.30.  Physical  drill  and  bayonet  fighting, 
5.30  to  6.30. 

Wednesday,  May  SOHi.— Drill,  No.  1  Company,  Right  Half  Company,  6.15. 

Thursday,  May  31st.— Drill,  No.  3  Company,  Right  Half  Company.  Ambulance 
Class  by  M.O.,  6.30.    Signalling  Class. 

Friday,  June  1st. — Technical  for  No.  2  Company,  Left  Half  Company,  at 
Regency  Street.  Drill,  No.  3  Company,  Right  Half  Company.  Recruits' Drill, 
at  6.30  to  7.30. 

Saturday,  June  2nd.-  Commandant's  Parade,  2.45.     Uniform  for  drill. 

Sunday,   June  3rd. — Parade    Clapham    Common     Station    (Tube    Railway), 
9.45  a.m.,  for  work  at  Bombing  School.     Uniform.    Rations  must  be  carried. 
(By  order),  Macleod  Yearsley,  Adjutant. 

Institution   and    Lecture   Notes. — Physical    Society  of 

London.-— At  the  meeting  held  on  April  27th.  a  paper  entitled 
"  A  Note  on  the  Derivation  of  the  General  Equation  for  Wave 
Motion  in  an  Elastic  Medium  "  was  read  by  Prof.  J.  A.  Fleming-, 
F.R.S.  The  paper  explains  a  simple  method  of  arriving  at 
the  general  differential  equation  for  wave  motion  in  a  manner 
which  would  appeal  to  students  not  very  well  versed  in 
hydrodynamics  orthe  theory  of  elasticity.  A  paper  on  "  Cohesion. 
by  Prof.  Herbert  Chatley,  D.Sc,  was  taken  as  read.  One  of  tin- 
objects  of  the  paper  was  to  re-state  and  add  further  evidence  in 
favour  of  an  electrical  theory  of  cohesion. 

Society  of  Engineers  (Inc.) — A  paper  was  read  by  Lord 
Headley,  on  May  7th,  dealing-  with  the  "Goods  Clearing  House 
System"  introduced  by  Mr.  A.  W.  Gattie  and  Mr.  A.  G.  Seaman 
some  eight  years  ago.  Electromagnetic  sorting  and  distributing 
machinery  is  employed,  with  the  view  of  doing  away  with  the 
waste  of  time,  space,  and  money  inseparable  from  the  clumsy 
methods  of  loading,  unloading,  shunting,  &c.,  at  the  termini  of  all  our 
great  railway  systems.  The  actual  loss  to  this  country  due  to  the 
antiquated  methods  at  the  railway  terminals  has  been  estimated  at 
over  £1,000,000  a  day.  The  system  was  described  in  our  issue  of 
July  8th,  1910. 

Victorian  Institute  of  Engineers In  a  presidential  address,  on 

March  22nd,  Mr.  H.  R.  Harper,  electrical  engineer  to  the  Melbourne 
City  Council,  quoted  figures  illustrating  the  rapidity  with  which 


electricity  is  coming  into  use  in  factories  throughout  Victoria.  In 
1915,  there  were  1,915  factories  using  electricity,  the  actual  H.c. 
used  being  26,385.  Assuming  Hut  the  population  of  Melbourne 
in  1925  would  be  925,000,  tin-  estimated  consumption  would 
average  out  at  260  units  per  capita ;  and  assuming  that  130  million 
units  would  be  generated  by  the  Railways  Department  for  the 
operation  of  the  suburban  railways,  the  total  consumption  per 
capita  for  all  purposes  would  be  400  units.  In  view  of  the 
necessity  I'm-  larger  plant,  absolute  bed-rock  c09ts  of  fuel,  ami 
unlimited  water  for  cooling  purposes,  it  would  be  necessary  to 
provide  in  the  near  future  one,  and  later  on  perhaps  two,  large 
power  houses  for  light,  power,  and  tramway  requirements  in  tin- 
metropolis.  Before  any  scheme  for  a  new  power  house  for  the 
Melbourne  area  could  be  decided  upon,  the  question  whethei -brown 
coal  could  be  economically  used  would  have  to  be  given  very  careful 
consideration.  The  most  serious  handicap  that  brown  coal  in 
Victoria  had  been  burdened  with  was  the  comparatively  low  price 
at  which  superior  imported  black  coal  had  been  available,  but  the 
greatly  increased  price  in  recent  years  of  black  coal  gave  the 
brown  coal  a  great  opportunity  to  compete  with  it.  He  estimated 
that,  without  any  of  the  benefits  derivable  from  by-products, 
electric  power  proceed  at  the  Morwell  field  could  be  delivered  in 
Melbourne  in  the  form  of  20.000-volt  energy  at  about  one-third  of 
a  penny  for  each  unit,  with  a  load  factor  of  40  per  cent.  For  a 
24  hours'  daily  supply,  the  cost  for  each  high-tension  unit  would 
be  about  a  farthing.  These  prices  were  based  on  a  limited  output 
of  50,000  Kff.  The  cost  of  power  from  Altona  would  be  equivalent 
to '35d.  a  unit.  It  would  be  practicable,  with  the  aid  of  110,000- 
volt  overhead  transmission,  to  convey  electricity  considerable 
distances  throughout  the  State.  The  production  and  distribution 
in  bulk  of  electricity  would  seem  a  reasonable  activity  for  the 
State  Government  to  undertake,  allowing  the  retail  distribution  of 
electricity  to  remain  in  the  local  hands,  municipal  or  private.— 
Australian  s.  am!  Mining  Standard. 

Institution  of  Electrical  Engineers. — The  annual  meeting  of  the 
Newcastle-upon-Tyne  Local  Section  was  held  on  May  14th. 
The  report  of  the  Committee  stated  that  the  membership  had 
increased  from  240  to  250,  and  an  unusually  diversified  programme 
of  papers  and  discussions  had  been  gone  through  during  the  year. 
The  officers  and  Committee  for  the  ensuing  year  were  elected  as 
follows  : — Chairman,  A.  H.  Marshall  ;  vice-chairmen,  A.  P.  Pyne. 
W.  Cross  ;  past  chairmen.  C.  Vernier,  P.  V.  Hunter,  H.  W.  Clothier  ; 
Committee,  power  supply  undertakings.  E.  Fawssett.  J.  W.  Jackson, 
\V.  F.  T.  Pinkney  :  manufacturers  and  contractors,  L.  H.  A.  Carr. 
T.  Carter,  W.  G.  Gunn,  J.  H.  Holmes,  M.  G.  S.  Swallow;  Post 
Office,  F.  C.  G.  Baldwin  ;  universities  and  technical  colleges,  F.  O. 
Hunt,  W.  T.  Mac-Call.  Dr.  \V.  M.  Thornton  ;  borough  electrical 
engineers,  C.  Turnbull  ;  consulting  engineers,  J.  R.  Beard,  W.  C. 
Mountain,  G.  Stoney,  F.R.S.  :  North -Eastern  Railway  Co.,  C.  E. 
Taylor  ;  hon.  treasurer,  C.  Vernier;  hon.  secretary,  J.  R.  Andrews  ; 
assistant  hon.  secretary.  R.  W.  Gregory  ;  hon.  auditors,  H.  S.  Ellis, 
G.L.  Porter  ;  students'  representatives,  J.  Rosen,  A.  W.  Crompton. 
The  report  and  the  financial  statement  were  formally  adopted,  and 
Mr.  J.  H.  Holmes  then  gave  an  address  on  the  early  days  of  the 
telephone,  phonograph,  and  electric  light. 

Illuminating  Engineering  Society.— The  report  of  the  Council 
for  the  session  1916-17  states  that,  in  accordance  with  a  suggestion 
made  at  a  recent  meeting,  a  Committee  has  been  appointed  to  draw 
up  a  pamphlet  explaining  the  nature  and  use  of  the  "  lumen.'' 
The  Society  has  been  actively  engaged  on  work  of  public  import- 
ance, having  been  invited  to  be  represented  on  the  London  Safety 
First  Council,  and  to  co-operate  with  the  Cinema  Commission 
Inquiry,  while  Committees  of  the  Society  have  been  engaged  in 
special  investigations  for  Government  Departments  in  connection 
with  the  war.  A  deputation  also  waited  upon  the  Department  for 
Scientific  and  Industrial  Research,  and  requested  it  to  form  a  Joint 
Committee  on  Illuminating  Engineering ;  this  was  done,  the 
following  being  the  names  of  the  members  : — Mr.  A.  P.  Trotter 
(chairman)  ;  Sir  Maurice  Fitzmaurice,  Mr.  J.  S.  Highfield  (repre- 
senting the  Standing  Committee  on  Engineering)  ;  Prof.  H. lack-on. 
Prof.  C.  V.  Boys  (representing  the  Standing  Committee  on  Glass 
and  Optical  Instruments);  Dr.  C.  Carpenter  (South  Metropolitan 
Gas  Co.);  Mr.  Leon  Gaster  (illuminating  engineer);  Mr.  F.  \V. 
Goodenough  (chairman  of  Council.  Illuminating  Engineering 
Society);  Captain  J.  H.  Parsons,  F.R.C.S.  (ophthalmic  Burgeon)  . 
Sir  John  Snell  (.electrical  engineer).  The  formation  of  this  Com- 
mittee is  regarded  as  an  important  recognition  of  the  aim-  of  tin- 
Society. 

Protected  Occupations. — The  Ministry-  of  Munitions  of 

War  has  now  issued  a  useful  leaflet  (MM  139),  which  form 
guide  to  the  Schedule  of  Protected  occupations  (MM  130).     Copies 
of  the  schedule,   to  which  we  referred  some  weeks  ago.  are  in  the 
hands  of   Trade    Union   secretaries   and   employers,   and    can    be 

obtained  from  any  bookseller  tor  one  penny      By  mean-  of    a  series 

of   15  paragraphs  given  in  tin-  form  of  question  and  answer   any 

man  may  discover  whether  he  is  or  i-  not  protected  ami    <■ 
to  do  under  given  circumstances. 

Parliamentary.-  l!"v  u.    Assent. — The   Royal    Assent 

has  been  given  to  the  West  Kent   Electric  rower  Act.  1917. 

Protection  from  Lightning. — A  col-respondent,  with  the 

pseudonym  "Erg,"  who  has  omitted  bus  name  and  address,  is 
informed  that  tin-  measures  he  proposes  to  adopt  ought  to  prove 
quite  satisfactory  and  efficient. 

The  Huns  and  Cockerill's. — Renter  reports  that  almost 

all  the  machinery  of  the  Cockerill  establishment  at  Seraing  has 
been  removed  by  the  Germans,  and  the  management  has  conse- 
quently been  obliged  to  close  the  works. 
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Fatalities.  — An  inquest  was  held  at  Dudley  concerning  1  be 
death  of  J.  C.  Beaumont  (28),  an  electrician  employed  by  Messrs. 
Bean  A:  Sun.  who  was  killed  in  one  of  the  transformer  houses  of  the 
firm.  Deceased  had  been  employed  by  this  firm  17  months.  He 
was  one  of  three  electricians  engaged  in  the  night  shift  to  attend 
to  the  repairs  and  maintenance  of  the  plant,  and  one  morning, 
shortly  before  finishing  shift,  he  invited  two  friends,  who  were  also 
employed  at  the  factory,  into  the  transformer  house.  He  opened 
the  cubicle,  and  almost  instantly  his  friends . noticed  his  right 
sleeve  smoldering,  line  of  them,  who  tried  to  pull  the  deceased 
clear,  himself  suffered  shook  and  bums.  Mr.  J.  L.  Chalmers,  the  chief 
electrical  engineer  of  the  firm,  said  that  the  only  purpose  d 
would  have  in  the  transformer  power  house  would  be  to  put  in  the 
high-tension  STI  it  eh.  It  was  against  the  rcgulat  ions  for  anyone,  except 
an  authorised  person,  to  enter  the  transformer  house.  From  what  he 
had  seen  of  the  man's  injuries,  he  concluded  that  he  must  have 
opened  the  cubicle  and  touched  two  copper  wires,  and  would  have 
the  full  force  of  the  .".,.'.011  volts  4.C.  through  him.  so  long  as  the 
current  held  him  there.  They  had  an  automatic  gear  that  caused 
the  switches  to  trip  out.  and  it  would  not  be  until  the  two  switshes 
at  the  Smethwiek  station  (five  miles  away),  and  the  two 
switches  at  Oldbury  (.three  miles  away"),  and  the  one  at  the  works 
tripped  out.  that  the  man  would  drop  to  the  floor.  The  whole  of 
the  regulations  of  the  Home  Office  were  complied  with,  ami  certain 
extra  precautions  taken,  but  it  was  impossible  to  wrap  to  the  very  ends 
the  copper  wire  which  deceased  appeared  to  have  taken  hold  of.  Arti- 
ficial respiration  was  tried  tor  a  considerable  period.  In  addition  to 
holding  the  wires,  deceased  was  apparently  leaning  against  the 
cubicle,  which  would  account  for  the  burns  to  the  man's  left  leg. 
Verdict.  "  Accidental  death." 

An  inquest  has  been  held  on  the  death  of  a  labourer  killed  by- 
being  taken  round  a  shaft  when  putting-  on  a  belt  at  the  Blackpool 
Corporation  electricity  works. 

Birmingham. — ''Accidental  death"  was  the  verdict  arrived  at 
in  the  inquest  on  the  death  id'  I).  R.  Hinge  (19),  an  electrician  in 
the  employ  of  Harpins  &  Co..  who  was  repairing  an  electric  light 
cable  on  a  lift  at  11  A.  New  Street.  Deceased  was  found  on  the  top 
of  the  cage  with  his  neck  pinne'd  between  the  cage  and  the  lift 
wall.  The  foreman  electrical  engineer  said  that  his  assumption 
was  that  Hinge  had  been  trying  to  work  the  switch  from  the  top 
of  the  cage — a  thing  that  he  should  not  have  done. 

Welsbach  Appeal  to  the   Privy  Council   Dismissed. — 

The  Times  for  May  18th  contains  a  report  of  the  hearing  before  the 
Judicial  Committee  of  the  Privy  Council  of  the  appeal  of  plaintiffs 
in  the  case  of  the  Welsbach  Light  Co.  of  Australasia.  Ltd.,  1:  the 
Commonwealth  of  Australia  and  the  Attorney-General  for  Australia. 
The  petition  was  for  leave  to  appeal  from  a  judgment  of  the  High 
Court  of  Australia.  Under  the  Trading  with  the  Enemy  Act  the 
Attorney-General  for  Australia  on  August  6th,  1915,  acting  under 
the  Proclamation  of  the  Governor-General,  declared  that  certain 
companies,  including  Falk.  Stadelmann  $  Co..  were,  in  his  opinion, 
managed  or  controlled,  directly  or  indirectly.  bj  or  under  the 
influence,  or  carried  on  wholly  or  mainly  for  the  benefit,  of  persona 
of  enemy  nationality  or  resident  in  an  enemy  country.  On  Sep- 
tember lsth  the  Attorney-General  made  a  similar  declaration 
against  the  Welsbach  Light  Co.  of  Australasia.  The  petitioning 
company's  affairs  were  thus  brought  to  a  standstill,  and  they  insti- 
tuted an  action  against  the  Commonwealth  and  tin'  Attorney- 
General,  alleging  that  the  provisions  of  the  Trading  with  the 
Enemy  Act  were  ultra  vires  the  Commonwealth  Parliament,  and. 
in  any  case,  that  the  Proclamation,  and  the  declaration  under 
which  they  had  suffered,  were  unlawful.  They  denied  the 
allegations  as  to  enemy  influenc ■  control. 

The  Commonwealth  demurred  to  the  action,  and  the  demurrer 
was  argued  before  the  High  Court  of  Australia,  which,  by  a  majority 
of  six  Judges  against  one.  allowed  the  demurrer,  and  entered 
judgment  for  the  Commonwealth. 

The   petitioners  now  applied   for   leave  to  appeal.     They   hi I 

that  the  prerogative  of  declaring  what  persons  were  enemies 
belonged  to  Hi-  Ifajestj  alone,  and  that  it  was  beyond  the  powi  ra 
of  the  Parliament  or  the  Governor-General  of  Australia  to  declare 
or  proclaim  that  a  person  or  company  was  to  be  regarded  a-  an 
enemy  throughout  Australia.  Even  if  the  Trading  with  the  Enemy 
Acts  of  Australia  wen.  in  till  respects,  within  the  powers  of  the 
Parliament. theydid  not  authorise  or  justify  either  the  Proclamation 
or  the  Attorney-General's  declaration.  The  petition  was  dismissed, 
without  costs. 

The    Engineers'  Strike. — Matters    connected   with   tne 

strike  of  engineers  and  other  munition  workers  indifferent  parts 
of  the  country  came  to  a  head  at  the  week  end.  and  as  the  result  of 
conferences  and  interviews,  in  one  of  which  Mr.  Lloyd  George 
personally  took  part,  an  understanding  was  arrived  at  which  may 
eventually  clear  up  the  misunderstandings  and  grievances  which 
have  in  part  contributed  to  the  trouble.  Thousands  ot  men 
returned  to  work  during  .Monday  and  Tuesday,  but  others  remained 
out  pending  the  result  of  the  proceedings  at  Bow  Street  on 
Wednesday  concerning  the  strike  leaders  who  were  arrested  in 
London,  Manchester,  Sheffield,  &o.  There  has  been  talk  of  a  strifes 
of  electricians,  acting  in  sympathy  with  the  engineers,  and  in  some 
places  matters  went  further  than  talk.  At  the  time  of  writing  we 
understand  that  as  ;i  result  of  a  meeting  of  the  men's  representa- 
tives with  the  .Minister  of  Munitions  on  Wednesday,  the  electrical 
strikers  returned  to  work  yesterday  morning. 

Telephone  Operators    for  the  Front. — Seven  Liverpool 

telephone   girls    between    the  ages  of   -."■  and  ::o  have  been 
tor  telephone  work  in  France.     They  are  now  receiving  special  in- 
struction for  the  work  they  are  destined  for  on'  the  Army  field 
,  telephone  apparatus. — Manchester  Daily  Dispatch. 


The    Sperry    Anti-Submarine    Device. — It    is  reported 

from  Washington  that  the  United  States  Navy  Consulting  Board  is 
testing  tin  invention  developed  by  Mr.  E.  A.  Sperry  to  combat  the 
submarine  menace,  and  tests  are  expected  to  be  completed  in  a  few- 
weeks.  The  device  requires  no  extraneous  machinery,  and  can  be 
utilised  against  the  enemy  this  summer  ;  it  is  expected  not  only  to 
render  merchant  ships  immune  from  danger,  but  also  to  make 
them  strong  in  offence,  and  to  wipe  out  the  U-boats  altogether. 
Mr.  Sperry  is  well  known  a.s  the  inventor  of  the  Sperry  gyroscopic 
compass  and  stabilisers  and  the  Sperry  searchlight  arc  lamp,  and 
as  a  founder  of  various  electrical  companies.  We  wish  him  all 
1  ice    s  in  his  new  venture. 

Appointments  Vacant.— Meter  and  electric  light  wiring 
inspectors  (  £2)  :  shift. engineer,  for  Eccles  electricity  works.  See 
our  advertisement  pages  to-day. 

Pre-War  Contracts. — The  Committee  appointed  bj  the 

Board  of  Trade  to  consider  and  report  on  the  position  of  British 
manufacturers  and  merchants  after  the  war  in  respect  of  contracts 
entered  into  by  them  prior  to  the  war  with  persons  or  companies 
in  the  United  Kingdom  or  in  Allied  or  neutral  countries,  the 
fulfilment  of  which  has  been  prevented  or  impeded  by  the  war,  and 
as  to  the  measures,  if  any.  which  are  necessary  or  desirable  in  this 
respect,  has  begun  its  sittings,  and  is  ready  to  receive  evidence. 
Secretary,  Mr.  L.  F.  C.  Darby,  Board  of  Trade.  7.  Whitehall 
Gardens,  London,  S.W.  1.  Communications  should  be  made 
through  linns,  their  Chamber  of  Commerce  or  their  Trade 
Association. 

The  I.E.E.  Wiring  Rules  and  the  E.C.A.— The  following 

letter  was  received  too  late  for  insertion  in  our  "Correspondence 
columns  : — 

"  The  letter  in  your  issue  of  May  ISth,  over  the  signature  '  Wiring- 
Rules.'  is  an  instanceof  the  insidious  form  of  attack  electric  wiring- 
contractors  have  been  subject  to  for  the  past  ten  years  or  so.  The 
slice, -lion  js  that  the  wiring  contractors  push  a  cheap  class  of 
wiring,  whilst  the'  supply  authorities  endeavour  to  maintain  a 
higher  staudard. 

"  Your  correspondent  says  : — '  In  a  large  town,  several  leading 
members  of  the  E.C.A.  are  using  slip-joint  tubing,  which  the  I.E.E. 
rules  specifically  forbid.  On  protest  being'  made  by  a  supply  autho- 
rity, the  contractors  stated  that  they  paid  little  attention  to  the 
I.E.E.  rules,  and  also  declared  that  no  one  had  the  power  to 
enforce  them.' 
-  "I  contend  that  it  is  the  wiring  contractors  who  have  con- 
tinuously pushed  for  a  better  and  more  permanent  class  of  wiring, 
but  have  been  hindered  from  first  to  last  by  the  attitude  of  the 
supply  authorities.  During  the  time  this  has  been  going  on,  con- 
tractors have  been  assailed  by  statements  that  their  work  is  bad. 
and  that  the  public  should  be  protected  by  the  granting  of  muni- 
cipal wiring  powers.  It  was  expressly  to  combat  these  statements 
that  the  E.I '.A.  devised  the  'Guarantee  of  Work'  scheme  by  which 
it  indemnifies  the  employer  of  any  member  of  the  E.C.A. ,  subject 
to  certain  conditions,  against  workmanship  below  the  I.E.E. 
standard.  Unfortunately,  the  scheme  was  delayed  by  the  inter- 
ference of  the  Board  of  Trade,  who  pointed  out  that  it  benefited 
members  of  the  E.C.A.  in  preference  to  the  remainder  of  the  trade, 
and  was  inconsistent  with  the  articles  of  incorporation. 

"The  E.C.A.  therefore  promoted  a  company  under  the  title  of 
N.E.C.T.A..  Ltd.,  expressly  for  the  purpose  of  carrying  out  this 
indemnity,  and  your  correspondent  will  be  pleased  to  learn  that 
tin-  guarantee  will  come  into  force  as  soon  as  the  necessary  arrang'e- 

ats  can    be    made,  which    are   expected    to    be  completed    within 

t  lie  next  few  months. 

"The  E.C.A.  is  satisfied  with  the  work  of  its  members,  and  is 
prepared  to  back  this  opinion  with  its  pocket.  I  think  this  should 
lie  a  sufficient  answer  to  your  anonymous  correspondent. 

H.  Mahuvat. 
"London.  E.G.,  May  22nd,  1917." 

Electric    Power   Supply. — The   Electric    Power  Supply 

Committee  appointed  by  the  Board  of  Trade,  under  the  chairman- 
ship of  Mr.  Huth  Jackson,  to  consider  what  steps  should  be  taken 
to  ensure  an  adequate  and  economical  supply  of  electric  power 
for  all  classes  of  consumers  in  the  United  Kingdom,  particularly 
industries  which  depend  upon  a  cheap  supply  of  such  power  for 
their  development,  has  unanimously  come  to  the  following  con- 
clusions : — 

1.  That  the  success  of  British  industry  after  the  war  will  depend 
upon  the  adoption  of  the  most  efficient  methods  and  machinery,  so 
as  to  reduce  manufacturing  costs  as  much  as  possible. 

2.  That  a  highly  important  element  in  reducing  costs  will  be 
the  general  extension  of  the  use  of  electric  power  supplied  at  the 
lowest  possible  price,  ami  it  is  by  largely  increasing  the  amount  of 
power  used  in  industry  that  the  average  output  per  head.  and.  as  a 
consequence,  the  wages  of  the  worker,  can  be  raised. 

3.  That  the  supply  of  electricity  in  a  large  number  of  small 
areas  by  separate  authorities  is  incompatible  with  a  technically 
sound  system. 

1.  That  the  interconnection  of  existing  electric  supply  stations 
recommended  by  the  Board  of  Trade  in  their  letter  of  May  25th. 
1916.  cannot  alone  meet  the  requirements  of  the  situation. 

5.  That  a  comprehensive  system  for  the  generation  of  electricity, 
and  where  necessary  reorganising  its  supply,  should  be  established 
as  soon  as  possible. 

It  has  been  decided  to  invite  representative  associations  through- 
out the  country  to  give  evidence  before  the  Committee  with  regard 
to  the  best  methods  of  giving  effect  to  these  conclusions. — Daily 
Telegraph. 
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An  Industrial  Bank  Charter.— It  is  not  so  very  long  ago 

that  there  was  a  tendency  in  more  or  less  influential  public  circles 
to  throw  cold  water  upon  the  efforts  of  those  who  desired  after- 
the-war  preparations  to  be  made  in  good  time.  Those  who  knew 
from" lengthy  observation  and  experience  how  great  was  the  leeway 
that  we  needed  to  make  up  in  certain  connections,  saw  only  t •  .< > 
plainly  that  the  task  before  us  would  involve  most  minute  and 
patient  investigation  of  facts,  conditions  and  situations,  in  order 
that  appropriate  remedial  measures  and  enterprising-  policy  might 
be  adopted.  Xot  many  months  after  the  war  broke  out  sucli 
subjects  pressed  to  the  fore  irresistibly,  but.  as  the  records  show  . 
we  proceeded  very  slowly  indeed  in  those  dark  days,  and  it  was  a 
long  while  before  some  of  the  necessary  inquiries  and  investiga- 
tions were  properly  begun.  Of  late  we  have  been  trying  to  make 
up  for  lost  time.  and.  in  addition  to  waging  war  on  such  an 
enormous  scale,  we  are  trying  to  settle  all  the  great  controversies  of 
the  past  generation.  This  speeding-up  process  may  help  us  win  the 
war  earlier  than  we  should  otherwise  have  done,  and  it  may  lean- 
the  way  clear  of  some  of  the  old  political  controversies  which 
turned  our  fathers'  grey,  so  that  we  may  concentrate  out  minds 
and  energy  upon  the  problems  of  the  new  age.  But  it  is  not  to 
be  wondered  at  if  some  things  attempted  in  a  hurry,  or  advanced 
without  receiving  sufficient  consideration  from  those  coin - 
are  not  in  their  early  stages  all  that  could  be  desired.  Among 
industrial  authorities  there  has  for  many  years  been  a  conviction 
that  something  must  be  done  to  assist  financially  in  the  development 
of  our  foreign  trade.  Lord  Faringdon's  Committee  found  no 
difficulty  in  accepting  that  view,  and  in  elaborating  a  scheme. 
But  when  all  seemed  to  be  plain  sailing  for  the  corporation  which 
had  been  formed,  and  had  received  its  charter,  hostility  of  a  kind 
developed,  apparently  unexpectedly,  in  the  Commons,  and  the  Board 
of  Trade  vote,  which  carried  with  it  the  scheme  in  question,  had  to 
be  adjourned,  so  that  the  scheme  might  be  further  enamined  in  the 
light  of  the  critic-isms  that  had  been  offered.  Sir  Albert  Stanley's 
speech  explained  the  objects  of  the  British  Trade  Bank  or  Cor- 
poration clearly  enough,  but  it  was  unfortunate  that  he  should  have 
had  to  deal  with  it  on  the  Board  of  Trade  vote,  when  his  speech 
had  to  cover  that  great  host  of  matters  for  which,  as  President,  he 
has  to  act  as  spokesman.  The  whole  of  the  discussion  seemed  to 
centre  round  this  particular  section  of  the  Board's  activities,  and 
the  criticisms  may  prove  to  be  in  a  large  measure  inapplicable,  but 
the  whole  matter  seems  to  bear  evidence  of  hurry.  It  would 
almost  appear  that  some  of  the  criticism  offered  could  with 
fairness  be  attributed  more  to  annoyance  than  to  anything  else.  For 
the  time  being,  the  scheme  is  still  awaiting  Parliamentary  sanction. 
The  latest  announcement  is  to  the  effect  that  the  terms  of  the 
Charter  are  being  considered  by  the  Solicitor-General  on  questions 
of  Law.  Further  Parliamentary  discussion  is  deferred  until  after 
the  holidays. 

The    National    Alliance.— The  Hon.  F.   Htith  Jackson, 

P.C..  presided  on  Tuesday  at  lit.  Victoria  Street,  S.W.,  at  a  meeting 
of  the  General  Committee  of  the  National  Alliance  of  Employers 
and  Employed.  Representatives  of  a  number  of  Unions  were  pre- 
sent, together  with  leaders  of  industry,  ami  the  new  constitution 
was  adopted,  after  discussion.  The  chairman,  after  referring  to 
the  gravity  of  the  prevailing  unrest,  emphasised  the  necessity  for 
the  Alliance  to  extend  and  strengthen  its  organisation  as  rapid!) 
as  possible,  so  that  employers  and  employed  might  together  assist 
the  Government  in  the  present  difficult  and  involved  situation. 
They  should  be  able  to  deal  with  the  questions  affecting  labour 
and  employment  before  they  reached  the  stage  of  acute  controversy, 
and  they  must  all  co-operate  to  promote  generally  the  welfare 
of  the  workers  and  the  efficiency  of  British  industries.  Another 
ol  their  objects  would  be  the  facilitating  of  the  reinstatement  of 
soldiers,  sailors,  and  munition  worker-  in  employment  at  tin'  end 
of  the  war.  The  Committee  decided  to  urge  the  Goverument  not 
to  interfere  in  industrial  disputes  until  ever\  form  of  direct  nego- 
tiation had  been  exhausted. 

Electrical  Trades   Union. — At  a  meeting   held   at  the 

White  Horse  Hotel.  Birmingham,  last  week,  it  was  decided  to  form 
a  Birmingham  Station  Engineers'  Branch  of  the  Union.  It  was 
stated  that  the  Union  membership  -in  the  district  had  reached 
neatly  1,000,  and  was  continually  increasing.  According  to  a 
Birmingham  paper.  Mr.  J.  Kinniburgh.  the  general  organiser,  said 
that  the  Union  desired  to  include  all  grades  of  electrical  workers. 
"  One  of  the  speakers  declared  that  he  was  tired  of  running  a 
power  station  for  8d.  per  hour  while  turnip-tops  were  costing  5d. 
per  lb.  and  his  war  bonus  amounted  to  only  I'd." 


OUR     PERSONAL     COLUMN. 

The  Editors  incite  electrical  engineer*,  whether  connected  with  the 
technical  in-  the  commercial  side  of  the  profession  oral  industry,, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central    Station    and    Tramway    Officials.— The    B 
Corporation   Tramways  Committee  has   granted    leavi 

sence.  with  an  undertaking  to  increase  In-  salary  at  the  proper 
time,  to  Mr,  W.  Marsh,  the  engineer  and  manager,  who  has 
been  appointed  to  as  i  I  the  Directoi  i  I  i  abi  <•<  <  Admiralty 
Shipyards. 

The  Kilmarnock  T.C.  has  granted  an  increase  of  £100  on 
the  salary  of  the  electrical  engineer,  Mr.  Bexon. 

Reading  T.C.  has  increased  the  salary  of  Mr.  Craven, 
general  manager  and  engineer  of  the  tramways,  from  £600  to 


£800  a   year,  by   £100  from   April    1st,  am  quent 

yearly  increments  of  £50  each;  and  that  of  Mr.  J.  Mi  L 
Oaldbr,  chief  assistant  engineer,  from   £250  to   £300  by  two 
yearly  advances  ol   £25 

I  he    Highwaj  -   imittee  ol   the  I  ondon  Count'. 

recommends  that  Mi    P,   I      Ri\ i,  engineer  on 

Messrs.  Kennedy  &  Don  kin,  consulting  engineers  to  the  I 

tramway   undertaking,    be   appointed  electrical  engineer 
in  the  Council's  tramways  department  under  the  reorganisa 
tion  scheme  at   a   salap    oi    t)  ,200  a 
there  15  a]  plications  for  the  vacancy. 

S1    Pancras  B.C.  has  altered  the  titled  of  Mr.  T.   II.  Mi  \- 
pord,    main-   foreman,    to    mains  superintendent    [outdoors) 
Mr.    \.  Walters;  formerly  first  draughtsman,  is  to  be 
m   future   mains  superintendent    (indoors) 

The   I  lestnn    and    Isleworth    QJ.D.C.   Electricitj    Committee 
has  agree"d   to  lend  the   services  of  Mr.    P.    E.   I 
electrical  engineer,  to  the  Controller  ol  Coal  Mini 
Trade),  "  probablj   onlj  for  a  few  months,  and  not  exa 
the    period   of   the    war,"    to  assist  the    Department   on    the 
technical  side  of  the  proposed  redistribution  scheme  foi 
subject  in  payment  ol   part  of  his  salary. 

General.-  It    i-  ounced   that    the   office  of   Sii    G 

AsKuim,    Chiel     Industrial    Commissioner,    has   been    I 
ferred    from   Old    Palace    Yard.      The    new    address    will    be 
Ministrj    ol    Labour,    Montagu   Bouse,    Whitehall,  S.W.I. 

U  a  meeting  oi  the  Small  Wiiean  Institute  ol  Electrical 
Engineers  on  Vpril  l'.'th.  Mr.  W.  II.  Perroll,  the  President. 
sveli  lined  Lieut.-Col.  J.  II.  Dobson,  D.S.O.,  on  his  return 
hum  active  service  in  German  East  Africa,.  It  was  an- 
nounced that  Mr.  Bernard  Price  had  mined  the  Government 
Industrial  and  Scientific  Commission,  and  was  in  Cape  Town. 
The  London    Coke  Committee    have    consented,   upon   the 

request  oi  the  Controller  of  Coal  Mines,  to  their  engineer  and 
fuel  expert.    Mr.    E.    W.    I..    NlCOL,    Assoc. I.E.?'...    assisting    and 

advising  him  in  the  matter  of  coke  supplies  and  use.  with  a 
vie*\  to  realising  the  greatest  possible  advantage  through  it 
in  furthering  the  cause  of  coal  economy. 

Mr.  K.  E.  Mo.vnihan  has  been  appointed  works  manager  to 
the  Electro  Bleach  and  By-Products,  Ltd.,  of  Middlewich, 
Cheshire,  and  he  has  taken  up  his  duties. 

The  Telegraph  and  Telephom  Age  states  that  the  retirement 
of  Mr.  Joseph  Furze  from  the  management  of  the  Commer- 
cial Cable  Co.,  at  Liverpool,  a  position  which  he  had  occupied 
-nice  the  formation  of  the  company  'A'6  years  ago,  was  cele- 
brated in  Liverpool  recently,  when  a  goodly  company,  com- 
prising members  of  the  local  telegraph  and  cable  world. 
assembled  to  do  him  honour.  Mr.  J.  Wilkinson  presided, 
and  among  the  guests  were  Col.  H.  A.  Schrank  (late  Lanca- 
shire Fusiliers),  Col.  A.  de  Vere  Alexander.  D.S.O.,  Col.  J.  P. 
Sparling  (both  late  of  the  Indian  Winy),  and  ('apt.  J.  H.  L. 
Richards.  R.X.  Mr.  W.  Stoventon,  assistant  manager,  pre- 
sented to  Mr.  Furze  a  silver  tea  and  coffee  service  on  an 
engraved  salvei  as  a  mark  of  esteem  from  the  staff  of  the 
Commercial  Cable  Co.  at  Liverpool,  while  a  walking-stick. 
subscribed  for  bj  officials  of  the  Western  Onion  Cable  ser- 
vice was  ad,  presented  to  Mr.  Furze.  Mr.  W.  Stevei 
assistant  superintendent.  Ins  been  advanced  to  the  position 
ol   superintendent   in  place  of  Mr.  Furze. 

Recording  to  the  Daily  Telegraph,  the  present  chief  of  the 
I  diversities  Department  at  the  Board  ol  Education,  Mr.  II. 
F.  Heath,  is  to  be  the  head  Of  the  new  Science  and  Indus- 
trial Research  Branch  provided  foi  in  this  year's  Education 
Estimates  The  salan  is  £1,500,  and  there  will  be  an  assistant 
at   £1.200. 

Roll  of  Honour.- We  regrel  to  learn  of  the  death  from 
woeuids  received  in  action,  on  Maj  13th,  of  Douglas  Ci 
Bon  nulla  .i  Mr.  \.  -I  Bonnella;  of  Messrs.  1 '.  II. 
Bonnella  &  Son  Ltd  lb  '  as  educated  at  si  Paul's  School, 
Hammersmith,  and  matriculated  in  1913.  On  leavi 
In  joined  the  above-named  firm,  and  remained  there  until 
■  in mi,.:    .  Scottish  at  lb  ■  age  of  Is. 

1'iivate  E.  V.  Ball,  Cheshire  Regiment,  killed  in  a. -tion 
on  Maj  2nd,  was  employed  at  the  Chester  electricitj   works. 

Lance-Corporal   II.  II.    Nicholl,  West   Yorkshires,  reported 
missing,   was  in    the  service  of   Messrs.    Tate,   electrical 
neers,   Bradford. 

Private  Richard  \.  Dooley,  n  killed  in  action, 

was   employed  at    the  British   Westinghouse  Works. 

Sergeant  G.  II.  Clark,  West  Yorkshire  Regiment,  late  of 
the  York  Corporation  electricitj  staff,  has  died  ol  wounds 
received  in  action,  aged   17  years. 

The    Military    Medal,    foi    braver)    in    conveying    food    to 

B •  ■  ■  ■  ivy  shell  fin 

ii  R.F.A.,  foi  on  th  i  qua; 

|     rj 

II  _ed    in   the    i 

trieity   department  of  the  Warri  ration,  has  died 

whilst  on  active  service. 

Gunner  1    A.  Padmo're,  R.H.A  .  who  has  died  in  a  French 

.  cars 
at  the  O  '       dunii  ipal  electi  i<    Ii 

Private  \\  ]'  Chalkley,  who  has  been  killed,  enlisted  18 
month  !      staff  of  the  Hitchin  electric  light  works 

Rifleman   M    I      Cai  per,  electrical  engineer,  tor  some  years 
ged    with   Mi  roft,    Ltd.,   Connah'a  Quay,    is 

reported  dead,   alter   being    missing    since  July,  1916, 
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Lieutenant  T.  R.  Stakcombe,  of  the  Ainu  Ordnance  De 
partnient,  who  has  been  promoted  to  captain,  is  an  Associate 
Membei  of  the  fnstitu/fton  of  Electrical  Engineers,  and  pre- 
mmii-  to  joining  the  Forces  he  was  a  technical  assistant  in 
the  sales  department  of  the  Bristol  Corporation  electricity 
department. 

Sir.  A.  B.  Kipping,  late  manager  of  the  Gravesend  ami 
Northfleet  Tramways  Co.,  lias  received  notification  of  the 
death  in  action  of  his  son,  Arthur  Kipping,  who  had  been 
missing  since  September  16th  last. 

Private  T.  A.  Strachan  (Northumberland  Fusiliers). 
brother-in-law  of 'Mr.  A.  Hugh  Seabrook,  was  recently  re- 
ported killed  in  action,  but  we  understand  that  a  pOBt'card 
lias  since  been  received  from  him  which  is  dated  a  week  after 
the  date  upon  which  hie  was  supposed  to  be  killed. 

Captain  John  Chamberlain^— The  very  large'  number  of 
our  tgaders  to  whom  Capt.  John  Chamberlain  was  personally 
known  will  learn  with  deep  regret  that  he  has  been  killed 
in  action  at  the  age  of  35  years.  Captain  Chamberlain  was 
n  son  of  the  late  Mr.  Arthur  Chamberlain,  and  a  cousin  of 
Mr.  Austen  Chamberlain,  M.P.,  and  of  Mr.  Neville  Cham- 
berlain. In  the  electrical  industry  his  interests  were  both 
extensive  and  important,  and  they  were  also  characterised 
with  a  spirit  of  enterprise  and  business  energy.  After  leav- 
ing Rugby  School,  where  he  was  educated,  he  joined  the 
firm  of  Chamberlain  &  Sookham,  Ltd.,  meter  manufacturers, 
&c,  of  Birmingham,  and  in  this  business  he  succeeded  his 
father  as  managing  director.  He  travelled  extensively  on 
behalf  of  the  firm,  and  made  many  friends  in  all  parts  of 
the  world.  He  was  also  interested  in  Tubes,  Ltd;,  Credenda 
Conduits.  Ltd.,  Thomas  Smiths.  Ltd..  of  Coventry,  and  in 
the  Midland  Electric  Light  &  Power  Co.,  which  owns  the 
Leamington  Spa  electricity  works.  He  was  a  Magistrate  of 
the  City  of  Birmingham,  but  had  not  sought  civic  or. poli- 
tical honours.  When  the  war  broke,  out  he  heard  the  call, 
and  early  in  1915  went  with  his  regiment  (South  Wales  Bor- 
derers) to  the  Front.  He  was  through  severe  fighting  and 
was  badly  wounded.  He  returned  to  the  Front  in  February 
this  vear.  Captain  Chamberlain  married  a  daughter  of  Prof. 
Povnting,  of  the  Birmingham  University,  and  lie  leaves  four 
children. 

Major  G.  C.  Milnes,  electrical  engineer  to  the  Lancaster 
Corporation,  who  has  been  on  service  with  the  King's  Own 
Royal  Lancaster  Regiment  since  \ugust,  1914,  is  again  men- 
tioned   in  dispatches  by   Sir  Douglas  Tbiig. 

An  American  exchange  records  that  Mr.  Harold  A.  Logan, 
formerly  manager  of  the  Great  North-Western  Telegraph 
Co.'s  office  in  Belleville,  Ont..  who  relinquished  his  position 
In  iiitti   overseas  service,  lias  been   wounded. 

The  Times  records  that.  See. -Lieut.  Thomas  Charles  Teu- 
ton. Liverpool  Regiment,  who  was  killed  on  May  8th,  aged 
IS,  was  educated  at  Dunchurch  ILfHv  Rugbv.  and.at  Upping- 
ham,  and   afterwards  at  Faraday   Hqjise  Electrical   Training 

College. 

Obituary.— Mk.  W.  H  Munton; — Thei death  occurred  on 
May  16th  of  Mr.  Walter  II.  Munton.  who  for  18  years  had 
been  electrical  engineer  to  the  Bristol  Tramways  &  Carriage 
Co..  Ltd. 

Sir  Alexander  Binnie. — We  regret  to  record  the  death  of 
Sir  Alexander  Binnie,  the  well  known  engineer,  for  many 
wears  chief  engineer  to  the  L.C.C  .  which  occurred  on  Friday 
l:i -t  at  the  age  of  78  years. 

Will.— The  late  Mr.  Robertson  Lawson,  a  director  of  the 
Aluminium  Corporation,  Ltd.,  and  other  companies,  left 
±104, '264   gross. 


OFFICIAL 


RETURNS     OF     ELECTRICAL 
COMPANIES. 


NEW     COMPANIES     REGISTERED. 


-E.  T. 


Kerr,  of  95,   Col- 

■   managet   on   May   15th, 


British    Prometheus   Co.,    Ltd 

mori     Row  .    Birmingham,   ceased  to  act  re 

11117. 

Leon    Cornells,    Ltd.— Debenture  for  .£1,000.   dated    May 

8th,    I!II7,    charged  on    the  lpany's    undertaking   and    property,    present   and 

future,  including   uncalled   capital.  '  Holder:  A.  R.   Robert,  265,  Strand,    W.C. 

Electrical  Contracts  &  Maintenance  Co.,  Ltd. — Memor- 
andum i,l  satisfaction  in  full  (a)  on  February  24th,  191li.  of  re-issue  in  1913 
of-debenlui,     dated     llltll,'  Se,  uiing    £100,    ((f)   on    December    30th,    1!!)..,    el     .. 

issues   ...    1012  of    debentures   dated  -1910-11,.  securing   £100,    and    i.i  on    De- 
cember   30th,     lOlli,    of    debentures     dated,  1009     and  .1011,     retiring    £3U0    and 

£100,   have   been  filed. ' 

Electrical    Distribution    of    Yorkshire,     Ltd.    (84,972).— 

Capital,    £50,000  in    £'1    shares.      Return   dated    March    Kith,    1017.      40,034    sh; 


shar 


8,134; 


£39 


re '  called    up    on    37,500    and 
tgages  and    charges  :   £5,000. 

English    Electrical  Co.,    Ltd.    (112,639).— Capital,  £5,000 

£1    shares.     Return    dated    March    23rd,    1917.     52(1    shares   taken    up;    £526 
d.      Mortgages  and    charges;   £10,000. 


British     Magnetos,     Ltd.     (147,495). — Private     company. 

R  .  i   Ma)    18th      Capital,  £100   in    £1    shares      To  carry   on   the   business 

,il  designers,  manufacturers,  exporters  and  importers  of,  and  dealers  in,  plural 
and  single-cylinder  magnetos  for  motor-cars,  cycles,  aircraft,  marine,  and 
other  engines,  or  othei  purposes,  motors,  carburettors,  batteries,  and  ignition 
ind  othei  electrical  appliances  Src.  The  subscribers  (each  with  one  share) 
are:  E.  ~H.  Godbold.  8.  Breams  liuildings.  E.C  4.  advertising  contractor;  J. 
W.  Molom,  32,  Winchester  Avenue,  Brondesbury,  N.W'.lS,  advertisement 
writer  and  designer.  The  first  directors  are  to  be  appointed  by  the  sub- 
scribers or  bv  the  companv.  Registered  office  r  8,  Breams  Buildings,  Chan- 
ce,,    Lane,   \V.C. 

C.  S.  B.   Electric  Bleaching  Co.,  Ltd.  (147,497).— Private 

companv.  Registered  M  13  I8th  Capital,  £6,000  in  £1  shares.  To  take 
,  ,  I, \\  R.  look.-  and  A.  E.  Coleman  certain  patents  relating  to  im- 
provements   in    electrolytic    apparatus    for    producing    liquor    for    bleaching   and 

othei    purposes,    &c.     Th,     subset s   (each    with   one    share)   are:    H.    Spray, 

Pinner  Hon-..  Gi  gory  Boulevard,  Nottingham,  lac-  bleacher  and  dresser;. 
W,  R.  Cooke,  10,  Colville  Street,  Nottingham,  lace  and  hosiery  bleacher. 
The  first  directors  are  II.  Spray  and  VY.  R  Cooke  (both  permanent).  Regis- 
1,1  office:    Croydon   Road    Mills,  Croydon   Road.   Radford,    Nottingham. 

Societe    Anonyme    des    Ateliers    de    Constructions    Meca= 
niques  Escher  Wyss  &  Cie.  (1,570k)  (also  known  as  Aktien- 

e,,e|l,e|,   ,lt        de,"         M    ,  -  ,"|  I  ,  „  e  II  I  .,  I.|   ike  , .        Ps,   he,         WVSS        S       I  '  i  -   I     -  K..  T  t  icu  I  a  r  4        filed 

15th,      1017  Registered     in     Sv.  it?.-!  land      in     1912.         Origin.  pit 

6,500,000  francs  in  shares  ,,l  500  tine-  ea,  I,  1  :•  i t i-li  „l.h.--  109.  Victoria 
Street     s  W       F     M     [eboulf,    solicitor,  ol    9,    Walbrook,    E.C.  4,    is   authorised 

mi     lie     I rs      ,,,        D.       H      Zoellv,     j.    Muller-Slaub,     D. 

G.uchtt.     I       Kach,    H      v,„,    s,  bull.  —Re,  1,1.,  ,  -  I'.,.. i,     M.     /.ullig.     1>,      P. 

Wegmann,  K.  Schafer,  O.  E.  Ustern-Pestalozzi,  and  Morel  Vischei  Jail  ol 
Swiss  nationality!,  and  C.  von  der  Herberg  and  C.  Zander  (both  of  German 
nationality). 


CITY     NOTES. 


British 


An  extraordinary  general  meeting  of  the 

West  ,      shareholders     was     held     on     Monday     at 

Electric  and        Hamilton    House,    Victoria    Embankment, 

Manufacturing     Mr-     ?■    Annan    Bryce-     m-p-    presiding. 

f„     i  iA  The  Chairman  proposed  the  following  reso- 

>o.,  uia.         lution'.— 

That  the  directors  of  the  company  be  and  they  are  hereby  authorised  forth- 
with to  increase  the  capital  of  the  company  from  £1.150.000  to  £1,395,000  bv 
the  creation  (a)  of  110,000  additional  preference  shares  of  £2  each,  ranking  for 
dividend  and  (when  fully  paid  up  and  in  the  meantime  subject  to  being  fully 
paid  up)  in  all  other  respects  pari  passu  with  the  existing  500.000  reduced  pre- 
lerence  shares  of  £2  each,  and  (6)  by  the  creation  of  500.000  shares  of  Is. 
,-ach.  to  be  called  "  deferred  shares,"  and  to  be  entitled  to  the  payment  of 
a  non-cumulative  dividend  at  the  rate  of  7£  per  cent,  per  annum  on  the 
amounts  paid  or  credited  as  paid  up  thereon  next  after  and  subject  to  the 
payment  of  the  dividends  at  the  rate  of  15  and  30  per  cent,  respectively  on 
the  preference  and  ordinary  shares  respectively  of  the  company,  but  before 
any  further  distribution  of  profits  amongst  the  holders  of  such  preference  and 
ordinary  shares  and  to  rank  for  repayment  of  capital  in  a  winding  up  next 
after  such  ordinary  shares  shall  have  been  repaid  the  capital  paid  up  thereon 
and  before  any  further  distribution  of  surplus  assets  but  not  to  be  entitled  to 
any  further  righis  whatsoever  in  respect  either  of  dividend  or  profits,  or  of 
distribution  ,,l  assets  in  a  winding  up,  and  that  the  directors  be  authorised 
forthwith  to  issue  such  new  shares,  subject  to  the  consents  of  separate  general 
meetings  of  the  holders  of  the  existing  preference  and  ordinary  shares  of  the 
company    being    obtained. 

Proceeding  to  explain  the  objects  of  the  proposals  (see  Elf.c. 
Rev.,   May   LSth,    p.  552,    for  the   directors'  explanatory   cir- 
cular), he  said  that  the  primary,  and  originally  the  sole,  object 
of  the  negotiations  was  to  have  a  transfer  of  the  control  from 
America  to  Great  Britain.     As  the  war  wrent  on,  and  it   was 
discovered  in  how  many  directions  the  United  Kingdom  was 
dependent    on    foreign    countries   for    the   supply    of   articles 
which  could  perfectly  well   have  Keen  made  at   home,  it  was 
more  anil   more  felt  that  after  the  war  Great  Britain  should 
become    more    self-sufficing    in    manufacturing.      A    natural 
corollary   was   a  growing  desire  that  British    industry  should 
as  far  as  possible  become  independent  of  foreign  capital  and 
foreign   control.     As  time   went  on   this  desire   became  more 
in. liked,  and    the  directors   became  convinced  that   the   busi- 
ness of  the  company   might  be   prejudiced  if  the  control  re- 
mained  in   America,     ft   was   remarkable  that  the   desire  for 
the    independence  of    British   industry    originally    manifested 
itself    strongly   in    the  oversea   dominions,  especially  in    Aus- 
tralia, where,  as  they   knew,    Mr.   Hughes   very  early   in  the 
war  took  drastic  steps  to  put  an  end  to  foreign  control  of  the 
metal   industries.     The   lead  given   by  Australia   was  followed 
by  India,  and  the  strong  sentiment  produced  by  their  example 
eventually  induced  the  Home  Government  to  take  action  in 
the  same  direction.    Before  the  war  the  company's  business 
in  the  Overseas  Dominions  began  to  show  marked   signs  of 
development,   and   to  give   them    the  full    benefit  of   the  ex- 
tended field  open  through  the  diminution  of  foreign  competi- 
tion, which  had  been  especially   severe  in  Australasia.  India,   , 
and  South  Africa,  it  had  become  of  particular  importance  for 
them  to  be  freed  from  foreign  control.    That  they  should  be  a 
purely  British  concern  was.  however,  no  less  desirable  from 
the  point  of  view  of  their  home  and  continental  business.    The 
directors  believed  that  the  transfer  of  control  to  this  country 
would  benefit   the  business  in   every   direction,    and  for  that 
reason  alone  they  strongly   recommended  their  acceptance  of 
the    proposals.     As   an    illustration    of   the   injurious    way    in 
which   the  continuance  of  foreign  control  was  likely  to  affect 
their  business,   he  might  mention   that   when  lately  they  de- 
sired to  join  the  important  Federation  of  British  Industries,  an 
organisation  which  had  a  membership  of  400  firms,  represent- 
ing a  capital  of  between  four  and  five  thousand  millions  of 
pounds,  and  of  some  40  trade  associations,  thev  were  refused 
admission  on  th-  ground  of  their  being  under  foreign  control 
notwithstanding    that   they    were    on    most    friendly    relations 
with  many  of  its  leading  members.   He  had  said  that  originally 
the   sole   object  of  the  proposal  was  the  transference   of  the 
control   from    America   to    Great   Britain.      But,    incidentally, 
their  American  friends  made  it  a  condition  of  the  option  to 
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purchase  the  control,  that  the  holding  company  to  be  formed 
to  buy  the  shares  should  acquire  110,000  preference  - 
the  company  to  be  deposited,  along  with  their  holdings  in 
the  British  company,  in  the  hand.-  of  the  trustees  [or  the  first 
lien  -bonds,  as  security  tor  the  payment  of  those  bond,-.  Prom 
the  point  of  view  of  their  American  friends,  those  110,000 
shares,  representing  at  par  £220,000,  formed  a  collateral 
securitv.  but  from  their  point  of  view,  the  issue  of  the  110,000 
shares  to  be  acquired  by  the  holding  company  hail  the  advan- 
tage of  furnishing  them  with  £220,000  in  cash.  By  the  end 
of  last  year,  when  the  option  agreement  was  completed,  it 
had  begun  to  be  apparent  that  additional  capital  was  required. 
When  he  was  at  Manchester  last  week  in  connection  with 
the  King's  visit  to  their  works — which,  he  might  say  in  pass- 
ing, interested  His  Majesty  greatly — he  saw  lying  packed 
ready  for  shipment,  but  unable  to  get  transport,  about 
£150,1)00  worth  of  their  products,  and  there  were  in  the  form 
of  goods  in  process  of  manufacture  similar  locks  up  arising 
from  delay  in  delivery  of  materials,  not  to  speak  of  increased 
lock  up  due  to  the  greatly  increased  cost  of  material.  Copper. 
for  instance,  which  bulked  largely  in  all  electrical  work,  had 
more  than  doubled  in  price  since  the  war  began.  The  effect 
of  all  those  factors  in  lock  up  of  capital  was  likely  to  increase 
until  the  war  was  over,  and  would  thereafter  tend  to  diminish, 
though  only  very  gradually.  But.  as  he  said  at  the  last 
general  meeting,  when  the  war  was  over  they  were  certain 
tn  lie  confronted  with  an  immensely  increased  demand  for 
their  products,  which,  by  the  excellence  of  their  manufac- 
ture, had  acquired  a  world-wide  reputation.  Even  now  they 
were  able  to  undertake  only  a  small  part  of  the  business  open 
to  them,  and  to  overtake  the  volume  of  orders  which  would 
offer  after  the  war  large  additions  to  their  plant  would  be 
required.  It  was  to  provide  this  plant,  and  the  additional 
working  capital  which  would  also  he  necessary,  that  in  their 
negotiations  for  obtaining  the  capital  of  the  holding  company, 
they  had  arranged  for  the  group  which  was  forming  that 
company  to  take  up  as  and  when  required  £500,000  in  the 
form  of  debentures.  Having  given  reasons  why  the  directors 
now  asked  tor  an  increase  of  capital  after  having  a  few  years 
ago  got  it  reduced.  Mr.  Bryce  proceeded  to  explain  the  details 
of  the  proposals.  He  said  that,  as  stated  in  the  circular,  their 
American  friends  held  more  than  half  of  the  preference  and 
ordinarv  shares  taken  together  in  the  British  Westinghouse 
Co.  Of  the  preference  they  held  236,747,  out  of  500,000 :  of 
the  ordinary  54,421,  out  of  75,000;  and  of  the  two  together 
•291,168,  out  of  575.000.  or  50.58  per  cent.  Of  the  -1  per  cent, 
debenture  stock  they  held  £675,000  out  of  £1,241*353,  or  54.37 
per  cent.  They  were  to  sell  their  debenture  stock  at  the  price 
of  86  against  5  per  cent,  first  lien  bonds  of  the  holding  com- 
pany, their  preference  shares  at  the  price  of  56s.  against  5  per 
cent,  first  lien  bonds  of  the  holding  company,  and  their  ordi- 
nary shares  against  50  per  cent,  of  the  authorised  issue  of 
ordinary  shares  of  the  holding  company.  The  result  would  be 
that  they  would  get  about  £1,25TJ,000  in  5  per  cent,  first  lien 
bonds  and  half  the  ordinary  shaves  issued  by  the  holding 
company.  The  bonds  were  to  be  redeemable  in  not  later  than 
ten  years,  and  in  security  for  them  were  to  be  deposited  with 
trustees  all  the  American  holdings  of  British  Westinghouse 
shares  and  debenture  stock,  and  also  the  110,0X1  preference 
shares  of  £2  each  to  be  created  by  the  British  Westinghouse 
Co.,  and  sold  by  it  to  the  holding  company.  The  income  on 
all  those  securities  would  go  to  the  holding  company.  The 
interest  which  the  Americans  would  receive  on  the  bonds  of 
the  holding  company  would  be  exactly  equivalent  in  amount 
to  the  return  which  they  it  present  got  from  their  holdings 
in  the  British  Westinghouse  Co..  on  the  basis  of  that  com- 
pany's paying  7j  per  cent,  on  its  preference  shares.  There- 
fore, the  only  hope  their  American  friends  had  of  getting  a 
better  return  in  the  future  than  at  present  lay  in  any  divi- 
dend they  might  get  on  their  half  of  the  holding  company's 
ordinary  shares.  Before  distributing  a  dividend  on  its  ordi- 
nary shares  the  holding  company  would  have  to  pay  interest 
on  it-  bond.-  and  dividend  on  its  preference  shares,  besides 
providing  for  its  administration  expenses,  and  as  its  income 
would  consist  of  what  it  received  from  its  holdings  in  the 
British  Westinghouse  Co.  it  would  be  able  to  pay  a  dividend 
on  Us  ordinary  shares  only  if  the  British  Westinghi 
paid  a  larger  dividend  than  7£  per  cent.  As,  however,  the 
Americans  would  have  only  half  the  ordinary  shares  in  the 
holding  company  they  could  in  no  case  have  so  ttood  a  return 
as  if  they  had  not  parted  with  their  holding  in  the  British 
Westinghouse  Co.  \-  to  the  values  put  upon  their  holdings 
by  their  American  friends,  let  them  take  the  preference  shares 
of  the  company  which  they  sold.  The  price  he  had  men- 
tioned, namely,  ofis. .  was  based  on  the  market  price  at  the 
time  the  option  agreement  was  made,  namely.  50s.,  and  the 
premium  of  6s.  was  added  in  view  of  their  acceptincr  pavment 
in  10-year  bonds,  which  mieht  not  prove  an  easily  market- 
able securitv  at  par.  and  which,  in  anv  case,  did  not  offer 
the  possibility  of  an  increase  in  value  comparable  with  the 
cossible.  and  even  probable,  increase  in  the  value  of  the 
British  Westinghouse,  preference  share.  The  price  fixed  for 
the.  debenture,  stock  was  S6,  as  against  a  market  price  of  about 
68J  at  the  time  the  agreement  was  signed.  The  prices  fixed 
showed  a  loss  of  nearly  £600,000  to  their  American  friends  on 
their  ca*h  investment  nearlj  20  years  ago.  an  investment  on 
which  thev  had  no  return  until  the  last  four  years,  and  tin- 
loss  was  definitely  fixed  just  as  the  investment  promised  to 


become   profitable.     They    did    not    wish    to   part    with    their 
holding,   and   were   under  ao  necessity   to   do   bo,   for   during 
several    years   they    had    bun    making    very    large    profits    in 
their  own  business.     Their  consent  to  the  prop 
solely  because  thev  were  broad-minded  enough  to  aj 
the  motives  which    prompted  then-  request,  and  the 
considered     that     their    thanks    were    due    to    them     for    the 
generous  way  in  which  thev  had  met  them.     Coming 
question    oi    the    new     debentures,     when    th 
memorandum  was  issued  some  ol  the  details  as  regarded  these 
and  some  other  matters  had   not  been  definitely  settled    and 
re    only   an    approxima  the    total    available 

new  capital  could  be  given.  One  oi  those  details  was  the 
issue  price  ot  the  debentures,  which  had  since  been  fixed  at 
95,  as  a  result  of  which,  and  of  another  small  item  the  total 
available    new    capital    would     be    only     £720,000,    inst 

about  £750,000  as  stated  in  the  memorandum.  The  terms 
the  directors  considered  reasonable  under  present  conditions 
and  with  the  prospects  ol  improved  dividends  thev  should 
prove  better  tor  shareholders  than  an  equivalent  issue  of  new 
preference  shares.  Proceeding  to  refer  in  conclusion  to  the 
parties  providing  the  money,  the  Chairman  said  that,  for 
the  reasons  given  in  the  memorandum  and  for  other  reasons 
it  was  not  possible  to  form  a  combination  of  shareholders! 
They  were  advised,  on  consultation  with  their  financial 
friends,  that  it  would  not  be  possible  to  find  the  monev  under 
present  circumstances.  (  toe  reason  seemed  to  be  conclusive 
1  Oder  the  option  agreement  it  was  a  condition  that  the 
11(1, noo  new  shares  ,,!  the  British  Westinghouse  had  to  be 
deposited  with  the  trustees  for  the  first  hen  bonds  of  the 
holding  company.  But  an  investment  in  the  holding  com- 
pany was  not  likely  to  be  attractive  to  the  shareholder  of  the 
British  Westinghouse  Co..  because  the  subscriber  to  the  hold- 
ing company  was  limited  to  6  per  cent,  on  his  preference 
shares,  and  could  not  get  anything  from  his  ordinary  shares 
iinl.-,  the  British  Westinghouse  Co.  paid  more  than  1\  per 
cent.,  and,  if  it  did.  had  to  share  any  surplus  with"  the 
Americans.  Moreover,  it  was  not  mi  lelj  a  question  of  find- 
in.  E220,000.  Here  bad  to  be  an  undertaking  to  redeem 
within  in  years  the  £1,250,000  first  lien  bonds,  ami  also  to 
provide  additional  capital  to  the  extent  of  £500,000  for  the 
British  Westinghouse  Co.-,  that  was  to  say  something  like 
62,000,000  in  all.  There  was  no  hope  of  doing  all  this, 
especially  under  present  circumstances,  unless  with  the  assist- 
ance of  some  powerful  group.  In  consideration  for  its  under- 
taking these  heavy  obligations,  the  group  stipulated  that  the 
holding  company,  for  which  it  found  all  the  monev.  should 
possess  a  three-fourths  voting  power  in  the  British  Westing- 
bouse  Co.  To  furnish  this  voting  power,  it  was  proposed  that 
the  British  Westinghouse  Co.  should  issue  to  the  holding  com- 
pany in  return  for  £25,000  in  cash,  500,000  shares  of  Is.  each. 
which  in  combination  with  its  other  holdings  of  their  securi- 
ties would  give  it  the  requisite  majority.  Those  shares  were 
entitled  to  a  dividend  limited  to  7'  per  cent,  only  after 
payment  oi  dividends  of  15  and  80  per  cent.  on. the  prefer- 
ence and  ordinary  shares  respectively.  No  commiss 
any  kind  were  payable  in  respect  of  any  part  of  the  trans- 
action, and  the  directors  considered  that  the  terms  as  a  whole 
were  favourable,  especially  under  present  conditions.  The 
group  which  was  undertaking  the  obligations  was  the  Metro- 
politan Carriage.  Wagon  &  Finance  Co..  Ltd..  of  which  Mr. 
Dudley  Docker  was  chairman.  It  was  entering  into  the 
transaction  because  it  saw  its  way  in  connection  with  its 
own  bii-iness  to  develop  in  many  directions  and  make  more 
profitable  the  business  of  the  British  Westinghouse  Co. 
That  it  was  prepared,  after  careful  examination  of  their  books 

:'!l|i    nuts,    to  take   so  large  an   interest  in    their   business 

showed  the  confidence  of  the  group  in  the  position  and  pros- 
pects of  the  company,  and  furnished  a  practical  guarantee, 
to  the  company  of  getting  any  further  capital  it  might  re- 
quire. The  group,  having  made  so  large  an  investment, 
would  have  a  strong  interest  in  protecting  it  by  finding  any 
further  funds  which  might  be  necessary.  The  consent  of  the 
Treasury  had  been  asked  and.  considering  the  importance 
from  a  national  point  of  view  of  the  object  to  be  attained. 
there   was  no  reason  to  anticipate  a   refusal. 

Mr.   N.  B.   Dickson  seconded   the   resolution. 

In  reply  to  shareholders,  the  CHAIRMAN  said  the  negotiations 
began  nearly  a  year  ago,  but  they  were  not  eventually  carried 
through  until  the  beginning  of  December,  long  before  there- 
was  any  idea  of  America  coming  mto  the  war.  Whether  the 
directors  would  have  thought  it  desirable  to  complete  the 
■  us  if  Vmerica  bad  come  into  the  war  while  thev 
were  in  progress  he  could  not  sa\  .  hut  he  should  think  it 
was  probable  they  would  have.  Although  they  were  delighted 
that  the  United  States  had  come  into  the  war.  the  directors 
-till  thought  it  wa;  hiehlv  important  that  the  concern  should 
be  a  purely-  British  company.  He  quite  admitted  that  it 
meant  handing  themselves  over  to  the  new  group  "  lock. 
stock,  and  barrel.  '  but  he  was  not  sorry  it  was  goinc  to  be 
done,  as  he  believed  the  group  would  make  the  transaction 
a  profitable  one  to  the  company  as  well  as  to  themselves. 
They  made  it  a  condition  that  they  were  to  i:et  control,  other- 
wise they  would  not  put  up  the  monev.  Thev  were  becom- 
ing responsible  for  raising  £2,000,000,  and  it  would  have 
been  impossible  to  get  that  money  from  the  exfsting  share- 
holders lie  agreed  it  would  hav^  been  nicer  it  the  arrange- 
ment could   have   been   carried  out   without   the  shareholders 
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having  to  give  up  control,  but  it  was  necessary  for  the  sake 
ol  the  company  to  agree  to  the  terms,  and,  in  the  end,  he 
did  not  believe  that  anyone  would  be  dissatisfied  with  the 
waj  in  which  the  arrangement  had  been  carried  out. 

I!,t.  resolution  was  then  carried  with  one  dissentient. 
Subsequently,   separate  meetings  of  the  ordinary  and   pre 
ference    shareholders    were    held   at    which   the    scheme    was 
approved,   one    shan  boldei    voting   against    the   resolution    in 

each   insta 

The    net     profit    for    L916,    after    provid- 
Llectric  ing    £6,597    for    debenture     interest    and 

Construction       610,000     for     depreciation,     was     £51,504 
Co.,  Ltd.  (against    £43,24J    for    the    previous    year), 

plus  £16,839  brought  forward,  less  excess 
profits  duty  paid  for  the  year  ended  March,.  1915,  leaving 
available  for  distribution  £65,041.  Alter  paying  the  7  per 
cent  preference  dividend,  1\  per  cent,  for  the  year  on  the 
ordinarj  sharks,  and  transferring  £12,389  to  the  general 
reserve  fund,  making  it  £62,500,  £31,442  is  to  be  carried  for- 
ward, subject  to  liabilities  under  the  Finance  and  Munitions 
of  War  Act-  for  the  two  years.  During  the  year  the  company 
was  almost  entirely  engaged  on  special  electrical  work.  Pricea 
of  materials  and  rates  of  wages  continued  On  the  up  grade. 
The  increased  net  profit  is  due  mice  more  to  a  larger  turn- 
over, winch  has  been  accomplished  through  the  redoubled 
efforts  of  the  -tall  and  workmen.  Annual  meeting:  May  31st. 
Capital  expended  during  1916,  £2,699; 
Potteries  revenue,   £150,481.     Traffic  and   parcels  re 

Electric  Trac=      ceipts   increased    by     £13,993    to    £135,120. 

tion  Co.,  Ltd.  Working  expense-  increased  by  £12,278, 
although  many  repairs  and  practicallj 
all  renewals  had  had  to  be  postponed  The  amount 
brought  forward  was  £4,935  Vfter  deducting  expenses 
chargeable  to  revenue  (including  £11,025  for  debenture  La- 
tere     I    £10,000    for   renewals).    £10,000  is  put    to  reserve. 

;,  per  cent,  is  paid  on  the  preference,  and  :u  per  cent,  on  the 
ordmarv  shares  leaving  £7,261  to  carry  forward.  The  reserve 
is  now "£46,128,  and  renewals  account  £45.738.  Cn  order  to 
provide  against  the  cist  of  carrying  out  the  deferred  repairs 
and  renewals  when  conditions  again  become  normal,  a, 
larger  amount  is  carried  to  reserve  and  a  larger  sum  carried 
forward.  \  fresh  draft  agreement  providing  lor  a  postponi 
in,  nt  by  the  Stoke-on-Trent  Corporation  of  the  date  of  pur- 
chase of  the  tramways  in  the  borough  is  now  before  the 
Council.  . ,    ,  ,  , 

Mr      H.    KAH.N    presided     at     the    annual 

West  London      meeting,  on  May  16th.    He  said  that  the 

and  Provincial      gross  revenue   of   the  Ohiswick   Electricity 

Electric  Supply     Supplv    Corpn.,     which    supplied     \ber\st- 

Co.,  Ltd.    '     wyth   as  well  as  Ohiswick,  had    increased 

by    £897   to   £20,523,  and  the   number  of 

consumers  by  31  to  2,809.    The  net  revenue  had  increased  bj 

c|7|         II rporation   had    paid    5    per    cent,    dividend.     The 

speaker   referred   to  the   increased   cost   of  fuel  and   manage- 
ment    and   -aid  that   the  year   had    heen   nne    of  considerable 
difficulty.    They  had  managed  touhtam  additional  power  con- 
sumers, and   the}   had  further  raised  tic  charges  in  Ohiswick 
by  in  pei  cent.,  and  m    Vberystwyth  to  the  full  charge  allowed 
by  the  Statute      The  new-  "Diesel  plant  at  Ohiswick  was  work- 
ing very   satisfactorily  and,  in   spite  of  the  high  cost  of  oil 
fuel,   snowed    a    considerable   saving    as   compared    with    the 
ordinarj  steam-driven  sets.    A  resolution  was  adopted  paying 
ti  per  cent.,  less  tax.  on  the  cumulative  preference  shares, 
h'or  1916,  the  balance  at  credit  of  profit 
Callender's        and    loss    is    £117,597,    and     £207.347    was 
Cable  and  brought    forward,    making    £324,944.     Tins 

Construction  is  dealt  with  as  follow.-:  Debenture  in 
Co..  Ltd.  teresi  £13,500;  pref.  dividend.  £10,000 
depreciation  of  buildings,  plant,  machinery 
and  office  furniture,  £17,237;  dividend  and  bonus,  and  spei  ial 
bonus,  aggregating  20  per  cent,  less  income  tax,  £35.000; 
carry  forward.  £249,207.  The  war  hat  seriously  hampered  the 
operations  b)  the  company,  and  regular  business  has  con- 
tinually decreased,  owing  to  the  restrictions  and  regulations 
of  the  Minister  of  Munitions,  to  increasing  difficulties  in 
manufacture,  and  to  the  more  stringent  curtailment  of  ship 
rang  finalities.  The  general  home  trade  m  electrical  wires 
and  cables,  together  with  the  export  trade  to  branches  and 
customers  overseas,  bad  therefore  practically  come  to  an  end 
at  the  close  of  the  year.  On  the  other  hand,  the  special  work 
undertaken  had  largely'  increased.  SO  that  the  workshops  wen- 
well  employed1.  The  requirements  of  National  Service  had 
made  great' demands  upon   the  staff  and   workmen,  and  it  had 

been   with  the  ut st  difficulty  that  the  conduct  of  its  affairs 

at  its  offices  and  in  its  workshops  had  been  maintained. 
Ever?  effort  had  been  made  to  release  men  for  the  Arniv. 
and  an  increasing  number  of  women  was  being  substituted, 
both  at  Erith  and  at  Leigh,  for  the  men  hitherto  employed. 
The  constantly  augmenting  factory  charges,  the  increase  in 
the  cost  of  labour  and  materials,  and  the  difficulty  ol  obtain 
ing  supplies  bad  rendered  the  management  of  the  company's 
business  a  task-  of  considerable  difficulty.  Therefore  the  re- 
sults mil  t  be  deemed  satisfactory.  In  order  to  meet  the 
requirements  of  the  Government  for  the  company's  usual  run 
!  production  and  for  other  materials,  considerable  extensions 
had  ■  i  sary  in  buildings,   plant,  and  machinery,  both 

at  Erith  and  at  Leigh,  and  further  extensions  were  now.  being 
made.     As   usual,   all   plant  and   appliances  had  been   main- 


tained m  thorough  older  The  cost  of  BO  doing  had  consider- 
ably increased  over  that  in  any  previous  year,  largely  due  to 
the  difficulties  experienced  in  maintenance  and  the  high 
prices  of    materials.     The    operations   of   the    Anchor  Cable 

Co.,     Ltd,     had    during     the     year    become    still     more    closely 

merged  in  those  of  this  company.  The  workshops  at  l.eigh 
had  been  fully  employed,  <>n  behalf  of  the  company,  running 
da\  I  night,  on  important  contracts  for  cables.  Twenty- 
lour    men    from,  the    company's    service    have   given    their    lives 

tor  thin  country.  Since  the  .lose  ol  the  last  financial  year 
Mr.  A.  W.  Tait  had.  at  the  request  ol  the  directors,  joined 
tie     I d    of    the   company.      Annual  meeting:    May    31st. 

The     Concordia,    Elektrizitats    AM.,    of 

German  Dusecldorf,    reports   net    profits   amounting 

Companies.        to  i'S.liim  in   L916,  as  against  £8,800  in  the 

previous  year.  It  is  proposed  to  pa\  a  divi- 
dend of  1\  percent,  on  the  share  capital  of  £50,000,  being  the 
same   rate  as  in   1915. 

The  Dr.  Paul  Meyer  AM.,  of  Berlin,  makers  of  electrical 
apparatus,  realised  net  profits  of  £19,000  m  1916,  as  against 
£23,000  in    (he   preceding  year,  on   a    share  capital  of   £175,000. 

The  dividend  is  at  the  rate  of  7\  per  cent.,  as  in  1915. 

The  Faradii  und  Isolier-Rohr  Werke  Max  Una*  A.G.,  of 
Eeichenhain,  Chemnitz,  rep,, its  net  profits  of  i'-iO.lNHl  for 
[916,  as  compared  with  £14.000  in  the  previous  \'>  months. 
The  dividend  proposed  by  this  insulating  tube  company  is  15 
per  cent.,   as  against    12   per  cent,    in    1915. 

The  accounts  of  tin'  Kabelwerli  Wilhelminenhof  I  G.,  of 
Berlin,  show  net  profits  of  £13,700  for  1916,  ascompared  with 
£12,200  in  tlic  previous  year,  on  a  share  capital  .,1  £50.000. 
The  method  of  disposing  of  the  profits  is  not  stated;  in   1915 

a   dividend    at    the  rate   of    L8  per  cent,    was   paid 

The  Elektroteehnische  Fabrik  Rheydl  Mar  Schorch.  £  Co., 
of  liheydt,  reports  that  the  plant  was  chiefly  engaged  on  war 
work  m  [916.  \fler  appropriating  £11.ikhi  for  depreciation. 
a-     in     1915,     the    accounts    exhibit    net    profits    of    £40,000,    as 

against  £78,000  in  the  previous  year.  It  is  intended  to  paj 
a  dividend  '■(  15  pei  cent  on  the  share  capital  of  £131,000,  as 
compared   with  '20  per  cent,  in   1915. 

Tin-    I. an, I   and   Seekabel   Werke     i.G.,  tippets, 

earned  gioss  profits  amounting  to  £61,000  in  1916 
£52.000  in  till-  preceding  year,  the  net  profits  being  £37,000 
and  £38,000  m  the  two  years  respectively.  The  directors  re- 
commend the  payment  of  a  dividend  at  the  rate  of  1-2  per 
cent,  on  the  paid  share  capital  of  £262,500,  this  comparing 
w  ith   11    per  cent,  in    1915 

Tin-  Norddeutsche  Seekabel  Werke  A.G.,  of  Nordenham, 
which  belongs  to  the  group  of  the  Pelten  &  Guilleaume  Co. 
and  the  VK.C  reports  a  loss  of  £2,300  for  1916,  as  compared 
with  net  profits  of  £9,700  in  1915.  By  drawing,  however, 
upon  the  dividend  equalisation  and  redemption  funds  it  is 
possible  to  pa\  a  dividend  at  the  rate  of  I  per  cent,  on  the. 
share  capital  of   £300.000,  being  the  same  rat.'  as  in  [915. 

The  gross  profits  of  Korting  und  Mathiesen  A.G.,  of  Leipsig, 
an-  lamp  works,  reached  £54,000  in  [916,  as  contrasted  with 
r  1,000  oi  Ma-  previous  year.  After  meeting  general  expenses 
and  allocating   £16,000  to  depreciation,  as  against  £4,500,  the 

accounts  indicate  net  profits  of  £21,000,  as  compared  with 
610,000  in  [915.  A  dividend  of  8  per  cent,  has  been  declared, 
being  3  |vr  cent,  higher  than  in  1915. 

The  report  of  the  Elektriziiats  Lieferungs  Geselhc.haft ,  of 
Berlin,  which  owns,  and  is  otherwise  interested  in.  suppl^ 
works,  complains  of  the  high  prices  of  raw  materials  and  the 
anxieties  arising  from  the  increasing  scarcity  of  workmen 
The  net  profits  earned  in  1916  were  £163,000,  as  contrasted 
with  £169,000  in  the  previous  year,  and  the  dividend  is  at 
the  rate  of  L0  per  cent,  on  the  ordinary  share  capital  of 
£1,500,000,  being  the  same  as  in  each  of  the  two  preceding 
years,  and  comparing  with    12  per  cent,  in  1913. 

The  report  of  Voighi  and  llarffnrr  AM.,  of  Frank) 
Main,  states  that  the  company  was  busily  occupied  in  1916 
on  munition  work  as  well  as  in  its  own  special  departments, 
and  the.  export  trade  with  neutral  countries  even  experienced 
an  increase.  \s  gross  profits,  the  accounts  indicate  the  sum 
of  £169,000,  as  against  £155,000,  ami  net  profits  of  £102,000 
and  i'riT.tHHi  m  the  two  years  respectively,  after  have 
aside   £.14.000   for  depreciation »  as  compared  with   £15,000  in 

1015       The   dividend    is  at   the    rate  of   12   pel-    cent.,    as   C 

pared  with  J 2  per  cent,  in  1015.  8  per  cent,  in  I'.MI.  and  [2 
per  cent,  in  1913 

The  <".  Lorem  A.G..  Telephon  uud  Telearaphen  Werke,  of 
Berlin,  reports  that  the  turnover  in  1916  exceeded  that  in 
anv  preceding  year,  war  contracts  having  farmed  tic  greater 
portion  of  the  business.  The  works  were  extended,  and 
double  ami  trinle  shifts  wine  introduced.  The  ffross  profits 
amounted  to  £149.000.  a-  compared  with  £116.000  in  1915. 
and  the  sum  of  £57,000  ha-  been  applied  to  depreciation,  as 
against  £51.000,  the  plant  having  again  been  written  down 
to  one  shilling.  It  is  proposed  to  pay  a  dividend  at  the 
of  35  nor  Cent.,  as  in  the  previous  vr-e-  although  the  share 
canital    participating  is  greater  than  in  1015. 

The  directors  of  the  Bergmann  Elektrizitats  Werke  I.G., 
of  Berlin,  report  that  the  works  were  principally  encaged  on 
war  orders  in  1916.  which  frennentlv  led  to  fundamental 
alterations  in  manufacturine.  and  partly  to  stoppages  in  the 
deliveries.  Nevertheless,  the  value  of  the  turnover  w;as 
approximately  the  same  as  in  1915.  The  machinery  and  in- 
stallation   material    departments  and    the   cable   factory   were 
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again  fully  occupied,  and  peace  orders  could  only  be  satisfied 
to  the  extent  to  which  substitute  materials  for  copper,  &c, 
were  rendered  available.  The  reduction  in  the  profits  is 
attributed  to  the  considerable  increase  in  wages  and  in  the 
cost  of  materials,  which  was  not  equalised  by  any  advance 
in  sale  prices.  Alter  the  war,  great  problems  would  arise  in  the 
conversion  from  war  work  to  peace  work,  including  the  replace- 
ment or  repair  of  depreciated  machinery,  and  these  matters 
would  necessitate  a  large  expenditure,  for  which  provision 
had  ahead;  to  be  made.  The  machinery,  which  it 
books  at  £201,000  in  1915,  had  been  entirely  written  off,  to 
gether  with  the  additional  machinery  which  was  soleh  in 
stalled  for  war  work,  and  was  only  suitable  for  this  purpose 
unt-  show  gross  profits  amounting  to  £958,000,  as 
contrasted  with  £1 .006.000  in  1015.  After  defraying  general 
expenses,  taxes,  4c,  the  sum  of  £316,000  has  been  applied 
ciation,  as  against  £313,000,  leaving  net  profits  of 
£459,000,  as  compared  with  £573,000.  It  i-  proposed  to  dis- 
tribute 10  per  cent,  on  the  ordinary  share  capital  of  £2,387,000, 
as  contrasted  with  V1  per  cent,  in  1915  and  5  per  cent,  each 
in  1914  and  1913.  The  am. .nut  of  £132,000  has  been  placed 
to  the  war  reserve  fund,  which  includes  the  war  profits  tax 
(which  is  not  vet  collected  by  the  Government),  this  com- 
paring with  £200,000  in  1915;  and  £30.000  has  been  devoted 
to  benevolent  purposes,  as  in  1915,  the  balance  forward  being 
£24,000,  as  against  £19.000  in  the  previous  year.  Ii  is  added 
that  the  number  of  officials  and  workers  totalled  I, 
the  end  of  191". 


STOCKS     AND     SHARES. 


Shanghai  Electric  Construction  Co.,  Ltd. — Sir  A.  Dent, 
presiding  at  the  annual  meeting  in  London  last  week,  re- 
ferred to  the  continued  improvement  in  the  affairs  of  the 
company,  which  had  enabled  them  to  pay  a  dividend  of  III 
per  cent.,  as  against  7  per  cent,  for  the  previous  year.  There 
were  signs  of  a  serious  attempt  at  currency  reform,  which,  it 
was  hoped,  would  materialise  to  the  advantage  of  the  pre- 
sent  depreciated   coinage.     The    underground    cable   referred 

i  year  was  taken  up  and  the  copper  shipped  home  and 
sold    at    £130    per  ton.   realising    £2,300      The    railless  tram 

e  had  been  slightly  extended  to  Honan  Road  Bridge, 
and  the  route  continued  to  be  well  patronised.  Tf  the  Council 
sanction  the  new  scheme  they  would  gradually  introduce  the 
railless  system  on  some  of  the  narrow   stl 

Colombo  Electric  Tramways  &  Lighting  Co.,  Ltd. — Divi- 
dend.  10   per   cent.    (20s.    per  share),    free    of    income-tax.    lor 
year;    £15,000    to   general    reserve    and    renewal    fund,    from 
£4,000    has  been    written    off  special    renewal    account, 
leaving    £78,000;   £8,805  forward. 

A.  Reyrolle  &  Co..  Ltd.— The  net  profit-  for  1916,  after 
providing  for  debenture  interest  and  including  £2,896  brought 
forward,  were  £16,579.  A  dividend  of  12  per  cent,  is  pro- 
posed on  the  ordinary  shares,  together  with  a  bonus  of  10 
l«-r  cent,  on  l.oth  the  preference  and  ordinary  shares,  trans- 
ferring £5,000  to  the  reserve,  and  leaving  £3,779  to  be  car- 
ried  forward. — Financier. 

Metropolitan  Carriage.  Wagon  &  Finance  Co..  Ltd. — 
According  to  the  Horning  Post,  the  directors  propose  to  ra- 
the capital  ot  the  company  to  £3,000,000  by  the  crea- 
tion ol  a  million  ordinary  shares  of  i'l  each,  and  to  capitalise' 
£1,424,712,  being  part  of  the  undisturbed  profits  and  reserve 
fund-,  by  a  distribution  to  the  ordinary  shareholders  at  the 
rate   ol  one  new  share   lor  every  -hare  of    i'l   held. 

Merthvr  Electric  Traction  &  Lighting  Co..  Ltd. — Revenue 
A-.27.l7fi.  compared  with  £26,235.  Reserve,  £1,000;  dividend 
on   preference  shares,    £1,500;  6  per  cent,  on  ordinary  shares. 

£2,400;   carried    forward.    £507 

Pcnarth  Electric  Lighting  Co..  Ltd.— Revenue  for  1916, 
£5,371;  working  expenses,    £3,486     There  i-  put  to  renewals 

fund.  ±'750;  dividend  of  ]  per  cent,  on  the  ordinary  shares, 
£250;   carried   forward.    £288. 

Brisbane   Electric  Tramways   Investment   Co.,    Ltd. — The 

revenue  account  for  1916.  consisting  of  the  dividend  received 
from  the  Brisbane  Tramways  Co.,  Ltd..  amounted  t<>  £94,936. 
Available   balance   £101,792.      \    balance    dividend   of    I       per 

share,  free  of  income-tax.  on  the  ordinary  shares,  make 
per  cent.,  free  of  tax.  for  the  year,  is  to  be  paid,  and  £2 
carried  forwa  rd . 

Mirrlees.    Bickerton    &    Day.   Ltd. —  The    net    profit,    after 
providing     for    denreciation     and     directors'    fee-     and     excess 
profits  duty,   is   ±'10.947.  plus  £2,038  brought   forward 
directors  recommend  a   dividend    at    the  rate   of   7J   per   cent,, 
free  of  tax.   on  the  ordinary   shares,  transferring    £5,0 
reserve  fund,  and  carrying  forward    £1.266. 

Chloride  Electrical  Storage  Co.,  Ltd. — The  direct 

pose  to  make  up  the  ordinary  share  dividend  for  the  past 
year  to  10  per  cent.  A  100  per  cent,  scrip  bonus  was  recently 
declared. — Financial  Tim ea. 

Western    Telegraph    Co..    Ltd.— The    directors    ha* 

clared   the  third  quarterly  interim  dividend  of  3-.   per 
free  of  income-tax. 

CastnerKellner  Alkali  Co..  Ltd.— Interim  dividend  for 
the  six  months  ended  March  31st,  9  per  cent. 


",    Evening. 
I 
i  four  '.■  eeks  have  i  ithi  i    n  'Heel 

'  Ij    rent  by    blue    patches 
■  nee  and  resti 
i  .    1  he  Russian  di 

-  rtained  the 
vestige  ol  doubt  a-  t,,  Russia  re 
and  tin.-,  is  true   m  a    measure,     i  >thei 

fallen  much  more  severely  than  they  did.     \t  the  same  time, 
the    off-chance    of    German    intrigue    proving    successful    at 
id  certainly  helped   I  inst  business. 

The  intimation  that  the  United  State,-  would  shortly  put 
a  division  of  men  into  the  field  came  as  another  helpful  con- 
sideration.   The  settlement  of  the  engineers'  strike  had  been 

garded  a-  a  matter  ot  days,  hut  the  'bus  strike  looked  more 
serious — at  any  rate,  to  Londoners  unused  to  walking;  and 
the   removal  of  apprehension   on  the  -core   of  being   able  to 

get    hoot-leather  to  outlast    the   strike    trouble    was   one  of    the 
reasons   which   dispelled    dulness  and    depreciation.     Mone 
plentiful,  and  peace  rumi  i 

Underground    Electric   income    bonds  recovered    I 
touching   78J.      The   shares   of  both    el.  1  -r,    are   un- 
changed,   having    1 n   little  affected    by  the    strike.     Metro- 
politan consolidated   is  a   dull  spot  at  22|,  and  Districts  keep 
steady  about   16.    Stagnation  is  the  ruling  note  in  the   I' 

icks;    and    when    in    anv    market   there    is   nothing 
thi    inevitable  tendency  i-  to  let  prices  droop. 
With  a    fresh  recoverj    to   near,lj    1-.    2d.   in    the  Brazilian 
mge,   the  pric  k  k-  and   shall  -  w  ith 

the  country  are-  once  more  on  the  up  grade.  Brazilian  Trac- 
tion common  have  recovered  to  18,  and  the  preferred  are  a 
market  at  90.  Rio  Tram wav  5  per  cent,  mortgage  bonds 
tint  i-  to  say,  the  second  issue-  are  a  little  better  at  7V, 
while  the  Fir.-fs  have  been  changing  hands  just  lately  on  the 
basis  of  874.  The  Inglo-Argentine  group,  on  the  other  hand, 
is  a  trifle  easier,  the  fust  preference  declining  to  3  1/16,  with 
business  at  62s.  3d.  at  the  end  of  last  week.  The  4  per  cent. 
debenture  .-took  ha-  developed  a  mild  activity  at  7:t.  and  the 
I].  per  cent,  second  debenture  is  quoted  7:li.  and  the 
1     nt      debenture    holds    its    improvement    al 

Ol  the   Mexican   issues,  the  5  per  cent,  first  mortgage  bonds 

remain    at    in    and    the    6   per  cent.  10,   while   no 

further  changes  occurred  this  week  in  the  Mexican   Light  and 

descriptions        Kai.j11.1lie    Electric    Power    preference 

nearly  Is.  to  5s.  3d.     Victoria  Falls  preference  are  fairlv 

lively    at    i'l-.   6d 

Domestic  electric  shares  are  extremely  steady,  and  what 
httle  business  thei  I  com- 

panies.    County  of  London  ordinary  are  a  firm  spot  at   l()J, 

and  could   prohabh    be  sold   about  this  price.     Cities  have  b.  en 
1!   in1  as  high  as  £12  within   the  last   few    days.     Some  atten- 

1-  also  directed  to  the  debenture  stocks.  City  ■">  per  cent 

nture    commanding    93.      The   com  pan; 

el     debenture     ha-    not    he-en     dealt     in    for    the     past     -'X 
;:•:,)    jj    ,-,,11   ,1    7s    middle.      Th  is    quoted 

foi  Countj  I ;.  percent,  first  debenture  stock,  the  company's 
second  debenture,  also  bearing  interest  at  45-  per  cent.,  being 
about  70.  A  buyer  paid  13s.  for  Edmundson's  6  per  cent. 
cumulative  preference  the  other  day:  and  the  last  time  that 
the  6  per  cent,  non-cumulative  preference  changed  hands 
at  Kt-.  Business  in  the  company's  ordinary  share-  ha-  died 
awaj    lor  the   time  being;    the   nominal    price  is  3s.   9d.    for 

-haie- 

i  anadian  electric  bonds  ami  share-  have  been  influenced 
hardly  at  all  b;    tl  that  have  taken  place  in  many 

ol   the   Ame  ican   industrials,   attributed  to   the   new-  financial 
conditions   that   arise  out   ol    the  entry  of  the   United   S 
into  the-  war.     Canadian  General   Electrics  remain  at   114 
h-.th  common  and  preference,  Shawinigan  Water  at  I27j 
Karomistiquia   at  1±?'.. 

me-  shown  in  the  report  of  the  General  Electric  Co. 
of  \ev    York   ao  mpanv 

made    a    net    profit    oi    I  liars,   a-    compared    with 

1 1  |  million  dollar  ar  .  while  th. 

at    1  arc    nearly   50    million    dollars   more 

than  thev    -  month.    The 

ha-   paid  8  p- 

have  left  this  rate  unci  ithstanding   the  he. 

i. m   in   the  profits.     The  company's  surplus  is  no-- 

:I1   million   (loll. ii  - 

The    Electric    Const  of   Oris  country    publishes 

figures    which     look    a     bagatelle    when     compared     with     the 

ntic  total-  of   tin-    N  ncern.     But  it  ha-  done 

consul  id   in  the  year  1915-16,  the  net 

being     £8,000    higher    than    it     was    in    the 

ni-eviou-   year.     The  directors  keep  on   the  conservative 

by    retaining     the    dividend    at  t..    but    the    - 

forward    is   nearly   doubled    at    £31,400.      It    is    stated    in    the 
■  t   results  are   due   to  the  larger    tiirn- 
o\er.    Th,    price  of  the  shares  remains 

The   C   ■  ■    interim  dividend   is   also  out    - 

last  wrote,  and  i-  -  before — namely.   1~ 

This  j-  regarded  in  the  market  as  satisfaetorv.  and  the  ■ 
improvement    '-      ;    5    16   is  maintained.     British  Westinghouse 

prefereni  -  the  result  of  the  meetii  . 
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Monday,  when  the  shareholders  assented  to  the  scheme  of 
reorganisation,  of  which  we  have  already  given  the  details. 
The  expectation  her.'  is  now  general  that  by  the  directors' 
plan  for  bringing  the  Bontrol  of  the  company  into  this  country 
profits  "ill  be  substantially  increased  through  the  extra  oppor- 
tunities winch  this  will  give  the  hoard  of  obtaining  lucrative 
contracts,  which,  as  we  said  before,  could  not  have  been 
handled  under  the  fegis  of  an  American-controlled  concern. 

Calenders  are    a    g 1    market    at    13|,    showing    a   rise  of 

7s.  6d  on  the  week.  On  the  other  hand.  British  Insulated 
eased  off  to  ]-2\.  A  buyer  came  in  for  Edison  Swan  4  per 
cent    debenture  stock,  upon   which  the  price  hardened   to  704. 

Further  particulars  are  now  published  of  the  jssue  of  5  per 
c.'iit,  extension  debentures  M'.HT)  in  the  Metropolitan  Electric 
Supply  Co.  All  the  debentures  must  he  redeemed  within  14 
years  by  annual  drawings.  During  the  first  seven  years  the 
redemption  price  will  he  100.  and  in  the  second  period  it  will 
he  10'2*.  There  is  no  market  in  the  Stock  Exchange  for  the 
bonds,  hut  they  are  being  offered  outside  at  05.  It  is  said 
that  the  company  sold  them  at  90;  and,  as  we  hinted  a  few 
weeks  ago,  there  is  a  certain  soreness  in  the  London  market 
at  the  debentures  having  been  placed  away  from  London  in 
the  first  instance.  From  the,  investment  point  of  view,  they 
were  certainly  attractive  at  the  latter  figure.  Even  at  05. 
the  yield  is  5|  per  cent,  if  the  bonds  run  to  14  years' 
maturity;  while  if  they  are  paid  off  in  the  first  year,  the 
return  would  work  out  to  over  10J  per  cent,  on  the  money. 

Marconis  have  again  come  in  for  attention,  principally  be-  i 
cause  of  the  activity  that  has  developed  in  the  shares  of  the 
Marine  subsidiary.  The  latter  rose  to  2f,  and  the  parent 
shares  are  within  1/16  of  £3.  Industrials  generally  are 
steady.  Rubber  shares  show  a  trace  of  langour,  although  the 
price  of  the  material  is  good  at  3s.   Id.   per  lb. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Elbotbicity  Companies. 

Dividend  Price 

, ■ May  2-2,    Rise  or  Jail 

1915.    1916.  1917.         tbis  week. 

Brompton  Ordinary        ....      10         9  6J  — 

Charing  Cross  Ordinary           ..65  B*. 

do.       do.         do.     4*,  Pret..        4*.        4*  8i  — 

Chelsea        4         3"  2!  — 

City  of  London 8         8  11|  — 

do.       do.    6  per  cent.  Pret.       6         6  10 

County  of  London          . .        . .       7         7  10$ 

do.         6  per  cent.  Pref.       6         6  10 

Kensington  Ordinary     ....        7        10  5J  — 

London  Electric 3         8  1  — 

do.        do.  6  per  cent.  Pref.       6         4  8|  — 

Metropolitan         8         8  2J  — 

do.            4}  per  cent.  Pref.        4*.        -U  8J  — 

St.  James'  and  Pall  Mall          ..88  6}  — 

South  London       6         5  3|  — 

South  Metropolitan  Pref.         . .        7          7  21/-  — 

Westminster  Ordinary  ....       7         7  58  — 
Telegraphs  ahd  Telephones, 

Anglo-Am.  Tel.  Pref 6         6  67  +  * 

do.            Def 83,6      H  22J  — 

Chile  Telephone 8         8  6|g  — 

Cuba  Sub.  Ord 6         5  8  —J 

Eastern  Extension          ..        ..        8         8  13*  xd  — 

Eastern  Tel.  Ord.            ....        8         8  188  — 

Globe  Tel.  and  T.  Ord 7         7  12J  +1 

do.               Pref.            ..6         6  10|  +  * 

Great  Northern  Tel 22        22  88  — 

Indo-European 13        13  19*  — 

Marconi       10        10  2f3  +  J. 

New  York  Tel.  4J                                4}        4$  99  — 

Oriental  Telephone  Ord.                  10        10  2J  — 

United  R.  Plate  Tel 8         8  6J  — 

West  India  and  Pan fid.    6d.  1J  +  J 

Western  Telegraph        ....       8         8  14  — 

Home  Rails, 

Central  London,  Ord.  Assented        4          4  601  — 

Metropolitan         1          1  J23  —  i 

do.         District       . .        . .      Nil      Nil  16  — 

Underground  Electric  Ordinary     Nil      Nil  12  — 

do.               do.     "A"     ..      Nil      Nil  5'-  — 

do.               do.      Income          6         6  8DJ  +1J 

Fobeign  Trams,  Ao, 
Dividend 

1914.    lHl6. 

Adelaide  Sup.  6  per  cent.  Pref.         6         6  6  

Anglo-Arg.  Trams,  First  Pref.           6*,        6J  3  '„  —  ,1 

do.                2nd  Pref.  . .        6J        6j  2§  — 

do.               6  Deb.      ..6         6  69         ■         — 

Brazil  Tractions  . .          ....        4         4  48  +  1 

Bombay  Electric  Pref 6         6  10  

British  Columbia  Elec.  Rly.  Pfce.    6         6  60  

do.              do.           Preferred  —      Nil  42J  — 

do.             do.           Deferred  —      Nil  ■  34*  — 

do.              do.           Deb.           4J        44  64  — 

Mexico  Trams  5  per  cent.  Bonds     —      Nil  40  

do.            6  per  cent.  Bonds     —      Nil  30  — 

Mexican  Light  Common          ..        Nil    NU  14*  

do.             Pref NU    Nil  2!*.  — 

do.            1st  Bonds        ..        Nil    Nil  37 j 
Manutactubibq  Companies 

Babcock  &  Wilcox         ....      14       16  9*5  

British  Aluminium  Ord.          . .         6          7  26  9 

British  Insulated  Ord 16        17*  12*  _  } 

British  Westinghouse  Pref,                74        7*  23  +  5 

Callenders 15        20  ug  

do.        5  Pref.           ....         6          6  4  — 

Castner-Kellner  . .          . .        . .       20        22  SA,  

Edison  &  Swan,  £3  paid          . .      Nil       —  2 

do.        do.      fully  paid      ..Nil       —  I|  _ 

do.        do.  4  percent.  Deb.         4         4  70*  +1 

Electric  Construction  ....        6         7*  1  _ 

Gen.  Elec.  Pref 6         6  9a 

do.        Ord 10       10  15*  _ 

Heiuey      ■•         20       26  16*  - 

do.      4*.  Pref 44       4*  4  — 

India-Rubber       10        10  ill  

Telegraph  Con 20       20  87  — 

*  Dividends  paid  free  of  income-tax, 
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Wednesday,  May  23rd. 


CHEMICALS.   &.C. 


Acid,  Oxalio perl 

Ammoniac  Sal        per  t 

Ammonia.  Muriate  (large  crystal)  ,, 

[  Bisulphide  of  Carbon      . .        . .  ,, 

i  Borax n 

i  Copper  Sulphate „ 

i  Potash,  Chlorate per  1 

t       i,       Perchlorate         ..        ..  ,, 

i  Shellao           perc 

i  Sulphate  of  Magnesia      . .        . .  per  t 

i  Sulphur,  Sublimed  Flowers      . .  „ 

i       ,,         Lump ,, 

i  Soda,  Chlorate        per  1 

i      ,,      Crystals         pert 

i  Sodium  Bichromate,  casks       ..  perl 


METALS,   &c. 

Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 
:      „     Tubes  (solid  drawn)          ..  ,, 

,,      Wire,  basis    ..         ..        ..  „ 

:  Copper  Tubes  (solid  drawn)       ..  „ 

•  ,,        Bars  (best  selected)       ..  per  ton 
r      „       Sheet          „ 

„        Rod „ 

I      „        (Electrolytic)  Bars         . .  „ 

I      ,,  ,,  Sheets     ..         ,, 

I      „  „  Wire  Rods  „ 

I      „  „  H.C.  Wire  per  lb. 

'  Ebonite  Rod  . .        ..        ..        ..  „ 

:        „        Sheet  „ 

i  German  Silver  Wire        ..        ..  ,, 

i  Gutta-percha,  fine ,, 

i  India-rubber,  Para  fine   ..        ..  „ 

Iron  Pig  (Cleveland  warrants)    . .  per  ton 
„    Wire,  galv.  No.  8,  P.O.  qual.  „ 

r  Lead,  English  Pig ,, 

r  Mercury         per  hot, 

•  Mica  (in  original  cases)  small  . .  per  lb. 
»      ii                 „             ||      medium  „ 

r      ,,  ,,  ,,      large  ..  ,, 

/  Silicium  Bronze  Wire     ..        ..  per  lb. 

•  Steel,  Magnet,  in  bars      ..        ..  per  ton 
r  Tin,  Block  (English)        ..        ..         „ 

i    „      Wire,  Nos.  1  to  16    ..        ..  per  lb. 


1/6 
£75 
£64 
£23 
£39 
£61  10 
2/6 
2/- 

215/- 
£16 
£35 
£25 
1/- 

120/- 


1/8J  «0  1/9** 
£166 
£165 
£165 
£142 
£167 
£150 
1/5J 


3/- 


Nom. 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14/.  &  up. 

l/9i 


a  G.  Boor  4  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


Quotations  supplied  by— 

e  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


Central  Station  Employes. — According  to  the  Eastern 

Morning  Newx,  Mr.  Charles  Doughty,  appointed  by  the  Industrial 
Commission,  presided  at  the  Guildhall,  on  May  16th,  in  arbitra- 
tion proceedings  between  the  Hull  Corporation  and  employes  of 
the  electricity  department.  The  latter  had  made  an  application 
to  the  Corporation  for  an  increase  of  12s.  a  week,  in  accord- 
ance with  an  award  of  the  Committee  on  Production.  Mr. 
H.  A.  Learoyd  (town  clerk)  represented  the  Corporation,  and  Coun- 
cillor Pybus  (chairman  of  Hull  Electricity  Committee).  Mr.  Magoris 
(acting  city  electrical  engineer),  and  Mr.  T.  6.  Milner  (city 
treasurer)  attended.  Mr.  P.  J.  Tevenan  (general  secretary  of  the 
Municipal  Employes'  Association)  and  Mr.  J.  M.  Gibson  (district 
secretary)  put  the  case  for  the  men,  who  are  in  a  certified  occupa- 
tion. It  is  stated  that  if  the  amount  were  awarded  the  cost  would 
represent  £2,000  a  year.  Mr.  Doughty  expressed  appreciation  at 
the  way  the  case  had  been  put  on  both  sides.  The  award  will  be 
made  in  due  course. 

Willesden  U.D.C.  has  revised  the  scale  of  wages  to  the  technical 
staff  as  follows  : — Senior  charge  engineer  and  meter  tester,  40s.  per 
week,  rising  by  annual  increments  of  2s.  6d.  to  50s.  :  shift  engineers 
35s.,  rising  to  47s.  6d.  ;  junior  engineers  20s..  rising  to  30s. ;  works 
foreman  50s.,  rising  to  60s.  ;  plumber  jointers  45s..  rising  to  .">2s.  tid. ; 
mains  ganger  40s..  rising  to  47s.  6d.  ;  arc  lamp  mechanic  37s.  (id., 
rising  to  45s.  ;  arc  lamp  trimmers  30s.,  rising  to  37s.  (id.  ;  motor 
mechanics  37s.  (id.,  rising  to  50s.  ;  installation  inspectors  37s.  Gd., 
rising  to  47s.  6d. 

Educational. — The    Court    of    Governors    of    Sheffield 

University  have  sanctioned  separate  Faculties  of  Engineering  and 
Metallurgy  in  place  of  the  existing  Faculty  of  Applied  Science. 
The  Vice-Chancellor  (Dr.  Ripper)  announced  that  it  had  been 
possible  to  include  among  the  members  of  the  Faculty  of  Engi- 
neering two  distinguished  members  of  the  profession — Mr.  W.  H. 
Ellis  (Master  Cutler)  and  Mr.  S.  Blake  Walker. 

The  Metric  System. — At   the   dinner  of    the  Brighton 

Rotary  Club  last  week,  the  president  (Mr.  A.  F.  Graves)  told  a 
story  of  his  meeting  two  Polish  gentlemen  during  a  trip  on  the 
Continent,  who  caused  him  great  astonishment  by  their  perfect 
knowledge  of  English.  In  reply  to  his  inquiry  as  to  how  they 
learnt  to  speak  the  language  so  well,  they  replied  that,  as  they  had 
only  such  a  very  simple  system  of  weights  and  measures  to  learn, 
they  had  plenty  of  leisure  in  which  to  acquire  other  languages 
besides  their  own. 

Compulsory  use  of  the  metric  system  was  urged  on  Wednesday 
by  the  L.C.C.  Edu  cation  Committee. 
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SURGE     BREAKDOWNS     IN      NETWORKS. 


Is  a  recent  issue  of  the  Heme  Gswfale  de  V  Elect  ricite\  M.  J. 
Sarolea,  Technical  Director  of  the  Societe  Lyonnaise  ties  Forces 
Motrices  du  Rhone,  describes  two  important  breakdowns  which 
occurred  on  his  network,  and  which  he  attributes  to  resonance  set 
up  by  over-voltage  surges.  The  first  of  these  breakdowns  occurred 
some  months  ago,  when  a  dead  earth  was  established  on  a 
3  X  25  sq.  mm.  high-tension  cable  feeding  a  metallurgical  works 
situated  985  yards  from  the  end  of  a  3  x  150  sq.  mm.  feeder. 
4,500  yards  in  length.  The  feeder  was  connected  to  the  hydro- 
electric power  house  through  an  induction-type  booster.  Simul- 
taneously with  the  occurrence  of  the  dead  earth,  the  leading-in 
turns  on  the  station  side  of  a  modern  static  booster  were  short- 
circuited  between  themselves,  put  to  earth,  and  finally  cut  through 
from  the  first  to  second  or  from  the  second  to  third  turn  in  each 
of  the  three  columns.  Also,  an  alternator  was  put  out  of  service 
by  short  circuit  between  turns'  at  about  one-quarter  of  the  length 
of  the  windings  from  the  leading-in  point.  Inspection  of  the 
out-outs  on  the  network  showed  that  42  of  them  had  operated, 
whereas  those  in  the  power  house,  even  on  the  bars,  had  remained 
inoperative. 

The  second  breakdown  considered  occurred  a  few  months 
later,  when  an  earth  developed  on  a  branch  of  the  network 
(3  X  15  sq.  mm.)  opposite  the  collar  of  a  high-tension  box, 
about  1,100  yards  from  the  distributing  post  of  a  3  X  300  sq.  mm. 
feeder,  8,550  yards  in  length.  Two  adjacent  alternators  in  the 
hydro-electric  station  were  seriously  damaged,  and  a  third  machine 
suffered  short  .circuit  between  turns  in  one  coil  at  about'bne- 
twelfth  the  distance  from  the  lead-in  :  the  insulation  to  earth  of 
this  coil  remained  perfect.  The  machine  most  seriously  injured 
had  a  general  short  circuit  near  the  terminals,  and  several  adjacent- 
coils  were  badly  damaged.  Projection  of  molten  metal  and  dis- 
placement of  the  arcs  by  windage  from  the  rotor  were  apparently 
responsible  for  the  breakdown  of  the  adjacent  alternator.  The 
third  alternator,  however,  was  some  distance  from  the  other  two. 
Many  cut-outs  opened  in  the  network,  but  the  station  cut-outs 
remained  closed. 

The  series  instrument  transformer  of  the  first  alternator  (which 
experienced  general  short  circuit)  practically  exploded,  with  the 
expulsion  of  a  number  of  arcs  and  a  fusillade  of  pieces  from  the 
wreckage  of  the  transformer  and  the  framework.  The  17  other 
alternators  in  service  at  the  time  delivered  an  enormous  current  to 
the  short-circuited  alternator,  and  it  was  the  heating  effect  of  this 
current  and  not  its  electromagnetic  action  on  the  winding  that 
-destroyed  the  instrument  transformer  in  this  case,  and  in  others 
which  have  come  under  the  author's  notice.  The  copper  is  brought 
practically  to  melting  point,  with  the  result  that  the  porcelain  or 
other  supporting  insulation  is  shattered. 

These  two  breakdowns  are  amongst  the  most  serious  encountered 
during  18  years  of  intensive  operation,  and  one  cannot  fail  to  be 
struck  by  the  following  points  of  similarity  in  the  two  mishaps. 
A  dead  earth  on  the  high-tension  network  at  a  point  far  from  the 
station  ;  a  short  circuit  between  phases  and  earth  at  the  leading-in 
terminals  of  an  alternator  or  step-up  transformer  on  the  station 
side  ;  a  short  circuit  between  turns  in  a  coil  remote  from  the 
leading-in  terminals  of  a  second  alternator,  this  coil  remaining 
perfectly-Insulated  from  earth  ;  and.  finally,  the  indifference  of  the 
station  voltage  limiters.  despite  the  operation  of  many  limiters  on 
the  network. 

A  great  many  critical  and  analytical  theses  have  been  published 
during  the  past  few  years  concerning  pressure  surges  in  generator 
and  distributing  circuits,  and  much  valuable  information  and 
assistance  has  been  derived  from  these  theoretical  investigations. 
It  is  noticeable,  however,  that  the  cause  and  circumstances  of 
pressure  surges  have  been  expounded  more  accurately  and  more 
frequently  than  simple  remedies  have  been  suggested.  For  a  long 
time  too  much  importance  was  attached  to  surges  set  up  by  sudden 
interruption  of  short  circuits.  Petersen-  estimates  that  such  surges 
rarely  exceed  20,000  volts  after  total  reflection  of  the  surge  wave 
on  windings  of  high  "  characteristic  resistance."*  The  author 
estimates  that  the  general  potential  increase  on  his  network  due  to 
interrupted  short  circuit  could  hardly  exceed  10,000  volts.  Such 
surges  could  cause  numerous  failures  of  insulation,  but  it  is  not 
necessary  to  bring  in  these  surges  to  explain  the  damage  to  various 
parts  of  the  equipment  caused  by  the  breakdowns  described 
above. 

When  an  accidental  "earth  "  occurs  on  a  distribution  cable,  the 
effect  may  be  investigated  by  assuming  that  an  E.M.F.  equal  and 
opposite  to  the  instantaneous  p.d.  to  earth  is  applied  to  each  phase 
at  the  point  of  breakdown.  Making  certain  justifiable  assump- 
tions, and  proceeding  by  means  which  it  is  not  necessary  to  repro- 
duce in  detail,  it  is  an  easy  matter  to  arrive  at  an  approximate 
estimate  of  the  surges  set  up  by  connecting  a  source  of  known 
voltage  and  unrestricted  power  to  a  circuit  open  at  its  far  end.  and 
either  homogeneous  or  composed  of  sections  with  different  charac- 
teristics. In  some  cases  the  resultant  pressure  wave  is  very  com- 
plex. On  applyihg  an  E.M.F.  E  from  a  source  of  unlimited  power 
to  a  cable  jvhich  is  connected  to  a  second  cable  of  high  resistance 
as  compared  with  the  first,  and  open  at  its  far  end.  the  wave 
reflected  from  the  beginning  of  the  second  cable  is  2  E  in  ampli- 
tude, and  from  the  end  of  the  line  is  4  E.  If  an  earth  or  short 
circuit  occurs  at  a  point  on  the  conductor  at  voltage  E,  the  absolute 
value  of  the  discharge  wave  cannot  exceed  3  E.     The  problem  is 

*  The  characteristic  or  wave  resistance  of  the  line  =  \'(Xry)  = 
\t  (linear  self-inductance/capacity),  and  is  about  600  ohms  for 
aerial  lines,  40  or  50  ohms  for  the  author's  subterranean  cables, 
and  loo  to  1,00m  ohms  for  transformers  and  machines 


simplified  if  the  two  cables  are  of  equal  length,  or  if  the  length 
of  the  second  is  a  multiple  of  that  of  the  first.  There  is  then 
resonance. 

Under  practical  conditions  neither  surges  nor  beats  conserve 
either  their  amplitude  or  their  rectangular  wave  form.  Damping 
reduces  the  amplitude  (the  more  rapidly,  the  higher  the  frequency 
of  the  harmonics),  and  the  speed  of  transmission  of  the  wavw 
depends  on  the  degree  of  the  harmonic.  The  conditions  of  reson- 
ance— when  E  is  applied  to  one  line  connected  to  a  second  of  high 
wave  resistance— are  fulfilled  when  the  length  of  the  second  line  is 
equal  to,  or  three,  five,  or  seven  times,  that  of  the  first  line.  The 
maximum  surge  voltage  is  reduced  in  the  ratio  of  the  square  root  of  the 
lengths.  If  the  second  line  be  short-circuited  at  the  far  end  there  is 
resonance  when  the  length  of  the  line  is  any  whole  multiple  of 
the  length  of  wave  emanating  from  the  source.  This  natural 
period  of  vibration,  corresponding  to  a  homogeneous  line  of 
length  I.,  vibrating  in  quarter-wave,  is  found  in  any  circuit  com- 
prising inductance  L  and  capacity  c  in  series,  so  long  as 
2  w  >/l  C  =  4  tyr  =  4  Irfv,  From  this  follows  a  proposition  of 
the  highest  practical  importance.  Any  sustained  wave  of 
length  4  'i  produced  in  a  homogeneous  line  of  length  h  (whether 
by  closing  an  interrupter  connected  to  a  source  of  unlimited 
power  or  by  short-circuiting  or  earthing  some  point  in  the 
circuit),  causes  pressure  resonance— theoretically  unlimited,  but 
restricted  in  practice  by  damping.  Dangerous  pressures  may  be 
reached,  even  if  2  it  s/  h  c  is  only  approximately  equal  to  4  lijv. 
In  a  modern  central  station  network,  there  are  always  in  series 
such  inductances  as  cut-out  coils,  current  transformer  primaries, 
boosters,  and  transformers,  and  such  capacities  as  those  of  generator 
cables,  bus-bars,  an&  so  forth.  The  number  of  factors  is  so  great, 
and  conditions  are  so  variable,  that  they  cannot  reasonably  be  made 
the  basis  of  numerical  calculation,  but  since  4  h\r  is  obviously 
small  (/  being  only  a  few  miles  in  cable  networks,  and  r  being  the 
velocity  of  wave  propagation),  L  c  .may  also  be  very  small,  so  that 
resonance,  or  a  dangerous  approach  thereto,  is  easily  realised  in 
practice. 

The  three  frequencies,  quite  independent  of  each  other,  which  it 
is  necessary  to  take  into  consideration  when  studying  abnormal 
pressures  in  large  distributing  systems,  are  : — (1)  The  generator 
frequency  and  its  odd  harmonics  (generally  of  negligible  ampli- 
tude in  the  higher  frequencies).  (2)  The  natural  frequency  of 
the  circuit  and  the  odd  harmonics,  which  are  generally  damped 
out  by  transmission  lines,  and  to  a  still  greater  extent  by  cables. 
(3)  The  frequency  of  the  disturbance  produced  in  the  circuit, 
which  appears  as  a  series  of  waves  propagated  along  the  line,  and 
reflected  partially,  or  wholly,  with  interferences  or  complex 
superimpositions. 

In  the  two  particular  breakdowns  here  considered  a  discharge 
wave  was  propagated  through  the  system,  following  the  earthing 
of  a  high-tension  cable,  and  this  set  up  numerous  partial  and 
complete  reflections  and  a  very  complex  distribution  of  pressure. 
None  of  the  800  transformers  (some  very  «ld)  on  the  system,  nor  any 
of  the  360  km.  of  high-tension  cable  suffered  any  injury  from  the 
wave.  Damage  was  confined  to  modern  and  thoroughly  well-built 
apparatus  in  the  station  itself,-*doubtless  owing  to  local  circum- 
stances making  the  stress  on  the  insulation  particularly  severe  in 
these  cases.  The  initial  "  earth  "  on  the  network,  at  a  distance  of 
several  kilometres  from  the  station,  was  equivalent  to  the  sudden 
application  of  a  negative  E.M.F.  :  —  (e)  =  —  (k  3,500/ -J  3)  set  up 
by  a  short  wave  of  length  nearly  equal  to  that  of  the  oscillating 
circuit.  The  latter  included  booster  at  station  entrance  bus-bar 
capacity,  feeder  trip-relay  transformers,  feeder  board  capacity,  con- 
nector bars,  generator  bus-bars,  series  transformers,  and  capacity  of 
generator  cables.  Abnormal  pressure  being  developed  on  the 
bus-bars  by  resonance,  the  leading-in  turns  of  apparatus  connected 
directly  thereto  were  stressed  to  a  maximum,  and,  doubtless,  the 
insulation  turn  to  turn  was  somewhat  defective  at  the  points  where 
breakdown  occurred.  The  frequency  corresponding  to  4(i//-.  where 
l\  represents  several  kilometres  of  cable,  is  such  that  the  pressure 
strain  diminishes  from  the  leading-in  terminals  towards  the  neutral 
point,  hence  breakdown  occurred  near  the  terminals  of  the  apparatus 
on  the  bus-bar  side. 

The  fresh  "earth"  thus  developed  amounted  to  applying  an 
e.m.f.  of  —  (K  3,500/ \/ 3)  to  the  station  circuit  at  100  ft.  or  so 
away  from  the  bus-bars.  This  set  up  a  very  short,  high-frequency 
wave,  which  was  amplified  by  pseudo-resonance,  on  its  way 
through  the  ammeter  coils  and  the  capacity  of  the  bus-bars,  and 
then  reached  the  alternators.  In  the  first  case— short  circuit  at 
the  booster  terminals — the  pressure  (—  e)  was  propagated  as  a 
rectangular  wave,  and  the  length  of  cable  to  each  alternator 
vibrated  in  quarter-wave.  In  the  case  of  short  circuit  at  the 
alternator  terminals,  the  pressure  (—  e)  was  reflected  at  the 
booster  terminals,  and  returned  thence  with  an  amplitude  (—  2  b), 
the  resulting  sustained  oscillation  vibrating  with  a  length  =  t  X 
distance  from  short-circuited  alternator  to  boosters. 

This  time  there  was  not  a  gradual  and  continuous  pressure 
decrease  from  the  booster  terminals  towards  the  neutral  point. 
The  alternators  vibrated  like  Seibt  coils  or  Oudin  resonators.  A 
number  of  pressure  nodes  and  loops  formed  along  the  windings, 
and  breakdown  occurred  from  turn  to  turn  at  a  point  i  far  from 
the  lead-in)  where  the  insulation  was  comparatively  poor. 

In  this  ease,  as  in  all  practical  cases,  the  composition  of  the 
resonant  circuit  is  complex  and  variable,  but  not  arbitrary.  Its 
capacity  varies  from  a  very  small  value  to  several  microfarads,  the 
corresponding  inductance  varying  from  some  hundredth-;  of  a 
microhenry  to  several  microhenries.  Another  most  important, 
but  indeterminate,  factor,  is  the  value  of  the  resistance  and  sell- 
induction  oi  the  alternators, 
The  author  goes  at   length   into  the  question  of  damping  and 
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evaluation  of  those  constants  of  the  circuit  affecting  the  propaga- 
tion of  surges,  but  for  the  most  part  these  investigations  are 
qualitative  rather  than  quantitative.  There  are  enormous  difti- 
culties  in  the  way  of  effecting  exact  numerical  calculations  : 
indeed,  the  basic  data  have  to  be  assumed.  Steinmetz  has  given 
simple  formula1  for  the  resistance  and  reactance  of  conductors  to 
high-frequency  current,  assuming  an  infinitely  long  conductor 
without  return.  The  effective  resistance  is  composed  of  a  thermic 
resistance  varying  with  the  dimensions  of  the  conductor,  the  fre- 
quency, tile  specific  constants,  and  the  permeability  :  and  of  a 
radiation  resistance  varying  with  the  frequency,  but  independent 
of  the  dimensions  and  specific  qualities  of  the  conductor.  A  hori- 
zontal conductor  parallel  to  the  ground  fulfils  the  assumed  con- 
ditions only  approximately,  and.  in  the  case  of  an  alternator  or 
transformer  winding,  the  correction  factor  is  far  greater,  as  well 
as  being  uncertain.  The  simple  resistance  formulae  are  still  fairly 
well  applicable,  but  the  self-inductance  is  approximately  multi- 
plied by  «.  where  n  is  the  number  of  turns  in  series  in  the  coil. 
Complex  though  the  conditions  are  in  a  circuit  including  multiple- 
turn  coils — partially  embedded  in  laminated  iron  and  subject  to 
the  influence  of  electrostatic  and  electromagnetic  induction. 
Foucault  currents,  and  hysteresis  -  it  is  yet  possible  to  define 
limiting  conditions,  and  to  explain  the  turn-to-turn  breakdown. 

In  practice,  such  breakdowns  may  occur  in  the  body  of  apparatus 
away  from  the  terminals,  by  the  same  action  which  causes  loops 
and  nodes  of  pressure  in  an  Ondin  resonator.  A  transformer,  for 
instance,  when  subjected  to  a  high-frequency  E.M.F.  may  yield  a 
distribution  of  pressure  in  no  way  proportional  to  the  number  of 
turns  between  the  points  concerned,  and  the  stress  on  a  central 
section  of  the  winding  may  be  three  times  as  *reat  as  on  the  end 
sections. 

The  sudden  closing  of  a  switch  on  a  network  previously  on  open 
circuit  produces  charging  waves,  which  are  much  less  dangerous 
than  those  of  discharge  produced  by  earths  or  short  circuit.  The 
charging  wave  consists  of  a  single  train,  generally  heavily  damped, 
whereas  the  wave  of  discharge  in  the  case  of  an  earth  or  short 
circuit  is  destroyed  twice  per  cycle,  and  instantly  re-established. 
The  effect  of  the  latter  is  much  more  serious,  even  with  equal 
initial  amplitude. 

When  considering  methods  of  protection  it  must  be  remembered 
that,  although  cables  and  the  various  distributing  apparatus  may 
legitimately  be  expected  to  resist  surge  voltages  occasioned  by 
everyday  conditions  of  manipulation  and  operation,  it  is  going  too 
far  to  expect  (and  is  hardly  possible- to  secure)  immunity  from 
damage  under  the  abnormal  conditions  arising  from  dead  short 
circuits,  earths,  incorrect  connections,  and  so  forth.  Protection 
against  such  conditions  must  be  provided  by  special  apparatus,  to 
the  principles  and  design  of  which  too  little  attention  is  paid, 
even  in  the  most  modern  distribution  systems.  A  great  deal  of 
attention  has  been  given  to  protecting  high-power  transformers 
against  switching-on  surges:  generally  a  "shock-resistance"  is 
inserted  momentarily  in  circuit  just  before  the  main  switch  is 
closed,  and  transformers  have  specially  insulated  shock-coils. 

In  alternators,  as  well,  it  is  necessary  to  pay  close  attention  to 
the  insulation  turn  to-turn.  The  windings  of  alternators  generally 
lack  rigidity,  and  are  subjected  continually  to  vibration  :  to  the 
powerful  air  currents  set  up  by  salient-pole'  rotors:  and,  worst  of 
all.  to  violent  and  repeated  electro-mechanical  shock  due  to  short 
circuits  in  the  network  and  the  rush  of  current  caused  by  inaccu- 
rate synchronising.  The  final  effect  is  to  wear  away  the  cotton 
insulation  and  produce  weak  (or  bare)  spots,  easily  susceptible  to 
breakdown  turn-to-turn.  The  risk  is  particularly  great  inside 
tubes  'through  which  the  coils  pass :  due  to  defective  cooling 
facilities,  and  particularly  when  overloads  are  frequent,  the  cotton 
covering  of  the  wires  loses  tenacity,  dries  to  a  carbonised  appear- 
ance, and  becomes  friable.  In  new  machines  or  in  old  ones  under- 
going repair,  every  care  should  be  taken  to  secure  absolute  rigidity 
in  the  coils,  which,  so  far  as  possible,  should  be  former-wound  and 
impregnated  with  insulating  compound.  Another  important 
advantage  of  the  latter  construction  is  that  by  excluding  air  from 
the  coils,  the  destructive  effect  of  ionisation  is  avoided  :  this 
effect  is  serious  in  non-impregnated  coils  where  pressures  of  8.000 
to  10,000  volts  or  over  are  concerned. 

Other  precautionary  measures  consist  in  preventing  over-voltages 
and  steep-fronted  waves  from  reaching  alternators  (which  are 
always  the  worst  insulated  elements  in  distribution  installations). 
Inductances  of  very  low  value  should  not  be  inserted  in  the  feeders 
and  near  the  generating  station,  for  they  are  liable  to  cause  reson- 
ance of  surge  waves  due  to  earths  or  short  circuits.  In  order  to 
carry  to  earth  as  soon  as  possible  any  dangerous  over-voltages 
which  may  be  engendered,  voltage  limiters  should  be  installed  at 
frequent  intervals.  The  author  recommends  that  these  be  con- 
nected directly  to  earth  through  small  fuses  :  the  limiters  may  be 
protected  against  even  a  momentary  excess  of  current  by  providing 
them  with  permanent,  solid  resistances — say  of  some  tens  of 
ohms,  according  to  the  characteristics  of  the  network.  As  a  pro- 
tection against  highr-frequency  pressures.  Giuo  Campos  suggests 
that  conductors  be  electroplated  with  high-resistance  metal,  so  as 
to  increase  the  skin  resistance  and  damping.  He  installs  also 
along  the  line,  coils  with  secondaries  closed  on  ohmic  resistances, 
inductances  shunted  on  ohmic  resistances,  condensers  in  series 
with  resistances,  or  a  combination  of  these  devices.  Laboratory 
tests  show  surge  attenuations  of  66  to  99'5  per  cent,  for  frequencies 
from  50  to  .500  kilocycles. 

In  a  recent  patent.  Steinmetz  proposes  to  avoid  local  resonance 
in  the  windings  of  large  transformers  by  building  these  from  coils 
containing  a  different  number  of  turns,  and  arranging  the  coils  in 
various  ways  in  series  and  parallel.  The  windings  are  not  then 
homogeneous,  and  neighbouring  coils  have  different  natural 
periods   of  oscillation;    hence    waves    are   'limited   by   intei  ference 


and  damping,  whether  they  arc  broughtllnto  the  windings  or  originate 
within  the  latter.  Feldman  and  Herzog  state  that  hysteresis  and 
eddy-current  losses  in  the  sheathing  of  armoured  cables  are  40 
times  as  great  as  in  the  conductor  itself  for  high-frequency 
oscillations.  The  damping  is  therefore  relatively  high,  but  the 
energy  available  may  be  000  times  as  great  as  in  unarmoured 
cables.  Petersen  damps  out  oscillations  by  rapid  damping,  and 
prevents  resonance  between  the  inductances  of  cut-out  coils, 
measuring  transformers,  wattmeters  or  ammeters.  ,v.c,  and  the 
capacity  of  bus-bars  and  alternators,  by  shunting  the  inductances 
with  small  graphite  resistances. 

The  author  has  great  faith  in  the  possibilities  of  large-capacity 
condensers  installed  in  the  station  on  the  bus-bars.  The  capacity 
must,  however,  be  sufficiently  large.  Guilbert  has  recently  stated 
thai  several  hundred  microfarads,  installed  at  the  alternator 
terminals,  are  required  to  prevent  with  certainty  resonance  of  the 
fundamental  harmonic.  Such  a  capacity  is  inadmissible  in  practice, 
hence  one  is  obliged  to  rest  content  with  partial  limitation  of  harmonic 
surges  when  using  a  protective  capacity.  The  latter  representing 
only  a  small  fraction  of  the  total  capacity  of  th;  network,  its  con- 
nection to  the  bus-bars  hardly  modifies  the  resonance  conditions  for 
t 'orcei  1  waves.  The  author  concludes  that,  in  his  particular  network, 
a  capacity  of  5  mfd.  would  protect  windings  against  breakdown, 
turn-to-turn,  caused  by  steep-front  surges.  Large  capacities  for 
industrial  service  would  be  costly,  and  would  occupy  much  space, 
but  it  is  worth  while  to  attack  the  problem  of  their  use. 

Specifications  for  alternators  should  include  a  clause  requiring 
special  insulation  turn-to-turn  and  turn-to-frame  on  the  leading-in 
sections  of  the  winding  (as  in  modern  transformers).  Pressure 
surges  in  generating,  receiving,  or  sub-stations;  due  to  short  circuits 
or  "earths"  on  the  line  may.  under  present-day  conditions,  cause 
breakdowns  which  are  very  serious  by  reason  of  the  interruption 
of  service,  as  well  as  on  account  of  the  material  damage  caused 
directly.  The  study  of  such  surges  forms  a  special  chapter  in  the 
technology  of  electrical  distribution,  and  one  which  is  yet  scarcely 
opened. 


THE     TUNQAR     RECTIFIER. 


In  the  General  Electric  Iteiiew  for  March.  Mr.  R.  E.  Russell 
describes  the  hot-cathode  argon  gas-filled  rectifier  developed  by  the 
Research  Laboratory  of  the  General  Electric  Co.  (U.S.A.). 

The  Kenotron  rectifier,  described  in  our  issue  of  May  7th.  1915, 
is  suitable  for  rectifying  very  high  voltages,  and  has  a  drop  in 
voltage  of  100  to  500  volts  between  the  anode  and  the  cathode  : 
the  Tungar  rectifier,  on  the  other  hand,  has  a  drop  of  5  to  10  volts, 
so  that  it  can  be  used  on  ordinary  supply  circuits.  Both  devices 
depend  upon  the  same  principle— the  emission  of  electrons  from  an 
incandescent  filament.  In  the  Kenotron  tube  the  highest  possible 
vacuum  is  maintained,  so  that  the  electrons  themselves  are  the  only 
current  carriers,  and  the  current  is  small  :  in  the  Tunsrar  device. 
an  inert  gas  at  low  pressure  is  ionised  by  the  electrons,  and  the 
ionised  gas  acts  as  the  principal  current  carrier,  so  that  the  drop  is 
small  and  a  current  of  several  amperes  can  be  transmitted.  F'g.  1 
shows  the  2-ampere  and  6-ampere  bulbs,  in  which  the  cathode  con- 


Fic  l. -Two  and  Six-Ampere  Thngar  Re<  tifier  Bulbs'. 

sists  of  a  filament  of  fine  tungsten  wire  coiled  into  a  closely- 
wound  spiral,  and  the  anode  is  a  piece  of  graphite  of  relatively 
large  cross-section.  The  gas  employed  is  argon,  which  must  be 
kept  absolutely  free  from  impurities,  which  affect  the  voltage  cha- 
racteristics of  the  rectifier  and  produce  disintegration  of  the 
cathode:  to  maintain  this  degree  of  purity  special  substances  are 
introduced  into  the  bulb  in  the  course  of  manufacture,  which  react 
on  the  impurities.  The  purifying  device  is  shown  in  the  form  of  a 
wire  ring  on  the  anode  :  as  soon  as  the  tube  is  started  the  purifier 
is  volatilised,  and  absorbs  any  foreign  g    -  - 
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Fig.  2  shows  the  connections  of  a  halt-wave  rectifier  in  their 
simplest  form,  the  equipment  consisting:  of  the  bulb  E.  cathode 
ilament  P,  anode  A,  transformer  T  for  exciting'  the  filament, 
rheostat  R,  and  the  load,  in  this  case  a  storage  battery. 

At  present  the  commercial  patterns  of  the  rectifier  are  all  of  the 
half- wave  type  ;  the  2-arnpere  set  on  115  volts  A.c.  will  charge 
three  lead  cells  at  2  amperes,  sis  cells  at  1  ampere,  and  eight  cells 
it  0'75  ampere  ;  the  6-ampere  set  charges  three  or  six  cells  at 
ij  amperes,  and  another  6-ampere  set  charges  three  to  30  cells  at 
1  to  6  amperes.     Only  small  sizes,  taking  less  than  500  watts,  are 


Fig.  2. — Connections  of  Half-Wave  Rectifier. 


being  sold,  but  work  is  progressing  on  full-wave  rectifiers  of  larger 
capacity.  Two  half-wave  rectifiers  can,  of  course,  be  connected  up 
so  as  to  rectify  both  waves,  if  desired.  Fig.  3  shows  the  2-atnpere 
rectifier  with  cover  removed,  the  parts  including  the  bulb  and 
receptacle,  compensator  and  reactance,  fuse  and  receptacle  ;  the 
compensator  is  used  instead  of  a  rheostat  for  regulation,  and 
reduces  the  primary  voltage  to  that  required'  to  deliver  the  desired 
direct-current  voltage.  The  filament  transformer  and  a  reactance 
are  combined  with  the  compensator. 


Fig.  3. — Two-ampere  Rectifier  with  Cover  Removed. 

The  75-volt  set  is  more  elaborately  designed,  and  is  provided  with 
a  regulating  handwheel  and  an  ammeter  ;  its  efficiency  is  75  per 
cent,  when  delivering  its  full  load  of  450  watts.  It  was  designed 
primarily  for  charging  10  three-cell  automobile  starting  and 
lighting  batteries  in  series,  and  has  experienced  a  large  demand  for 
this  purpose.  The  smaller  ij-ampere  set  was  similarly  designed  to 
charge  three  to  six  cells  in  the  private  garage,  and  the  2-ampere 
size  to  charge  small  three-cell  batteries  for  lighting  and  ignition. 
Other  applications  have  also  been  found  for  the  rectifier,  some  of 
which  depend  on  the  fact  that,  while  the  mercury  vapour  rectifier 
requires  a  current  of  at  least  one  or  two  amperes  to  maintain  the 
arc,  the  Tungar  is  kept  excited  by  the  heated  filament.  Moreover,  it 
is  self -starting,  and  can  be  employed  in  connection  with  apparatus 
which  is  only  occasionally  energised,  without  necessitating  attend- 
ance.    The  life  of  the  bulb  is  expected  to  average  at  least  600  to 
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4. — Connections     of    Two     Tungar    Rectifiers     for 


track  battery  consists  of  three  lead  cells  connected  in  pal 
through  a  resistance  to  each  rail  of  track.  The  rectifier  charges 
the  battery  continuously  at  about  0*7 5  ampere.  In  this  rectifier  a 
transformer  with  separate  windings  is  used  in  place  of  the  com- 
pensator to  prevent  connection  between  the  A.c  line  and  the 
battery,  both  of  which  are  earthed.  The  motor  battery  used  to 
operate  the  semaphore  signals  on  the  block  consists  of  five  to 
ei»-ht  cells  ;  the  rectifier  is  connected  in  much  the  same  way  a-  tin' 
track  battery  rectifier,  and  gives  013  to  o  2  ampere  at  1"  to 
18  volts,  the  output  being  designed  to  be  just  sufficient  to  keep  '  he 
battery  in  a  certain  state  of  charge,  by  supplying  sufficient  currerrl 
to  equal  the  average  discharge  plus  the  losses  in  tin-  battery.  I  he 
practicability  of  this  system  is  being  investigated  on  an  important 
railway  system.  Other  uses  of  the  rectifier  are  for  charging  -mall 
storage  batteries  for  ringing  bells  and  fire  alarms, operating  private 
branch  telephone  exchanges,  &c.,  but  the  possibility  of  applj  tng  il 
to  the  charging  of  electric  vehicle  batteries,  requiring  30  amperes 
at  110  volts,  seems  rather  remote.  It  is  stated  that  the  first  cost 
and  cost  of  installation  of  the  device  are  low.  and  that  in  the  first 
three  months  nearly  1,000  were  sold. 
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800    hours   under   normal  conditions,  and   many  of   the   standard 
bulbs  have  run  as  long  as  1,500  to  2.000  hours. 

An   interesting   application   of   the  device   is   to   charging  D.C. 
automatic   signal    batteries  on    railway   pystems  (see   fig.    I  >.     The 
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Engineers.) 


(Concluded  from  page  558.) 

\  line  insulator,  whether  of  the  pin  or  suspension  type, 
may  be  made  up  of  one  or  more  shells  of  porcelain  with 
metel  parts,  usually  malleable  cast  iron  or  mild  steel,  and  in 
performing  its  normal  function  must  encounter  considerable 
variations  of  temperature.  Expansion  and  contraction 
stresses  may  therefore  oecur  even  in  one  of  the  component 
materials  owing  to  its  uneven  heating  and  cooling,  and  are 
bound  to  oecur  in  the  different  component  materials  owing 
to  their  different  coefficients  of  expansion.  The  problem  is, 
therefore  to  shape  and  proportion  the  various  parts  ol  the 
in.ulator' so  that  these  stresses  are  k.pt  as  low  as  possible 
and  m  conjunction  with  the  stresses  set  up  by  outside  loads, 
well  within  those  that  the  materials  can  continuously  with- 
stand without  deterioration.  -     , 

Metal  parts  do  not  generally  tit  m  close,  contact  with 
porcelain  parts,  nor  do  porcelain  parts  fit  in  close  contact 
with  other  porcelain  parts;  there  is  always  a  layer  ot  cement. 
generally  neat  Portland  cement.  Any  stresses  set  up  by  the 
expansion  and  contraction  of  the  parts  will  thereto,,:  be 
transmitted  through  such  cement  layers.  Cement  has.  how- 
ever a  low  modulus  of  elasticity  and  a  strength  under  com- 
pression verv  much  less  than  either  iron  or  porcelain,  so  hat 
t  will  act  to  some  extent  as  a  cushion.  From  this  point  of 
view,  the  cement  layers  should  be  made  reasonably  thick. 
On  the.  other  hand,  however,  neat  Portland  cement  unless 
verv  sound,  i.e.,  thoroughly  burned  and  skilfully  gauged- 
liable  to  a  slight  expansion  ot  its  bulk,  which  m;u  take 
several  years  to  develop.  From  tins  point  ot  view  the  cem,  ot 
layers  should  be  kept  thin.  ,  .  , 

Between  two  parts  such  as  two  shells  of  porcelain  which 
have  the  same  coefficient  of  expansion,  the  desirable  thin 
layer  of  cement  can  be  used  without  corresponding  disadvan- 
tage When,  however,  there  are  solid  and  bulky  metal  paits, 
the  expansion  stresses  will  be  appreciable,  and  the  cement 
layers  must  be  of  greater  thickness  -  a-  to  give  the  cushion- 
ing effect.  In  some  eases,  however.  0  ,s  poss.ble  to  kee, 
such  stresses  low.  thus  avoiding  the  uecessitj  ol  the  thickest 
layers  as.  for  instance,  by  cementing  a  sheet  metal  thimble 
instead  of  a  solid  pin  into  a  pin  insulator,  ^*?*™* 
also  be  reduced  by  doing  the  work  of  cementing.at  a  higher 
temperature,  thus  reducing  the  range  .1  expansion  and  bj 
the  employment  of  other  expedients.  In  any  case,  howejei, 
the  cement  should  be  chosen  With  care  and  gauged  With 
skill,  and  the  "parts  Should  be  shaped  SO  that  what 
may  occur  will  not  be  localised. 

Pin  Insulators.— A  pin  insulator  may  be  heated  to  a  eon 
siderable  temperature  by  the  sun  shining  directlj  upon  it- 

probablv  more  on  one  side  than  on  >!„  .other—luring  which 
time  the  parts  tend  to  expand:  and  it  may  then  be  sub- 
jected to  a  sudden  downpour  of  rain,  which  suddenly 
the  top  shed,  causing  it  to  contract.  With  -mall  pin  insula- 
tors, nothing  is  likely  to  happen  under  these  conditions,  [n 
laxge  pm  insulators,  such  as  those  lor  dO  kiloyolts,  designed 
with  the  top  -hell  shaped  as  A  in  fig.  15,  considerable  -p 

may    be    set    up  at    the    corners,    thus   causing  ,the    Side    to    spill 
and  fall   off.     This   lias  been   a  source  of  trouble   Hi    V 

Tt  is  however,  possible  to  design  the  top  -lied  in  the  form 
of  a  continuous  disk,  with  the  head  formed  on  the  upper  side 
and    a    flange  on    the   linden. eatli    Side    for    fixing  to  the    othei 

shells  (see   B  ii.   fig.   15).     The  flange   is  given  a 

and  th inei.t  space  '-  kept  thin,  and  a-  porcelain  is  n 

conductoi    i  i     I'-  til       his    arrangemenl    i  I     ho;  I    and 
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largely  obviates  this  trouble.  It  might  be  thought  that  this 
arrangement  would  weaken  the  insulator  mechanically,  but 
comparative  tests  which  have  been  made  show  that  the  insu- 
lators so  designed  have  a  strength  at  least  equal  to  that  of 
earlier  designs  with  the  heads  as  shown  in  A,  and  have  ample 
strength  for  any  load  which  can  (or  ought  to)  come  on  them 
in  practice. 

As  already  set  out,  the  characteristics  of  the  design  of  a. 
pin  insulator  limit  its  use  to  positions  where  the  working 
loads  are  comparatively  small,  of  the  order  of,  say,  500  lb. 
To  obtain  very  great  mechanical  strength  in  a  pin  insulator 
precludes  the  shaping  of  the  parts  so  as  to  suit  best  the  elec- 

.j^m  ■ 


Pig.  ]■").— Large  Pin  Insulators.  Fig.  16.— Thimble. 

trical  requirements  and  obtain  freedom  from  stresses  due  to 
sudden  extreme  variations  of  temperature. 

As  the  strength  of  the  means  of  attachment,  and  also  of 
the  spindle,  limit  the  stresses  which  can  come  upon  a  pin 
insulator,  it  would  appear  unnecessary  to  insist  upon  a 
strength  in  the  pin  insulator  very  much  in  excess  of  that  of 
its  spindle  or  of  the  means  of  attachment  of  the  conductor, 
especially  since,  as  shown  above,  the  insistence  on  excessive 
mechanical  strength  merely  obtains  something  of  little  or  no 
value,   at  the  sacrifice  of  something  of  real  value. 

Many  different  methods  tiave  been  employed  for  fixing  pin 
insulators  to  spindles,  including  such  devices  as  the  Cordeaux 
screw,  hemp  fixing,  cementing,  or  cementing-in  a  separable 
metal  thimble  into  which  the  spindle  is  screwed.  The'  desir- 
able fixing  is  a  detachable  one,  which  permits  of  the  insu- 
lators and  spindles  being  transported  and  handled  separately 
and  of  insulators  being  replaced.  The  Cordeaux  screw  and 
metal  thimble  both   possess  this  advantage. 

The  Cordeaux  screw  fixing  has  been  extensively  used  in 
this  country,  presumably  because  of  its  detaehability,  and 
also,  perhaps,  because  it  is  inexpensive.  The  Cordeaux  fix- 
in  c.  however,  is  certainly  not  good  from  an  electrical  point 
of  view,  owing  to  the  presence  of  sharp  edges  and  small  air 
spaces  between  the  metal  and  porcelain,  and  it  is  one  of 
those  liberties  which  may  be,  and  therefore,  is,  taken  with 
insulators  for  comparatively  small  voltages,  though  it  cer- 
tainly ought  not  to  be  taken  at  the  higher  voltages.  From 
a  mechanical  point  of  view  the  Cordeaux  fixing  is  much 
•weaker  than  any  other. 

Hemp  fixing  was  presumably  .the  outcome  of  the  necessity 
"for  a  method  of  fixing  to  certain  foreign  porcelain,  a  charac- 
teristic of  which  is  its  brittleness.  With  English  porcelain — or 
American  for  that  matter — which  is  tougher  and  more  resi- 
lient, the  use  of  hemp  is  not  at  all  necessary.  In  any  case, 
however,  to  make  a  good  job  of  hemp  fixing,  the  hemp 
should  be  wound  on  the  spindle  under  tension  on  a  lathe 
and  screwed  in  on  a  lathe ;  and  as  such  facilities  are  generally 
not  available  on  the  site,  it  has  to  be  done  at  the  maker's 
works.  On  the  other  hand,  however,  this  increases  the  cost 
of  carriage  and  the  liability  to  breakage  in  transit,  the  extra 
expense  of  which  does  not  appear  to  be  justified. 

The  fixing  of  metal  pins  by  cementing  them  direct  into 
insulators  makes  a  very  sound  job,  but  as  the,  pins  are  of 
solid   metal  a  good  cushion  of  cement  is  necessary. 

The  following  test  has  been  applied  to  insulators  of  English 
porcelain  fitted  with  metal-work  cemented  in,  and  it  shows 
that  when  such  fixing  is  properly  done,  no  trouble  occurs 
through  expansion  and   contraction  :  — 

The  insulator  fitted  with  a  thimble  is  immersed  for  five 
minutes  in  a  freezing  mixture  at  —  7  deg.  C,  and  is  then 
plunged  into  water  at  85  deg.  C.  for  five  minutes.  This  test 
may  be  performed  repeatedly  without  damage  to  the  insu- 
lator or  reduction  of  its  electrical  strength. 

To  ensure  that  the  metal-work  is  correctly  centralised  and 
that  proper  materials  are  used,  it  is  desirable  that  the  cement- 
ing should  be  done  at  the  maker's  works,  where -these  facili- 
ties exist.  The  same  argument,  however,  as  for  hemp  applies 
here,  namely,  that  the  cost  of  carriage  and  liability  to  break- 
age in  transit  cause  extra  expense.  If,  however,  a  separable 
metal  thimble  is  cemented  into  an  insulator,  the  advantages 
of  proper  centralisation,  materials.  Ac.  are  obtained,  but 
the  extra  expense  and  risk  of  breakage  in  transit  are  obviated. 
Moreover,  if  the  thimble  is  made  in  stamped  sheet  metal  as 
opposed  to  a  casting,  the  expansion  stresses  are  kept  low.  and 
smaller  clearances  of  cement  can  therefore  l>e  used. 

A  thimble  of  this  nature  is  shown  in  fig.  16.  In  this 
design  of  thurible  the  joint  is  made  on  a  cone  seat  (patented), 
the  screw  in  the  upper  half  of  the  thimble  being  chiefly  for 
the  purpose  of  bringing  the  eon,'  seats  of  the  thimble  and 
spindle  into  close  contact.  The  cone-seated  joint  develops 
the  full  streneth.  of  th  full  section  of  the  spindle,  and  the 
small  taper  of  the  cone,   requiring  at  least  a  half  turn  to  re- 


lease properly,  prevents  looseness.  This  would  appear  to  be 
otic  oi  the  best  methods  of  attaching  an  insulator  to  a  pin. 
Suspension  Insulators. — In  suspension  insulators  porcelain 
and  metal  are  in  very  close  relationship,  and  the  insulators 
are  also  required  to  work  under  heavy  loads,  so  that  it  is 
necessary  ^to  give  very  careful  attention  to  the  details  of  the 
design. 

Metal-hooded  insulators  are  sometimes  considered  to  be  in 
tension,  and  as  porcelain  is  notoriously  weak  in  tension  the 
design  is  considered  to  be  inferior  to  interlinked  insulators  in 
which  the  porcelain  is  in  compression.  The  following  test 
is  therefore  interesting  : — 

Insulators  A  and  B,  fig.  17,  are  identical  as  regard-  section 
of  material,  shaping,  shear  area  of  cement,  &c.,  but  the  pin 
in  A  is  inserted  deeper  than  that  in  B. 

A  gives  an  average  strength  of  four  tons,  and  the  porcelain 
is  crushed  without   the  cement  being  sheared. 

B  gives  an  average  strength  of  two  tons,  and  the  spindle 
pulls  out,  shearing  the  cement. 

It  would  appear  that  A  transmits  a  large  component  of 
stress  to  the  hood  through  the  porcelain  in  compression,  and 
the  shape  of  the  break  as  marked  on  the  diagram  and  the 
stratified  character  of  the  porcelain  at  the  break  substantiate 
this. 

Combined  electrical  and  mechanical  tests  show  that  some 
designs  fail  electrically  long  before  they  appear  to  break 
mechanieally.  whilst  others  develop  very  nearly  the  full 
mechanical  strength  before  electrical  failure  takes  place.  The 
former  always  appeared  to  be  those  where  the  shaping  ■>' 
parts  indicated  the  possibility  of  severe  and  localised  expan 
sion  stresses,  and  the  latter  where  such  stresses  were  likely 
to  be  the  least  and  not  localised.  This  shows  that  the  design 
which  gives  the  highest  mechanical  test  is  not  necessarily 
the  best  design  from  the  point  of  view  of  inside  sti 


Metal-hooded    Insulators. 


A  metal-hooded  insulator  may  be  designed  for  an  ultimate 
strength  of  10  tons  or  more.  The  same  remarks  that  were 
made  on  this  head  under  pin  insulators,  however,  hold  good 
here,  as  insistence  upon  unnecessarily  high  mechanical 
strengths  precludes  the  easy  shaping  of  parts  which  is  so 
desirable  for  considerations  of  electrical  soundness  and  free- 
dom  from  expansion   and  contraction  stresses. 

Transmission  line  conductors  rarely  have  a  breaking 
strength  much  in  excess  of  2$  to  3  tons,  and  for  such  cases 
there  would  appear  to  be  no  object  in  requiring  the  suspen- 
sion insulator  to  stand  much  more  than  this.  For  a  load  of 
three  tons  or  so  the  insulator  can  embody  the  most  desirable 
characteristics  from  every  point  of  view,  but  for  loads  very 
much  beyond  this  something  has  to  be  sacrificed. 

Testing  of  Insulators. 

1.  Routine  Tests. — These  may  be  briefly  summarised  as 
follows  :  — 

Electrical  routine  tests  at  normal  frequency  (50  to  LOO 
cycles).  A  predetermined  voltage*  is  applied  to  each  shell 
before  assembly,  and  again  to  each  assembled  insulator  for  a 
period  of  five  minutes,  water  generally  being  used  as  elec- 
trodes. 

A  predetermined  mechanical  load  is  applied  to  the  insulator 
for  a  certain  period  of  time,  usually  10  seconds.  The  routine 
mechanical  test  is  not  as  a  rule  applied  to  pin  insulators,  but 
with  suspension  insulators  it  is  applied  before  the  routine 
electrical  test  on  the  assembled  insulator.  Mechanical  tests 
if  taken  to  very  high  values  may  cause  damage  by  starting 
internal  cracks,  and  should  be  limited  to  about  25  per  cent, 
more  than  the  maximum   working  load. 

2.  Design  Tests. — An  electrical  design  test  at  normal  fre- 
quency (50  to  100  cycles). 

For  flash-over  :  the  insulator  is  fitted  with  metal-work  and 
is  attached  to  a  cross-arm  as  in  practice,  a  gradually  increas- 
ing voltage  being  then  applied  :  — 

(,i)  with  the   surface   dry, 

(b)  with  the  surface  wet  by  a  precipitation  of  water  at  an 
angle  of  45  deg.  to  the  vertical  and  at  the  late  of  1  in.  in 
five  minutes. 

For  puncture  :  the  insulator  with  metal  fittings  as  similar 
as  possible  to  those  used  in  practice,  is  immersed  in  oil  and 
a  gradually  increasing  voltage  (at  the  rate  of  10  kilovolts  per 
second)  is  applied  until  puncture  occurs. 

The  voltage  on  the  high-tension  side  of  the  transformer 
used  to  be  measured  by  means  of  a  needle  spark-gap.  Needle 
points  are.   however,   subject  to  variation  due   to   brush  dis- 

'  This  voltage  should  be  in  the  neighbourhood  of  the  flash- 
over  voltage:  m  fact,  one  English  firm  regulates  the  voltage 
so  that  the  insulators  flash  over  at  the  rate  of  a<<  nearly  as 
possible  once  per  second!  This  makes  the  routine  test  very 
searching. 
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charge.  &C.  The  sphere  gap  is  nut  subject  to  such  variation 
when  the  spheres  are  of  sufficient  diameter  in  respect  to  the 
width  of  the  gap  to  prevent  corona  preceding  the  spark.  With 
a  width  of  gap  up  to  three  times  the  diameter  of  the  spheres 
there  is  very  little  corona,  but  for  the  most  accurate  work 
the  width  of  the  gap  should  not  be  greater  than  the  diameter 
of  the  spheres.  The  sphere-gap  readings  are,  of  course,  sub- 
ject to  correction  for  barometric  pressure  and  temperature. 
A  resistance  which  may  consist  of  a  porcelain  tube  filled  with 
water  should  be  placed  in  series  with  the  gap  to  limit  the 
flow  of  current  at  arc-over  to  one  ampere  or  less,  otherwise 
oscillations  are  set  up,  causing  discrepancies  in  the  readings, 
and  the  sphere  gap  may  also  be  damaged  through  pitting. 

The  resistance  of  the  water  used  for  spray  tests  is  important, 
-and  very  different  results  are  obtained  with  different  quali- 
ties of  water.  Water  with  a  resistance  approximating  to  that 
of  actual  rain,  i.e.,  distilled  water,  should  therefore  be  used 
when  especially  accurate  figures  are  required. 

When  insulators  are  submitted  to  design  tests,  the  forma- 
tion of  corona  on  parts  should  be  carefully  observed,  as  much 
can  be  learnt  in  that  way  in  regard  to  overstressing. 

Lightning  surge-oscillation  and  switching  or  arcing  surge- 
effects  would  appear  to  be  best  simulated  by  high-frequency 
oscillations  as  given  by  a  Tesla  circuit.  High-frequency 
oscillators  of  this  type  have  been  made  abroad,  which,  when 
taken  off  an  ordinary  supply  at,  say,  60  cycles  per  second  give 
120  trains  of  oscillations  per  second  at  a  wave  frequency  of 
about  300,000  cycles  per  second.  There  are,  of  course,  com- 
paratively long  periods  of  rest  between  each  series  of  wave 
trains,  the  voltage  is  controlled  on  a  control  spark  gap  and 
measured  on  a  sphere  gap. 

Insulators  submitted  to  high-frequency  oscillations  should 
withstand  the  potential  beinp  increased  until  flash-over  occurs 
without   puncture. 

The  insulator  fitted  with  metal-work  as  in  practice  is  sub- 
mitted to  a  gradually  increasing  mechanical  load  until  the 
ultimate  mechanical  strength  is  reached.  As  previously  men- 
tioned, internal  damage  sufficient  to  cause  electrical  breakdown 
may  occur  in  an  insulator  under  mechanical  test  -before 
visible  mechanical  failure  occurs.  This  points  can  be  detected 
by  applying  an  electrical  test  to  the  insulator  in  conjunction 
with  the  mechanical  test.  This  test  w-ould  seem  to  be  im- 
portant, as  an  apparently  high  mechanical  test  is  of  no  value 
if  damage,  has  occurred  which  causes  electrical  failure  at  a 
very  much  lower  value.  The  best  insulator  from  the  mecha- 
nical point  of  view-  will  be  the  one  which  will  withstand, 
before  electrical  failure  takes  place,  a  load  as  high  as  possible 
in  respect  to  the  ultimate  load. 

3.  Deterioration  Test. — It  is  important  to  recognise  that 
even  a  test  by  high-frequency  oscillations  is  not  necessarily 
an  infallible  test  of  either  the  soundness  of  the  material  or 
the  design.  For  instance,  an  insulator  might  be  quite  sound 
at  the  works  and  withstand  high-frequency  tests,  but,  under 
working  conditions  of  changing  temperature,  stresses  will 
occur  which,  if  the  insulator  be  not  properly  designed,  may 
set  up  small  cracks  and  thereby  eventually  cause  failure. 
Moreover,  an  insulator  slightly  porous  from  under-firing  might 
withstand  these  tests  when  in  a  new  and  dry  condition,  but 
under  working  conditions  such  an  insulator  might  gradually 
absorb  moisture  by  breathing  action  set  up  by  the  changing 
temperature.  It  is  probable  that  the  so-called  "fatigue"  of 
insulators  under  high  pressures  has  been  due  to  these  causes. 
In  regard  to  expansion  and  contraction  stresses  causing 
deterioration,  the  mechanical-electrical  test  previously  referred 
to  would,  to  some  extern,  detect  this  tendency,  as  an  insulator 
in  which  these  stresses  are  likely  to  be  most  severe  would 
fail  at  a  lower  load.  A  more  exact  way,  however,  would  be 
to  perform  this  test  with  the  insulator  heated  up  to  the 
maximum  temperature  likely  to  occur  in  practice. 

In  regard  to  the  detection  of  slight  porosity,  probably  the  . 
best   way  of  discovering  this  is  by  the  use  of  a  "  Megger  " 
giving,  say.  1,000  volts. 

A  test,  presumably  for  the  purpose  of  detecting  porosity. 
and  one  frequently  met  with  in  specifications,  requires  that 
insulators  be  broken  into  small  pieces  and  weighed  after  being 
kept  in  a  warm,  dry  place  for  '24  hours,  then  soaked  in  water 
for  24  hours,  the  surfaces  dried,  and  again  weighed,  when  no 
increase  in  weight  must  occur.  The  difficulty  with  this  test 
i-  that  it  is  impossible  to  remove  all  the  moisture  from  the 
slightly  rough  surface  of  the  broken  pieces.  A  more  search- 
ing way  to  discover  porosity  in  broken  pieces  of  insulators  is 
tii  leave  them  to  soak  in  a  solution  of  aniline  dye  and  alcohol, 
and  then  to  break  the  pieces  transversely  to  the  surface,  when 
any  absorption  will  at  once  be  visible. 

However  well  designed  an  insulator  may  be.  it  will  not 
make  up  for  defective  materials;  and  an  indifferently  designed 
insulator  of  good  material  will  probably  give  better  Bervice 
than  a  well-designed  insulator  of  bad  material.  Tit.  import- 
ance of  sound  material  cannot  be  over-estimated,  and  fortu- 
nately in  English  hard  porcelain  we  possess  a  sound  material 
which,  in  combination  with  good  design,  makes  an  insulator 
having  exceptionally  desirable  characteristics. 

It  is  quite  easy  to  save  20  per  cent,  or  more  on  the  design 
of  an  insulator  and  still  give  the  same  flash-over  tests.  That 
such  saving  is  not  worth  white  will  be  granted  when  it  is 
remembered  that  insulators  only  account  for  about  1  or  2 
per  cent,  of  the  cost  of  a  power  Bupply*system,  and  that  the 
power  supply  may  be  shut  down  by  the  failure  of  an  insulator. 


Attaching  Conductors  to  Insulators. 

The  means  of  attachment  of  conductors  to  insulator.-  should 
be  such  that  :  — 

(a)  Crystallisation  of  the   conductor  must  not  be   set    up. 

(ft)  The  conductor    should    be    held    to    the    required    lead 
without  bruising  or  injury  to  its  surface. 

(c)  The  attachment  should  be  capable  of  being  erected  with 
ease. 

Strain-insulator  clamps  have  flexibility  to  an  eminent 
owing  to  all  the  motion  being  taken  by  the  link  attachment 
of  the  insulator,  and  they  are  therefire  ideal  from  tin-  point 
of  view  of  the  prevention  of  crystallisation.  A  strain  clamp 
necessarily  requires  a  grip  sufficient  to  develop  the  ultimate 
strength  of  the  conductor  before  slipping.  The  best  grip  can 
be  obtained  by  means  of  roughened  gripping  surfaces,  but 
these  injure  the  conductor,  and  it  is  preferable  that  the 
gripping  surface  of  the  clamp  should  be  smooth  and  rounded, 
which  requires  a  greater  length  of  surface  than  when  rough- 
ened. In  some  forms  of  clamps  this  grip  is  obtained  by 
gripping  jaws  consisting  of  two  grooved  plateh  bolted  to- 
gether. This,  whilst  providing  an  excellent  grip.  Is- 
risk  of  damaging  the  conductor,  is  not  the  easiest  to  erect 
owing  to  the  necessity  of  handling  separate  plates,  belt-,  and 
nuts  whilst  erecting. 

For  ease  of  erection,  clamps  providing  the  grip  by  means 
of  hook  bolts  have  been  used,  these  bolts  not  having  to  be 
separated  from  the  clamp  during  erection.  Perhaps  a  better 
way,  however,  is  to  use  plates  bolted  together  as  above  men- 
tioned, but  with  the  bolt  holes  arranged  so  that  the  gripping 
jaws  can  be  opened  to  receive  the  conductor  without  remov- 
ing the  bolts.  A  clamp  on  this  principle  is  shown  in  fig.  7 
(p.  556).  The  eye  at  the  end  of  the  clamp  enables  a  block  and 
tackle  to  be  attached  to  the  clamp  instead  of  to  the  cross- 
arm,  thus  facilitating  the  clamping-in  of  the  conductor. 


Fig.   18. 


Fig.  19. — Sttrrop  Clip. 


Suspension  clamps  have  also  a  considerable  degree  of  flexi- 
iiilitv  by  virtue  df  being  suspended  from  a  link.  In  the  event 
of  a  conductor  breaking,  the  suspension  clamp  swings  out 
into  the  line  of  the  sag,  thus  reducing  the  stress,  so  that  there 
is  no  necessity  for  the  suspension  clamp  to  grip  the  con- 
ductor to  its  breaking-point.  In  any  case,  the  intermediati 
pole  upon  which  the  suspension  insulator  is  fixed  i-  not 
designed  to  carry  the  stringing  tension  of  the  conduct. n  V 
light  grip  which,  will  permit  the  conductor  to  slip  at  a  load 
of  500  to  1,000  lb.  is  sufficient,  and  such  a  grip  can  be  easily 
obtained  in  a  manner  which  will  not  damage  the  surface  of 
the  cable. 

The  suspension-insulator  clamp  should  have  the  ends 
formed  with  ample  radius,  .-o  that  when  the  insulator  .-wings 
into  the  line  of  the  span,  in  the  event  of  a  conductor  break- 
ing, the  conductor  will  not  be  further  damaged  by  kinking. 
The  clamp  should  also  be  formed  so  that  when  this  condition 


Kn    20     Flexible     Pig  21. — Clamp  arranged  to 
Clamp.  take  Earth  Wire. 


occurs  the  end  of  the  clamp  or  the  conductor  will  n 

and    shatter   the    porcelain   of   the  last  unit    of   the    insulator 

chain  (see  tig.  18). 

The  binder  method  of  attaching  conductors  t.i  pin  insulators 
i-  largely  favoured,  particularly  because' of  the  amount  of 
flexibility  which  it  gives. 

To  attach  the  conductor  to  a  pin  insulator  by  a  rigid 
mechanical  clamp  is  bad  practice,  as  deterioration  of  the 
conductor   bv  crystallisation  is   likely   t.>  occur.     To  obtain   a 
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mechanical  grip  without  rigidity  the  "  stirrup  clip "  (patent 
No  6,286  12)  shown  on  fig.  19  "its  designed.  The  thin  metal 
arid  particular  shaping  ol  tins  clamp  give  a  degree  of  flexi- 
bility [Sufficient  to  obviate  crystallisation,  and  it  has  given 
satisfactory  service. 

A  new  type  oi  clamp"  to  obtain  the  advantages  of  a 
mechanical  attachment  and  yet  be  flexible  is  that  shown  in 
fig.  20.  This  ty]>e  of  clamp  has  complete  freedom  of  motion, 
and  all  wearing  of  the  conductor  by  rubbing  on  the  point  of 
Bupport  is  obviated. 

Owing  tn  the  fact  that  a  pin  insulator  is  only  capable  of 
carrying  loads  of  the  order  of  the  transverse  load,  there  is 
no  point  in  making  the  attachment  grip  to  a  greater  load. 

In  no  case  does  the  means  of  attachment  develop  a  grip 
anything  like  the  strength  of  the  conductor,  but  it  lets  the 
conductor  slip  at  a  load  more  of  the  order  of  a  transverse 
load  due  to  wind  on  the  conductors.  This  is  as  it  should  be. 
otherwise  the  insulator  pin  or  cross-arm  would  be  damaged. 
The  I'.s.'A.  binders,  however,  seem  to  give  too  light  a  grip. 

The  flexible  clamp  shown  in  iig.  20  has  mechanical  charac- 
teristics in  both  the  line  and  longitudinal  direction  of  the 
same  order  as  a  good  binder,  and  has  a  flexibility  greater  than 
any  binder. 

in  regard  to  ease  of  erection,  a  binder  is  probably  always 
more  difficult  ami  requires  greater  skill  to  erect  than  a 
mechanical  clamp,  but  of  all  mechanical  clamps  the  flexible 
elamp  shown  in  fig.  20  is  by  far  the  easiest  to  erect,  being 
merely  dropped  into  the  insulator  head  and  turned  at  right 
angles,  the  conductor  then  being  dropped  into  the  slot  and 
the  one  nut  tightened  up.  This  type  of  elamp  is.  of  course, 
only  suitable  for  use  with  the  latest  type  of  insulators  (de- 
signed to  withstand  singes),  the  heads  of  which  insulators 
are.  as  previously  explained,  formed  on  the  upper  side  of  a 
disk  to  avoid  internal  stresses.  Fie.  -21  shows  a  elamp  on 
similar  principles  arranged  to  take  earth  wires. 

Conclusion. 

"     The  matter,  data,  and  illustrations  that  have  been  referred 

to  in    the  foregoing   are    almost    exclusively  concerned    with 

transmission    lines   which    have    been   engineered    from    this 

country,   and  the   material  for  which   has  been  designed   and 

manufactured  in  this  country.    The  author's  thanks  given 

to   Messrs.  Bullers.  Ltd.,   for  facilities  afforded  in  connection 
with  the  preparation  of  the  paper. 
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Sleet  on  Transmission  Lines.— In  a  climate  like  that 

..I  the  nqrthern  United  States  the  danfrer  from  sleet  on  transmis- 
sion lines  is  a  serious  one.  On  the  earlier . systems,  before  suspension 
insulators  came  into  use,  the  only  danger  from  sleet  which  had  to 
be  seriously  considered  was  the  actual  mechanical  failure  of  the 
cables,  insulators,  or  some  part  of  the  supporting'  structure.  A 
heavy  coating  of  ice,  combined  with  strong  wind,  may  actually 
bring  down  a  line  either  by  parting  the  wires  or  by  collapse  of  the 
supports.  Fortunately,  in  a  well-designed  line  this  dangerous 
combination  is  one  very  rarely  formed,  so  that  failure  of  service 
from  this  cause  has  been  rather  rare.  With  the  coming  of  the 
suspension  insulator,  however,  the  conditions  were  materially 
changed.  In  using  such  insulators  there  is  a  certain  lengthwise 
flexibility  controlled  only  by  the  anchoring  of  the  spans  at  more  or 
less  frequent  intervals.  If  all  spans  were  loaded  equally,  no  trouble 
would  result,  because,  whatever  the  spacing  of  the  wires  might  be 
unloaded,  a  somewhat  analogous  spacing  would  result  when  all  were 
borne  down  by  a  load  of  ice.  If.  however,  one  of  the  wires  is 
much  more  heavily  coated  than  the  others,  or.  being  initially  like 
them,  retains  its  coating  after  its  neighbour  has  been  freed  from  it. 
the  vertical  clearance  between  spans  may  be  very  considerably 
decreased.  The  loaded  span  comes  down,  while  the  wire  below  it. 
freed  from  ice,  and,  perhaps,  pulled  up  by  loads  still  retained  on 
neighbouring  spans,  rises,  so  that  there  may  be  considerable  danger 
of  contact  or  sufficient  approximation  of  the  circuits  to  start  an 
arc.  The  variations  in  sag  of  spans  due  to  this  unequal  loading  on 
suspension  insulator  lines  may  be  of  surprisingly  large  amount, 
and  it  is  particularly  likely  to  cause  trouble  on  double-circuit  tower 
lines  where  the  wires  are  spaced  one  above  the  other.  On  horizontal 
single-circuit  lines  it  is  very  unlikely  to  result  in  trouble,  since  the 
swaying  of  the  loaded  lines  is  extremely  unlikely  to  be  sufficient  to 
liring  them  into  even  approximate  contact. 

Some  valuable  experiments  were  carried  out  on  a  line,  built  with 
7-ft.  clearance,  to  determine  how  great  the  sag  due  to  loading 
might  be.  This  was  done  by  actually  loading  the  cable  through 
one  entire  span,  and  measuring  the  effect  in  sag  of  the  cable  and 
deflection  of  the  insulators  from  one  strain  insulator  to  the  next, 
over  a  distance  of  seven  spans.  In  a  64.0-ft.  span  the  increase  oi 
sag.  due  to  a  loading  equivalent  to  a  S  in.  coating  of  ice.  proved  to 
be  16  ft.,  the  effect  of  the  load  being  chiefly  to  pull  over  the 
suspension  insulator  strings  so  as  actually  to  shorten  the  distance 
between  supports,  and  thus  to  drop  the  catenary  to  a  corresponding 
amount,  which  agreed  very  closely  with  the  theoretical  result,  in 
thus  shortening  the  span  with  the  same  length  of  conductor. 

The  obvious  course  in  most  cases  would  seem  to  be  the  installa- 
tion of  suspension  insulator  lines  with  the  conductors  staggered 
enough  to  limit  the  danger  from  unequal  sag. — Electrical  World. 

Coal  Economy. — Mr.  Brace  states  that  he  hopes  in  a  feu 

days  to  communicate  with  the  Metropolitan  Borough  Councils  wit! 
a  view  to  securing  such  economy  in  the  use  of  coal  in  connect  ior 
Avith  street    lighting   as    may   be    possible   during  the  summer.— 
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La,Sj  week  we  published  the  report  of  the  Depart- 
mental Committee  which  was  appointed  by  the 
Board  of  Trade,  in  .March  last,  to  consider  what 
steps  should  be  taken  to  ensure  an  adequate  and 
economical  supply  of  electric  power  to  all  classes 
of  consumers,  especially  to  industries  which  depend 
upon  cheap  power.  The  conclusions  unanimously 
arrived  at  by  the  Committee,  so  far  from  contain- 
ing any  novel  features,  may  be  described,  if  not  as 
obvious  truisms,  at  any  rate  as  facts  with  which 
readers  of  the  Electrical  Review  must  necessarily 
he  familiar,  for  the  principles  laid  down  by  the 
Committee  have  been  repeatedly  insisted  upon  in 
articles  which  have  appeared  in  our  pages.  It  is 
singular  that  it  should  have  taken  the  Government 
pf  a  civilised  country  so  many  years,  to  say  nothing 
of  the  greatest  war  in  history,  to  discover  that  the 
policy  which  it  had  adopted  of  chopping  up  the 
country  .into  innumerable  isolated  areas,  each  pro- 
vided with  its  own  little  generating  station  under 
the  control  of  a  committee  of  laymen  more  in- 
terested in  local  party  politics  than  in  the  efficient 
conduct  of  a  highly  technical  undertaking,  was 
almost  the  worst  that  could  have  been  devised. 
Government  interference  from  the  first  has  been 
the  bane  of  electricity  supply,  both  in  the  Provinces 
and  in  the  Metropolis,  where  a  similar  policy  of 
dissection  was  aggravated  I  y*  the  institution  of 
competition  in  each  area  -a  system  which  appears 
to  touch  the  limit  of  fatuity.  We  sincerely  trust 
that  history  on  this  occasion  will  not  repeat  itself: 
that  for  once  the  intervention  of  a  Government 
Department  may  not  have  a  detrimental  effect  upon 
the  development  of  the  industry.  We  are  en- 
couraged in  this  hope  by  the  fact  that  the  Com- 
mittee was  unanimous  in  recording  its  recognition 
of  the  necessities  of  the  future,  and  the  utter  in- 
adequacy of  the  system  followed  in  the  past;  this 
fortunate  circumstance  is  due.  no  djoubt,  I 
powerful  influence  exerted  by  the  three  or  four 
electrical  members  of  this  Committee  of  twelve. 
Thanks  to  their  guidance,  the  Committee  has  been 
dialled  to  formulate  a  true  statement  of  the  posi- 
tion, and  though  the  facts  were  common  knowledge 
amongst  electrical  men.  it  should  not  be  foi 
that  the  general  public,  .and  still  more  the  Govern 
menf,  needed  enlightenment.  The  report  will. 
therefore,  serve  a  useful  purpose  in  this  respect, 
at  any  rate,  and  the  time  spent  in  producing  it  has 
nol  been  altogether  wasted.  We  trust  that  the 
Committee-  to  obtain  the  advice  of  repre- 

sentative associations  throughout  the  country  will 
be  fellow etl  up  without  delay,  and  that  a  construc- 
tive polic)  on  the  lines  of  common-sense  designed 
not  to  pander  to  the  political  aims  ot  local 
authorities,  nor  to  fill  the  pockets  of  -peculators, 
but  to  serve  the  interests  of  the  community  as  a 
whole,  may  speedily  be  evolved.  Whether  the 
demand  of  the  LM.E.A. — at  the  instigation  of 
Committeemen— for  the  more  dire<  entation 
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of  municipal  undertakings  on  the  Committee  would 
tend  to  this  result  is  a  matter  of  opinion;  what  is 
required  is  not  the  verdict,  by  a  majority,  of  repre- 
sentatives of  sectional  interests,  but  that  of  a  Com- 
mittee of  impartial  experts,  capable  of  appreciating 
the  merits  of  the  question,  and  free  to  arrive  at  an 
unfettered  decision  based  thereon.  The  municipal 
undertaking's  will  have  ample  opportunity  of  stating 
their  case  before  the  Committee  through  the 
medium  of  the  I.M.E.A.  The  parochial  system  of 
supply  may  be  said  to  be  upon  its  trial,  and  it  is 
not  usual  to  give  counsel  for  the  defence  a  seat 
upon  the  bench  of  magistrates.  However,  the  in- 
clusion on  the  Committee  of  Mr.  C.  H.  Merz  may 
perhaps  be  regarded  as  an  infraction  of  the  prin- 
ciple in  favour  of  company  interests,  although,  as 
the  leading  exponent  in  this  country  of  electricity 
supply  on  the  large  scale,  his  right  to  be  there  is 
incontestable,  and  probably  it  would  be  well  to  offer 
a  seat  to  an  equally  prominent  municipal  electrical 
engineer,  such  as  Mr.  S.  L.  Pearce,  whose  experi- 
ence would  abundantly  justify  his  nomination  apart 
from  his  representative  function.  At  present  the 
Committee  appears  to  us  to  comprise  too  large 
a  proportion  of  non-technical  men,  and  though  so 
far  it  has  arrived  at  obviously  correct  conclusions, 
its  constitution  would  be  greatly  improved  by  an 
increase  in  the  number  of  electrical  engineers 
amongst  its  members.  The  names  of  Mr.  C.  P. 
Sparks  and  his  elected  successor  in  the  presidential 
chair  of  the  I.E.E.  at  once  commend  themselves, 
and  to  these  we  might  add  others — men  who  are 
already  intimately  acquainted  with  the  situation,  and 
are  capable  of  dealing  with  the  real  problem  of  ways 
and  means,  without  further  loss  of  valuable  time. 


It  is  somewhat  amusing  to  ob- 
"  Business  serve  that,  on  the  entry  of  the 
Must  Go  On."  United  States  into  the  war,  the 
Society  for  Electrical  Development 
has  adopted  practically  the  same  "  slogan  "  as  we 
did  in  this  country  at  the  outbreak  of  war.  In  spite 
of  the  prophetic  foresight  of  Lord  Kitchener,  few 
of  us  at  that  time  imagined  that  the  war  would  last 
for  years  and  would,  in  fact,  become  the  "  usual 
business"  of  a  vast  proportion  of  our  industries. 
The  Society  has  initiated  a  campaign  with  the  pur- 
pose of  keeping  business  moving,  holding  that 
"  everything  depends  upon  the  individuals  holding 
up  their  links  in  the  chain  of  mercantile  business." 
It  is,  to  our  mind,  unlikely  that  the  industrial 
upheaval  which  has  taken  place  in  this  country  will 
be  felt  to  anything  approaching  the  same  degree  in 
the  United  States,  whose  internal  resources  in  both 
raw  materials  and  plant  are  inexhaustible,  and  whose 
works  are  already  largely  engaged  on  the  manu- 
facture of  munitions,  while  her  needs  are  far  less 
urgent  than  were  ours  in  the  first  years  of  war; 
nevertheless,  the  Americans  do  not  do  things  by 
halves,  and  we  are  confident  that  they  will,  with 
their  customary  energy,  provide  us  with  agreeable 
surprises  at  no  distant  date. 

As  regards  "  Business  as  usual,"  however,  this 
will  be  confined  almost  entirely  to  internal  trade, 
for  sea  transport  will  be  restricted  to  the  utmost, 
except  in  the  case  of  munitions  of  war  and  food  for 
the  Allies.  We  trust  that  we  shall  not  be  regarded 
as  unfriendly  to  our  latest  brothers  in  arms  if  we 
frankly  express  our  relief  that  for  the  American 
campaign  to  capture  South  American  trade — a 
species  of  industrial  warfare  upon  ourselves — there 
is  now  substituted  a  campaign  of  co-operation  and 
support,  and  that  thus,  after  the  war,  we  shall  be 
able  to  enter  the  competition  for  the  world's  trade, 
if  not  on  equal  terms,  at  any  rate  without  the  heaw 
handicap  with  which  we  were  threatened. 


THE     MANUFACTURE     OF     CONTROLLER 
DRUMS. 


By  R.  K.  SHIELD. 


Compared  with  the  number  of  firms  making  motors  and 
switchgear,  there  are  very  few  engaged  in  the  manufacture 
of  controllers  ;  yet  it  may  be  hoped  that  some  account  of 
certain  processes  of  manufacture  will  be  of  general  interest. 
In  outside  appearance  most  of  the  drum  controllers  used  for 
cars,  cranes,  and  general  industrial  applications  resemble 
one  another  very  closely,  but  an  almost  infinite  variety  of 
electrical  connections  is  set  up  by  modifications  in  the 
drum.  Consider,  for  example,  the  ordinary  variations  in  a 
standard  size  of  crane  controller.  They  include  : — 
•  (")  Plain  series  control. 

(/')  Ditto  with  shunt  brake. 

(c)  Shunt  control. 

{<!)  Slow  motion  steps,  as  required  for  foundry  work. 

in  Rheostatic  lowering. 

(/)  Limit  switches. 

In  addition  to  the  above,  every  maker  finds  that  special 
applications  require,  perhaps,  a  dozen  other  modifications  in 
every  size  of  his  standard  liue.  The  cross-section  of  a  con- 
troller is  not  affected  by  these  changes,  and  if  the  height  .of 
the  case  is  originally  made  to  suit  the  greatest  number  of 
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Fig.  1. — Style  dj  Dimensioning. 

fingers  usually  required,  the  only  detail  affected  is  the 
drum,  which  will  vary  according  to  the  system  of  electrical 
connections  to  be  established.  It  is  thus  evident  that  the 
standardisation  of  drums  must  be  of  a  very  flexible  nature, 
and  although  the  problem  is  not  easy,  it  is,  nevertheless, 
possible  to  arrange  the  design  in  an  orderly  method, 
which  facilitates,  improves,  and  cheapens  manufacture. 

In  the  first  place,  when  getting  out  a  line  of  controllers, 
the  connection  diagrams  should  be  drawn  for  as  many 
probable  varieties  as  can  be  foreseen,  so  that,  by  mutual 
accommodation  and  adaptation,  the  number  of  different 
lengths  of  contacts  and  drum  castings  is  reduced  to  a 
minimum.  If  this  is  not  done  in  a  very  thorough  and 
painstaking  way,  the  cost  of  manufacture  suffers  an  initial 
and  permanent  handicap. 

The  making  of  the  drum  development  drawing  from  the 
diagram  is  a  fairly  simple  matter,  but  the  best  method  of 
dimensioning  the  contact  strips  is,  perhaps,  worthy  of 
notice.  On  the  left-hand  side  of  fig.  1  is  shown  a  common, 
but  bad,  method,  which  has  persisted  from  the  regular 
system  of  dimensioning  a  drawing  in  inches.  A  better 
method  is  shown  on  the  right-hand  side.  This  has  the 
advantage  that  it  is  more  straightforward  to  mark  off  the 
drums  in  the  works  when  the  angular  position  of  the  holes 
is  given  from  zero,  that  is.  the  "off"  position. 

Another  point  which  requires  attention  in  making  the 
drum  development  drawing,  is  to  arrange  that  the  fixing 
screw-holes  on  a  series  of  drums  coincide  in  as  many  cases 
as  possible.  Further,  the  positions  of  the  holes  in  the 
various  contact  strips  should  be  arranged  with  a  view  to  the 
possibility  of  drilling  every  piece  in  the  same  universal  jig, 
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as  described  later.  Practically  every  length  of  contact  of 
a  given  width,  thickness  and  diameter,  whether  for  D.C.  or 
A.C,  controllers,  can  be  arranged  for  drilling  in  the  same  jig. 

The  usual  drum  construction  is  now  to  clamp  cast-iron 
segments  on  a  mica-insulated  square  shaft.  In  designing 
the  castings,  the  provision  of  adequate  creeping  distance 
along  the  shaft  requires  attention,  as  does  also  the.  form  of 
the  casting  to  eliminate  cores  as  much  as  possible. 

The  shaft  is  usually  of  square,  bright  mild  steel, 
insulated  with  micanite  wrapped  and  moulded  under  heat 


Tig.  2. — Assembly  Bench  for  Drum  Rings. 

and  pressure.  There  is  a  system  of  moulding  the  insula- 
tion in  the  shape  of  a  tube  on  a  standard  former,  after 
which  it  is  shellacked  and  pressed  in  place  on  the  shaft. 
In  the  opinion  of  the  writer,  there  is  no  advantage  in  this 
method,  except  for  those  makers  who  arc  not  equipped  for 
carrying  out  the  whole  operation  themselves. 

If  the  drum  castings  are  of  good  quality,  it  is  unnecessary 
to  machine  the  square  which  fits  on  the  shaft.  The  drilling 
of  the  clamping  screwrholes  need  only  be  mentioned  to 
state  that  co-operation  between  the  drawing  office  and  tool 
room  will  enable  the  same  jig  to  be  used  for 
many  castings  of  different  lengths. 

In  the  case  of  standard  controllers,  the  rings 
are  set  in  the  correct  longitudinal  position  at  a 
special  bench  fitted  with  centres  sliding  on  a 
cast-iron  bed  and  facilities  for  holding  spacing 
templates,  as  shown  in  fig.  2.  After  the  castings 
are  assembled  on  the  shaft,  they  should  be 
stored  to  slightly  soften  the  shellac,  which  acts 
as  a  bond  to  the  mica,  after  which  the  clamping 
screws  should  lie  driven  home  very  tight.  The 
next  operation  is  to  turn  the  periphery  of  the 
drum,  after  which  it  is  marked  off  for  the  contact  screws, 
or  drilled  in  a  jig. 

To  mark  off  the  contact  screw  holes,  where  no  drill  jig  is 
available,  a  protractor  is  mounted  on  the  shaft  which  is  set 
in  vee  blocks  on  a  surface  plate.  The  zero  method  of 
dimensioning  shown  on  the  right  of  fig.  1  makes  the 
marking  of  the  centre  lines  of  the  holes  a  very  simple  pro- 
cess, which  requires  no  addition  or  subtraction  of  dimen- 
sions by  the  workman. 

A  good. design  of  drill  jig  is  shown  in  fig.  3.  from  which 
it  will   be  noticed  that  a   hardened  bush   is  provided  for 


to  coincide  in  as  man;  types  of  drums,  of  the  same  'IO- 
meter, as  [wssible.  The  object  in  view  was  to  arrange  for 
the  same  drill  jig  to  be  used  on  several  types,  and  when  this 
is  done  the  jig  contains  a  greater  number  of  holes  than  are 
used  on  any  one  drum.  On  each  drawing  instructions 
should  be  given  to  leave  holes  marked,  for  example,  7,  X, 
15,  20,  81,  83  on  the  jig.  undrUled  for  that  particular 
drum.  The  driller  will  fill  the  surplus  holes  up  with  a 
wood  peg  before  starting  to  drill. 

The  contact  screw  holes  wiU  usually  lie  machine- tapped, 
either  in  a  special  vertical  spindle 
machine  or  with  a  tapping  attachment 
on  an  ordinary  drilling  machine. 

The  contact  strips  are  invariably 
made  from  hard-drawn  copper  strip 
cut  /  off  to  exact  length,  which  is 
first  found  by  trial  and  then  recorded 
on  the  drawing.  The  bending  of 
short  lengths — say,  up  to  about  :!  in. — 
can  be  done  satisfactorily  in  a  hand  or 
power  press  :  but  for  greater  lengths  this  method  is 
not  sufficiently  precise,  although  it  will  serve,  but  the 
bend  has  then  often  to  be  corrected  by  the  assembler. 
It  is  better  practice — that  is  to  say.  more  economical 
in  the  long  run — to  use  a  hand  bending  roll,  as 
illustrated  in  rig.  4.  The  diameter  of  the  bending  roll  is 
smaller  than  the  nominal  inside  diameter  of  the  strip,  as. 
found  by  trial  and  by  practice,  the  pressure  roll  can  be  screwed 
up  to  such  a  degree  that  every  strip  is  correct  to  diameter, 
in  spite  of  variations  in  the  hardness  of  the  material. 


Fig.  3.   -Drill  Jig  for  Contact  Screw  Holes. 

A  good  type  of  drilling  jig  for  the  strips,  which  are,  of 
course,  drilled  after  bending,  is  shown  on  fig.  5,  from  which 
it  will  be  seen  that  the  strips  are  located  against  a  stop  at 
one  end  by  slotted  wedges  driven  across  the  holes  to  be 
drilled,  which  are  generally  two  in  number,  and  ne\ it- 
exceed  three. 

The  advantage  of  standardising  the  contact  strips  can 
now  be  appreciated  from  the  design  of  the  jig.  The  points 
to  be  kept  in  view  are  that  the  first  hole  must  always  be  the 
same  distance  from  the  stop  end.  and  that  the  other  holes 
shall  be  limited  in  number  and  position,  so  that  they  do  not 
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-Hand  Rending  Tool  for  Long  Contact  Strips. 


-Drill  Jig  for  Cos  r.vci  6 


every  hole  to  be  drilled  in  the  drum.  The  first  cost  of 
such  a  jig  is  high  compared  with  some  kind  of  indexing 
arrangement,  but  it  has  the  merit  of  being  quick,  accurate, 
and  foolproof  throughout  a  long  life,  during  which  it 
returns  its  first  cost  over  and  over  again. 

It  was  remarked  in  connection  with   the  drum  develop- 
ment drawing  that  the  contact  screw  holes  should  lie  made 


clash    in    the    jig.      If   these    conditions  ate   observed,  there 
will  be  very  lew    strips  of   a    given  section  and  bend   which 
cannot  be    billed  in  one  or.  at  (be  most,  two  jigs. 
Where  renewable  tips  are  provided  for  the  long  strips, 

the  ends  which  butt  together  must  lie   a  good  tit.  and  as  the 

tii>s  must  be  interchangeable,  these  ends  are  ''est  milled  to 
a  correct  length,  measured  in  degrees,  from  the  nearest  screw 
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hole.     It  is  scarcely  necessary  to  sketch  a  jig  for  this  simple 

in,  but  it  may  be  remarked  that  a  little  forethought 
will  enable  a  jig  to  lie  desired  which,  with  very  little 
modification  in  each  case,  can  he  used  for  all  widths. 
lengths,  diameters,  and  end  lengths  of  contact  strips. 

After  drilling;,  the  contact  >trips  are  countersunk,  and 
then  screwed  in  place,  for  which  operation  a  quick-acting 
••  Archimedian  "  screw-driver  is  a  time  saver. 

The  last  machining  operation  is  turning  a  light  "  -kim- 
ming"  from  tlie  surface  of  the  contacts,  which  i>  done  at 
a  high  speed  with  a  vee-point  tool. 

After  rounding  the  contact  strips  at  the  front  and  hack 
ends,  the  drum  is  ready  for  mounting  in  the  controller  case, 
and  if  the  various  steps  which  have  been  briefly  described 
have  been  carried  out  in  a  "proper  fashion,  there  is  no  need 
for  any  subsequent  adjustment. 


TEAM     WORK     IN     LINE     CONSTRUCTION. 


By    tramp  royal: 


Let  your  imagination  take  you  to  the  car-shed  built  in  the 
"  Mission  "  style  of  architecture  on  the  Pacific  Slope,  and. 
assuming  it  has  not  turned  7  a.m..  we  shall  he  in  time  to 
see  the  construction  train  "pull  out  "  for  the  day's  work. 
It  is  the  conversion  of  a  steam  interurhan  line  to  electric,  so 
the  track  is  already  in  existence.  On  the  train,  consisting 
of  a  locomotive,  a  Hat-car.  and  a  caboose,  we  have  the 
construction  gang  and  the  apparatus  for  boring  hole-. 

Having  settled  ourselves  in  a  vacant  corner  on  the  train, 
we  travel  to  the  commencement  of  the  new  overhead  route, 
where,  in  the  easy-going  way  of  Californians.  the  gang  dis- 
mounts. The  hole-borer  is  adjusted,  and  each  man  takes 
his  allotted  place.  It  is  onlya  matter  of  about  in  minutes. 
and  we  are  steaming  on  to  the  next  pole  position.  All  dav 
the  work  goes  on,  no  hurry,  no  dawdling,  and  with  just  a 
half-hour's  break  for  lunch,  which  is  taken  on  a  bank 
under  a  canopy  of  cloudless  blue  sky.  what  time  gophers 
pop  up  for  a  nibble  of  spare  fragments  of  food.  At  .">  p.m. 
we  are  back  in  the  car  shed. 

\ext  morning,  we  find  a  change  in  the  train  make-up. 
A  flat-car,  fitted  with  a  winch  and  derrick,  is  sandwiched 
back  and  front  by  a  car-load  of  wooden  poles,  all  ready 
drilled  for  bracket  arms.  At  each  hole,  bored  the  previous 
day.  the  jib  picks  up  a  pole,  and  drops  it  into  the  hole. 
allowing  it  to  lean  from  the  track.  It  is  quick  and  eas 
as  there  is  no  dismounting  from  the  train.  A  man 'on  the 
load  of  poles  fixes  the  grab  band  around  a  pole,  a  man  at 
the  winch  -sets  up."  a  man  on  a  cruy  pulls  the  jib  round  : 
the  pole  is  lowered,  another  man  pulls  a  cord  releasing  the 
grab,  and  the  train  journeys  on  to  the  next  hole. 

The  locomotive  and  caboose  comprise  our  train  for  the 
next  day.  and  the  aligning  of  the  poles  proceeds.  The 
work  is  not  carried  out  witli  the  nicety  of  English  pole 
lines,  but  it  "gets  there"  all  the  same,  and  it  matches  the 
surrounding  brown  country,  with  its  listless  eucalyptus  and 
pepper  trees.  There  is  no  shouting  and  no  wasted  effort  of 
a  man  picking  up  a  spike  and  finding  someone  else  pushing 
where  he  intended  assisting,  It's  the  clown  at  thi 
who  earns  his  daily  bread  by  dodging  around  the  carpet  and 
helping  nowhere.  Outside  the  circus  the  clown  i>  not 
appreciated.  Each  man  has  his  place  in  the  team.  and. 
under  the  vigilant  eye  of  the  "boss."  the  pole  springs 
upright,  and  is  held  by  the  three  spikesmen  while  earth  is 
rapidly  thrown  in  and  tamped.  A  man  who  cannot  toe  the 
line  is  verv  soon  told  to  sro.  or.  in  the  vernacular,  "to 
beat  it." 

The  next  operation  is  slower,  and  takes  about  two  days 
for  the  stretch  described.  A  crude  tower  is  fitted  on  to  the 
flat  car,  and  the  bracket  arms  are  put  into  the  poles.  These 
arms  consist  of  a  length  of  pipe,  one  end  of  which  goes 
through  the  pole.     The  hanger  wire,  with   necessarv  globe 


insulators,  .-pans  from  an  eye-bolt  in  the  pole  to  a  bracket 
at  the  end  of  the  pipe  arm.  The  fixing  of  a  stay  to  the  arm 
completes  the  work  on  the  pole. 

The  paying-out  of  the  trolley  wire  is  a  very  interesting 
operation.  The  locomotive  is  dispensed  with,  and  we 
travel  on  a  flat-car  specially  fitted  with  motors  and  a 
controller.  The  further  equipment  of  the  car  consists  of 
a  drum  of  trolley  wire  turning  on  a  shaft,  and  fitted  with  a 
hand  brake,  a  tower  to  carry  a  man.  and  supporting  a  trolley 
wheel  electrically  connected  to  the  car  controller.  The 
wire  i-  run  over  the  trolley,  its  end  anchored  and  made 
alive.  Then  we  all  go  sailing  merrily  along.  At  each 
bracket  arm.  the  man  aloft  roughly  ties  the  trolley  wire  to 
the  span  wire  for  temporary  support.  The  "boss  "is  at 
the  controller,  two  men  manipulate  the  brakes,  and  the 
remainder  of  the  gang  sit  by  awaiting  eventualities,  or  they 
take  a  turn  to  relieve  the  other  men.  It  feels  good  to  sit 
in  the  sun  and  be  rid  of  the  oil-burning  loco's  fumes. 

The  work  of  the  next  few  days  is  slower,  as  it  consists  of 
fixing  the  necessary  mechanical  ears,  guys;  "  messengers." 
and  "  stubs."  The  "stubs"  are  pieces  of  pole  about 
.r>  or  6  ft.  high,  to  which  are  attached  the  "messengers." 
or  gny  wires,  at  bends  or  anchoring  points. 

This  work  completed,  all  is  ready  for  "  Public  Service." 

In  describing  the  above  I  have  only  taken  a  day's  run. 
but  in.  say.  a  20  or  30-mile  run  the  whole  of  one  operation 
would  lie  completed,  if  possible,  before  dismantling  the 
erection  gear.  I  should  have  liked  to  give  figures  as  t 
distances,  actual  time.  Arc.  and  also  sketches  of  the  gear 
used  :  but.  unfortunately,  my  notes  arc  war-bound  in  Cali- 
fornia, and  it  is  some  1.".  years  since  the  described  erection 
took  place.  I  have  had  to  draw  upon  my  memory  for  the 
details,  but  I  trust  the  raison  d'etre  of  this  article  has  been 
secured,  viz..  to  show  the  advantage  of  team  work. 


Economy    of   Gas-Coke  as  Fuel. — In   connection  with 

the  appeal  issued  by  the  Ministry  of  Munitions  for  coke  to  be  used 
in  y>lace  of  coal,  the  following  result  will  be  of  interest : — The 
Deptford  Borough  Council  during  March  last  year  introduced  the 
London  Coke  Committee's  apparatus  for  burning  gas-coke  in  the 
steam  boilers  at  the  public  baths,  and  now  report  the  following- 
result  of  a  year's  working  with  coke  exclusively  as  fuel.  The  cast 
of  coal  for  12  months  from  March.  1915,  td  March.  1916.  at  the 
current  price  of  coal,  would  have  been  £1,792  12s.  Bd.  The  cost 
ike  from  March.  1916,  to  March.  1917.  has  been  £1.444  7d. 
Amount  saved.  £348  lis.  led.  The  saving,  which  is  equivalent  to 
l'.i't  per  cent.,  would  have  been  greater  but  for  the  large  increase 
in  the  heating  and  electric  lighting  of  the  buildings  owing  to 
the  very  cold  and  dark  winter,  and  the  increase  in  the  number  of 
warm  baths  used,  estimated  at  over  !'  per  cent.  The  financial 
saving,  despite  the  adverse  circumstances,  has  exceeded  the  esti- 
mate made  by  the  local  gas  company  who  supplied  the  coke-burning 
apparatus,  which  was  fitted  to  the  boiler  furnaces  by  the  baths  staff 
at  a  total  cost  of  about  one-tenth  of  the  saving  effected  during  the 
first  year. 

From  the  national  standpoint,  the  saving  effected  by  the 
patriotic  action  of  the  Council  in  using  gas-coke  in  lieu  of  raw  coal 
is  in  the  by-products  recovered  by  first  treating  the  coal  in  gas 
retorts.  The  by-products  recovered  from  an  equivalent  quantity 
of  coal  so  treated  include  1.440  gallons  of  benzol.  SUiOO  gallons  of 
coal-tar.  and  10  tons  of  sulphate  of  ammonia  (fertiliser). — 
Mechanical  World. 

A    Simple    Electric  Vehicle.— We   have   received    some 

particulars  of  an  interesting  innovation  in  electric  vehicle  con- 
struction, which,  according  to  the  makers.  "  will  bring  down  the 
weight  of  electrics  one-third  to  one-half  of  the  present  fijrures.  and 
reduce  the  cost  nearly  in  proportion."  Although  we  are  unable  to 
gauge  the  accuracy  of  the  claim,  the  makers,  the  Dey  Electric  Corpo- 
ration of  Xew  York,  have  the  support  of  Dr.  C.  P.  Steinmetz  in 
their  contentions,  and  propose  to  place  on  the  market  a  light  two- 
seater  at  a  cost  of  under  SI, 000.  In  general  outline  it  resembles  a 
petrol-driven  car.  but  the  resemblance  ceases  here,  for  the  chassis  is 
severely  simple,  due  to  the  use  of  a  special  form  of  rear  axle  which 
incorporates  the  motor  and  gearing,  and  therefore  does  away  with 
a  great  part  of  the  usual  mechanical  driving  gear  carried  on  the 
chassis.  The  field  and  armature  of  the  motor  revolve  in  opposite 
directions,  each  driving  a  wheel  through  gearing,  and  the  motor 
itself  becoming  the  differential.  The  use  of  the  Dey  axle  simplifies 
and  lightens  the  construction  of  the  chassis  and  incidentally  de- 
creases the  weight  of  battery  required  or  increases  the  possible 
mileage.  It  is  said,  for  instance,  that  the  complete  rear  axle 
weighs  only  200  lb.,  and  the  whole  car.  including  body  and  battery 
only  1.400  lb.  The  Dey  car  can  be  supplied  to  take  a  battery  which 
will  give  a  maximum  of  105  miles  run.  and  is  fitted  with  a  con- 
trol having  regenerative  and  electric  braking  features. 
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ELECTRICAL  EQUIPMENT  AT  A  GREAT  WESTERN  GOODS  STATION. 


The  following  description  6f  the  electrical  labour-saving 
equipment  at  the  Moor  Street.  Birmingham,  goods  station 
df  the  Great  Western  Railway  Co.  appeared  in  a  recent 
jssue  of  tlif  Great  Western  Raihcay  Magazine,  to  which  we 
are  indebted  for  the  following  particulars  and  illustrations. 

Tin.-  design  of  the  equipment  was  dictated  by  the  peculiar 
situation  of  the  several  goods  sheds,  the  depol  consisting  of 
a  high-level  goods  yard  built  on  a  ferro-concrete  structure. 
which  also  bouses  underneath  a  low-level  goods  station. 
On   the  low  level  are  two  sheds  (4  ami   b)  separated  by  n 

Overhead  Travelling  Crane 
is  Goods  Shed. 


Fixed  Jib  Crane  Oi  tsidi 
Goods  Shkd. 


niiii..  and  carries  a  traversing  carriage  with  an  underhung 
revolving  jib  below  it.  the  jib  having  a  radius  of  IC  ft. 
Thecarriage  with  its  jib  traverses  the  shed  al  a  speed  of 
711  ft.  per  miii..  while  the  jib  revolves  al  a  speed  of 
2  i:.i'.m..  an  1  the  hoisting  gear  raises  and  lowers  a  load 
of  one  tni  at  an  average  speed  of  3:3  ft.  per  min. ,  This 
crane  can  t  ike  the  loa  I  to  or  from  any  wagon  in  the  siding 
from  or  to  any  cart  in  the  cart  road.  Two  covered  open- 
ings in  the  shed  platform  are  provided,  through  which  goods 
in  special  crates  can   be  transferred   to  the  low-level  sheds 

a  or  b.  The  elec- 
trical equipment  was 
made  by  the  British 
Westinghouse  Go. 

Outside  the  high- 
level  shed  is  fixed  a 
jib  crape  capable  of 
raising  and  lowering 
a  load  of  6  tons. 
The  gear  ran  raise 
and     lower     its     full 

load      at      II      speed      I  I 

20  ft.  per  min..  and 
slue  it  at  a  speed  of 
2  k.p.m..  the  jib 
radius  being  15  ft. 
An  automatic  electric 


is  fitted  to  tl 
hoisting    ?ear.   wbil 


brake 


Wagon  Being  Hailed  by  Electric  Capstan-. 

-   High-Level  Eocipme 

street,  and  at  different  levels,  due  to  the  contour  of  the 
ground. 

The  modern  tendency  in  goods  handling  of  bringing  the 
loading  and  unloading  machinery  to  the  wagons,  instead 
of  bringing  wagons  to  fixed  cranes,  was  followed  wherever 
possible, ana  with  this  object  a  variety  of  modern  electrically- 
operated  appliances  was  installed,  the  electrical  energy  for 
which  is  obtained  from  the  Corporation  supply. 

Pealing  first  with  the  high-level  accommodation,  the 
covered  woods  shed  in  the  yard  comprises  under  one  roof 
two  Ions  sidings,  a  platform  beside  one  of  these  sidings 
and  a  cart  road  between  the  platform  and  the  other  siding. 
The  platform  and  the  siding  beside  it  arc  served  for  a 
length  of  4011  ft.  by  an  overhead  travelling  crane  made  by 
Messrs.  Royee,  Ltd.  The  travelling  bridge,  with  a  span 
of. 28  ft.  '4t in,,  moves  at   an  average  speed  of  250  ft,  per 


ision  is  made  for 
lowering  cither  by  a 
separate  hand-lever 
brake,  or  by  the  use 
of  the  motor  itself  as 
an  electrical  brake. 
The  crane,  made  by 
Messrs.  Stothert  and 
Pitt,  is  fitted  with 
E.C.C.  motors  and 
Allen-West  control- 
lers and  resistances. 

For  marshalling 
the  goods  wagons,, 
which  are  raised  to. 
or  lowered   from,  the 

low-level     shed    I:    hv 

a  20-ton  lift,  the 
north-east  end  of  the 
yard  is  pro\  ided  with 
a  25-ton  bridge  tra- 
verser. It  is  de- 
signed to  transfer 
wagons  between  three 
parallel  lines  of  rails, 
the  wagon  being 
hauled  on  to  or  off 
from  the  traverser 
by  an  electric  cap- 
stan. The  traverser 
was  made  by  M 
Etansomes  &  Rapier.  Thirteen  Clyde  capstans  and  a 
large  numlwr  of  reels  are  disposed  in  the  yard  to 
haul  wagons,  either  singly  or  in  trains,  to  and  from 
20  and  80-ton  wagon  lifts,  the  6-tOD  crane,  the  long 
siding  beside  the  covered  platform,  and  two  turntables  at 
the  Moor  Sired  end  of  the  yard.  The  rope  used  on  a  Clyde 
capstan  is  never  bandied  hy  the  capstan  man  except  to 
unwind  it  from  the  barrel  and  haul  it  to  the  wagon,  which 
can  he  done  by  the  hook.  This  allows  steel  ropes  to  he  used 
instead  of  hemp  ropes,  which  must  he  used  where  the  rope 
-lips  on  the  barrel,  and  the  capstan  man  hauls  in  thi 
The  consequent  saving  in  the  annual  cost  of  ropes,  and  in 
the  labour  ><\'  handling  hemp  ropes  when  wet.  i.-  remarkable. 

All  these  capstans  have  been  made  by  Messrs.  Stotherl  and 
Pitt,   and    the    switchgeaf    by    Messrs.    Morris   , 


i-Tns  Bridge  Traverser. 


iqtiirrel-cage  E.C.C.  motors  being  used. 
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In  the  low-level  sheds  a  and  b  there  are  14  similar 
capstans,  four  in  shed  a,  to  serve  the  30-ton  lift  and 
traverser  and  the  sidings,  and  10  slower-speed  capstans  in 
shed  E,  where  the  number  of  sidings  is  greater.  All  the 
necessary  reels  for  guiding  the  capstan  ropes  are  provided. 
The  electric  equipment  for  the  capstans  in  shed  b  was 
provided  by  Messrs.  Oompton  &  Co. 

Shed  a  contains  only  two  long  sidings,  for  which  power 
appliances  are   needed.      Between    the  sidings, 
which  ran  for  a  distance  of  285  ft.,  are  two 
platforms,  one  beside  each  siding,  and  a  broad 
cart    road    between    the    platforms.      A   cross 
platform  connects  the  two  long  platforms,  and  a 
••  walking  "  jib  crane  has  been  provided,  which 
runs  on  a   one-rail,   U-shaped  track   extending 
down  each  platform,  and  round  the  cross  plat- 
form.    The  crane  hoists  and  lowers  its  full  load 
of  30  cwt.  at  a  speed  of  40  ft.  per  min..  and 
slues  the  jib  at  a  speed  of  21  b.p.m.  ;  it  has 
a   travelling     speed    of 
the  straight,  and  the  jib 
of  anything  within   reac 
being   transferred  to 
a  can  backed  against 
the  platform,  or  vice    - 
versa.      The     crane 
and  top  guide,  with 
its    three    conductor 
wires,  were  made  and 
erected     by     Messrs. 
Babcock    &    Wilcox, 
the  motors  by  Messrs. 
Harding       Churton. 
and  the  controllers  by 
Messrs.  Allen  West. 

A  30-ton  lift  is 
provided  in  each  shed 
to  transfer  wagons 
between  the  high- 
level  yard  and  the 
shed.  The  cage  can 
take  a  wagon  25  ft. 
over  buffers  and 
weighing  30  tons. 
Such  a  wagon  has 
been  raised  and 
lowered  at  an  average 
speed  of  128  ft.  per 
min.  The  lifts  were 
made  by  Messrs. 
S.  H.  Heywood  and 
Co.,  three-phase 
motors  being  pro- 
vided by  the  Lanca- 
shire Dynamo  Co., 
and  semi-automatic 
switchgear  by  Elec- 
tric Control,  Ltd. 

The  switchgear  is 
worked  by  means  of 
a  master  controller  in 
the  cage.  Its  handle 
is  interlocked  with 
disappearing  rail 
stops  on  the  cage 
rails.  The  controller 
handle  cannot  be 
moved       until       the  "Walkjhg"  Jib  Chase  in  shed  A 

rail  stops  have  been 
raised,      after       the 

wagon  is  in  position,  to  prevent  its  movement  either  way  in 
the  cagfe.  Other  safety  devices  consist  of  automatic  gear  to 
hold  the  cage  should  any  of  the  ropes'  break  or  stretch 
unduly  :  limit  switches  are  also  provided  to  prevent  over- 
travel  of  the  cage  either  at  the  top  or  bottom,  which  act 
first  on  the  control  gear.  and.  should  this  fail,  a  second 
switch  shuts  off  the  main  supply. 

In  shed  a  wagons  are  transferred  from  the  lift  to  the 
sidings,  or  from  the  sidings  to  the  lift,  by  a  30-ton  wagon 
traverser.     The  sidings  on    either  side  of  the  cart  road  are 


100  ft.  apart,  and  only  these  two  sidings  are  served.  The 
traverser  is  driven  by  an  induction  motor  of  the  one-speed 
Sandycroft  cascade  "type,  arranged  to  creep  while  exerting 
full-load  torque  :  this  feature  has  proved  most  useful  in 
aligning  the  traverser  rails  with  the  siding  or  lift  cage  rails. 
The  traverser,  made  by  Messrs.  S.  H.  Heywood  &  Co.. 
can  travel  the  whole  width  of  the  shed  with  a  30-ton  load 
at  an  average  speed  of  285  ft.  per  min.  A  capstan  with 
head  fixed  to  the  gearing, 
and  using  a  slipping  rope,  is 
provided  for  hauling  wagons 
on  to  and  off  from  the  lift 
cage,  and  is  worked  by  a 
Sandycroft  squirrel-cage 
motor,  with  special  high- 
resistance  motor  windings  to 
give  great  starting  torque  for 
moderate  current  expendi- 
ture. It  can  give  a  pull  of 
750  lb.  at  300  r.p.m.  and  a 
maximum  pull  of  2,000  11.. 
Shed   b    is    served    bv    a 


30-Ton  Lift  Between   the   High-level 
Yard  and  Low-level  Shed  B. 


Hoisting  and  Lowering  (Iear  in  Motor  Hocse  on  30-Toh 
Lift  seen  above. 


Switch  Gear  in 
Motor  House. 


similar  lift,  and  the  average  speed  of  raising  and  lowering  ;i 
30-ton  load  is  137  ft.  per  min. 

Shed  B  is  further  provided  with  a  20-ton  lift  at  the  corner 
opposite  t  i  the  30-ton  one.  This  was  built  by  Sir  William 
Arrol  &  Co..  with  B.T.H.  electrical  equipment.  The 
height  of  the  lift  is  33  ft.  4  in.,  and  the  average  speed  when 
raising  and  lowering  20  tons  is  14")  ft.  per  min. 

Shed  B  is  provided  with   eight  parallel   lines  of  sidings. 

some  of  which   are  only  a  few  feet   apart.     A  30-ton  wagon 

ravi  rser  runs  the  whole  width  of  the  shed  for  2(56  ft.     The 
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perishable  market  traffic  dealt  with  in  the  early  morning  in 
this  shed  requires  the  must  rapid  handling  possible.  This 
accounts  for  the  btigh  speed  of  the  large  lifts,  and  it  was 
essentia]  that  the  traverser  should  not  Only  have  a  corres- 
pondingly high  speed  hut  he  able  to  stop  \en  accurately  al 

any  of  the  sidings.  This  is  accomplished  by  the  use  of 
llele-Shaw  oil-pressure  transmission  gear.     By  turning  a 


The  centra!  loading  platfprfri  m  Shed  I;  is  provided 
with  two  (.--ton  fixed  jib  cranes,  either  of  which  can  deliver 
goods  from  wagons  in  the  siding  beside  the  platform  to  the 
cart  mads  on  the  other  side  of  the  platform,  or  vice-wrsd* 
These  cranes,  made  by  .Messrs.  Stothert  *  Pitt,  lift  loads  of 
I  ton  at  an  average  speed  of  80  ft.  per  tnin..  and  slue  at  a 
speed  of  two  r.p.m.  Thc\  are  equipped  with  ElC.C.  motors 
ami  Allen  West  controllers.     The  load  can    lie  lowered  hy  a 
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80-Tom  Wag-un  Traverser  in  Shed  B. 


hand-wheel  the  traverse!  can  he  stepped  "i'  started  in  cither 
direction* and  the  rapid  acceleration  and  high  maximum 
speed  obtained  (the  average  speed  with  a  20-t»n  load  for 
the  |"iirnr\  hi'  220  Ft.  being  350  ft.  per-min.)  are  combined 
with  the  slowest  possible  creeping  speeds  and  rapid  reversing 
for  securing  rail  alignment. 

There  being  two  lifts  to  serve  at  opposite  sides  of  the 
shed,  two  traversing  carriages,  each  to  take  a  wagon,  are 
necessary.  Each  of  these  carriages  has  been  made  detach- 
able from  the  central  locomotive,  automatic  couplings  being 
provided  to  quicken  the  process  oJ  attai  hing  and  detaching. 


One  oi   the  i-Ton  Fixed  Ji-fi  C banes  in  Shed  it. 


The  locomotive  part   of  the  trayerser  is  able  to  haul  both 

traversing  carriages,  one  empty  and  the  other  loaded,  at  an 
average  speed  of  oyer  800  ft.  per  min.  for  the  whole  journey. 
The  traverser  was  made  by  Messrs.  Stothert  &  Pitt,  a 
Crompton  motor  and  B.T.H.  controller.-  being  used.  The 
Hele-Shaw  transmission  gear  was  [nade  by  Messrs.  Coin- 
payne,  Ltd. 

Tin    sirlings,  lifts,  and  n.i  d  hy  In  Clyde 

eapstans  of  the  same  type  as  described  for  the  high-level 
yard. 


External  Appearance  of  Transmission  Gear  on 
30-Ton  Traverser  in  Shed  B. 


hand  brake  or  by  using  the  motor  as'a  brake,  and  the  sluing 

motion  is  stopped  by  a  pedal  brake. 

The  whole  df  the  electrical  machinery  at  Moor  Street  was 
made  to  the  drawings  and  specifications  of  Mr.  Roger  T. 
Smith,  the  electrical  engineer  In  tin-  Great  Western 
Railway. 


ELECTRICAL  COMMUNICATION   IN  THE  FIELD. 


While  we  hear  but  little  of  the  uses  of  electricity 
in  connection  with  the  war.  it  must  not  be  supposed 
that  they  are  either  few  or  unimportant.  On  the 
contrary,  without  the  aid  of  electricity  it  would  be 
impossible  for  either  side  to  conduct  operations  on 
a  scale  even  remotely  approaching  the  vast  dimen- 


French] 

Flo.    I. 


Official  photo. 

\  French  Artillery  Observation  Post. 


sions  of  the  conflict  now  in  progress;  tor  bj  ti"  i  >t  her 

means  would  it  be  feasible  for  the  directing  authori- 
ties to  maintain  continuous  communication  with 
their  naval  and  military  forces  in  every  part  of  the 
war  area,  and  to  gain  information  instantaneously, 
and  to  a  great  extent  secretly,  from  their  scouts 
and  observers  both  on  the  surface  of  the  earth  and 
even  in  the  upper  air  above  the  enemy's  territory. 
The  latter  in  particular  is  an  achievement  which  a 
century  ago  would  have  been  regarded  as  a 
miraculous    performance,    and   a   little    earlier    stil! 

-*        D 
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would  inevitably  have  doomed  the  inventor  to  a  fiery 
end.  But  these  essential  functions  of  the  electric 
current  are  fulfilled  so  quietly,  unobtrusively,  and 
efficiently,  and  have  become  so  commonplace,  that 
no  one  takes  much  notice  of  them ;  moreover,  the 
men  who  are  responsible  for  the  maintenance  of 
such  communications  are  so  modest  that  they  neither 
.seek  nor  desire  publicity. 

The  telephone  and  telegraph  wires  and  waves  are 
the  nervous  system  of  the  land  forces,  a  system 
whose  ramifications  extend  from  the  headquarters 
of  ( Government  to  all  the  military  commands,  beyond 
them  to  the  sub-divisions  of  the  units,  and  even  to 
the  foremost  trenches  and  observation  posts; 
the  apparatus  employed  comprises  corresponding 
classes. from  the  complex  permanent  telephone  ex- 
change in  town  to  the  more  primitive,  but  still 
elaborate,  local  exchanges  "at  the  back  of  the 
Front,"  the  comparatively  simple  switchboards 
housed  in  dug-outs  in  or  near  the  trenches,  and,  at 
the  ends  of  the  uttermost  threads  or  feelers  of  the 
system,  to  the  portable  telephone  and  telegraph  sets 
with  which  communication  is  maintained  from  the 
immediate  vicinity  of   the   enemy's  trenches.       We 


French]  [Official  photo. 

Fig.  2.— A  Telephone  Statiok  in  the  Tbbni  heb. 

illustrate  herewith  some  examples  of  the  signalling 
stations  used  by  our  French  Allies  on  the  Somme. 
showing  successive  stages  on  the  upward  march 
from  the  utmost  simplicity  to  a  comparatively  high 
degree  of  complexity! 

Fig.  i  shows  an  artillery  observer  "  spotting  " 
in  an  advanced  position,  with  his  telephone  signaller 
close  at  hand.  Fig.  2  represents  a  telephone  station 
in  the  trenches,  in  charge  of  a  single  operator.  Fig. 
3  is  a  view  in  the  telephone  office  in  the  French 
lines  on  the  Somme ;  here,  it  will  be  seen,  a  much 
higher  level  of  elaboration  is  required,  and  the 
apparatus  begins  to  assume  the  appearance  of  a 
branch  exchange.  Fig.  4  shows  a  still  closer 
approximation  to  the  equipment  of  a  permanent  ex- 
change serving"  a  large  number  of  lines,  the  station, 
in  fact,  attaining  to  the  dignity  of  a  "central" 
office,  and  being  fitted  with  frames  to  carry  the 
cables  and  apparatus. 

In  the  case  of  wireless  telegraphy,  the  system,  of 
course,    is    wholly    different:   there'  are    no    switch- 


boards or  distributing  apparatus,  the  place  of  which 
is  taken  by  the  ether  of  space.  The  stations  are 
necessarily  more  cumbrous  than  the  light  portable 
telephone    apparatus,   but   yet    are    readily  movable 


Fn  neh  ,  [Official  pli.>1>\ 

Fig.  3.- Telephone  Office  in  the  French  Lines. 


French'  [Official  photo. 

FiG.  4. — Part  of  the  Interior  of  a  Central  Army 
Telephone  Office. 

from  place  to  place.  Fig.  5  shows  one  of  the 
simplest  outfits  in  operation  at  an  outpost,  the  an- 
tenna being  simply  a  horizontal  wire  stretched  be- 
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tween  two  trestles,  and  the  eailh  or  "counter- 
poise "  a  sheet  of  metallic  gauze  unrolled  upon  the 
ground.  A  more  pretentious  apparatus,  requiring 
two  motor  vehicles  for  transport,  is  illustrated  in 
fig.  6,  which  shows  the  staff  erecting  a  light  tele- 
scopic antenna  pole,  extending  to  a  height  far  be- 
yond  the  limits   of  the  view.     The   installation  can 


An  Outpost  Opbrating  a  Portable  Wireless  Station 


be  erected  ready  for  work  within  a  few  minutes  of 
its  arrival  on  the  scene. 

We  are  indebted  for  these  views  to  Giles's  Photo 
Agency,  and  for  the  loan  of  the  block  for  fig.  5  to 
the  Wireless  World. 


LEGAL. 

Coupling  for  Electric  Machinery. 
BEFORE  the   Patents  Court  concluded  its  work   for  the  Whitsun 


hooks    of    t lie   company,    disclosing    the    firms    for    whom    they 
manufactured. 

The  Controller  said  this  was  a  difficulty  which  would  have  to 
be  dealt  with.  It  was  a  misfortune  that  they  did  not  get  all  these 
documents  affecting  the  title  of  a  patent  on  the  register.  He  and 
his  colleague,  Sir  Cornelius  Dalton.  had  felt  a  great  amount  of 
hesitancy,  because  there  might  be  British  manufacturers  in  this 
country.  There  was  nothing  to  force  a  man  to  place  his  name  on 
Hie  register,  and  therefore  there  was  nothing  to  show  who  was 
the  owner  of  the  patent. 
When  new  legislation  came 
along,  they  would  endeavour 
to  have  the  register  ph  ce  1  on 
a  proper  basis.  He  sympa- 
thised with  Messrs.  Crofts, 
The.  document  effecting  the 
transfer  of  the  patent,  or 
showing  the  interest  of  some- 
body else  in  the  matter,  was 
something  of  which  they 
might  possibly  know  nothing 
at  all  till  the  application 
came  on. 

Addressing  Mr.  Justice,  the 
Controller  added  :  If  this 
were  a  court  of  law,  I  should 
make  you  pay  the  costs  of  the 
day.  supposing  you  convinced 
me  that  I  ought  not  to  deal 
with  this  patent. 

MR.  Justice  :  I  think  cross- 
examination  would  show  that 
the  applicant  was  not  alto- 
gether in  the  dark.  We  have 
been  dealing  with  the  entire 
British  and  Colonial  demand, 
and  supplying  ever  since  the 
title  was  granted.  Last  year 
we  supplied  £1,100  worth. 
The  Power  Plant  Co.  is  a 
purely  British  concern.  Not 
only  has  it  paid  a  5  per  cent, 
royalty,  but  it  has  paid  the 
income-tax  on  the  royalty. 
The  Power  Plant  Co.  has  built  up  tne  goodwill,  and  the  applicants 
now  want  to  collar  our  business. 

The  Controller,  after  examining  the  documents,  said  he  was 
afraid  this  was  one  of  the  rare  cases  where  the  agreement  was  fatal 
to  the  application.  There  had  been  cases  where  they  felt  that  it 
was  in  the  public  interest  to  extend  the  range  of  manufacture,  but 
here  was  a  firm  working  under  exclusive  licence  covered  by  docu- 
ment, which  had  gone  to  great  expense  to  build  up  the  English 
and  Colonial  trade,  and  were  coping  with  the  demand.  The  Court 
were  not  disposed,  to  interfere  with  this  arrangement,  definitely 
come  to  before  the  war.  The  agreement  had  been  loyally  acted  on  by 
the  grantees  to  the  best  of  their  ability.  It  was  unfortunate  that 
the  agreement  was  not  on  the  register,  but  the  Court  having  seen 
the  Power  Plant  Co.'s  books,  would  not  interfere  with  the  course 
of  their  business  now. 


[Official  phato 


recess,  Messrs.  Croft  Bros., 
applied  for  licence  to  use 
the  German  patent  11. sits 
of  1908,  in  the  name  of 
Franz  Tacke,  for  an  elastic 
coupling  for  joining  up 
dynamos  with  electrical 
apparatus.  Sc. 

Mr.  Armstrong,  of 
Messrs.  W.  P.  Thompson 
and  Co.,  Liverpool, 
explained  that  Messrs. 
Croft  Bros,  made  many 
kinds  of  couplings,  and 
they  had  lately  had  special 
inquiries  for  this  elastic- 
type. 

Mr.  Justice,  who  op- 
posed the  application,  said 
the  patent  was  assigned  to 
one  Habermann  in  1909, 
and  a  licence,  sole  and  ex- 
clusive, was  granted  to  the 
Power  Plant  Co..  Ltd..  of 
West  Drayton,  Middlesex. 
who  had  been  manufac- 
turing the  coupling  under 
it  and  supplying  the  mar- 
ket. They  were  able  to 
meet  all  the  demands,  and 
to  supply  Messrs.  Crofts 
into  the  bargain.  The 
agreement  by  which  they 
manufactured  was  not.  he 
admitted,  on  the  register. 
It  was  a  document  pre- 
pared and  executed  in 
Germany.  He  was  prepared 
to  show  it  to  the  Con- 
troller,  together  with    the 


of  the   Thornhiirv   Works.    Bradford. 


FIG.  <;.— Erecting  the  Mast  or  a  Mobile  Wireless  Installation. 
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The  Right  to  Disci innect. 
At    Brentford    Police     Court,     recently,    the    Twickenham    and 
Teddington    Electric   Lighting   Co..  of    Broad    Sanctuary.    West- 
minster, were  sued  for  unlawfully  making-  default  in  the  supply  of 
energy  to  Stephen  T.  Whaley.  of  Spencer  Road.  Twickenham. 

Mr.  Terry  prosecuted,  and  urged  that  there  was  a  bona  ftilr 
dispute  between  the  parties  as  to  the  amount  of  current  consumed 
for  the  December  quarter,  yet  the  defendants  cut  off  the  .supply. 
Under  the  Act  of  1909,  Sec.  18.  they  had  no  power  to  do  this,  and 
in  refusing  to  continue  the  supply  they  had  brought  themselves 
within  the  penalty  clause. 

Complainant  stated  that  there  was  an  arrangement  with  the 
company  to  supply  cu'-rent  at  1  id.  per  unit.  For  the  September 
quarter,  1915,  the  consumption  was  90  units,  ami  for  the  nest 
quarter  110.  but  in  the  meanwhile  a  radiator  had  been  installed. 
For  the  summer  quarter  of  1916.  20  units  were  paid  for,  and 
the  next  quarter  25.  and  then  for  the  Christmas  quarter  the  meter 
registered  40S  units.  He  contended  that  he  could  not  have  used  so 
much,  as  not  more  than  three  rooms  were  in 
use.  and  the  radiator  was  only  on  for  about 
half  an  hour  each  evening.  The  defendants. 
in  reply  to  correspondence,  put  in  a  check 
meter  without  his  consent,  and  told  him 
his  meter  did  not  register  enough.  He 
declined  to  settle  the  account,  and  the  com- 
pany cut  off  the  current. 

Mr.  Farrer.  the  manager  of  the  company, 
stated  that  they  gave  the  complainant  every 
consideration.  It  ljeeame  necessary  in  1316 
to  change  the  meter,  and  then  came  the 
complaint  from  Mr.  Whaley  that  it  had 
greatly  over-registered  the  current  used. 
Witness  sent  a  man  to  inquire,  and  found 
there  was  a  radiator  which  would  use  about 
2  units  per  hour.  They  told  complainant 
they  were  satisfied  with  the  meter,  but  he 
could  have  it  tested  at  a  _small  fee  of  5s., 
which  would  be  returned  if  it  was  incorrect. 
He  declined,  and  witness  had  a  check  meter 
fixed,  which  showed  that  the  older  one  regis- 
tered 5  per  cent.  slow,  and  recorded  less 
current  than  was  used.  As  complainant 
refused  to  pay  the  charges  the  current  was  cut 
off.  and  the  company  relied  on  the  fact  that  the 

register  of  the  meter  was  conclusive  unless  proved  to  be  inaccurate. 
The  winter  was  severe,  coal  was  scarce,  and  people  used  their 
radiators  more  than  in  other  years,  which  accounted  for  the  in- 
creased amount  of  current  consumed.  Complainant  could  have  had 
the  test  made.  The  right  to  disconnect  was  under  the  Act  of  1882, 
Clause  21. 

Mr.  Terkv  .-aid  the  later  \.  i  on  erode  that. 

Mr.  FARREE  :  Even  then  there  is  no  bona  fiie  dispute  :  either 
party  can  have  a  tesi  made.  We  did  not  want  one.  and  the  com- 
plainant refused.     We  were  quite  satisfied  with  the  meter. 

The  Court  held  that  the  complainant  should  have  exercised  his 
power  to  have  a  test  made,  as  he  was  the  dissatisfied  person.  There 
could  be  no  bona  f'rle  dispute  unless  both  were  dissatisfied.  The 
summons  was  dismissed,  with  costs. 


The  operation  of  this  gear,  which  is  controlled  from  outside  the 
building,  and  the  function  performed  by  the  switchgear,  are  as 
follows  : — 

On  closing  a  small  snap  switch,  the  motor  booster  set  is  started 
up,  but  before  this  can  be  done,  a  field  reostat  controlling  the 
generator  field  must  be  brought  back  into  the  weak  field  position  ; 
this  rheostat  is  interlocked  with  the  other  gear,  so  that  it  is  im- 
possible to  start  up  the  set  except  under  these  conditions.  The 
closing  of  the  switch  puts  into  operation  the  control  gear  of  the 
motor,  which  consists  of  special  B.T.H.  series-contactor  switches, 
which  close  in  the  correct  sequence,  bringing  the  motor  up  to  full 
speed.  The  generator  voltage  may  then  be  raised  by  means  of  the 
field  rheostat,  until  a  point  is  reached  at  which  the  voltage  is  just 
above  the  voltage  of  the  battery  being  charged,  when  the  automatic 
battery  switch  closes  the  circuit  to  the  accumulators,  the  charging 
current  being  further  regulated  by  raising  the  generator  voltage 
by  means  of  the  field  rheostat. 

The  automatic  battery  switch  is  arranged  to  open  in  the  case  of 
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Charging  Switchgear  for  Electric  'Buses. 

reverse  currents,  due  to  the  booster  set  shutting  down  from  any 
cause  whatever. 

Overload  relays  are  also  included,  giving  efficient  protection 
against  earth  on  either  pole  of  the  generator  circuit,  and  against 
overload  on  the  motor  circuit  itself.  When  any  relay  trips  it  dis- 
connects the  faulty  circuit,  and  at  the  same  time  shuts  down  the 
motor  booster  set.  If  such  should  occur  during  the  charging  of 
the  cells,  these  relays  can  be  electrically  re-set  by  reclosing  the 
small  snap  switch  used  for  starting.  A  similar  snap  switch  is  pro- 
vided for  disconnecting  the  starting  gear  when  the  charging  of  the 
cells  has  been  completed. 

The  whole  of  the  control  operations  outlined  above  are  made 
outside  the  shelter  in  which  the  switchgear  is  enclosed,  the  control 
panel  consisting  of  a  small  junction  box.  conveniently  placed,  con- 
taining the  stopping  and  starting  switches,  field  rheostat  hand- 
wheel,  and  necessary  terminals  for  connecting  up  the  charging 
plugs  and  cables  from  the  vehicle  to  the  charging  switchgear,  these 
plugs  and  receptacles  being  designed  to  comply  with  the  require- 
ments of  the  Electrical  Vehicle  Committee. 


In  connection  with  the  operation  of  the  Edison  accumulator 
'buses  by  the  York  Corporation,  to  which  refereh.ee  has  been 
made  in  our  pages,  the  British  Thomson-Houston  Co.  supplied 
some  interesting  charging  sets,  consisting  of  motor-boosters  with 
foolproof  control  gear. 

This  charging   switchgear.  which  is  designed  for  operation  by 
unskilled  persons,  consists    of  an   automatic  starter   and   battery 
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Bus  Charging  station,  York. 

switch,  having  no-volt  and  overload  features,  the  whole  of  the 
switchgear  being  installed  in  shelters  placed  at  the  outlying 
terminus,  to  which  these  'buses  run.  so  that  the  cells  can  be 
charged  when  necessary  at  the  end  of  the  journey. 


A  paper  on  the  above  subject  was  recently  read  to  the  mem- 
bers of  the  Birmingham  and  District  Electric  Cltjb  by  Mr. 
C.  Scon.    The  writer  said  that  for  the  past  four  years  elec- 
trical heating  and  cooking  had  been  serious  competitors  for  I 
older  methods   to  meet,   and  there   was   no  doubt   that   the 
invention   of  the   nickel-chrome   resistance  alloy   had  been  of 
the    utmost    importance    in    aiding    the   development    of    the  I 
apparatus.     Previous  to  this  discovery  there  was  no  common  , 
metal  which  could  be  safely  run  at  a  bright  red  temperature 
for    any    length    of    time   when   exposed   to    the   air;   conse- . 
quently,  the   most   popular  electric    heater,    the   electric  fire. 
could    not    have  existed   without   nickel-chrome   wire.     To  be  I 
successful  the  heater  must  have  the  appearance  of  a  red-hot  j 
lire  to  appeal  to  the  eye.  a  fairly  free  air  circulation  to  warm 
tin-   air  in   the  room,   and   sufficient   heat   radiation  to   warm 
any  person  standing  mar  it  by  radiant  heat  alone.     The  lamp 
radiator  was  being  gradually  ousted  by  the  electric  fire,   be- J 
cause,    however    good    it    was  for  warming  anything    placed 
directly  in  front  of  it.  it  seemed  to  take  a  long  time  to  warm  I 
a   room.     The  conveetor  had  also   largely   been   displaced  by  I 
tlio  electric  fire,  because  no  warmth  was  felt  until  the  whole  ■ 
ill  the  air  in  a   room   was  warmed  perceptibly,  and  this  was I 
rather  a   slow  process. 

To   be   a  commercial  sueuess  the   electric   heater   must   be  £ 
reliable,  inexpensive  to  maintain,  and  low  in  first  cost.     The 
terminals  should  be  heavy,  and  placed  in  a  convenient  posi- 
tion :  the  amount  of  wire  used  in  the  element  should  be  as 
large  as  possible,  and   an   earthing   terminal   should  be   pro-  I 
vided.     As  on  most  electric  heaters  the  switches  were  near 
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the  ground,  a  tumbler  switch  was  more  convenient  than  the 
rotary  type,  and  although '  the  tumbler  was  more  often 
operated  by  the  foot  than  the  hand,  a  good  switch  would 
stand  this  treatment  quite  well. 

The  coal  fire  was  the  cheapest  form  of  heating,  while  gas 
and  electricity  were  about  equal,  but  there  were  many  advan- 
tages which  electricity  had,  the  value  of  which  was  hard  to 
express  in  money.  A  great  advantage  of  the  electric  fire  was 
its  portability ;  this  enabled  two  or  three  fires  to  do  duty  for 
a  house,  whereas  the  gas  fire  must  be  fixed  because  of  its 
weight,  pipework,  and  flue.  A  rating  giving  the  best  results 
was  1.5  watts  per  cu.  ft. ;  this  would  give  a  temperature  rise 
of  12  deg.  in  one  hour,  and  half  this  consumption  would 
maintain  the  temperature. 

The  chief  points  to  be  considered  in  electric  cooking  were 
reliability,  low  first  cost,  and  low  running  costs.  Reliability 
was.  largely  a  matter  of  design.  For  good  and  economical 
cooking  the  heat  should  be  evenly  distributed  in  the  oven, 
yet  the  elements  should  be  arranged  so  that  the  cook  could 
make  any  portion  of  the  oven  hotter  than  the  rest.  The 
terminals  should  be  heavy,  and  the  elements  should  be  easily 
replaced,  and  cheap  to  renew.  Connections  in  the  oven 
casing  should  preferably  be  of  strip,  and  all  screw  connec- 
tions should  have  locknuts.  The  position  of  the  heating 
elements  was  important;  bottom  heating  only  did  not  give 
good  browning  on  the  top  of  pastry.  Top  and  bottom  heat  was 
better,  and  when  used  in  an  oven  which  was  broad  in  pro- 
portion to  its  height,  was  quite  good ;  but  when  the  oven  was 
of  ordinary  shape,  that  was  with  a  ratio  of  height  to  width 
of  3:2.  the  best  results  were  undoubtedly  obtained  by  the 
use  of  side  elements.  The  whole  .of  the  interior  of  the  oven 
should  be  vitreous-enamelled,  including  the  shelf  and  shelf 
racks.  The  loading  of  the  elements  should  be.enough  to  raise  the 
oven  to  a  cooking  temperature  in  25  to  30  minutes,  and  a 
temperature  of  350  deg.  should  be  maintained  by  one-third 
heat.  The  temperature  of  the  elements  had  an  important 
effect  on  cooking.  It  was  necessary  to  get  direct  radiation 
on  to  pastry  and  meat  to  ensure  a  good  colour,  and  this 
could  only  be  obtained  by.  running  the  elements  at  a  tem- 
perature giving  the  correct  proportion  of  radiant  and  con- 
vected  heat  to  suit  the  oven.  Too  much  radiant  heat  would 
brown  the  outside  without  cooking  the  inside,  while  too  low 
a  temperature  on  the  elements  would  tend  to  give  tough 
pastry  of  poor  colour.  At  present  the  rotary  switch  was 
most  favoured  by  designers,  but  the  writer  had  used  tumbler 
switches  with  first-cla^ss  results,  and  had  had  a  switch  of 
this  type  rated  at  10  amp.,  breaking  25  amp.  at  230  volts 
20  to  30  times  daily  for  three  months.  Of  course,  none  but 
the  best  switches  would  stand  this  test.  It  was  advisable  to 
fit  a  fuse  on  every  circuit,  otherwise  a  faulty  element  would 
render  the  whole  cooker  Useless.  The  screwed  plug  type  of 
fuse  seemed  ideal  for  domestic  purposes,  its  only  defect  being 
the  cost  of  replacements.  The  top  plates  should  be  machined 
with  a  fairly  coarse  cut,  and  on  no  account  should  they  be 
ground.  There  was  no  fear  of  mica  disintegrating  if  the 
right  mica  was  used,  and  the  element  assembled  on  the  top 
plate  under  pressure.  The  writer  had  had  three  hot-plates 
run  at  a  cherry  red  for  over  4,000  hours,  and  at  the  end  of 
that  time  the  mica,  5  mils,  thick,  withstood  1,200  volts  ap- 
plied for  30  seconds.  There  was  no  doubt  that  electricity 
at  Id.,  or  even  ljd.,  a  unit  compared  favourably  with  gas 
for  all  oven  work,  and  when  current  could  be  purchased  at 
Id.  a  unit  or  under  a  complete  cooking  outfit  would  not 
cost  more  to  run  than  the  corresponding  gas  cooker.  In 
addition,  there  was  the  unchallenged  superiority  of  the  results 
obtained  in  an  electric  oven  due  to: —  * 

1.  The  absence  of  the  products  of  combustion. 

2.  The   temperature  being  under  better  control. 

3.  The.  retention   of  t%r  meat  juices, 

Tt  wns  a  fact  that  the  usual  shrinkage'  in  a  gas  or  coal 
oten  was  nut  less  than  25  per  cent.,  while  in  an  electric 
oven  this  could  easily  be  reduced  to  12J  per  cent.  Consider- 
ing the  oven  alone,  when  full  heat  was  on  there  was  not 
much  difference  between  the  costs  for  gas  and  electricity. 
Pull  heat  was  Oijly  used  for  running  up  to  cooking  tempera- 
ture, which  was  only  for  a  .  small  portion  of  the  time  the 
oven  was  in  use.  While  cooking  was  actually  going  on  the 
electric  oven  was  costing  50  per  cent,  less  than  the  gas 
cooker.  Obviously,  then,  although  the  figures  given  are 
based  on  a  |d.  per  unit  tariff,  electricity  for  roasting  was 
equal  to  gas  at  2s.  3d.  per  1,000  cu.  ft.  when  the  charge  per 
unit  was  Id. 


WAR     ITEMS. 


Exports  to  China. — The  "  London  Gazette  "  for  May 
29th  contains  further  names  of  persons  and  bodies  of  persons 
in  China  and  Siam  to  whom  exports  may  be  consigned. 

After=the=War  Trade  Policy. — The  following  have  been 
appointed  members  of  Lordi  Balfour  of  Burleigh's  Committee 
on  Commercial  and  Industrial  Policy  in  place  of  others  who 
are  now  members  of  the  Government: — Sir  Charles  Henrv, 
Bt.,  M.P.,  Mr.  J.  A.  -Roxburgh,  Sir  William  Pearce,  M.P., 
Sir  William  Priestley,  M.P.,  Sir  Archibald  Williamson,  Bt., 
M.P. 


Sulphuric  Acid. — The  Minister  of  Munitions  has  issued  a 
new  Order  relating  to  the  manufacture,  supply,  and  price 
of  sulphuric  acid  as  and  from  June  11th.  It  will  be  found 
in  full  in  the  London  Gazette  for  May  29th. 

Trading  with  the  Enemy. — The  "  London  Gazette  "  for 
May  25th  contains  further  lists  of  persons  or  bodies  of  persons 
in  the  following  countries  with  whom  trading  is  prohibited  :  — 
Argentina,  Brazil,  Chile,  Netherlands,  Peru,  Spain,  Sweden, 
&c. 

Coal  Shortage  in  Denmark. — The  "  Times  "  states  that 
many  Danish  factories  have  been  compelled  to  cease  work 
owing  to  lack  of  coal,  and  thousands  of  workmen  are  out 
of  employment.-  The  theatres  are  open  for  only  a  few  hours 
a  week,  lighting  in  the  streets  is  completely  stopped,  and 
railway  traffic,  already  cut  down  to  42  pel'  cent.,  will  be,  still 
further  restricted; 

Enemy  Works  Destroyed.— According  to  the  "  \V<  m  r 
Zeitung,"  there  has  been  a  destructive  fire  at  the  Wolfram 
lamp  factory  at  Leehhausen  (Bavaria).  The  main  building 
and  a  number  of  adjoining  stores  were  destroyed. — Time*. 

Part  of  the  Kahlbaum  chemical  works  at  Adlershof.  near 
Berlin,  has  been  destroyed,  and,  a  number  of  persons  were 
injured  by  an  explosion  there  last  week. — Times. 

New  Lighting  Order. — With  a  view  to  checking  the  con- 
sumption of  gas  and  electricity  for  certain  foinis  of  unneces- 
sary lighting,  the  Home  Secretary,  after  consultation  with 
the  Coal  Controller,  has  made  an  Order  prohibiting  altogether 
the  use  of  sky  signs  and  other  illuminated  advertisements, 
and  lights  outside  or  at  the  entrances  to  shops  or  theatres, 
kinemas,  and  other  places  of  amusement,  excepting  such  as 
may  have  been  approved  by  the  police  as  necessary  for  the 
safety  of  the  public.  The  prohibition  applies  at  all  hours, 
before  or  after  dark.  The  Order  also  prohibits  the  retention 
of  the  interior  lighting  of  shop  windows  after  the  shops  are 
closed  for  the  serving  of  customers. 

Industrial  Problems  After  the  War. — The  "  Times  " 
states  that  the  Government  propose  to  make  novel  use  of 
the  Reform  Bill  in  their  scheme,  now  well  advanced,  for  the 
reconstruction  of  industry  after  the  war,  and  especially  for 
the  transition  of  factories  from  war  work  to  civil  work.  "  Tt 
is  proposed  to  insert  in  the  Bill  a  clause  enabling  local  regis- 
tration officers,  in  compiling  lists  of  voters,  to  ascertain  the 
nature  of  the  employment  of  each  voter  before  the  war.  These 
returns  will  be  tabulated  in  each  district.  At  the  same  time 
a  branch  of  the  Ministry  of  Munitions  has  collected  statistics 
from  22,000  firms  in  the  engineering  and  allied  industries  of 
their  prospective  labour  requirements.  In  this  way  there 
will  be  available  lists  of  the  men  required  by  firms  to  carry 
out  their  peace  contracts  and  of  the  labour  reservoir  on  which 
they  can  draw.  The  Reconstruction  Committee  are  preparing 
lists  of  public  contracts  interrupted  by  the  war,  as  well  as 
of  those  which  will  have  to  be  put  in  hand  immediately  peace 
is  declared.  These  will  be  pooled  among  firms  according  to 
their  capacity." 

America  and  British  Colonial  Trade. — From  the  "Journal 
of  Electricity  "  (San  Francisco),  May  1st,  we  quote  the  fol- 
lowing extract : — 

"  The  Electrical  Review,  of  London,  recites  the  fact  that 
strong  resentment  on  the  part  of  British  firms  in  Australia 
is  being  aroused  by  the  extraordinary  preference  given  to 
foreign  manufacturers  when  material  for  construction  is 
wanted.  The  procedure  is  said  to  exhibit  such  a  bias  in 
faVour  of  American  manufacturers  that  all  others  are  prac- 
tically excluded  from  consideration.  While  ever-increasing 
commercial  and  engineering  relations  with  our  Pacific  neigh- 
bours is  exceedingly  desirable,  still  no  true  American  would 
want  this  trade  for  an  instant  unless  devoid  of  bias,  and 
winning  its  entrance  on  service  and  quality  alone." 

We  appreciate  the  sentiment  expressed  by  our  contem- 
porary. We  are  confident  that  the  mobilising  of  American 
n  uunis  with  a  view  to  hastening  the- defeat  of  the  Hun 
will  promote  an  increasing  friendliness  with  our  trans- 
Atlantic  cousins  for  after-the-war  trade  co-operation. 

Women  in  Engineering. — We  referred  some  weeks  ago  to 
.a  very  impressive  and  effective  exhibition  of  official  photo- 
graphs and  samples  of  women's  work  that  was  organised  by 
the  Labour  Supply  Department  of  the  Ministry  of  Muni- 
tions, and  was  held  at  the  Royal  Colonial  Institute,  in  Lon- 
don. It  will  be  remembcerd  that  the  collection  illustrated 
tin-  \arious  types'  of  work  upon  which  women  are  employed 
in  engineering  and  other  industries  on  munitions  of  war.  On 
Wednesday  last  the  second  of  the  series  of  exhibitions  was 
opened,  and  it  shows  a  still  greater  variety.  This  time 
Bristol  is  the,  centre,  and  the  Lord  Mayor  of  that  city 
performed,  the  opening  ceremony.  The  exhibition  will  re- 
main open  until  June  5th  from  10  a.m.  to  6  p.m.  It  is  being 
held  at  the  Royal  Colonial  Institute,  Whiteladies  Road, 
Bristol,  and  we  are  sure  that  a  visit  to  it  will  well  repay  those 
connected  with  engineering  and  munition  labour  questions 
who  may  be  within  fairly  easy  reach.  Most  of  our  readers 
are  alrjady  well  versed  in  regard  to  the  excellent  adapt- 
ability that  the  women  of  the  nation  have  shown  in  connec- 
tion with  such  activities,  but  even  to  such  the  variety  of  the 
collection  will,  we  feel  sure,  convey  some  new  information 
worth  possessing  at  the  present  time  regarding  the  respon- 
sible work   for  which  they  have  proved  their  capacit 
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"  Be  a   Potatriot."— Under  this  heading,  the  ".  Electrical 

(U.S.A.)  urges  its  readers  to  take  their  share  in  the 
in.  reused  production  of  foodstuffs.  Potato  sowing  plans  by 
private  householders  are  being  proceeded  with  energetically 
in  the  States,  and  we  gather  that  central  stations  there  are 
also  taking  up  the  gardening  idea.  "There  is  much  un- 
occupied land  adjacent  to  company  buildings  where  amateur 
farmers  have  easy  access,  and  where  crops  are  readily  pro- 
tected  from  theft.  Certainly  a  well-tended  garden  looks 
better  than  a  cinder-covered  yard,  and  the  improvement 
costs  the  company  nothing.  Indeed,  it  is  of  distinct  benefit, 
as  putting  the  central  station  in  its  rightful  place  as  a  leader 
in  a  project  in  which  the  community  is  asked  to  join."  Oh 
where,  and  oh  where  is  our  own  Electrical  Development 
Committee  gone?  What  untold  possibilities  might  otherwise 
he  awaiting  us  in  the  form  of  central-station  crops.  Pits  we 
are  all  so  short-handed — or  short-sighted.  Tomatoes  in  the 
boiler-house,   even  chestnuts  in  the  staff  room— perhaps. 

Exemption  Applications.— At  Aldershot,  on  May  22nd,  the 
Aldershot  Traction  Co.  defended  a  military  appeal  against 
conditional  exemption  held  by  the  superintending  engineer, 
Mr.  E.  A.  Fager,  who  is  42,  and  in  Class  B 1.  The  Tribunal 
decided  that  Mr.  Fager  was  in  a  reserved  occupation,  and  the 
exemption  was  confirmed. 

Mr.  H.  B.  Atkinson,  electrical  engineer,  Morecambe,  aged 
29,  has  had  his  temporary  exemption  extended  by  the  More- 
cambe Tribunal  till  August  81st.  He  had  from '800  to  900 
customers  on  the  books.  He  was  told  he  musl  confine  him- 
self to  doing  electrical  work. 

At  Rochdale,  temporary  exemption  to  July  31s<  was  given 
to  Mr.  J.  Fozard  for  S.  Standring  (37,  02),  electrician  and 
to  the  Tramways  Committee  for  \Y.  T.  McCanl  (11.  C3)  and 
J.   Hird   (37,  Class  A),  motormen. 

An  application  by  the.  Military  Representative  against  the 
decision  of  the  Heywood  Tribunal,  granting  conditional  ex- 
emption to  June  15th  in  the  case  of  an  employe  in  the  Cor- 
poration electricity  department,  was  successfully  made  al  the 
Salford  Appeals  Tribunal.  The  certificate  was  altered  to  final 
exemption  to  the  date  rained.  Judge  Mellor,  who  presided, 
said  a  trade  card  had  been  produced,  but  the  Appeals  Tri- 
bunal, acting  on  instructions,  had  decided  not  to  recognise 
such  .'aids.  They  could  be  easily  obtained,  and  the  Tribunal 
were  not  going  to  be  parties  to  the  scandal  of  sending  men 
of  40  to  the  Colours  and  exempting  Class  A  men  of  26.  If 
the  card  would  over-ride  their  decision,  that  was  a  matter 
the  parties  must  fight  out  for  themselves. 

At  Faversham,  an  appeal  was  made  by  the  Military  against 
exemption  held  by  Mr.  Colin  Walton  (31),  who  has,"  amongst 
other  duties,  charge  of  the  electrical  plant  at  the  sewage 
works.  The  appeal  was  disallowed,  and  the  exemption  con- 
firmed. 

Renewed  exemption  was  applied  for.  at  Nuneaton,  by  Mr 
G.  H.  Patrick  (28.  in  Class  C3),  electric  light  and  power 
contractor,  and  be  was  exempted  under  a  munitions  substitu- 
tion order. 

1'.  MacAlpine  (37),  fitter  and  electrician,  with  the  Fast 
Surrey  Traction  Co.,  has  been  given  three  months'  temporary 
exemption   by  the  Reigate  Tribunal. 

On  the  appeal  of  the  Dorking  Electric  Supply  Co.,  final 
exemption  until  June  30th  has  been  given  to  J.  Rawlinson 
(34),  electrician. 

Berwickshire  Appeal  Court  has  refused  exemption  to  Mr 
J    G.   Graham  (3b),  electric  light   titter,  oi   New  ton   Don. 

dn  the  recommendation  of  the  Advisory  Committee,  Roch- 
dale Tribunal  has  given  temporary  exemption  until  July  31s1 
to  W.  T.  McCaul  (41,  in  Class  C3)  and  J.  Hird  (37,  Class  A), 
motormen  on  the  Corporation  tramways;  and  to  S.  Standring 
(37,  Class  02),  electrician,  appealed  for  by  Mr.  J.  Fozard. 

At  Hastings,  the  Tramway  Co.  appealed  for  a  brake  and 
trolley  examiner  and  a  switchman,  and  it  was  agreed  that  lie- 
cases  should  be   referred  for.  substitution. 

Herts.  Tribunal  has  refused  an  appeal  for  exemption  to  S  C 
Salmon  (36),  of  Barnet.  clerk  to  an  Electric  Supply  Ob.,  and 
be  is  to  join  up  on  June  15th. 

A  military  appeal  has  been  allowed  against  exemption  held 
by  R.  H.  Lerwell.  charge  engineer  at  the  works  of  the  IllVa- 
combe   Electric  Light  Co. 

Bradford-on-Avon  Tribunal  have  granted  three  months'  ex- 
emption to  Mr.  Malcolm  Stirling  (40.  in  Class  02),  electrical 
engineer  at  the  Wilts.  County  Asylum,  Winsley. 

At  Melton  Mowbray,  Mr.  .1.  F.  Montague,  of  Cold  Overton 
Hall,  appealed  for  T.  E.  Smith,  electrician,  responsible  for 
the  supply  of  current  and  the  upkeep  of  about  400  lights. 
The  Tribunal  granted   conditional  exemption. 
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Electric  Switch  and  Controlling  Gear.  By  C.  C.  Garrard, 
Ph.D.,  M.I.E.E.  London  :  The  Electrician  Printing  and 
Publishing   Co.,   Ltd.     Price   fjs.  net. 

This  is  a  specialised  work  dealing  with  appliances  and  de- 
vices for  the  control  and  regulation  of  pressure  and  current. 
t  in  which  the  author  has  a  very  extensive  experi- 
ence. To  produce  a  satisfactory  book  on  such  a  subject  is 
undoubtedly  a  difficult  matter,  since  so  many  of  the  points 
which  must  be  dealt  with  are  of  a  controversial  nature,  and 
anything  approaching  finality  is  far  from  being  reached  in 
regard   to  the  subject   generally'. 

The  book  is  divided  into  eight  chapters,  the  first  being 
devoted  to  a  study  of  the  materials  used  in  the  construction 
ol  switches  and  switchboards,  and  to  considerations  in  regard 
to  specifications  and  manufacturing  methods.  The  next  sec- 
tion deals  with  appliances  for  breaking  electrical  circuits,  and 
includes  a  consideration  of  high  and  low-tension  switches  and 
fuses.  Particular  stress  is  laid  on  the  fact,  recently  the  sub- 
ject of  much  attention  on  the  part  of  operating  engineers, 
that  the  real  difficulty  in  designing  a  switch  is  not  to  arrange 
for  it  to  carry  (or  break)  the  normal  current,  but  to  arrange 
for  it  to  break  the  much  larger  currents  which  occur  under 
fault  conditions.  As  is  well  known,  high-tension  switches 
are  often  weak  in  this  respect,  and  in  some  cases  special 
means  have  been  taken  to  keep  down  the  current  flowing 
under   short-circuit   conditions. 

Chapter  HI  is  chiefly  concerned  with  devices  for  cutting 
out  faulty  cables  and  machines,  and  the  section  dealing  with 
the  application  of  time  elements  to  overload  relays  is  of 
particular  interest.  Reverse  power  relays  and  the  more 
recent  systems  of  balanced  protection  are  also  adequately 
considered. 

Field  regulators,  both  hand  and  automatically-operated,  are 
next  dealt  with;  m  this  section  it  is  noticed  that  the  carry- 
ing capacity  of  a  wire  (the  material,  temperature  rise,  and 
environment  being  fixed)  is  said  to  vary  as  d lr:  As  a 
matter  of  fact,  in  the  case  of  fusing  currents  of  wires  (a  very 
similar  problem)  the  index  1.5  is  not  correct;  it  would  be 
interesting  to  know  if  there  are  corresponding  variations,  as 
seems  probable,   in   the  case  under  notice. 

The  section  dealing  with  motor  starters  seems  rather  un- 
balanced; there  are  few  schemes  of  connection  for  shunt 
motor-starters,  and  difficulties  with  no-volt  releases,  particu- 
larly with  variable-speed  motors,  are  certainly  worth  discus- 
sion ;  the  problem  of  the  "inching"  starter  is  also  of  con- 
siderable interest.  Starters  for  induction  motors  are  dealt 
with  in  a  much  more  satisfactory  manner. 

Switchboards,  for  high  and  low--tension  circuits,  are  fully 
considered  from  the  point  of  view  of  diagrammatic  arrange- 
ment, ami  aiso  from  the  standpoint  of  mechanical  and  elec- 
trical construction.  Particular  attention  is  paid  to  the 
switchgear  for  appliances  which  have  come  into  use  in  recent 
vears,  iis  self-synchronising  rotary  converters  and  phase  ad- 
vancers. In  regard  to  the  former,  one  very  interesting 
arrangement  does  not  seem   to  be  mentioned:    that   in  which 

the    sa auxiliary    machine   is   used    both    as    the    starting 

motor  and,  subsequently,  as  the  synchronous  booster.  In 
this  section  there  is  also  included  an  interesting  account  of 
current  and  pressure  transformers  for  use  with  instruments 
and    relays. 

In  the  concluding  chapter,  the  protection  of  circuits  against 
damage  from  pressure  rises,  both  internal  and  external  in 
origin,  is  considered;  in  particular,  the  numerous  ways  in 
which  internal  causes  may  produce  pressure  rises,  a  difficult 
subject,   are    clearly    explained.  ,, 

Several    appendices    dealing  with    the    regulations    , 
tng   switchgear   issued   by    various  controlling  authorities  are 
included,  perhaps   the   mosf   useful  being   that  concerned  with 
extracts  from  the  United  States  National  Electrical  I 

Dr.  Garrard  can  certainly  be  congratulated  on  his  book, 
which  must  have  entailed  ven  great  labour  in  collection  and 
compilation.  The  half-tone  diagrams  have  been  well  repro- 
duced, and  the  line  diagrams  clearly  and  simply  drawn.  It 
seems,  however,  a  mistake  to  have  taken  a  clockwise  direc- 
tion for  the  rotation  of  the  vectors  in  vector  diagrams,  espe- 
cially since  the  fact  is  not  explicitly  indicated  in  each  dia- 
gram. In  addition  to  serving  as  a  text-book  to  engineers  and 
students  generally,  it  can  be  recommended  with  every  con- 
iM'iec  as  a  reference  hook  to  central-station  and  transmission 
engineers  and  to  those  engaged  in  the  manufacture  of  high- 
tension  switchgear  and  machinery. 


Australia  and  Electrical  Contracts.— At  a   meeting  of 

the  Adelaide  Chamber  of  Manufactures,  held  toward  the  end  ol 
March,  consideration  was  given  to  a  letter  from  the  Secretary  of 
State  for  the  Colonies  regarding  the  handicaps  under  which'  the 
British  electrical  industry  is  at  present  labouring  owing  to  the 
war.  and  a  resolution  was  carried  recommending  that  all  contracts 
be  suspended  until  British  manufacturers  are  again  in  a  position 
to  tender  for  oversea  work, 


Tht    Principlt  .,1   Engineering   and  their  Applica- 

tion.    By  Gisbekt  Kapp,   M.I.C.E.     London:    E.   Arnold. 
Price  15s    net. 

In.    electrical  student  of  the  present  time  appears  to  be  a 

innate    individual:    lie    has   the   choice  of    numerous 

works  of  reference,  both  general  and  specialised,  and  the  book 

now  before  us  presents  the   subject  under  discussion  in  still 

another  light. 

Some  works  are  highly  mathematical  treatises,  while  others 
give  but  a  vague  and  popular  presentation  of  the  matter  set 
forth.    Prof.  Kapp's  effort,  however,  steers  a  mid-way  course; 


•  -     ' 
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it  is  by  no  means  a  book  to  be  lightly  treated,  but,  at  the 
same  time,  there  is  do  reason  for  the  prospective  reader, 
who  is  assumed  to  have  had  an  education  involving  at  least 
a  nodding  acquaintance  with  higher  mathematics,  to  be  dis- 
mayed; although  the  theory  is  mathematically  treated,  all 
steps  are  carefully  set  out,  so  that  there  should  be  no  diffi- 
culty in  following  the  reasonings.  As  the  volume  in  ques- 
tion, being  the  first  of  two,  deals  with  principles  only,  it  must 
not  be  expected  that  the  contents  may  be  digested  save  at 
the  expense  of  time;  but  one's  mind  attains  a  sense  of  satis- 
faction after  it  has  been  perused,  and  there  is  a  feeling  that 
the  time  so  spent  has  been  time  well  spent— it  being  a  book 
of  undoubted  interest  even  to  the  general  engineer.  For  the 
student  at  technical  school  or  college  it  should  be  looked  upon 
as  a  text-book  setting  forth  the  principles  of  electrical  know- 
ledge so  that  their  application  becomes  almost  nature  to  him, 
while  for  those  whose  opportunities  have  not  been  so  favour- 
able, it  is  a  mine  of  untold  wealth.  It  should  also  enable 
the  captains  of  industry  to  readily  appreciate  technical  points 
brought  before  their  notice,  and  so  assist  them  in  their 
judgments. 

The  matter  is  disposed  of  in  logical  sequence,  opening  with 
a  chapter  on  conductors,  Ohm's  law  forming  the  basis  of  the 
arguments.  The  measurement  of  resistance  includes  accounts 
of  various  bridges,  and  here  one  is  immediately  struck  with 
the  diagrams  and  descriptive  matter  which  enable  the  minor 
details  necessary  to  render  success  complete  to  be  appreciated. 
Generallv  the  possibilities  of  the  potentiometer  are  but  slightly 
known,  but  the  chapter  devoted  to  potentiometrie  measure- 
ments should  assist  those  who  consider  its  use  to  be  very 
limited,  to  value  its  wider  applications.  The  graphical  methods 
for  combining  resistances  and  the  design  of  resistance  steps 
are  features  of  the  section  dealing  with  applications  of  Ohm's 
law,  and  other  principles  illustrated  are  dealt  with  in  a  most 
explicit  manner. 

The  author  proceeds  fo  discuss  the  distribution  of  con- 
tinuous currents,  several  general  examples  being  worked  in 
detail ;  their  similarity  to  the  determination  of  bending 
moments  was  explained,  illustrating  how  results  may  be 
easily  determined  by  graphical  methods.  The  subject  of 
boosters  is  included  in  this  chapter,  and  Dr.  Kapp's  modesty 
in  this  connection  is  most  marked.  Consideration  of  circuits 
for  electric  tramways  introduces  the  Board  of  Trade  rules, 
while  the  pages  devoted  to  the  three-wire  system  prove  to  be 
of  more  than  passing  interest. 

In  a  work  of  this  nature  one  does  not  usually  expect  small 
but  practical  details  to  be  discussed  at  such  length  as  the 
author  devotes  to  the  testing  of  insulation  resistance,  and 
the  reading  under  this  heading  should  be  of  immense  value 
to  the  general  engineer,  who,  at  some  time  or  other,  has  to 
deal  with  such  tests. 

The  next  subject  to  take  our  attention  is  that  of  elemental? 
electrostatics,  which  leads  up  to  the  consideration  of  capa- 
cities, to  whicl^  much  space  is  devoted.  A  chapter  on  applied 
electrostatics  follows,  and  the  principles  set  out  in  the  pre- 
vious pages  enable  one  to  appreciate  the  more  practical  ques- 
tions now  involved;  to  one  interested  in  the  study  of  cables 
from  a  general  view-point  these  portions  of  the  work  should 
be  of  great  value.  A  section  allotted  to  magnets  follows,  the 
mathematical  and  physical  conceptions  being  concisely  treated, 
so  that  when  one  comes  to  the  subject  of  electromagnetism 
the  grounding  given  makes  it.  possible  to  readily  understand 
the  arguments  then  presented,  and  there  is  no  doubt  that  a 
careful  student  of  the  mathematical  reasonings  will  find  much 
capable  of  being  turned  to  good  use  when  the  consideration 
of  designs  is  necessary. 

Chapter  XI  is  devoted  to  elementary  electrodynamics,  and 
here  again,  we  find  the  same  logical  am!  clear  manner  of 
handling  a  subject  as  is  shown  in  the  previous  pages,  the 
mathematical  side  being  given  fully  though  simply;  the  rela- 
tion between  tin-  various  units  employed  is  next  investigated, 
useful   tables    being   given  alter   original   discussion. 

There  are  few  so  competent  as  Dr.  Kapp  to  deal  with  the 
subjects  next  treated,  viz.,  electromagnetic  measurements  and 
the.  testing  of  the  magnetic  qualities  of  iron.  At  first  the 
more  usual  forms  of  instruments  are  briefly  enumerated  ;  the 
principles  of  the  galvanometer  are  dealt  with  thoroughly,  so 
that  one  proceeds  to  those  paragraphs  relative  to  iron  testing 
.  with  an  intimate  knowledge  of  the  capabilities  of  the  appa- 
ratus used.  The  reader  is  also  enabled  to  form  a  concrete 
idea  of  the  importance  of  hysteresis,  and  the  pages  touching 
upon  this  should  be  of  great  concern  to  the  designer,  embryo 
or  otherwise.  Before  passing  on  to  the  second  of  the  two 
chapters,  the  author's  bridge  method  of  finding  inductance 
is  mentioned  amongst  others,  and  is  dealt  with  in  a  charac- 
teristic way.  After  a  section'  referring  to  the  objects  of  test- 
ing iron,  we  are  introduced  to  the  subject  of  permeameters, 
and  here  again  Dr.  Kapp's  versatility  becomes  apparent,  and 
one  cannot  but  admire  his  simple  mechanical  devices  for 
overcoming  the  difficulties  appearing  in  the  experimental 
work  of  others.  The  testing  of  thin  sheets  next  claims  atten- 
tion, and  once  more  interest  is  keenly  held,  especially  by  the 
final  dissertation  in  which  the  original  work  of  the  author 
asserts  itself.  One  who  has  attempted  the  testing  of  sheet 
iron  by  some  of  the  various  methods  will  appreciate  the  ease 
and  simplicity  of  the  test  in  question,  and  the  working  out 
of  results  cannot  fail  to  please  a  professed  student.  The  final 
chapter  is  devoted  to  the  theory  of  alternating  currents,  and 


forms  one  of  the   clearest   accounts  anient   this  subject    that 
we  have  seen;  vectorial  representation  i-  carefully  explain 

and  practical  details  are  alluded  to'm   such   a   manner  that    it 
is  with   genuine    regret   that  one,  comes  to   the   end.     A    . 
general  index  and  an  index  to  formula  complete  this  section 
of  the  work. 

The  general  impression  gained  is  one  of  thoroughness,  • 
bined  with  a  facility  of  expression  which  arouses  a  keenness 
and  sustained  interest,  and  there  is  no  doubt  thai  a  Deader  of 
this  work  is  sure  to  look  forward  to  the  companion  volume 
on  "Applications"  from  the  same  author,  which  is  promised 
for  the  future.  Mistakes  are  few  and  far  between,  and  the 
paper  and  type  well  chosen,  so  that  the  two  together  form  a 
work  which  will  last  and  be  a  handy  means  of  general  refer- 
ence.   

Atoms.    By  Prof.  Jean  Perrin.    London:   Constable  a 

Ltd.  Price  bs.  net.  (Translated  from  the  fourth  revised 
edition.) 
We  are  in  some  little  danger  in  these  days  of  taking  a 
somewhat  lop-sided  view  of  the  atomic  theory  m  general,  and 
of  the  structure  of  the  atom  in  particular,  owing  to  the  great 
amount  of  attention  directed  of  late  years  to  the  various 
phases  of  radioactivity.  We  are  apt  to  forget  the  great 
amount  of  work  formerly  devoted  to  these  subjects— work 
which,  for  accuracy  and  brilliancy,  compares  quite  favourably 
with  anything  recently  done.  The  little  book  under  review- 
comes  as  a  timely  corrective;  for  in  its  '200  odd  pages  it  sets 
out  in  brilliant  style  the  case  of  the  atoni  from  our  first  rudi- 
mentary conceptions  of  it  as  the  ultimate  irreducible  particle 
right  down  to  our  latest  pictures  of  it  as  a  whirling  system  of 
electrons.  That  is  to  say,  the  discoveries  of  the  last  20  years. 
important  and  epoch-making  as  they  are,  are  nevertheless 
apt  to  bulk  too  large  because  of  our  nearness  to  them,  and 
this  book  endeavours  to  give  them  the  kind  of  perspective 
they  will  eventually  assume  in  the  eyes  of  our  descendants. 
•  The  author  commences  the  book  with  a  long  chapter  on 
chemistry  in  relation  to  the  atomic  theory,  in  which  he  deals 
thoroughly  with  such  things  as  Avogadro's  hypothesis,  atomic 
coefficients,  gramme  molecules,  molecular  structure,  valency, 
stereochemistry,  solution,  &c.  The  chapter  includes  a  couple 
of  interesting  paragraphs  dealing  with  the  upper  limit  of 
molecular  size.  The  author  states  that  he  has  satisfied  him- 
self that  a  solution  of  fluorescein  containing  one  part  in  a 
thousand,  illuminated  at  right  angles  to  the  microscope  by  a 
parallel  beam  of  very  intense  light,  still  shows  a  uniform 
green  fluorescence  in  volumes  of  the  order  of  a  cubic  micron  ; 
from  which  it  follows  that  the  mass  of  the  bulky  fluorescein 
molecule,  which  is  350  times  as  heavy  as  the  hydrogen  atom. 
is  certainly  less  than  the  one-thousandth,  part  of  the  mass  of 
a  cubic  micron  of  water.  The  sum  total  of  the  researches  on 
thin  films  show-s  that  the  different  atoms  are  certainly  less 
than  a  hundred-thousandth  (perhaps  a  millionth)  of  a  milli- 
metre in  diameter,  and  that  the  masses  even  of  the  heaviest 
(such  as  a  gold  atom)  are  certainly  less  than  a  hnndred- 
.  thousandth  (perhaps  a  hundred-millionth)  of  a  tnlhonth  of  a 
gramme.  .  -  . 

Chapter  II  is  on  molecular  agitation,  and  deals  with  mole- 
cular speeds,  molecular  rotations  and  vibrations,  molecular 
free  paths,  &c. 

The  next  three  chapters  are  perhaps  the  most  important 
and  most  noticeable  in  the.  book,  and  will  repay  careful  study. 
They  deal  in  great  detail  with  the  Brownian  movement.  Irom 
the  time  when  the  English  botanist  Brown  in  the  year  L837, 
just  after  the  introduction  of  the  first  achromatic  objectives, 
examined  a  collection  of  small  particles  suspended  in  water, 
and  noticed  that  each  of  them,  instead  of  sinking  steadily, 
was  jumping  about  in  a  lively  and  haphazard  way.  up  to 
the  time  of  the  latest  and  most  refined  researches,  the  author 
takes  us.  Like  most  really  great  events,  the  original  dis- 
covery attracted  little  attention.  The  motion  of  the  particles 
was  thought  to  be  due  to  currents,  vibration,  temperature 
variations,  and  so  on.  But  most  careful  experimentation  has 
discredited  any  such  theories.  It  was  soon  discovered  'bat 
the  smaller  the  grains  the  more  active  the  agitation,  while 
their  nature  exerts  little  influence.  In  the  same  fluid  two 
grains  are  agitated  to  the  .same  degree  if  they  are  of  the 
same  size  whatever  the  sub-tan, le  of  which  they  are  com- 
posed or  whatever  their  density.  The  Brownian  movement 
never'  ceases  It  is  seen  in  the  liquid  inclusions  that  have 
remained  shut  up  in  quartz  for  thousands  of  years.  We  have 
therefore,  to  come  to  the  com  lusion  that  it  la  concerned  with 
a. dual    molecular    motions. 

The  author  details  the  considerable  researches  he  has  car- 
ried  out  on    the    Brownian  movements.      He  describes  the 

preparation  of  the  emulsions  used,  the  methods  of  determin- 
ing the  density  and  volume  of  the  granular  material,  and  the 
methods  of  observing  an  emulsion  and  of  counting  the  grains. 
He  sought  to  discover  the  law  according  to  which  the  con- 
centration of  the  grains  decreases.  He  found  that  the  grams 
obeved  a  law  like  the  atmosphere  under  gravity.  Thereafter 
an  investigation  was  carried  out  to  discover  if  the  rarefaction 
law  led  to  those  values  of  molecular  magnitudes  that  we  look 
for  \fter  most  exhaustive  research  the  author  found  that 
he 'deduced  the  verv  numbers  that  had  been  obtained  from  the 
widely  different  point  of  view  of  the  kinetic  theory. 

Einstein's  theory  is  then  given,  dealing  with  the  transi- 
tional and   rotational   Brownian  movement,   and  the  author 
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describes,  with  the  aid  of  diagrams,  the  long  and  involved 
i  sseal  ch  he  ea  i  i  ted  mil   W  test  it. 

Chapter  VI  is  on  light  and  quanta,  and  considers  black 
bodies,  the  composition  of  the  light  emitted  by  such  bodies, 
bow  the  radiation  emitted  by  a  black  body  enables  us  to 
determine  the  molecular  magnitudes,  rotational  velocity  in  a 
molecule,  and  so  on.  while  the  last  two  chapters  ileal  with 
the  atom  of  electricity  and  the  genesis  and  destruction  of 
atoms. 

The  book  is  a  valuable  epitome  of  the  greater  part  of  our 
knowledge  of  the  atom  as  such  knowledge  stands  to  day. 


TELEPHONE  WIRES  IN  STREETS. 


[FROM    OCR    LEGAL    re  in  I  III IB.'j1 


From  nine  to  time  complaints  are  to  be  toxoid  in  the  news- 
papers as  to  the  inadequacy  And  ine&iericj  of  tin-  telephone 
service.  It  is  easj  to  rail  at  any  public  department  ;  but 
before  deciding  whether  there  is  any  good  ground  for  conir 
plaint  it  is  necessary  bo  consider  the  powers  with  which  the 
particular  department  is  invested,  and  the  limitations  which 
the'  (iovernnieut  has  plated  upon  the  exercise  of  those 
powers. 

Those who  are  responsible  for  the  telephone  service  are 
in  this  difficulty — each  new  subscriber  involves  additional 
capital  outlay,  lie  adds,  indeed,  another  complication  to  an 
already  complicated  system.  Into  that,  however,  it  is  not 
proposed  to  enter.  We  merely  desire  to  draw  attention  to 
one  of  the  difficulties  which  beset  the  Postmaster-General 
when  lie  is  asked  to  extend  his  system  for  the  benefit  of  a 
new  subscriber.  He  may  have  to  lay  a  new  overhead  wire. 
Can  he  do  this?  See'.  1 1'  of  the 'Telegraph  Act.  L868, 
provides  that :  Tlie  company  (that  is  to  say.  the  Post- 
master-General) shall  not  place  a  telegraph  over,  along, 
or  across  a  street  or  public  road,  or  a  post  in  or  upon  a 
street  or  public  road,  except  with  the  consent  of  the  body 
having  the  control  of  such  street  or  public  road,  and  where 
a  public  road  passes  through,  or  by  the  side  of.  any  park  or 
pleasure  grounds,  and  where  a  public  road  crosses,  by  means 
of  a  bridge  or  viaduct,  or  abuts  on  any  ornamental  water 
belonging  to  any  park  or  pleasure  ground,  and  where  a 
public  road  crosses -nr  abuts  on  a  private  drive  through  any 
park  or  pleasure  grounds,  or  to  any  mansion,  the  company 
(/.'..  tin-  P.M.H.)  shall  not,  without,  or  otherwise  than  in 
accordance  with,  the  consent  of  the  owner,  lessee  or  occupier 
of  such  park,  pleasure  grounds,  or  mansion,  place  any  work 
above  ground  on  such  public  road. 

Sec.   1:1  of  the  same  Act  provides  that  :  — 

"  Where. any  landowner  or  other  person  is  liable  for  the 
repair  of  any  street  or  public  road  (notwithstanding  that  the 
same  is  dedicated  to  the  public),  the  company  shall  not 
place  any  work  under,  in.  upon,  over,  along,  or  across  such 
street  or  public  road,  except  with  the  consent  of  such 
landowner  or  other  person,  in  addition  to  the  consent  id' 
the  body  having  the  control  of  such  street  or  public 
road,  where  under  this  Act  such  last-mentioned  consent  is 
required  :  provided  that  where  the  company  place  a 
telegraph  across  or  over  any  street  or  public  road,  they  shall 
not  place  it  so  low  ;is  to  stop,  hinder,  or  interfere  with  the 
passage  for  any  purpose  whatsoever  alpno  the  street  or  public 

road." 

"The  term  •street'  means  a  public  way  situate  within 
a  city.  town,  or  village,  or  between  lands  continuously 
built  upon  either  side,  and  repaired  at  the  public  expense, 
or  at  the  expense  of  any  turnpike  or  other- public  trust,  or 
ratione  tenvrat,  including  the  footpaths  of  such  way  and  any 
bridge  forming  part  thereof, 

"  The  term  '  public  road  '  means  a  public  highway  for 
carriages,  being  repaired  at  the  public  expense  or  at  the 
expense  of  any  turnpike  or  other  public  trust  or  ratione 
temira,  and  not  being  a  street,  including  the  footpaths  of 
such  public  highway,  and  any  bridge  forming  part  thereof, 
and  also  any  land  by  the  side  and  forming  part  of  such  a 
public  highway,  but  not  including  a  railway  or  canal." 

The  question  then  arises  as  to  what  is-  a  "  city,  town,  or 
college,"  and  it  seems  to  be  a  matter  of  fact  upon  which 
divergent  views  may  lie  held.  •'Town"  in  modern  -let-  of 
Parliament  is  not    restricted  to    its    legal  meaning,  but  is 


expanded  popularly,  and  means  the  space  which,  for  the 
time  being,  is  covered  by, or  occupied  as  accessory  to.  houses 
collected  together  in  a  mass,  and  in  sufficient  number  to  be 
ordinarily  designated  as  a  town,  and  includes  unbuilt  on 
lands  that  ma\  lie  within  the  ambit  of  such  collected  mass 
of  houses  (Elliott  /•.  S.  Devon  Railway  ( 1842),  17  kj.,Ex. 
262).  In  the  ease  just  cited  it  was  held  that  the  word  "  town" 
meant  the  space  on  which  the  inhabitants  have  permanently 
collected  their  dwellings  so  near  to  each  other  that  they  may 
be  reasonably  said  to  be  contiguous.  It  includes  all  open 
spaces  snlT,,niided  by  a  continuous  line  of  houses:  and. 
semble,  all  open  spaces  occupied  as  mere  accessories  to  the 
congregated  dwelling  houses  although  not  so  surrounded. 
In  a  later  case  (The  Queen  r.  Cottle  and  Others  ( 18.il).  20 
L.J.M.C.  162),  adjudge  who  told  a  jury  that  a  town  was  to 
be  taken  in  its  popular  sense  of  a  collection  of  houses,  and  that 

they  were  I sidei  whether  the  spot  was  so  sufroundedbv 

houses  that  the  inhabitants  might  fairl\  be  said  to  dwell 
together,  the  faei  of  the  houses  being  separated  by  gardens 
not  preventing  them  from  lying  together,  was  held  to  have 
given  a  proper  direction. 

In  one  case  it  was  for  the  Court  to  decide  whether 
Teddington  was  a  town.  In  the  London  and  South- 
western Railway  /■.  Blackmore  (1870),  89  L..I.X.S.. 
Ch.  712,  the  question  was  whether  two  plots  of  laud  situate 
near  the  High  Street.  TeddiieTi  lit,  were  in  a  town.  At  that 
time  Teddington  contained  two  churches,  two. chapels,  two 
post  offices!  toil  inhabited  houses  and  2.->M  inhabitants', 
within  a  radius  of   :ai  chains  of  the  pilots  in  question.     The 

Lord  Ch -i -lior    said: — "With  regard   to  this   particular 

place  where  the  laud  is  situate,  which  has  been  offered  for 
sale  b\  auction,  ii  appears  to  me.  I  confess,  that  there  is  no 
pretence  for  saying  that  that  particular  land  is  situate  in 
a  town.  .  .  .  There  is  on  one  side  of  it  a  small  row  of 
houses,  built  b]  some  building  society  or  freehold  land 
society  .;;..,  .  with  that  exception,  and  the  exception  of 
the  house- of  the  plaintiff  in  this  suit,  who  has  built  a  house  on 
tlie  property  which  adjoins  the  railway  property,  there  is  really 
nothing  which  can  be  said  to  lie  occupied  by  persons  in  such 
a  inamiei  as  to  constitute  continuous  residence  or  anything 
like  it  in  an)  reasonable  sense  that  would  induce  their 
Lordships  to  say  that  the  laud   is  'situate  within  a  town.'  " 

"In  my  opinion,"  said  Hawkins.  J.,  in  Heards  /■.  Cold- 
smith  and'Wifc(ls7-.ii.  in  L.T..  328,  "a  tQijn  grows  with 
the  buildings,  and  wherever  it  can  lie  said  that  the  latter 
have  advanced  to  such  an  extent  as  that  that  which  was 
formerly  Without  is  now  within  the  •town."  the  exemption 
will  apply  to  such  newly-added  part  of  the  town.'' 

The  bqrongh  or  urban  sanitary  boundary  is  not  conclusive, 
as  it  might  run  through  fields  (see  per  Cairns,  L.J.,  in 
Carrmgton  ^Wycombej  1868),  37,  L..L.  Ch.  213,  at  p.  217). 

Even  assuming  there  is  no  difficulty  with  any  private 
owner  of  property,  tlie  -  Postmaster-General  may  hud  it 
difficult  to  know  with  whom  he  is  to  negotiate.  Thus  it 
might  be  thought  that  the  local  authority  obviously  had 
sonic  say  in  the  matter.  But  this  is  not  always  the  case. 
For  instance,  in  the  recent  case  of  the  Bostmaster- 
Ceueral  /'.  llendoii  Urban  District  Council,  the  Post- 
master-C ciiera!  applied  to  an  Urban  District  Council 
for  their  consent,  to  his  placing  telegraphic  lines  in. 
upon,  over,  along  or  across  urban  streets  or  public  roads 
in  their  district.  Tlie  Council  objected  that  they  were  not 
a  bodv  having  control  over  the  roads  within  the  meaning 
of  Sec.  1:'.  of  the  Telegraph  Ad.  1863.  It  was  held,  fol- 
lowing Redhill  lias  Co.  r.  The  Rcigate  Rural  District 
Council  i  I'.U  1  ).  75,  .1.1'.  358,  that  the  District  Council  had 
not  the  com  rol  o\er  thi'  roads,  within  the  meaning  of  the 
section,  and  were  not.  therefore,  entitled  to  give  consent. 

This  ease  leaves  the  Question  to  whom  the  Postmaster- ' 
Ceiieral  was  to  appb  entirely  open,  lie  was  probably  pm 
to  considerable  expense  in  order  to  ascertain  who  he  was  not 
to  apply  to.  If  the  Legislature  thinks  it  right  to  put  these 
burdens  upon  him.  it  is  small  wonder  that  the  telephone 
system  is  expensive. 


Japanese    Exports. — Japanese   exports    bo   the   United 

States  have  doubled  since  the  beginning  of  the  war. — Times, 
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BUSINESS   NOTES. 


Book  Notices. — "Journal at  the  Institution  of  Electrical 
Kngineers."  Vol.  LV.  No.  266,  May,  1917.  Thi.-  issue  contains 
the  following  papers  :  — "  Wayleaves,"  by  Mr.  C.  Vernier  ;  "  Engi- 
neering Specifications.''  by  Mr.  J.  Shepherd  :  and  "ACoi 
Standard  Dynamometer  Wattmeter  for  Heavy  Currents."  by  Air. 
A.  E.  Moore. 

"Advanced  Text-Bonk  of  Magnetism  and  Electricity.'  in  two 
volumes.  By  R.  W.  Hutchinson.  London  :  University  Tutorial 
Press.  Ltd.     Price  8s.  6d. 

Plant    for   Sale. — The  Oldham  Corporation  Eli 
Committee   has   for  disposal   two    Willans-siemens   740-KW.  sets; 

shunt-wound.  4io-f-o  volts.  Particulars  are  given  in  our  adver- 
tisement pages  to-day.  . 

Patents  and  Alien  Enemies. — Licences  have  been 

by  the  Board  of  Trade  in  respect  of  Patent  No.  25,101/12  granted  to 
Bau.r.  to  Messrs.  Fredk.  R.  Butt  &  Co.,  Ltd..  and  in    res 
patent  Xo.  211.941/06  granted  to  Meirowsky.'to  H.  Clarke  (Messrs 
Clarke  ..v.  Co.). 

Catalogues   and  List's.— Messbs.  Laurence 

and  Co.,  56,  King-way.  London-,  YV.C. — Tabulated  quantities  and 
sizes  of  ball"  bearings  offered  for  sale. 

B.E.  Co.  (or  London  and  Birmingham),  Liu..  Mansion  House 
Chambers.  Queen  Victoria  Street.  London,"  KC. — Price  leaflet  of 
Hendon  drawn-wire  lamps. 

MESSRS.  W.  Sanders  &  Co..  Falcon  Electrical  Works.  Wednes- 
bury. — 36-page  illustrated  catalogue,  describing  their  new  patent 
Home  Office  fuseboard  and  Home  t)  lice  ironclad  switch. 

Trade  Announcement. — Messes.  Ashdowss,  Ltd.,  have 

removed  from  Northtleet  toCrete  Hall  Road.Rosherville.  Cravesehd. 

Dissolutions    and     Liquidations.— Bakklite    &    Co;, 

Ltd.— Sir  W.   B.  Peat,  the  Controller,  has  applied  to  the  B.  of  T. 
under  Section!.  Sub-section  (5),  of  the  Trading  with  th< 
Amendment  Act.  1916,  for  his  release. 

Marine  Smokeless  Mechanical  Stoker  Co..  Ltd. — A  meet- 
ing is  called  for  July  2nd.  at  28,  Bishopsgate.  London.  E.C..  to 
hear  an  account  of  the  winding-up  from  the  liquidator.  Mr.  T.  W. 
Gilbert. 

Foreign  Trade  Catalogues. — The  Commercial  Intel- 
ligence Branch  (-Foreign  Samples  Section)  of  the  Board  of  Trade. 
32,  Cheapside.  B.C.,  has  prepared  an  Index  of  Foreign  Catalogues 
issued  by  German  and  Austro-Hungariau  firms.  These  catalogues 
have  been  collected  by  the  Branch  from  all  parts  of  the  world. 
and  the  Index  (60  pages  i  contains  two  sections — one  a  Subject 
Index  to  Manufactures,  in  which  electrical  goods  figure 
very  considerably,  the  other  being-  an  Index  of  Firms  by 
whom  the  catalogues  were  issued.  As  might  lie  expected,  the 
publications  of  the  A. E.G..  Siemens,  Bergmann.  and  other  such 
concerns  in  the  collection  are  very  numerous.  The  catalogues 
themselves  may  be  seen  -by  our  manufacturers  at  the  above 
address,  but  in  certain  cases  where  it  is  not  convenient  for  manu- 
facturers to  inspect  them  in  London  they  will  be  lent  for 
short  specified  periods,  so  that  firms  may  have  an  opportunity  of 
studying  them  at  their  own  works.  We  believe  that  in  organising 
this  collection  the  Branch  has  performed  a  valuable  piece  of  war 
trade  work,  which  cannot  fail  to  be  of  both  real  interest  and 
practical  service. 


LIGHTING  AND  POWER  NOTES. 


Australia. — Representatives  of  Boolaroo  and  Specra'Poinl 

recently  waited  on  the  manager  of  the  Sulphide  Corporation  works 
at  Cockle  Creek  to  discuss  a  proposal  for. the  electric  lighting  of 
those  districts.  Particulars  of  the  cost  of  wiring. also  lighting  and 
power  costs  were  obtained,  and  it  was  decided  to  canvass  the 
district  in  order  to  obtain  a  guarantee  of  200  consumers. 

The  Southport  (Queensland)  Council  has  finally  adopted  the 
agreement  for  the  electric  lighting  of  the  town  :  the  Barcaldine 
(Queensland)  Council  has  decided  to  borrow  £6,000  to  complete 
its  electric  lighting  scheme. 

A  report  has  been  submitted  by  the  Federal  Standing  Committee 
on  the  proposal  to  erect  a  power  house  at  the  Flinders  naval  base, 
at  a  cost  of  £41.350,  which  course  is  now  recommended. 

Barrow-in-Furness. — Year's    Working. — The    am I 

report  of  Mr.  H.  R.  Burnett,  the  borough  electrical  engineer,  For 
the  year  ended  March  Hist  last,  shows  that  the  total  output  sold 
was  13,429,260  units,  as  against  13,806,254  in  1915-16,  which  year. 
it  may  be  remembered,  showed  a  great  increase  on  the  previous 
year's  total  of  3.597,110  units.  The  slight  reduction  in  output 
was  due  to  a  private,  power  house  coming  into  operation,  but  the 
reduction  through  this  cause  was  largely  counterbalanced  by  tin- 
increased  requirements  of  other  consumers.  The  revenue  i 
to  £63.114  from  £59,208,  and.  after  meeting  operating  expenses; 
the  gross  profit  was  £23,389,  while  the  net  profit,  after  payment  ot 
interest  and  sinking  fund,  was  £11,22$,  as  compared  with  £12,804 
in  the  previous  year.  The  increased  cost  of  coal  during  the  year 
represented  £2.700.  while  rates  and  taxes  were  on  an  increased 
scale.  It  may  be  noted  that  during  the  year  the  output  for  power 
cd  heating  totalled  11,418,800  units,  or  85  per  cent,  of  the  total. 


and  produced  6  1 1  .::-  1  of  the  total  revenue  of  £63. 1 1 1,  tie 
price  obtained   for   this    supply  being   '867d.   per   unit.     Private 
lighting  and  domestic  supply  increased  by  p.i  percent.,  while  power 
and  heating  anpplies  'oilier  than  to  the   large  consumer  [•■ 
indicated  i  increased  by  26  pet  cent.     Of  the  total  capital  expendi- 
ture of   £179,231,  some  693,607,  or  52  per  cent.,  has 

capital  repayment-     revet ntributions  to   capital    and 

renewals  fund. 
Mr.  Burn 

■to  iinproving  the  effli 
ble  moment,  and  thus  meeting 
*   power.     It   maybe  noted  that   th 
recorded  since  the  war  started  have  been  obtained  without  ii 
the  charges,  and  that   the  average  price  obtained   for  the  whole 
supply  iluring  1916-17  and  1915-16  has   been   1  "lid.  and  i 
unit,  power  and  heating   supply  figuring  at  '867d.  and  '77.".d.  per 
unit  respectively.    The  total  working  costs  during  these  year-  were 
•712.1.  and   r,o:.,j..  the  maximum  loads  being  3,625  kw.  and  3,905  K.W.. 
and  the  load  factors  12:;  and  10'36  per  cent,  respectively.     During 
the  year  a  960-KW.  rotary  has  been    installed  at  the  works  in  place 
of  a  smaller  set  removed  to  a   sub-station;  new  ash  plant  I 
installed,   and   pli  ;    for  new   boiler  plant.      About    300 

connections  were  male  to  the  mains,  including  100  workmen's 
houses,  and  the  apparatus  on  hiri  reach  I  1,250  pieces,  including 
motors,  radiators,   irons,  kettl  ot-plates,  arc 

The  total  connections  amount  to  8,905  kw..  and  include  over 
1,000  H.P.  oJ 

Bingtey.^-The  accounts  of  the  <  louncil'B  electricity  under- 
taking for  the  year  ended  March  31st  show  a  deficit  of  £333  :  there 

has  b  ien  extraordinary  expenditure  amounting  to  about    £550. 

Birmingham. — Rate    Relief. — The   accounts    of    the 
electricity  supply  department   show  that  the  amount  available  for 
allocation   t  i  the  rates   will    be    £27,700,   instead  of  the    £25,000 
promised.     The    amount    handed    over   last    year    was     E25,498. 
Birmingham  Pint. 

A    lire   occi'ii  rday    night   at  the  Smethwick  power 

station  of  the  Shropshire,  Staffordshire  and  Worcestershire  Power 
Co..  due  to  a  short  circuit,  and  resulted  in  the  shutting  dowRoi 
the  station.  It  was  anticipated  that  the  full  supply  would  In- 
available  on  Wednesday. 

Bolton. — Kate  Relief. — The  Electricity  Committee  lias 
decided  to  allocate  fe2,000  in  aid  of  the  rates,  instead  of  6  1,500  as 
estimated  at  the  beginning  of  the  year.  The  Committee  has  passed 
a  resolution  congratulating  the  electrical  engineer.  Mr.  \V.  .1.  [I. 
Wood,  ou  the  successful  running  of  the  new  generating  station  at 
Baek-o'-th'-Bank. 

Bridlington. — Year's    Working. — The    report    of    the 

deputy  electrical  engineer,  Mr,  F.  Pfrench,  on  the  working  of  the 

electricity  undertaking  for  the  year  ended   March  31st,  di- 

iin fortunate  situation,  di  to  the  prevailing  conditions. 

The  output  soil,  amounting  to  270,220  units,  compares  with 
16.0,734  units  in   the  previous  year  i  units  in  1913-14  ; 

while  both  revenue  and  expenditure  fell  off  as  well,  the  financial 
charges  remained  stationary,  and  in  the  result  there  was  a  deficit 
of  6  1,321,  or  nearly  £  1,000  in  excess  of  that  of  the  piv\  ions  year. 
The  position  can  be  gauged  from  the  fact  that  the  average  price 
received  was  3-'55d.,  while  the  all-in  costs  were  6'15d.  per  unit,  as 
against  2'1'd.  in  normal  tines. 

Bury. — Tin-  Corporation  Electricity  Committee,  after  a 
full  discussion,  has  decided  to  allow  the  "price  of  electricity  to 
remain  as  at  present,  until  the  end  of  September,  when  the  matter 
will  be  further  considered. 

Canada. — According  to  the  Financier,  the  directors  of 

the  British  Columbia  Electric  Railway  Co.  report  that  thi 
ture  has  amended  the  clauses  of  the  Vancouver  City  Incorporation 
Act  which  protected  the  company  against    municipal  competition 
with    respect   to  lighting    and    power,    and    after  Jane    1st.    1919, 
the    city   will    apparently    have    the    right       i  'villi    the 

company,  but  further  particular-  an  he  next  mail. 

Cardiff. — Prh  e    increase. — ii    has    been   decided    to 

•  vt  rieit  v  by  5  ]  nmencing   From 

April 

Continental. —  Italy. —  ELM.  Embassy  at  Rome  reports 
that  the  Supreme  Council  for  Public  Waters  has  granted coi  ■ 

to  three  local  companies  tor  increases  in  water  power  to  be  derived 
I  ron i  the  River  Nera  in  the  Province  of  Perugia,  and  from  the  Rivers 
l'iave  and  the  I  ordevob- in  the  Province  ot    Bellnne.     Thi 
is  further  considering  a  number  of  other  applications  for  similar 

ilitiesof  various 
i  the  Cuneo  and  Rome  disl   i  of  the  lakes  of 

erland.     A    circular    of    the    Federal    Council    to    thi 
J  Government  notifies  the  new  law  relating  to  water-power 

vo-thirds  of  the  directors  of  a 
maire  compan  ind  domiciled  in 

Switzerland  and  that  no  transfer  of  the  concession  may  be  made 
without  authority,    comes    into 

d  on  January  1st.  1918.     Board  o)   Tradi 
Spain.  --  V  m  p  i  on  pan;   b  -  tat      beei    torn        in    B 
a    capita.  and  the   title   La    So 

t'uerzas  Motrices  to  i  stabli  h  a  targe  hydro-electric  station  in  the 
Province   •:  I    i  irrent  genera 

new  station,  which  is  ti  up.,  has  already 

been  contracted  lad  de   Energia    Fie.  • 

Cataluna, 
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Croydon.-  Proposed   Loan.— The  T.G.  has  considered 

:tu  application  for  an  increased  supply  of  electricity  to  a  local 
factory,  lit  an  estimated  cost  of  £2,000.  It  was  decided  to  make 
application  to  the  L.G.I'.,  for  Banction  to  the  borrowing  of  the 
amount  necessary. 

Darwen. — Price  Inobease. — At  a  meeting  of  the  Elec- 
tricity Committee,  on  May  2Uh.it  was  decided  that  the  charges 
for  electricity  be  advanced  10  per  cent,  above  present  prices. 

Finchley.— Loan  Sanction  Refused.— The  responsible 

authority  having  decided  that  proposed  extensions  are  unnecessary, 
the  L.6.B.  lias  refused  its  sanction  to  the-borrowing  of  £14,000 
required  for  the  purpose. 

Glasgow.— The   T.G.    is  recommended   to   support  the 

movement  of  municipal  electric  supply  authorities  for  obtaining 
increased  representation  on  the  B.  of  T.  Committee  on  Electric 
Supply,  and  a  resolution  to  that  effect  has  been  passed  by  the 
Electricity  Committee. 

The  Corporation  has  decided  that  no  new  consumers  can  be  con- 
nected with  the  electricity  supply  mains  unless  they  are  engaged  on 
work  of  national  importance. 

Haslingden  —  Pkick  Increase.— The  T.C.  has  decided 

to  increase  the  charge  for  electricity  for  lighting  purposes  by 
jd.  per  unit,  making  the  price  45d.  The  price  of  current  supplied 
for  power  and  heating,  other  than  under  special  agreement,  is  to  be 
increased  15  per  cent.  Councillor  Waddington  said  that  without 
the  increase  the  Committee  would  be  quite  unable  to  pay  its  way, 
and  he  hoped  it  would  be  possible  to  bring  the  price  back  to  td.  per 
unit  after  the  conclusion  of  the  war. 

Uford. — New   Plant   Proposals—  In  consequence   of 

the  refusal  of  the  L.G.B.  to  sanction  a  loan  of  £10,000  for  addi- 
tional generating  plant,  the  engineer  has  recommended  a  scheme 
ol'H.T.  transmission  with  step-up  and  step-down  plant  between  Ley 
Street,  and  Grove  Road  sub-station,  at  a  cost  of  £5,800,  and  tenders 
are  to  be  obtained.  It  is  reported  that  the  results  of  running  the 
electric  coal  wagon  have  been  very  satisfactory. 

Keighley.—  Yesterday  the  new  plant  at  the  Coiporation 

electricity  works  was  to  be  officially  started  up  ;  the  plant  capacity 
now  amounts  to  10,000  K.W. 

Letterkenny.— E.L.  Proposal.— The  Asylum  Board  is 

asking  the  Urban  Council  to  join  in  a  scheme  to  provide  an  elec- 
trical installation  for  the  institution,  worked  by  turbines  erected 
on  the  Lennon  Falls  at  Kilinacrenan  Bridge. 

Llanelly. — The  surveyor  reported  to  the  Roads  Committee 

that  in  regard  to  the  lighting  account  for  the  three  quarters  ended 
March  Hist  last,  he  had  obtained  a  reduction  of  £203,  which  he 
recommended  the  Council  to  accept.  The  Committee  decided  that, 
as  the  lighting  contract  expired  at  the  end  of  next  year,  to  recom- 
mend the  Council  to  open  up  negotiations  with  the  company  at 
once  as  to  the  renewal,  so  that  the  matter  should  be  gone  into 
thoroughly. 

Llandudno.— Year's    Working.— The  working  of   the 

electricitv  undertaking  for  the  year  to  March  31st  resulted  in  a 
gross  profit  of  £1,514);  after  allowing  for  repayment  of  interest 
and  sinking  fund  charges,  amounting  to  £3,52,7,  there  was  a 
deficiency  of  U  1,733,  as  compared  with  a  deficiency  of  £1,331  the 
previous  year. — Liverpool  Post. 

Manchester.— Rate    Relief.— The    budget,  providing 

for  an  increased  rate  of  4'3d.  in  the  £,  was  considered  by  the  City 
Council  last  week.  Aid.  Goldschmidt,  the  chairman  of  the  Finance 
Committee,  said  the  increase  was  more  than  accounted  for  by  the  re- 
ductions in  the  proposed  contributions  from  the  trading  departments. 
The  Electricitv  Committee  proposed  to  give  only  £16,570,  as  against 
£30,000,  and 'the  tramways  £60,000,  as  against  £100,000.  -The 
Finance  Committee  had  passed  a  resolution  that  the  Committees 
should  be  asked  to  make  tin-  same  contribution  as  last  year,  and  he 
thought  the  Council  was  justified  in  asking  the  Electricity 
Committee  to  provide  £30,000,  and  moved  that  this  be  done.  The 
discussion  was  adjourned  for  a  fortnight,  no  decision  being 
reached. 

Stafford. — Proposed  Loan. — Banction $o  a  loan  of  £8,700 

for  a  new  boiler,  accessories,  boiler  house.  &c,  at  the  electricity 
works,  has  been  applied  for  by  the  T.C. 

St.  Austell.— Street  Lighting.— The  U.D.C.  has.  by 

six  votes  to  four,  passed  a  recommendation  from  the  Lighting 
Committee  not  to  pay  anything  to  the  Electric  Light  Co.  in  respect 
uf  95  public  lamps  which  have  not  been  used  for  a  year. 


Ashton—  Increased  Fares.— A  proposal  has  been  sub- 
mitted to  the  Corporation  Tramways  Committee  for  raising  the 
fares  on  all  the  routes,  in  order  to  meet  the  increase  in  working 
costs  and  lias  been  approved.  The  revision  of  fares  on  the 
system  of  the  Stalybridge  Joint  Tramways  Board  is  also  under 
consideration. 

Bingley. — Reporting  on  the  local  tramway  service  pro- 
vided by  Bradford,  Mr.  Snowden  said  549,000  full  3d.  fare 
passengers  had  been  carried  from  Bingley  to  Bradford.  The  saving 
to  the  community,  on  the  pre-war  railway  fare  of  ">id.,  was  £6.742, 
whilst  on  the  present  railway  fares  it  was  equal  to  £12,580.  By 
workmen's  cars  in  the  morning  men  could  travel  the  6-mile 
journey  for  lid. 

Dublin.— Continued  efforts  are  being  made  to  induce  the 

B.  of  T.  to  take  over  the  control  of  the  Dublin  and  Luean,  and 
Dublin  and  Blessington  electric  lines,  as  is  the  case  with  other 
Irish  electric  lines. 

Glasgow.— Lottery  Tickets.— In  view  of  the  promi- 
nence recently  given  to  the  subject,  the  tramway  department  has 
issued  a  statement  showing  that  since  it  started  the  sale  of  lottery 
tickets  11  weeks  ago,  the  total  receipts  have  been  over  £16,000,  of 
which  £12,500  was  devoted  to  "War  Charity  Funds,  while  over 
£3,000  was  disbursed  on  pictures  and  War  Savings  Certificates, 
which  were  included  among  the  weekly  prizes. 

A  letter  has  been  received  from  the  Under-Secretary  for  Scot- 
land, pointing  out  that  the  attention  of  the  Lord  Advocate  has 
been  drawn  to  the  question  of  the  tramway  prize-drawing 
scheme  ;  he  desires  to  know  what  the  Corporation  intends  to  do, 
and  says  he  may  have  to  consider  the  desirability  of  taking  steps 
to  stop  the  drawing  of  prizes.  A  meeting  of  the  Corporation  has 
been  called  in  consequence  ;  the  tramway  manager,  who  originated 
the  scheme,  has  suggested  that  an  effort  should  be  made  to  have 
the  prize-drawing  scheme  legalised. 

Keighley.— The  employes  decided  to  return  to  work  on 
Saturday  last,  the  Tramways  Committee  having  refused  arbitra- 
tion (unless  compelled)  or  otherwise  to  agree  to  the  demand  for 
increased  pay  for  the  women  conductors.  The  employes  are,  it  is 
understood,  referring  the  matter  to  the  B.  of  T. 

Morecambe.  —  Proposed     Electric     'Buses.  —  The 

Council  is  now  agreed  on  the  necessity  of  doing  away  with  horse 
cars,  but  it  is  realised  that  electric  cars  cannot  be  provided  during 
the  war,  and  the  scheme  in  contemplation  is  the  purchase  of  elec- 
tric   buses,  which  might  be  obtainable  almost  at  once. 


TRAMWAY   and   RAILWAY   NOTES. 

Accrington. — Inter-Kcnning. — A   conference  1ms  been 

held  between  representatives  of  Haslingden  and  Accrington  Cor- 
porations on  the  question  of  the  basis  on  which  the  ear-milage  run 
by  Accrington  car-  in  Haslingden  should  be  charged,  and  a  new 
agreement  for  six  months  was  come  to.  whilst  it  was  decided  to 
pay  an  additional  Jd.  per  car-mile  for  the  year  ended  March  last. 
At  Haslingden  T.C.  it  was  stated  that  the  agreement  was 
moderately  satisfactory  to  both  sides. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Argentina. —  A    German    company  has   applied  to  the 

Ministry  of  Marine  for  permission  to  establish  within  the  City  of 
Buenos'  Aires  a  radiographic  station  to  communicate  with  the 
German  capital.  The  applicants  state  that  the  station  will  only  be 
used  for  the  reception  of  messages.  The  Minister  of  Marine  is 
reported  to  be  giving  favourable  consideration  to  the  matter.— 
Tteriew  <>/  the  River  Plate, 

\  Later  report,  in  the  Morning  Pod,  states  that  a  German  wireless 
station  has  been  established  at  Buenos  Aires,  and  will  begin  experi- 
mental operations  in  a  short  time.  Some  of  the  newspapers  are 
urging  that  steps  should  be  taken  to  prevent  its  working'. 

Wayleaves  for  Telegraph  Wires— The  House  of  Lords' 

on  May  18th,  decided  that  the  North  British  Railway  Co.  was  not 
entitled  to  additional  payment  or  compensation  from  the  Post- 
master-General in  respect  of  wayleave  for  telegraph  wires  erected 
on  the  company's  railways  since  1885.  The  wayleave  was  acquired 
by  the  Postmaster-General  under  two  agreements  of  1868  and 
186*9  which  provided  that  the  Postmaster-General  should  pay 
the  capital  sum  of  £100,000  and  an  annual  sum  of  £2,250  in 
respect  of  the  perpetual  wayleave  right  he  had  acquired  and  as 
compensation  for  any  loss  the  railway  company  might  otherwise 
sustain  It  was  admitted  that  the  Postmaster-General  was 
entitled  to  free  wayleaves  for  wires  which  he  caused  to  be  erected 
from  1870  to  the' end  of  1874  inclusive,  but  it  was  contended 
for  the  railway  company  that  Clause  5  of  the  supplemental 
agreement  of  1869,  by  necessary  implication,  conferred  the  right 
to  further  payments'  in  respect  of  wayleaves  for  wires  put  down 
after  the  expiry  of  the  first  15  years.  The  Lord  Chancellor  said 
that  Clause  5  did  proceed  on  the  assumption  that  there  was  some 
limit  to  the  number  of  wires  which  might  be  erected  without 
payment,  but  it  could  not  override  the  general  tenor  of  the  two 
agreements.— Hail  nay  Gazette. 

Western  Union—The  report  of  the  Western  Union 
Telegraph, Co  for  1916  shows  a  total  income  of  nearly  62  million 
dollars  and  operating  expenses  nearly  49  millions.  The  multiplex 
system  has  been  extended,  and  is  giving  satisfactory  results  ;  but 
for  this  the  increased  traffic  could  not  have  been  adequately  dealt 
with  \t  the  close  of  the  year,  the  company  had  1,600.146  miles 
of  wire  in  use,  as  well  as  2,988  miles  of  land-line  cable  and 
22,728  nautical  miles  of  submarine  cable.  The  offices  numbered 
25^234.— T.  and  T.  Aye. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Smwjey. — August  22nd.  N.S.W.  Govern- 
ment Railways  and  Tramways.  Thirty-six  induction  motors 
(Specification  >"o.  488).  September  19th. — Qne  225-H.P.  synchro- 
nous motor  (Specification  Xo.  isii).  Particulars  from  Klectrical 
Engineer's  Olfice,  61,  Hunter  Street.  Sydney. 

Melbourne.  —  July  23th.  Victorian  Railways.  Step-down 
transformer  and  sub-station  equipment  for  Sandringham-Black 
Rock  electric  tramway.  Particulars  from  the  Chief  Storekeeper, 
Railway  Offices.  Spencer  Street.  Melbourne. 

Dublin. — June  2n3."'  Goal  for  the  electricity  works,  &c. 

Chairman  of  Supplies  Committee,  Town  Clerk's  office.  City  Hall. 

•     Kingston-on-Thames. — Corporation.     One   5-ton  steam 

or  electric  wagon.     Mr.  R.  H.  Clucas.  Borough  Surveyor. 

Newport    (Mon.).  —  June   9th.     Tramway   Department. 

Construction  of  the  Newport  Light  Railway.  Section  No.  2.  See 
"  Official  Notices"  to-day. 

Spain. — June  14tli.     The  authorities  in  Madrid  of  the 

Spanish  railway  known  as  the  Compania  del  Norte.  Electrification 
of  about  39  miles  of  line  in  the  Province  of  Asturias,  which  gives 
a  connection  with  the  port  of  Pajares.  The  line  runs  through  a 
mountainous  district,  and  comprises  79  tunnels,  which  represent  a 
distance  of  nearly  IB  miles.  The  altitude  of  the  railway  varies 
considerably,  ranging  from  1,150  ft.  above  sea-level  at  Pola  de  Lena 
to  4.080  ft.  atjJusdongo.  The  contract  calls  for  a  speed  of  about 
20  miles  per  hour,  and  for  trains  weighing,  excluding  the  electric 
locomotives,  330  tons. 

June  14th.  Municipal  authorities  of  Zamora.  Concession  for 
the  electric  lighting'  of  the  town  during  20  years. 

Tenders  have  recently  been  invited  by  the  municipal  authorities 
of  Viladeriat  (Province  of  GeronaJ  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  10  years. 


CLOSED. 


Glasgow. — T.C.     Accepted  tenders.     EJectricitj  Depart- 
ment (for  12  months)  : — 

Electricity  meters.— Fen-anti,  Ltd. ;  Chamberlain  &  Hookham,  Ltd. 
Single  cables— Yule,  bit.,  sheathed,  and  ins.— Cullender's  Cable  Co.,  Ltd. 
Cone,  and  triple  cone,  cables.— Calender's  Cable  Co.,  Ltd. 
H.T.  cables.— W.  T.  Glover  ,t  Co.,  Ltd. 
E.H.T.  cables—  Calender's  Cable  Co.,  Ltd. 
Rub.-eov.  cables  and  flex. — Craigpark  Electric  Cable  Co.,  Ltd. 
C.I.  boxes,  section  pillars.  Ac.  (for  six  monthsl. — Carron  Go.  ;  Falkirk  iron 
Co.,  Ltd. ',  Lion  Foundry  Co. 
Tramways  Committee  (ordinary)  : — 
Commutators. — P.  R.  Jackson  &  Co. 
Chilled-iron  and  scrap-iron  brake  blocks.—  Carron  Co. 

High  Wycombe. — T.C.    Maintenance  of  electric  fire-calls 

and  the  water-level  indicator  :  Mr.  E.  H.  Milner.  U2.V 

Johannesburg. — The    Munici] 

the  following  tenders  : — 

Telegraph  Manufacturing  Co.— 2,502  ft.  '013  twin  cable.  £260;  2,001  ft.  -004 

twin  cable,  £150. 
Ric-,  Wilson  &  Herd.  -  -1,500  ft.   '013  twin  cable,   i'200  ;    2.5011  ft.   '022  twin 
.    cable,  £  375;  1,320  ft.  718  concentric  .able,  i'lsi  ;  1,320  ft.  7  It;  concentric 
'    cable,  £281. 

London. — Metropolitan    Water    Board.      Electric    lamps 

for  six  months  :  Pope's  Electric  Lain].  Co..  Ltd. 


Council    1ms    accepted 


FORTHCOMING     EVENTS. 


Chief  Technical  Assistants'  Association.— Saturday.  June  2nd.    At  3  p.m. 
At  the  Tavistock  Hotel.     Discussions  (see  "  Notes"  to-dayl. 

Royal  Institution  of   Great    Britain.— Saturdays.  June  2nd  and   9th.     At 

3p.ln.     Lectures  V  and  VI,  on   "The   Electrical   Properties  of  Gases,"   03 
Prof.  Sir  J.  J.  Thomson,  Pres.  U.S. 

Roentgen  Society.— Tuesday,  June  5th.  At  8.15  p.m.  At  the  Cancer  Hospital, 
Fulham  Road,  S.W.     Discussion  on   "The  Future   oi   the    British   X  Ray 


NOTES 


A  Marconi  Anti-Submarine    Device.— Senator  Marconi, 

who  is  a  member  of  the  Italian  Commission  now  visiting  Wash- 
ington,   is    in  communication    with    the    0  S.    Navy    Department 

respecting  his  plan  to  destroy  submarines,  which  is  said  to  have 
achieved  the  destruction  of  13  submarines  in  the  Adriatic  within  a 
few  weeks. 


Volunteer    Notes.  —  Colntv    of    London    K 

VoLCNTEERS(FiEi.nCoMPANiEs).  Headquarters.  Balderton  Street. 
Oxford  Street.  W. 

Orders  for  the  Week.    Bj  Lieut. ■(  oloncl  (  .  H.  Clav,  V.D.,  Commanding:— 

Mmday,  June  i'h.— Technical  for  do.  3.  Ri-ht  Hall  C.unpam,  ai  Regenc] 
street.  Drill,  No.  3  Company,  Left  Half  Company.  Signalling  Class.  Recruit-' 
Drill,  6.80.  " 

Tuesday,  June  ."./li.  -Lecture,  0.30.  Physical  drill  and  bayonet  fighting, 
5.30  to  6.30. 

Wednesday.  Jane  6th.—  Drill,  No.  1,  Left  Half  Company,  6.15. 

Thursday,  Jane  1th.  Drill.  No. 3  Company,  Left  Half  Company.  Ambulance 
Class  byM.O.,  6.30.    Signalling  Class. 

Friday,  June  Hth.— Technical  for  No.  2  Company.  Left  Half  Company,  at 
Regency  Street.  Drill,  No.  3  Company,  Right  Half  Company.  Recruits' Drill, 
at  6.30  to  7.30. 

Saturday,  June  9th.    N.c.o.'s  class,  2.30.     Company  Command. 
and  the  Instruction  nf  Musketry. 

Sunday,  June  10th.—  Parade  Clapham  Common  Station  (Tube  Railwayi, 
9.15  a. in.,  for  work  at  Bombing  School.     Uniform.     Rations  to  be  carried. 

Maclkod  Yearsley,  Adjutant. 

A  Simple  Method   of   Determining  Phase  Rotation. 

By  connecting  two  incandescent  lamps  and  a  reactor  (or  con- 
denser) in  star,  the  phase  rotation  of  any  two  or  three-phase  system 
can  be  readily  determined  by  observing  the  relative  brilliancies  oi 
the  lamps.  For  example,  if  the  lamps  and  reactor  are  connected 
with  a  three-phase  system,  as  shown  herewith,  relative  dimming 
of  lamp  ii  will  indicate  that  the  phase  rotation  is  counter- 
clockwise, -whereas  reduction  in  relative  brilliancy  of  lamp  I 
indicates   that  the  rotation  is  clockwise.     If  a  condenser  is  used  in 


r  of  Reactance  on  y  Voltages, 


place  of  a  reactor,  dimming  of  lamp  i  will  indicate  opposite  rotation 
from  that  shown  if  the  same  lamp  dims  with  a  reactor  in  circuit. 
Where  phase  rotation  has  to  be  determined  frequently,  as  may  be 
the  case  where  considerable  reconnection  .if  cable  and  overhead 
systems  is  required,  or  when  numerous  motors  or  transformers 
must  be  connected,  it  may  be  advisable  to  mount  the  lamps  and 
reactors  in  permanent  form. 

The  action  of  the  indicator  can  be  explained  by  considering  the 
voltage  vector  relations.  For  instance,  suppose  three  equal  - 
ances  an-  connected  in  star,  then  tin-  vectors  will  be  equal  and  will 
fall  120°  apart  as  shown.  If  the  resistance  of  one  circuit  is 
reduced  the  vector  representing  the  voltage  across  the  reduced 
resistance  will  shorten,  allowing  the  other  vectors  to  lengthen 
thereby  decreasing  tin-  angle  between  tin- last  mentioned  rectors, 
1  nder  the  extreme  conditions  of  no  resistance  in  one  leg  of  the 
Btar,  the  vectors  ah  and  CO  will  assume  the  positions  shown,  which 
is  an  open-delta  connection.  However,  if  a  reactance  i-  inserted  in 
one  leg  of  the  star  and  plain  resistance,  such  as  incandescent 
lamps,  connected  in  the  other  legs,  the  intersection  of  the  vectors 
will  not  fall  on  a  median.  On  the  other  hand,  the /.«•».,  will  tx  a 
circle  whose  diameter  lies  along  a  medium  of  the  triangle  a.  b,  C. 
Thus  the  voltage  across  one  lamp  will  be  increased  while  that 
across  the  other  is  reduced.  The  portion  of  the  circle  which  the 
intersection  of  the  vectors  will  follow,  and  Consequently  the  relative 
briliancy  of  the  lamps;  depends  on  the  phase  rotation. 

To  show  that  dimming  of  lamp  ii  indicates  a  counter  clockwise 
phase  rotation,  and  that  reduction  in  brilliancy  of  lamp  !    tndii 
the  opposite,   consider   the   lower  diagram   Bhowing   the  vc 
relation  with    lamp    II   dimmer  than    lamp  1.     Since  the  incandes- 
cent   lamps  are  non-inductive  their  ourrents  will  be  in  phase  with 
the  potentials  across  them  ami  proportional  thereto     (  , 
rectors    10   and    CO  may  represent    the  current  relations  also.     The 
resultant  ..I  these  currents  will  extend  in  the  direction  DO,  and  will 
in-  tin-  same  as  the  current  through  the  reactors,     on  winch  repre- 
sents the  potential  across  the  reactor  is  perpendicular  to  DO,  since 
it  is  due  principally  to  reai  ircling  to  fundamental  laws. 

the  voltage  across  a  reactor  always  leads  the  current,  therefore  the 
phase  rotation  will  have  to  be  in  the  direction  indicated  bj  the 
arrow  to  satisfy  this  condition.  The  converse  can  lie  pro«fcd  in  a 
similar  manner,  the  same  reasoning  applying  to  two-phase  circuits 
--T.  W.  VABLBY,  in  the  Electrical  World. 
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Appointments  Vacant. — Chief  clerk  (47s.  6d.),  for  the 

Rhondda  TJ.D.C.  electricity  department ;  burgh  electrical  engineer, 
for  Falkirk  ;  shift  engineer,  for  Reigate  Council.  See  our  advertise- 
ment pages  to-day. 

Disabled    Soldiers    and    Sailors.— Admirable    work    is 

being  done  in  Newcastle,  at  the  Cowen  training  school,  for  the 
benefit  of  disabled  soldiers  and  sailors.  Xew  electrical  workshops 
have  been  provided  by  the  trustees,  and  have  been  equipped  with 
apparatus  for  teaching  the  elements  of  electric  lighting  and.  power, 
telephone,  bell,  and  signal  installation  work,  the  accommodation 
being  adequate  for  20  men.  A  National  L'as  engine  of  In  b.h.p.  has 
been  installed,  driving  a  Westinghouse  6-KW.  dynamo,  which  is 
controlled  by  a  Westinghouse  switchboard  anil  charges  a  On. cell 
storage  battery,  which  was  presented  co-operatively  by  six 
accumulator  manufacturers.  The  workshop  is  fitted  with  benches 
and  tools,  large  demonstration  boards,  telephones,  arc  lamps,  instru- 
ments, and  switchgear.  &c,  and  the  course  of  instruction,  which 
lasts  three  months,  covers  interior  wiring  and  the  installation  of 
electric  light  and  power  apparatus,  bells,  telephones,  &c.,  as  well 
as  the  construction  and  management  of  the  plant,  kinematograph 
projector  operation,  &c.  The  training  given  is  as  thorough  as  is 
possible  in  the  time,  and  the  progress  of  each  man  is  reviewed 
every  tort  night.  The  first  lot  of  men  began  their  training  on 
January  12th,  and  all  of  them  have  completed  the  course  and 
obtained  suitable  employment. 

The  trustees  have  expended  more  than  £250  id  equipping  the 
school,  and  the  course  is  free  to  disabled  soldiers  and 
sailors,  some  of  whom  are  housed  in  the  Cowen' Home.  Many 
electrical  manufacturing  firms  have  contributed  to  the  equip- 
ment, and  the  Council  of  the  Institution  of  Electrical  Engineers. 
through  the  chairman  of  the  Local  Section,  has  supported 
the  scheme.  The  electrical  section  of  the  Newcastle  Chamber 
oi  Commerce,  and  several  local  firms,  including  the  two 
electricity  supply  companies,  have  also  assisted,  while  a  number 
of  local  gentlemen  have  ottered  to  give  lectures  on  Subjects  in 
which  they  are  specialists.  The  supply  companies  have  made 
arrangements  for  the  men  periodically  to  visit  electrical  works, 
power  stations,  and  sub-stations.  According  to  the  Xeiveantle 
Daily  Chrbniele,  the  men  are  keen  to  learn,  and  show  remarkable 
aptitude  for  the  work,  the  results  being  described  as  excellent. 
The  Committee  would  be  glad  to  receive  notice  of  situations  which 
may  In-  vacant,  the  men  being  fitted  for  such  work  as  the  care  and 
operation  of  country  house  and  factory  lighting  plants,  wiring  for 
electric  light  and  power,  switchboard  operations  in  power  stations 
and  sub-stations,  wiring  for  bells  and  telephones,  including  mine 
signalling  apparatus,  dynamo  and  motor  attendance,  and  kinema- 
tograph operation. 

Communications  may  be  addressed  to  Mr.  W.  D.  Hunter,  manag- 
ing director  and  engineer  to  the  Newcastle  and  District  Electric 
Lighting  Co..  Ltd..  38,  Granger  Street  West,  Newcastle-on-Tyne. 
The  cause  is  one  which  must  commend  itself  to  our  readers  ;  we 
cannot  do  too  much  for  our  disabled  heroes,  who  have  risked  their 
lives  and  made  great  sacrifices  for  the  safety  of  their  country. 

Wages  of    L.C.C.  Employes.— The   Traffic   Conciliation 

Hoard  of  the  L  C.C.  has  considered  the  application  of  the  employes 
of  the  traffic  section  of  the  tramways  department  for  an  increase 
in  wages  of  Is.  Sd.  per  day.  or  10fi.  a  week,  and  payment  for  over- 
time at  the  rate  of  time  and  a-half.  and  has  decided  that  the  war 
bonus  of  employes  in  the  traffic  section  is  to  be  increased  to  Is.  6d. 
per  day  for  each  day  worked  in  the  case  of  male  employes.  Women 
conductors^  are  to  receive  the  present  bonus  of  lid.  a  day  on 
appointment,  an  additional  bonus  of  Sd.  a  day  after  three  months' 
continuous  service,  a  further  bonus  of  4Jd.  after  nine  months'  con- 
tinuous service,  and  the  full  bonus  of  Is.  fid.  a  day  after  12  months' 
continuous  service.  The  arrangement  of  June  26th,  I'.Uf.  under 
which  motormen  and  conductors  are  paid  at  the  rate  of  time  and 
a-quarter  for  overtime,  is  to  be  extended  to  all  persons  employed  in 
tie-  traffic  section.  Th-  advances  are  to  commence  on  Thursday 
May  24th.    ° 

The  Electrical  Conciliation  Board  has  decided  that  litters. 
turners,  fitters'  labourers,  blacksmiths,  hammermen,  machine 
drillers,  crane  drivers,  wiremen's  mates,  wiremen,  and  electricians 
employed  at  the  Greenwich  generating  station  are  to  receive  war 
wages  of  12s.  a  week,  all  other  male  employes  at  Green- 
wich generating  station  are  to  receive  war  bonuses  as  follows 
in  place  of  the  present  war  bonus  :— Men  in  receipt  of  40s.  a 
week  or  under.  Ins.  a  week  :  over  40s.  and  not  more  than 
50s.,  6s.  a  week,  over  50s.,  5s.  a  week.  Leading  cable  bands, 
cable  hands,  switchboard  attendants,  greasers,  and  cleaners  at 
sub-stations,  electrical  attendant  at  Belvedere  Road,  wiremen's 
mates  of  the  depot  wiring  staff,  and  the  night  telephone  operators 
at  Camberwell  and  Shoreditch  exchanges  are  to  receive  an 
additional  war  bonus  of  Is.  a  week.  Consideration  of  the  appli- 
cation of  the  remainder  of  the  telephone  operators  at  Camberwell 
exchange  is  adjourned,  The  rate  of  pay  of  the  wiremen  of  the 
depot  wiling  staff  is  to  be  increased  to  Is.  Id.  per  hour,  the  rate 
paid  in  excess  of  lojd.  an  horn-  to  be  regarded  as  war  wages.  The 
advances  are  to  be  payable  from  May  3rd. 

Electric  Vehicle  Manufacturing  Licences.-— According  to 

the  Commercial  Motor,  Mr.  Annan  Bryce  asked  the  Minister  of 
Munitions,  in  the  House  Commons  on  March  1 7th.  whether  he  was 
aware  that  an  active  demand  exists  for  electrically-propelled  indus- 
trial vehicles  deriving  motor  force  from  existing  power  stations 
using  home-.produced  fuel,  whereby  the  need  for  the  import  of  fuel 
and  fodder  is  diminished  :  whether-  the  Edison  Accumulator  Co.. 
having  taken  works  for  the  manufacture  of  such  vehicles  in  this 
country,  was  licenced  to  produce  only  a  very  small  number  ;  whether 


it  has  been  refused  certificates  to  obtain  the  material  necessary  to 
complete  even  the  licenced  number  ;  and  whether  he  will  now 
grant  priority  certificates  for  such  material .'  Mr.  Kellaway.  in 
reply,  said  he  was  aware  of  the  demand  for  vehicles  of  this  cha- 
racter, and  it  was  in  view  of  that  demand  that  the  Edison  Accu- 
mulator Co.  were  given  a  licence  to  manufacture  a  limited  number 
of  chassis  in  this  country.  No  promise  was,  or  could  be,  given 
that  all  materials  required  for  such  manufacture  would  beiorth- 
coming.  but  the  necessary  priority  certificates  would  be  issued  in 
respect  of  any  vehicles  ordered  from  the  company  in  connection 
with  work  of  notional  importance. 

Labour   Troubles    and  Problems. — Mr.   Lloyd  George, 

in  his  speech  in  the  House  of  Commons  last  Friday,  referred  to  the 
industrial  unrest  of  which  there  have  lately  been  serious  evidences 
in  different  parts  of  the  country.  He  said  that  the  termination  of 
the  engineering  strike  afforded  a  very  good  opportunity  for  reviewing 
the  whole  of  the  labour  position.  Though  the  particular  dispute 
which  occasioned  that  strike  had  been  happily  terminated,  there 
was  a  good  deal  of  matter  for  further  investigation.  He  con- 
tinued : — "  There  has  been  great  unrest  in  some  quarters.  The 
Government  have  their  views  as  to  how  that  has  been  fostered,  but. 
at  the  same  time,  there  are  some  genuine  grievances  which  have 
assisted  the  designs  of  those  whohave  ulterior  motives  which  have 
no  .special  reference  to  the  labour  situation.  .Therefore  the 
Government  have  decided  to  appoint  commissions  to  inquire  into 
the  industrial  unrest,  and  report  on  the  operation  of  all  war 
emergency  legislation  of  the  Government,  and  its  administration 
in  regard  to  labour,  and  to  make  recommendations  which  will  tend 
to  minimise  the  industrial  unrest,  especially  in  the  shipbuilding 
and  engineering  trades,  during  the  continuance  of  the  war.  It  is 
proposed  to  divide  the  country  into  something  like  seven  areas,  and 
appoint  a  separate  commission  to  investigate  the  causes  of  the 
unrest  in  each  area.  An  effort  will  be  made  to  secure  the  services 
of  Labour  representatives  and  of  employers,  with  an  impartial 
chairman  in  each  case." 

In  our  opinion,  the  Premier  has  been  well  advised  to  take  this 
matter  in  hand  now.  To  have  allowed  things  to  drift  along  of 
their  own  accord  would  have  been  suicidal.  The  institution  of  a 
thorough  inquiry  on  lines  which  will  promote  confidence  among 
the  vast  bulk  of  the  working  population  who  are  out  and  out 
Loyalists,  and  which  will  bring  out  the  exact  causes  of  real 
grievances  and  of  mischievous  dissension,  may  prevent  not  only  a 
recurrence  of  recent  troubles,  but  something  worse.  The  inquiry 
is  a  war  measure — necessary  in  order  to  help  us  win  the  war  at  an 
early  date,  and  all  right-minded  people  will  hope  for  a  speedy 
arrival  at  definite  conclusions. 

It  is  not  to  be  supposed,  however,  that  such  an  inquiry  can  deal 
with  all  the  questions  that  Labour  and  Capital  have  in  their  minds 
as  requiring  settlement  for  after  the  war.  The  Reconstruction 
Committee  of  the  Cabinet  may  have  much  to  do  with  that  larger 
matter.  But  the  present  investigation  may  do  much  to  clear  the 
air.  and  may  go  some  considerable  distance  towards  promoting  the 
right  atmosphere  in  which  to  deal  with  those  other  matters. 

In  the  foregoing  connection  we  have  received  from  the  Rotary 
Club  of  London  full  copies  of  speeches  delivered  by  Mr.  John 
Hodge,  the  Minister  of  Labour,  and  Sir  Robert  Hadfield,  F.R.S..  at 
a  meeting  of  the  Club  in  March.  They  deal  in  a  very  useful  and 
informative  manner  with  the  question  of  the  alliance  of  Capital 
and  Labour,  and  are  well  worthy  of  a  wide  circulation  and  most 
attentive  reading  by  both  employers  and  employed.  The  speeches 
are  published  together  in  pamphlet  form  (2d.),  and  are  to  be 
obtained  in  quantity  from  the  Reliable  Advertising  and  Addressing 
Agency,  Ltd.,  Publicity  House,  Bucknall  Street,  London,  W.C.  2. 

In  the  Parliamentary  questions  on  May  24th,  Mr.  Kellaway 
(according  to  the  Time*)  said  that  the  recent  labour  troubles  were 
attributed  by  the  strike  leaders  to  the  abolition  by  the  Govern- 
ment of  the  trade  card  scheme  of  exemption  from  military  service, 
and  to  the  clause  of  the  Munitions  of  War  Amendment  Bill,  dealing 
with  dilution  of  labour  on  private  work.  The  restraints  imposed 
on  labour  by  the  Munitions  of  War  Acts  were,  to  some  extent,  con- 
tributing factors.  The  whole  problem  had  been  receiving  the  most 
serious  consideration  of  his  right  hon.  friend,  who  would  be  glad 
to  consider  any  suggestions  for  securing  a  just  settlement  of  these 
difficulties.  In  April  the  Minister  of  Munitions  asked  the  Advisory 
Committee  representing  certain  employers'  organisations,  including 
the  Federation  of  British  industries,  to  consider  the  question  of 
industrial  unrest,  and  their  report  was  sent  to  him  on  May  21st. 
His  right  hon.  friend  also  prorjosed  to  consult  the  Advisory  Com- 
mittee on  the  subject  of  the  Munitions  of  War  Bill. 

Educational. — ITniveesity     of     London.  —  We    have 

received  a  pamphlet  describing  the  aims  and  work  of  the  Appoint- 
ments Board  of  the  University,  which  was  constituted  by  the 
Senate  to  assist  graduates  and  students  to  secure  appointments.  A 
register  of  candidates  is  kept,  and  business  employers  desiring  to 
get  in  touch  with  well-educated  young  men  and  women  are  invited  to 
communicate  with  the  .Secretary  of  the  Board,  at  the  University. 
South  Kensington,  London.  S.W.  7. 

Zinc    as   a    Substitute   for   Copper. — According  to  a 

series  of  diagrams  published  in  the  E.  T.Z.,  the  use  of  zinc  wires 
instead  of  copper  in  transmission  lines  involves  an  increased  C06t 
of  about  30  per  cent,  for  the  same  pressure  drop,  or  about  70  to  SO 
per  cent,  for  the  same  efficiency. 

Detinning"   in    Australia. — It   is  proposed   to  establish 

works  in  Sydney  for  the  purpose  of  treating  -scrap  tinplate,  which 
has  hitherto  been  shipped  to  Germany.  It  is  estimated  that  over 
ion  tons  of  tinplate  are  thrown  away  annually  in  Sydney  alone, 
An  electrolytic  process  is  to  be  used, 
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Institution  and  Lecture  Notes.— Institution  of  Elec- 
trical Engineers  (Dublin  Local  Section) — At  the  general  meeting 
held  at  the  Royal  College  of  Science.  Dublin,  on  24th  inst..  the 
following  were  elected  as  officers  and  Committee  for  tbe  1917-18 
session  : — 

Chairman  :  Capt.  O.  T.  O'Kelly  Webber,  R.E. 

Vice-Chairman  :  Mr.  J.  P.  Tiemey. 

Committee:    Messrs.    Thos.    Tomliason,   C.    W.    Kinvan,    R.    Tenliam, 

G.M.  Harriss,  A.  E.  Porte,  Win.  Tatlow,  B.  N.  Eaton,  A.  G.  Bronty, 

and  W.  Storev. 

The  resignation  of  the  hoa.  secretary/ Mr.  G.  Marshall  Harriss, 

was   accepted   with    regret,  and  Mr.   R.  X.   Eaton,  of   12.  College 

Green,  Dublin,  was  appointed  as  his  successor.     A  paper.  "Notes  on 

the  1916  Edition  of  I.E.E.  Wiring  Rules,''  by  Mr.  A.  G.  Brunty.  was 

read  and  discussed. 

Chief  Technical  Assistants'  Association.— To-morrow  afternoon 
(June  2nd),  at  3  o'clock,  at  the  Tavistock  Hotel,  this  Association 
will  resume  the  adjourned  discussion  on  "  Problems  of  Trans- 
mission and  .Distributions"  There  will  also  be  a  discussion  on 
"  Questions  of  Labour  Arising  out  of  the  War.' 

Institution  of  Mining  and  Metallurgy.  -On  May  24th  a  paper 
by  Mr.  W.  R.  Ingalls  on  the  question  "  Shall  Great  Britain  and 
America  Adopt  the  Metric  System  .'  "  was  discussed.  Mr.  Sulman 
opened  the  discussion,  supporting  the  author  in  vigorous  opposition 
to  the  compulsory  adoption  of  the  metric  system,  and  Mr.  Harry 
Allcock  followed,  ably  advocating  an  affirmative  reply  to  the 
author's  question.  The  remaining  speakers  were  fairly  evenly 
divided  in  ooinion  pro  and  contra. 

South  African  Institute  Of  Electrical  Engineers — On  April  19th, 
Mr.  A.  Ballard  read  a  paper  entitled  "  Xotes  on  Three-phase  and 
Ward-Leonard  Winding  Equipments.'' 

Diesel  Engine  Users'  Association.— We  have  received  a  brochure 
containing  particulars  of  the  constitution  of  the  Association  and 
the  privileges  of  membership,  notes  on  the  proceedings  during 
1916,  and  a  complete  list  of  members,  with  particulars  of  the  plant 
in  their  charge,  up  to  March  31st.  1917.  The  number  of  members 
at  that  date  was  83,  and  the  total  H.r.  of  plant  represented  was 
50,318. 

Strike. — The  members  of  the  Liverpool  branches  of  the 

pjlectrical  Trades  Union,  after  being  on  strike  for  a  fortnight, 
returned  to  work  on  Friday.  Dr.  Addison,  the  Minister  of  Muni- 
tions, agreed  to  receive  a  deputation  to  consider  the  matters  in 
dispute,  relating  to  dilution  of  labour  and  other  points. 

Inquiries. — A  correspondent  asks  for  the  name  of  the 
maker  of  ''Crenoid"  insulating  material.  Makers  of  the  "  Telephos  " 
electric  gas  lighter  are  asked  for.  A  correspondent  wants  small 
quantities  of  vacuum-treated  magnetic  iron. 

Prohibited  Exports. — The  Supplement  to  the  Board  of 

Trade  Journal  of  May  31st  contains  complete  lists  of  articles  which, 
according  to  the  latest  information  received  by  the  Board  of  Trade, 
are  prohibited  to  be  exported  from  Denmark,  France  (including 
Algeria),  Italy.  Japan,  and  the  Netherlands.  The  Supplement  also 
contains  the  list  of  articles  (complete  to  date.)  which  are  prohibited 
to  be  exported  from  the  United  Kingdom. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central  Station  and  Tramway  Officials.— The  Bexley 
U.D.C.  has  increased  the  salary*  of  the  electrical  engineer 
and  tramways  manager,  Mr.  H.  P.  Stokes,  by  £100  per 
annum  as  from  January  last. 

The  salary  of  Mr.  F.  T.  Weight,  charge  engineer,  South- 
wark  electricity  works,  has  been  increased,  as  from  April 
1st  last,  and  for  six  months  after  the  termination  of  the  war, 
from  £3  to  £3  5s.  per  week,  rising  to  £3  10s.   per  week. 

Mr.  W.  F.  Bladon,  who  has  been  manager  of  Barrow-in- 
Furness  tramways,  on  behalf  of  the  B.E.T.  Co.,  for  the 
last  20  years,  has  given  up  that  position  to  take  up  another 
appointment  under  the  same  company.  Last  Friday  evening 
he  was  presented  with  a  gold  watch  by  the  employes  at 
Barrow.  A  satchel  was  presented  to  Mrs.  Bladon.  Mr. 
Dobson,  who  has  been  assistant  manager  at  Barrow  since 
October  last,  is  Mr.  Bladon's  successor. 

General. — According  to  the  Times,  Lord  Moulton,  Director- 
General  of  Explosives  Supply,  has  been  Dominated  ! lec- 
tion as  president  of  the  Institution  of  Gas  Engineers  for  the 
coming    year. 

Mr.  Herbert  M.  Curtis,  of  Blackburn,  who  prior  to  join- 
ing the  Army  was  the  contract  official  at  Blackburn  Tele- 
phone Office,  is  among  the  Transylvania.' »  survivors. 

Mr.  B.  H.  Collins."  well  known  in  the  American  advertis- 
ing agency  field,  has  joined  the  publicity  staff  of  the  Society 
for  Electrical  Development,  in  place  of  Hill  Griffith.  First 
Lieutenant,  Cavalry,  Officers'  Reserve  Corps,  who  has  been 
called  into  active  service. 

Roll  of  Honour.— Captain  0.  R.  McGowan,  H.A.C.,  son 
of  Dr.  McGowan.  Maghara,  Co.  Londonderry,  reported 
severely  wounded' in  France,  was.  before  going  on  service, 
an  electrical  engineer  in  the  employment  of  the  Post  Office. 


Captain  .1.  Parkinson,   R.E..  who   was  "mentioned"    in 
Sir  Douglas   Haig's  last   dispatch,   is  an  electrical 
and   an  Associate"  Member  of   the   Institution   of  Civil    Engi- 

Private  C.  EL   Garrett,   Weal    forks.  1:  . 
wounded,   was  on  the  office  stall  of  the  Bradford  electricity 
department. 

Sergeant  Leslie  Brand,  R.F.A.,  who  has  died  ol  wounds 
received  in  action,  was  employed   in   I  ing  depart- 

ment of  the  Leeds  Corporation   tramway  depot. 

Lieutenant    N.   SlZER,    who   is    mentioned    in   Sir    Douglas 
Haig's   dispatch,    was   when   war   broke  out  engaged   a 
electrical  engineer  with    the  Westinghouse    Co.,   Manchester. 

Sapped  T.  Turner,   R.B.,   who  has  ■'•<  a 

Serbian  Order,  was  before  enlisting  an  employe  of  the   \nglo- 
an  Telegraph  Co. 

Sapper  L.  Wvi.n.  R.E.,  killed  in  action,  ag.d   L9  years, 
employed   by    the   Eawtenstall   Corporation    as    an   electrical 
mechanic: 

Gunner   J.  M'Ilwraith,    R.G.A.,    killed,    was    with    Hi 
Baxendale,   Manchester. 

Mr.  J.  C.  Curl,  of  Rochdale,  aged  '    in   a   dis- 

aster to  the  boat  mi  which  he  was  wireless  operator. 

Private  J.  E.  Stales,  Manchi  nt,  previously  re- 

ported missing,  now  reported  killed,  was  with  Messrs    Baxen- 
dale &  Co.,  Ltd  .   Manchester. 

Lance-Corporal  R.  Schofield,  of  the  Newcastle  tramways 
department,  lias  been  dangerously  wounded. 

Lieutenant  Tom  Hamilton.  West  Yorkshire  Regiment,  who 
his  been  reported  missing  since  May  L2th,  is  the  fourth  -<  n 
of  Mr.  J.  B.  Hamilton,  general  manager  of  the  Leeds  tram- 
ways department.  Mr.  Hamilton  has  five  sons  serving  in  the 
Army; 

The  death  from  wounds  of  Lance-Corporal  J.  HOLWES, 
A.  and  S.  Highlanders,  aged  '2o  years,  ie  reported.  He  was 
employed  with  the  General  Electric  Co.,  Glat 

Mr.  Kenneth  Smith,  who  was  a  student  apprentice  at  the 
Rugby  works  of  the  B.T.H.  Co.,  has  died  on  active  service  in 

Pioneer  W.  Stewart.  RE.,  who  was  with  the  Rio  Light 
and  Power  Co.  at  Rio  de  Janeiro  when  he  came  to  England 
in  November.  1915,  to  enlist,  has  died  in  France  of  wounds 
received  in  action. 

Lance-Corporal  \V.  Smithson,  Manchester  Regiment,  for- 
merly an  electrician  with  Messrs.  W.  Brierley  cv  Son,  of  Rad- 
eliffe.  is  reported  missing. 

Second-Lieutenant  C.  W.  Butterfield,  North  Staffs.  Regi- 
ment, reported  missing  and  believed  killed,  was  employed  at 
the  works  of  Messrs.  Siemens.  Stafford. 

Second-Lieutenant  H.  Lewis,  A.S.C.  (Mechanical  Trans- 
port), believed  to  have  been  drowned  at. sea,  was  formerly 
in  the  electrical  department  of  Messrs.  Harding  Bros.,  of 
Hereford.  .  .  . 

Corporal  RICHARDS,  of  the  Torquay  Corporation  electricity 
works  staff,  has  been  wounded  in   action. 

Mr.  Harold  Camp,  who  has  died  from  wounds  received  in 
action,  was  for  over  14  years  the  outdoor  representative  of 
the  Leyton  U.D.C.  electric  light  department.  He  was  40 
vears  of  age.  . 

Gunner  G.  Grainger,  R.F.A..  formerly  of  the  India-Rubber 
Co.,  Silvertown,  has  been  killed  in  action  in  France.  Private 
W.  T.  BONSER,  Essex  Regiment,  also  a  former  Silvertown 
employe,  is  a  prisoner  of  war  in  Germany,  and  Private  H. 
Edgecombe,  Argyle  and  Sutherland  Highlanders,  formerly  of 
the  same  company,  has  been  wounded  in  France.  Rifleman 
E.  S.  Smith.  Rifle  Brigade,  was  recently  wounded  in  France. 
All  the  above  were  in  the  general  office  at  the  Silvertown 
Works. 

Second-Lieutenant  V.  C.  Russell.  Suffolk  Regiment, 
vounger  son  of  Mr.  Stuart  A.  Russell,  works  manager  to  the 
India-Rubber.  Gutta-Percha  &  Telegraph  Works  Co.,  Ltd.. 
Silvertown.  has  been  wounded  a  second  time,  and  is  now -in 
hospital  in  this  country.  Second-Lieutenant  Russell  has  been 
twice  mentioned  in   dispatches.  ' 

Private  A.  J.   Ohebtham,   I  iment,  son  of  Mr.  A. 

Cheetham,  manager  oi  the  tire  department  of  the  India- 
Rubber  Co.,  Silvertown,  was  dangerously  wounded  on  May 
15th.  Private  I  heetham  has  previously  been  wounded,  on 
November  29th,  1916.  He  was  formerly  in  the  aero  tube 
department  pi  the  India  Etu 

Corporal   E.    IT.    TROWBRIDGE,    I 
in    the   electric   light   de]  d    the    [ndia-Rubber   Co., 

Silvertown,   wns   severely   wounded   in  France  on    May 
Private  H.  A.  Barb,  Lot  '  the  buying 

department,   has  been    wounded    n   second    tune.     Private  J. 
Brennan,    I'ni      o    Cnnr    til      Light    Infantry,   formerly   in 
company,  was  recently  wounded  in 
France. 

Obituary.— Mr.  R.  W.  Guntlfit.— We  regret  to  record  the 
death  of  Mr  Reginald  Wilson  Gauntlett.  late  London  office 
manager  for  Messrs.  Bruce  Peebles  &  Co.,  Ltd.  of  Edinburgh. 
which  to  I  i  ice  on  Monday,  May  28th.  at  his  residence.  31. 
Clifton  Hill  St.  John's  Wood.  N.W.  Mr.  Gauntlett  8  large 
circle  of  friends  will  learn  of  his  death  with  regret,  and  will 
extend  their  sympathy  to  his  widow  and  children  V 
Bruce  Peebles  have  lost  a  valued  servant,  who  during  his 
lifetime  earned  the  esteem  and  respect  of  all  who  came  in 
contact  with  him. 
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Mr.  H.  Obdse.— Mr.  H.  Qruse,  who  had  for  a  long  period 
been  in  business  as  an  electrician  ai  Lewes  (Sussex),  has 
died  at  the  age  of  60  years. 

Mr.  II  P.  Pabshall.— The  many  friends  ol  Mr.  Horace 
l'h'1,1  Parshall,  of  Penbury  Grove,  P-enn,  Bucks.,  will  desire 
in  join  with  us  in  an  expression  of  sympathy  with  him  on 
tin-  death  of  Ins  wife,  which  occurred  on  May  23rd  after  a 
limy  illness. 

Captain  John  Chamberlain. — We  have  received  the  follow- 
ing personal  tribute  to  the  late  Captain  Chamberlain  from 
Mr.  i  i.  Hookharn  : — 

"Captain  John  Chamberlain  was  the  sun  of  the  late  Mr. 
Arthur  Chamberlain,  ami  nephew  of  Joseph  Chamberlain; 
liis  elder  and  only  brother,  Arthur,  is  chairman  of  Kynochs.. 
John  Chamberlain  was  at  school  at  Rugby,  and  afterwards 
spent  some  months  in  France  mastering  the  language.  In 
matters  of  commerce  and  factory  organisation  he  had  the 
inestimable  advantage  of  being  trained  under  his  father,  who 
hoi  little  short  of  genius  for  such  affairs.  In  process  of  time 
he  took  the  management  of  three  important  companies,  viz., 
Tubes,  Ltd.,  Smith's  Stampings.  Ltd.,  and  Chamberlain  and 
Hookham,  Ltd.  In  every  case  he  vastly  improved  the  posi- 
tiuii  of  these  undertakings,  turning  those  that  had  been  less 
successful  into  striking  successes,  and   in  the  case  of  the  last 

ntioned  inore  than  doubling  the  profits.     I  can  only  speak 

of  In-  loss  to  Shis  firm  as  irreparable.  Of  the.  personal  loss  I 
can  hardly  trust  myself  to  speak  at  all— we  were  all  so  fond 
of  him.  Of  an  affectionate  nature  himself,  he  everywhere 
attracted  affection.  In  the  office  and  factory  he  was  simply 
worshipped.  In  saying  this.  I  am  conscious  of  using  a  hack- 
neyed expression,  and  one  that  is  often  used  in  exaggeration, 
hut  it  is  no  exaggeration  here.  Being  engaged  in  such  im- 
portant affairs  at  home,  and  with  a  wife  and  young  family. 
his  friends,  with  one  voice,  advised  him  that  it  was  no  duty 
ol  his  to  join  the  Army,  at  any  rate,  at  that  time.  His  own 
conscience,  however,  advised  him  differently,  and  there  was 
tin  more  (,,  he  said  He  volunteered  in  the  first  lew  weeks 
•  •I  the  war.  He  was  severely  wounded,  and  on  recovery  re- 
turned to  the  Front.  He  was  at  last  struck  down  and  in- 
stantly killed  by  a  stray  shell  at  Brigade  Headquarters.  Nol 
the  least  among  his  attractive  qualities  was  his  ever-ready 
humour.  .Tust  before  his  first  departure  for  France  it  took 
the  form  of  saying  to  me.  '  And.  you  know,  the  worsl  of  if 
is  I'm  such  a  coward  ' — which,  of  course,  merely  meant  that 
Ins  imaginative  brain  always  insisted  on  his  realising  and 
appreciating  the  dangers.  There  are  two  kinds  of  courage  : 
one  of  the  man  whose  spirit  carries  him  forward  regardless 
.if  all  lint  unconscious  ol  danger,  the  other  of  tin-  man  who  is 
fully  conscious  and  continually  aware  of  the  risks,  anil  yet 
unflinchingly  does  his  duty.  There  cannot,  1  think,  be  much 
doubt  as  to  which  is  the  higher  form." 


NEW     COMPANIES     REGISTERED. 


Southpcrt    Electric   Supply    Co.,    Ltd.   (147,492).— Private 

company.      Registered    Ma;    L7th.     Capital,    £1. in  £1   shares.      Objects,    as 

title.  "II,,  subscribers  ,..,,1,  with  on,  shore)  are;  T.  Lawyer,  1,  Kirklees 
Road,  Birfcdalc  buyer;  s_  Stroud,  40,  Dinorwi,  K,,.„l,  link, !.,!,,  - , . ! i .  , i . . .  . 
1{.     Stafford,    in,     Marshsid,     Road,    Churchtown,    sales     manager.      The    first 

i .i,„-  .in'      I     Lawyer,  S    Stroud,   E;   Stafford,   and   I.  Bennett.     Registered 

offic,      99b,    I-:., .ih., nk   Street,  Southport. 

Apex   Electric    Accumulator    Syndicate,   Ltd.    (147,516). — 

Pri,  is.-  ,,,mP.,nv.  Registered  May  'Jl-i.  by  Geo.  C.  Bingham,  li.'.  \,v  Broad 
Street,  E.I  Capil  I,  £25,000  in  £]  shares  (10.000  pre!.).  Electrical  and 
mechanical  engineer^,  manufacturers   ol    electric   accumulators  and   oilier  appli- 

,   V         the    subscribers    (each    with    one    pref.    share)  are:   G     Thomson.    65, 

London    Wall,    E.C.  2,    chartered     i itant;    H.    Thomson     McCouville,    36, 

i  onvv.ii  Road,  Southgate,  V  11  The  first  directors  are  to  l»  appointed  by 
ili..    subscribers.     Registered   offic,       65,    London   Wall. .  E.C.  2. 

Electric     Holdings,     Ltd.     (147,558).— Private    company. 
May    24th    b,     Waterlow     Bros.    &    Lay-ton,    Birchin    Lane,    E.C. 

t'.ipiial.   £300.000  in  £1   shares   (200,000    l,  per  cenr.  nun  pre!.).     To   -ul,-,  nl- 
lor,    purchase,   or   otherwise    acquire    .,11    ,,r    am    ,,l    the    debenture    siock   ariS 
pref.  and    ,,■,!     shares  ol    the    British    Westirighouse   Electrii    &   Mann 
Co.,    Ltd.,  and  in   particular    lo   purchase   all    such  debenture  stock   and   shares 

,„,»    liel.l   l,v    il,,     W,-,ii:is;h,,iis..    II.,!,,.    \    \l. acturing    I',,..   incorporated   in' 

Pennsylvania,  i  s.  \  ,  and  its  nominees,  md  to  ,•,,,,,■  ipto  agreements  (1) 
.,  I  Vrilerii  in  company,  (21  with  th,  said  British  company  and  the 
Metropolitan  Carriage,  Wagon  S  Financ,  Co.,  Ltd..  (3)  with  the  -,,,.) 
Vmerican  and  British  companies,  and  (4i  with  the  said  American  company, 
th  yVestinghouse  Machiqe  Co.,  the  Westinghouse  Electric  Exporl  ',..  and 
the   s  .,.1   British  conjpan,  .      I' '■■  ...  i      R     \ 

I'insenl.     K.      Isrnnells      Hill.     Pi,  n, i ng h.i m .     solicitor;      G.      1.     Will,, no,,,,,.      -I'. 

Ilowver    Road,   Salll.-v.    Binningh-'im,    solicitor's   clerk.     Th,.    firsl    .lit ,,  .,,. 

I..  D.  Docker,  E.  V  rTilev,  and  II  Walker.  No  share  qualification  required 
Remuneration  as  fixed  by  the  company.  Solicitors  :  Pinsent  &  Co.,  6. 
Bennetts    HiH,    Birmingham. 

Sheppev    Motor    Transport   Co.,    Ltd.    (147,552).— Private 

company.  Registered  May  23rd,  Capital.  £20,000  in  £1  shares.  To  take 
over  the   bi  n   in  the   Isle  ,,l  Sheppey  bv  the  Sheernes 

trict  Electric  Power  &  Traction  I',,..  Ltd.,  and  T.  Standen  &  Sons,  and  10  carry 
on  the  business  of  pier,  motor-car,  steam  and  motor  boat,  omnibus  wagon, 
and  cab  proprietors,  garage  keepers,  carriers  by  land  and  sea.  &c.  The  sub- 
scribers (each  with  oni  share)  an  G.  I  So'mervillc,  Electrical  Federation 
Offices.  Kingsway,  W.C.2,  electrical  engineer;  T.  Bower.  1.  Kingsway, 
w  C.  2.  company  secretary;  I.  H.  Underbill,  1,  Kingsway.  W.C.2,  account- 
ant; A.  Charlton,  Tramway  Depot,  Sheerness,  electrical  engineer;  Mrs.  E. 
Standen,  181,  Shorttands  Road,  Sittingbourne ;  W.  A.  Standen,  183,  Short- 
lands  Road,  Sittingbourne,  haulage  contractor;  A.  F.  Standi.  Southdown 
Road,  Shecrness  East,  motor  engineer;  F.  J.  T.  Standen,  181.  Shortlands 
Road.  Sittingbourne.  motor  driver.     Minimum  cash  subscription,  eight  shares. 

dj arc:    G.    J.    Somerville    (chairmanl.    A.    Charlton,    W      \ 

Standen      ind    A     F.   Standen.      R-c!!'c.!    offic,        1,    Kingsway,    W.I     -' 


E. 

Regisl 


B.     Magnetos,     Ltd.      (147,541').— Private    company. 

red  Ma]  23Vd.  Capital,  £8,000  in  (5,000  pr,  I  shares  ol  £1  each  and 
„,l.  shares  ol  5s.  each.  Manufacturers  ,,(  and  dealers  in  magnetos, 
,s  accumulators  coils,  carburettors,  sp,  ,|,.m,  e , -.  .,,,-■--,. nes,  engines, 
art,     aircraft,    «.,'.      The    subscribers    (each    with    one    share)    are:    E.    D. 

1."..    s,     John's    Wood    Park,    N.W.    retired    merchant;  J.    Hope,  9, 
I,    Hampsle.id,    N.W.  3.    machine.}    representative.      Tl 
be  appointed  hv   the  subscribers.     Qualification,  1U0  si 

III,    Howick    Place,    Victoria    Stieet,    S.W. 


directoi  - 
Registered 


British  Lighting  &  Ignition  Co.,  Ltd.   (147,508).— Private 

, ,,„, p.,,,.  Registered  M.n  19th  b)  Surtees,  rhillpoii-  &  Co.,  0.  St.  Helen's 
Pla,  .  Ii  Capital,  £100,000  in  £1  shares.  Manufacturers  of  and  dealers 
,n  n„, i,,<  and  oil,..,  carriages,  railway,  and  tramway  rolling  stock,  vehicles', 
cycles,  and  aircraft,  and  par's  and  accessories  thereof,  electricians,  electrical 
and  general  engineers,  suppliers  of  motive  power,  traction,  light,  and  heat, 
&r.  The  Board  of  Trade  has  authorised  this  company  to  acquire  the  under- 
taking of  the  Bosch  Magneto  Co.,  Ltd.,  the  books  and  documents  of  which 
aie  liable  to  inspection  under  the  Trading  with  the  Enemy  Act.  The  sub- 
cribers  (,  ah  with  one  shard  are:  K.  B.  Phillpotts,  (i,  St.  Helen's  Place. 
E.C.,  solicitor;  II  \  Surtees;  6,  St.  Helen's  Place,  E.C,  solicitor.  The 
first  directors  are  to  be  appointed  bv  the  subscribers.  Qualification,  £j00. 
Remuneration  (except  managing  director),  £250  each  per  annum,  and  £500 
l,,i  the  chairman,  or,  in  lieu  thereof,  5  per  cent,  of  the  net  profits,  when 
5  per  cent,  is  earned  on  the  ord.  shares,  divided  between  them.  Solicitors: 
Surtees,    Phillpotts  -V  Co.,  6,  St.    Helen's  Place,   E.C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 

Direct    Spanish    Telegraph    Co..     Ltd.    (6,732).— Capital, 

£"15  000  in  13.000  oil  and  H  .000  pr.  I  -hate-  of  £a  each  Return  dated  April 
11  1917       12.031    ord.     and    6.000    pref.    share,     taken    up.     £94,65a    paid. 

Mortgages    and    chargfs  :    Nil. 

City  of    London   Electric    Lighting  Co.,    Ltd.    (34,406): 

i  ipitai;  £1.200,0110  in  80,000  ord.  and  40,000  pref.  shares  of  £10  each.  Return 
dated  April  1th.  1917.  70.595  ord.  and  40.000  pref.  shares  taken  up: 
£1,105,950    paid.       Mortgages    and    charges:    £800,000. 

Ccuntv  of    Durham    Electrical    Power    Distribution   Co.. 

Lid  (61,591).— Capital.  £425,000  in  £1  shares.  40" .000  (feares  taken  up: 
ii 00  paid       Mortgages    and  charges:    £250.000. 

\V    J.   Furse  &  Co.,   Ltd.  (121,420).— Capital,  £20,000  in 

il  shoes  (0,000  prel  and  11.000  ord).  Return  dated  April  14th.  1017.  9,000 
r,,l  ..nd  !l,s.,.,  ..,.1  -h.r.s  taken  up,  £h\384  paid;  £12,451  considered  as  paid. 
Mortgages   and  charges     £5, I 

Citv    of    Oxford    Electric    Tramyvays,    Ltd.     (91,106).— 

Capital    £150,000  in  £1  sh s.     Return   dated  March  Nth.  1917.     63  000  shares 

taken  up;  £1,007  paid;  £61,993  considered  as  paid.  Mortgages  and  charges: 
£43,800. 


CITY     NOTES. 


The    gross   receipts  during    1916   were 
Anglo  Argentine       £2,714,226,    less    working    expenses    (m- 
1'ramyvays  eluding    £96,000  carried    to  depreciation 

Co.,  Ltd.  renewals  reserve,  in  addition  to  £257,366 

expended  on  ordinary  maintenance) 
£1,956,66*.  leaving  i'7o7,.>/7,  plus  £40.008  interest  on  invest- 
in,  nt-  &c  and  ±".14, 1-2(1  brought  forward,  making  £b91,6S5. 
This  is  dealt  with  thus  :—  Annuity  to  City  of  Buenos  Aires 
Tramways  Co.  (1904),  Ltd.,  ±'70,660;  interest  and  sinking 
funds  on  debenture  stocks,  £587,821;  sinking  fund  for  re- 
demption of  preference  and  ordinary  shares.  £6,236;  dividend 
on  bh  per  cent.  cum.  pref.  shares.  £176,000;  carry  forward, 
£50,969.  Traffic  receipts  increased  by  £5,588,  and  passengers 
bj  Lr43J,360.  The  abnormally  high  cost  of  fuel  still  continues 
tl,  prevail,  the  increased  traction  charges,  notwithstanding 
cam, unit's  in  consumption,  being  £161,477.  In  all  depart- 
ments the  strictest  economy  has  been  exercised.  In  view  ot 
the  foregoing  conditions,  no  dividend  can  be  distributed  for 
1916  on  the  5J  per  cent.  cum.  second  pref.  shares.  The 
general  manager  says  that  it  is  almost  as  difficult  as  last 
Tear  to  forecast  traffic  prospects  for  1917.  The  great  unknown 
factor,  of  course,  is  developments  in  Europe.  Local  affairs 
bad  shown  a  very  slight  improvement  in  some  ways  during 
the  past  few  months,  but  all  classes  of  crops  had  been 
exceptionally  poor  this  year  owing  to  the  prolonged  drought, 
and  the  now  abundant  rains  had  come  too  late,  in  most  parts 
to  improve  immediate  prospects.  They  might  feel  the  results 
of  this  later  in  the  rear,  and  if  they  maintained  their  traffic 
of  last  vear.  with  perhaps  an  increase  of  I  per  cent.,  it  was 
about  as  much  us  they  could  expect.  As  regarded  net  profits; 
the  ,,ist  ul  coal  was  never  a  more  uncertain  factor  than  now. 
Excluding  the  fuel  question;  they  would,  he  was  sure,  com- 
pare favourably  with  last  year,  and  expenses  would  be  kept 
down  to  a  low  figure.     Annual   meeting:    -Tune  7th. 

Net  profit  lor  1916,  £51.021,  plus  68.736 
Lisbon  Electric  brought  forward.  There  has  been  put  to 
Tramways,  Ltd.  depreciation  reserve  £2o.000,  and  the  usual 
6  per  cent.  pref.  dividend  absorbs  £25,5*1, 
leaving  69  224  to  carry  forward.  In  order  to  make  the  year's 
annronriation  to  depreciation  reserve  up  to  the  necessary 
£3fWXX>  £5,000  was  transferred  from  the  Exchange  reserve 
f,,r  this  purpose.  Passengers  carried  76.fv20.194,  against 
1,7  101  -240;  earnings  Es.  2.324,655  $58,  against  Es.  2,022,142 
$93  The  working  expenditure  increased  out  of  all  propor- 
tion, and  exceeds  the  figure  of  the  year  1915  by   Es.   836,896 
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$730,  owing  to  prices  of  coal  and  other  supplies  and  of 
labour.  The  profits  are  further  affected  by  the  lower  rate 
of  exchange,  the  average  of  which  has  fallen  from  35.97d. 
to  33.73d.  These  adverse  conditions  are  more  pronounced 
at  the  present  moment,  and  there  is  every  probability  that 
they  may  yet  become  more  severe.  Efforts  of  the  company 
to  secure  an  increase  in  tariff,  were  opposed  by  the  Munici- 
pality and  the  Government,  and  they  were  dropped  for  the 
time  being,  but  the  matter  will  be  raised  again  this  year. 
Notwithstanding  the  increased  traffics,  the  company  has  uns- 
tained a  very  heavy  diminution  of  profit  compared  with  pre- 
war years.  In  1913,  after  the  payment  of  debenture  ami  pre- 
ference interest  there  was  an  available  balance  of  £78,153, 
against  £25,4.SS  in  the  past  year — a  falling  off  in  profits  of 
£52,665,  showing  the  effect  of  the.  war.  It  was.  therefore, 
essential  to  secure  the  company's  financial  position  against 
all  contingencies,  anil  they  must  forego  the  usual  recom- 
mendation of  a  dividend  on  the  ordinary  shares.  The  board 
record  appreciation  of  the  services  of  the  local  board,  of  Mr. 
Kolkhorst,  the  general  manager,  and  of  the  staff. 

Calcutta  Elec=  Aithc.An?U"!  ^ft  held  in  London 

trie  Sunnlv  on         -v  **"">  'ne  Chairman  said  that  the 

Cnrnn     I  *H  generation  costs  had  increased  by  £1,652, 

v.orpn.,  Lia.  owjng  tl,  the  production  of  nearly  3,000,000 

additional  units.  Income-tax  paid  in  India  increased  by 
£4,330,  owing  to  the  Indian  rate  of  tax  having  been  more 
than  doubled.  The  amount  of  excess  profits  duty  was  diffi- 
cult to  ascertain,  but  it  was  covered  by  the  large  carry 
forward.  The  speaker  briefly  explained  why  it  was  not  now 
so  necessary  as  formerly  to  put  so  large  a  sum  to  the  depre 
ciation  and  renewals  account,  and  referred  again  to  the 
agitation  by  a  certain  section  of  the.  Calcutta  public  for 
reduced  charges,  which  he  mentioned  a  year  ago.  These 
persons  claimed  that  the  several  reductions  already  made  were 
the  result  of  their  movement,  .It  would  obviously  be  useless 
in  attempt  to  undeceive  them.  The  policy  of  the  directors 
had  always  been  to  maintain  an  equitable  attitude  both  to 
the  consumer  and  to  the  shareholder.  All  reductions  hitherto 
made  had  been  in  accordance  with  the  declared  policy  of  the 
company,  which  no  doubt  the  majority  of  the  Calcutta  public 
fully  recognised.  The  Government  of  Bengal  had,  however, 
appointed  an  expert  committee  to  satisfy  them  as  to  the 
reasonableness  of  the  demands  for  reductions,  and  that  com- 
mittee last  November  summed  up  the  situation  by  stating 
that  the  arguments  of  the  critics  on  the  question  of  excessive 
charges  were  "  generally  misleading  and  fallacious."  Not- 
withstanding this,  the  Bengal  Government  had  published  a 
resolution  stating  that  the  Governor  in  Council  had  carefully 
considered  the  question  as  to  whether  he  should  now  exercise 
his  statutory  powers  with  a  view  to  secure  reduction,  and 
that  there  was  a  "  strong  prima  facie  case  for  such  action  on 
his  part."  The  directors  felt  that  the  matter  could  not  have 
received  full  consideration,  and  they  had  pointed  out  in  the 
proper  quarter  the  serious  difficulties  which  such  a  resolu- 
tion, based  on  so  slender  a  foundation,  brought  upon  those 
charged  with  the  administration  of  the  company's  affairs. 
They  had  still  before  them  the  grave  necessity  for  restoring 
confidence  in  the  minds  of  English  investors  in  Indian  con- 
cerns, which  this  action  must  go  far  to  disturb.  They  were 
not  without  hope  that  the  incident  might  be  closed  in  a 
manner  satisfactory  to  all  parties.  The  whole  matter  had 
unfortunately  brought  them  very  unwillingly  into  some 
antagonism  with  the  Government  of  Bengal,  and  it  had  also 
postponed  a  further  reduction  which  they  had  under  con- 
sideration to  announce  from  January  1st.  and  which,  had  it 
not  been  for  this  ill-informed  agitation,  would  have  been 
given  effect  to.  The  delay  caused  by  the  Trades'  Association 
Memorial  had.  however,  given  them  the  opportunity  to  re- 
consider their  position  with  reference  to  the  increased  taxa- 
tion imposed  upon  them  both  in  India,  anil  in  England  since 
the  commencement  of  this  year.  The  Excess  Profits  Dutv 
for  1017  was  to  Im1  on  an  80  per  cent,  basis.  ;is  compared  with 
(if)  per  cent,  in  the  past  two  years.  Their  profits  earned 
during  the  war  bad  increased  over  those  of  the  pre-war  period 
solely  because  the  large  outlay  of  capital  provided  lorn,'  before 
the  war  was  dreamt  of,  had  begun  to  bear  fruit.  Their  profits 
were  in  no  sense  war  profits;  indeed,  the  war  had  affected 
them  adversely,  and  the  tax  fell  unon  them  with  a  Severity 
which  hardly  appeared  equitable.  In  respect  of  1915  the  duty 
claimed  by  the  revenue  authorities  at  60  per  cent,  amounted  to 
£21,661,  but  in  respect  of  1916  it  would  be,  considerably 
heavier.  In  India,  too,  a  super-tax  of  25  per  cent,  had  been 
imposed,  regarding  which  they  found  it  difficult  to  obtain 
any  accurate  information,  but  which  would  certainly  add  to 
their  burdens  during  the  war.  They  had,  however,  obtained 
a  concession  from  the  Government,  by  way  of  relief  in 
respect  to  the  English  taxation,  the  rate  of  tax  payable  being 
reduced  bv  the  rate  paid  in  India.  The  directors  were  con- 
fronted with  several  conflictincr  considerations  :  a  desire  to 
continue  their  policv  of  reducing  the  consumers'  costs:  of 
civing  the  shareholders  some  reward  for  the  venture  thev 
had  successfully  made;  a  doubt  as  to  the  stability  of  their 
position  engendered  by  the  Government  action;  and  an  un- 
certainty as  to  further  requisitions  that  might  be  made  on 
their  resources,  on  account  of  the  war.  They  had.  however, 
attained  a  position  in  other  respects  which  strengthened  them 
financially  to  a  very  considerable  extent.  Owing  to  the 
abnormal    conditions   of    the    money   market    they    were    not 


writing  off  anything  this  year  against  depreciation  of  invest- 
ments. The  want  of  additional  plant  had  the  effect  of  pre- 
venting their  output  from  increasing,  and  their  agent  had 
been  obliged  to  announce  that  liny  could  not  entertain  pro- 
posals for  new  connections  beyond  the  capacity  of  the  exist 
mg  plant.  The  increases  of  revenue  which  had  been  a. 
marked  feature  of  the  past  few  years  were  not  likely,  there- 
fore, to  continue  during  the  war  period,  at  least,  not  to  the 
same  extent.  Considering  all  the  circumstances,  however, 
they  hid  decided  thai  the  best  course  was  to  continue  then 
policj  of  reducing  charges  undeterred  and  unaffected  by  the 
side  issues  created  by  the  agitation  in  Calcutta,  but  at  tie 
same  time  with  due  regard  to  the  grave  issues  brought  about 
by  the  war.  They  were,  therefore,  announcing  a  reduction 
in  the  Hat  rate  of  one-quarter  of  an  Anna  per  unit  as  from 
July  1st.  The  cost  of  this  would  be  between  £12,000  and 
£11.011(1  pel  year  m  a  full  year  of  operation.  This  would  very 
considerably  benefit  the  smaller  consumers  and  those  whose 
consumption  of  fan  units  did  not  greatly  exi  eed  their  light 
units;  it  was  subject  to  the  proviso  that  if  the  exigencies  "I 
the  war  imposed  the  necessity  they  might  have  to  revert  to 
a  higher  price.  They  were  recommending  an  increase  in  the 
ordinary  dividend  by  one-half  per  cent.,  costing  £2,750.  In- 
stead of  the  staff  bonus  on  profits  they  had  granted  a  war 
bonus  of  10  per  cent,  in  salaries  for  the  war  and  six  months 
after.  They  had  lost  three  consignments  of  stores  (meters, 
bitumen,  gutters,  and  covers,  Ac.)  owing  to  sinking  of 
steamers.  New  coal  contracts  had  been  arranged,  one  for 
three  years  and  the  other  for  two  years,  at  slightlj  increased 
prices. 

Mr.     E.     POPE     presided    at     the    annual 
Kalgoorlie  meeting,     on     May     24th.        lie    expressed 

I  k(.tric  Power  regret  that  they  bad  been  unable  to  main 
and  Lighting  tain  the  profit  at  the  level  of  the  previous 
Cnrpn.,  Ltd.  year.  The  higher  cost  of  stores  and  sup 
plies  of  every  kind  had  been  a  factor  in 
tie'  reduction  of  the  profit,  and  another  cause  had  been  in- 
creased taxation,  but  the  main  cause  had  been  shortage  of 
labour,  due  partly  to  the  large  number  of  men  who  had 
joined  the  Colours,  and  partly  to  the  action  of  the  dominant 
Labour  Party,  who  insisted  on  the  internment  of  all  tech- 
nically enemy  aliens.  Many  of  the  men  were  either  Poles 
or  Slavs,  nominally  Austrian  subjects,  but  having  no  sym- 
pathy whatever  with  the  Central  Empires.  This  shortage  of 
labour  had  interfered  with  the  efficient  working  of  the  mines 
and,  by  reducing  the  output  of  ore,  had  lessened  the  demand 
for  electric  power.  It  had  also  caused  a  rise  in  the  price  of 
firewood,  which  they  felt  more  this  year  than  last.  The  new 
arrangement  made  with  the  trustee  of  the  debenture  holders 
meant  that  between  now  and  the  end  of  the  year  they  had 
to  find  £3.600  for  interest  and  £31,200  for  repayment  of  prin- 
cipal, a  total  of  £34,800.  Next  year  they  would  require 
£2,100  for  interest  and  £7.500  for  repayment — a  total  of 
£9,600.  With  those  payments  to  make  in  discharge  of  debt, 
they  must  not  consider  the  directors  unduly  timid  if  they 
hesitated  to  pay  the  usual  preference  dividend  next  October. 
They  would  be  delighted  to  pay  it  if  they  could  safely  do  so. 
but  they  might  have  to  postpone  the  payment  until  after 
the  end  of  the  year  repayments  to  the  debenture  holders. 
They  could  not  negotiate  a  new  debenture  issue  to  pay  off 
the  old  in  these  days  of  stress  and  strain  of  war.  so  the  money 
must  be  provided,  if  possible,  out  of  profit.  He  ventured  to 
hope  that  after  the  final  repayment  of  the  debenture  deb! 
there  would  be  annually  a  sufficient  margin  of  profit  remain- 
ing, alter  the  payment  of  the  full  (i  per  cent,  on  the  pre!', 
shares,  to  reward  the  lone-waiting  holders  of  the  ordinary 
shares  with  a  reasonable  dividend.  Their  stocks  in  hand  and 
in  transit  increased,  because  it  was  prudent  to  hold  larger 
stocks  of  supplies  owing  to  transport  difficulties.  The  linan 
cial  position  as  shown  by  the  investments  improved  consider- 
ably durim'  the  year.  They  had  sold  a  stock  of  copper  wire 
not  immediately  required,  owing  to  its  abnormally  high 
price;  They  anticipated  being  able  to  meet  all  their  end-of- 
the-vear  payments  without  serious  difficulty.  They  had  not 
been  doing  well  during  the  first  four  months  of  1017.  but  the 
resiill    was    rather    better    than    for    the    same    period    of    1916. 

The  general  position  of  the  mines  on  the  Kalgoorlie  gold 
fields  was  in.t  as  good  as  a  year  ago.  If  the  war  went  mi 
until  this  time  nexd  year,  as  seemed  very  likely,  i(  would 
probably  then  be  again  worse,  as  there  was  still  a  tendency 
to  a  further  labour  deficiency  and  increased  prices  for  suppliei 


Stratfordon  Avon     Electricity     Co.,     Ltd.— Mr.     W.     11. 
Jackson  presided  at  the  recent  annual  meeting,    lie  .-aid  thai 

the  year  had  been  a  progressive  "lie  so  far  as  the  units  sold 
were  concerned,  the  increase  being  8,238,  but  the  lighting 
units  showed  a  decrease  of  13.000,  and  that  had  made  a  rnn- 
siderable  difference  in   the   receipts.     Power  units   increased   l>v 

13,000,  and  heating  bv  8.000  'I  he  directors  regretted  that 
they  could  not  recommend  a  dividend  as  thev  had  had  to  mil 
money  to  depreciation,  as  thev  did  not  do  go  last  year.  They 
must  be  prepared  for  heavy  expenditure  in  the  early  future 
in  respect  of  mains  renewal  and  battery  extension,  but  pre- 
sent prices  were  prohibitive,  ft  was  most  unfortunate  that 
the  mains  were  giving  SO  much  trouble  and  anxiety,  and  he 
could  not  help  saving  that  whoever  supervised  the  work  on 
them   was  responsible  for  their  present  ci  I  diti   a 


610 


THE    ELECTRICAL    REVIEW. 


[Vol.  80,     NO.  2,062,  Jose  1,  1917 


Calcutta  Tramways  Co.,  Ltd. — The  report  for  1916  slates 
that  the  revenue  amounts  to  £119,681,  plus  balance  brought 
forward  £6,812,  With  the  propi  ed  Etna]  dividend,  the  distri- 
bution on  the  ordinary  shares  will  be  9i  per  cent,  for  the 
year,  leaving  £9,595  to  carrj  forward,  T-he  reserve  tor  deprer 
eiation,  &c.,  at  the  commencement  ol  the  year  stood  a-1 
£81,484;  after  deducting  herefrom  £8^643  written  off  for 
renewals  during  the  year  and  adding  620,000  proposed  to  be 
allocated  thereto,  the  reserve  will  stand  aj  692,841.  In  addi- 
tion to  this,  the  directors  have  opened  a  separate  reserve  fund 
for  depreciation  of  investments,  t,i  which  they  transfer  £2,000. 

Swansea  Improvements  &  Tramways  Co.,  Ltd. — The 
report  for  L916  states  thai  th£  revenue  amounted  to  £72,342, 
an  increase  of  £7,258.  After  deducting  all  expenses  change- 
able bo  revenue,  the  surplus  was  613,571,  plus  £2,415  brought 
forward.  The  traffic  receipts  show  a  considerable  increase 
compared  with  the  previous  year,  but  nearly  the  whole  of  the 
increa  <  has  been  required  to  meet  increased  expenses.  A 
dividend  of  6  per  mil.  on  the  ordinary  shares  is  to  be  paid, 
carrying  forward    (.''3,588. 

Electro=Bleach  &  Byproducts,  Ltd. — The  company  an- 
nounces that,  although  the  audit  has  been  completed,  the 
directors  are  not  yet  able  to  present  the  balance  sheet  for 
1916.  The  Ministry  of  Munitions,  owing  to  great  pressure  of 
work,  have  not  yet  beeu  able  to  adjust  the  duties  payable  by 
the  company  in  respect  of  that  year. — Times. 

British   Electric    Traction    Co.,    Ltd. — The  directors   have 
decided  to'place  £15,000  to  reserve,  and  to  recommend  a  divi- 
dend of  ::  per  cent,  on  the  ordinary  stock — the  same  as  last 
carrying    forward    697,593. — Financial    Times. 

United  River  Plate  Telephone  Co.,  Ltd. — Final  dividend, 
mi    en  the  ordinary  shares,  making,  with  the  interim 
dividend.  8  per  cent,   for    L91G,   free  oi   income-tax   carrying 
forward  £6,990. 

Reduction    of    Capital.— Creed    £  Co.,    Ltd.,    Oroya 
petition   has  been    presented    for  confirming  the  reduction  of 
capital  from   6130,000  to  £90,000. 

Doulton  &  Co.,  Ltd. — After  paying  the  preference  divi- 
dend, the  balance  of  £13,552  is  to  he  carried  forward. 


STOCKS     AND     SHARES. 


'.i  Evening. 
Thx   war    news    of   the    Bank    Holidaj    week-end    produced 
nothing  sufficiently  exciting  to  move  Stock  Exchangi    prices 
on  the  return  of  members  to  their  accustomed  haunt        I  ij 
cussion    concerns  itself    with    age-raising  If  men 

up  to  the  bail-,  .  unit      :o     to  "  go,"  can  the  Stock  Exchange 
carry-on?    Lord  Derby  declared  in  the  Stock  Exchan 
that  the  House   was  a   aece  sarj    pan  of  the  national  machi- 
nery.   But  were  the  age-limit  advanced  to  50,  or  even  to  45, 
it  is  questioned  whether  the  Stock   Exchange  business  could 

CI le 

The  gorgeous  weather  helped  to  stimulate  a  little  demand 
for  Home  Railwaj  Btocki  I  adergrounds  are  better  again, 
the  Income  bond  being  IJ  up  at  82.  Buyers  have  come  in 
from  provincial  centres,  and  they  seem  prepared  for  the 
next  coupon  to  be  4  per  cent.,  the  same  as  last,  although  in 
the  market  the  hope  is  expressed  that  5  per  cent.,  to  some- 
thing more,  may  be  paid.  Metropolitan  Consolidated  is  also 
a  good  spot,  with  a  use  to  23J.  The  efforts  of  a  few  mild 
speculators  to  snatch  an  occa  tonal  liver  from  "Metsf."  make 
the  motive  power  for  these  movements.  The  Surplus  Lands 
stock  has  improved  to  19.  Considerable  interest  is  taken  in 
the  suggestion  that  Capital  and  Labour  should  declare  a  truce 
for  the  rest  of  the  war. 

Recent  events  led  to  inquiry  as  to  the  price  of  Folk, -tone 
Electricity  shares.  Ordinarj  and  5  pel  cent,  preference  are 
both  of  the  nominal  value  of  £5,  fully  paid,  and  the  quota- 
tions are  :;;  I  in  each  ease,  Business  was  last  done  at  3$  in 
the  ordinary,  and  at  3  16  in  the  preference;  this  occurred 
in  February  and  March  respectively.  Seven  per  cent,  was 
paid  on  the  ordinary  last  year.  There  is  also  a  U  per  cent. 
debenture  stock,  quoted  at  80,  as  against  94  on  the  outbreak 
<>f  war.:  interest  i  payable  in  Efebruarj  and  August.  The 
market  in  the  three  classes  of  capital  has  always  been  largely 
local. 

imongst    othe]     provincial     companies,    Bournemouth    and 

Poole  ordinary  stand  at  8J,  the  4J  per  cent,  preference  at  7£, 

•  and  the  6  per  ence  at   ".'      Oxfords  are  i\ 

i     i     'i  ■  Newcastle- 

on-Tyne  ordinary  £1  and  the  5  pi 

preference  17:  ordinary   have   stuck   for 

weeks  at  3s.  Gd.,  and  fcl  .hanged  hands 

i  trlv  in  May  at  37s.  6d. 

The  list  of  London  shares  is  quiet,  but  prices  keep  up  with 
noticeable  strength.  City  ordinary  shares  are  difficult  to'buv 
under    12;   County    ordinary   remain   firm   at  10i.     Chelse'as 


have  been  dealt  in  at  5'2s.  Gd.  and  53s.  '.id.;  Charing  Cross  at 
'ij.     There  is  a  little  going  on  in  Brush  ordinary  on  the  basis 

;  25  but  the  debenture  stocks  are  hardly  mentioned.  Metro- 
politan ordinary  are  wanted  at   a  trifle  over  50s. 

The  telegraph  market  is  characterised  by  its  usual  strength. 
Anglo-American  preferred  is  i  up,  Eastern  Extensions  rose  |, 
Eastern  Telegraph  ordinary  gained  a  point,  and  Great 
Northerns,  at  363  ,,x  dividend,  have  recovered  part  of  the 
amount  deducted.  Oriental  Telephones  are  tinner,  hut  Mar- 
conis  are  attracting  less  ftttention  again,  although  the  price 
verj  firm  at  58s.  9d.,  Americans  being  16s.  (3d. 
Brazilian  Tractions,  following  their  recent  erratic  course, 
have    lost   a    point;   and   British    Columbia    Electric   Railway 

locks  are  still  very  flat,  the  -11  per  cent,  debenture  goiDg 
back  1  pojnts  to  60,  The  preferred  shares  are  5  points  down 
at  37i,  and  the  fear  of  competition  is  debited  as  being  the 
reason  for  the  pressure  to  sell  which  has  caused  such  heavy 
declines  in  the  price.  The  Argentine  group  is  steady,  and 
interest   has  again  died  out  in  Mexican   shares  and  bonds. 

British  Westinghouse  preference  gained  another  1/16  as 
the  direct  result  of  the  recent  meeting  at  which  the  scheme 
for  reorganising  the  capital,  and  for  bringing  control  of  the 
company  on  this  side  of  the  Atlantic,  was  agreed  to.  Edison 
Swan  arc  lower  at  10s.;  and  amongst  other  low-priced  issues, 
Cordobas  have  fallen  9d.  to  4s.  Babcock  &  Wilcox  are  up  J 
to  3  I  16,  following  the  trend  of  iron  and  steel  shares  as  a 
whole  Prices  in  this  section  have  been  mounting  daily,  and 
armament  shares  participated  in  the  strength  of  the  market. 
The  rubber  group  is  hard:  and  the  fact  that,  on  pay-day 
this  week,  dividends  were  deducted  from  shares  in  the  eases 
of  55  different  rubber  companies,  advertised  the  attraction  of 
rubber  share  for  speculative-investment  jpurposes. 


SHAKE    LIST    OF    ELECTRICAL    COMPANIES, 
Home  Eleotbioity  Companies. 

Dividend  Price 

, > .  May  29,    Rise  or  tall 

1915.    ism.  1917.        tbis  week, 

Brompton  Ordinary        ....      10          9  6J      "        — 

Charing  Ctosb  Ordinary           ..65  84. 

do.       do.         do.     4iPret„       14       4.4  8,  — 

Chelsea        ,..43  2j  — 

Citv  of  London     ......        8         8  11}  — 

do.        do.    6  per  cent.  Pref.        6         6  li) 

County  ot  London           ....        7          7  10J  +  J 

do.          6  per  cent.  Pret.        6         6  10 

Kensington  Ordinary     ....        7        10  5J  — 

London  Electric S         8  1  — 

do.         do.  6  per  cent.  Pret.        6         4  3|  — 

Metropolitan        8         8  24  — 

do.           4J  per  oent.  Pref.       44.       44  34  — 

St.  James'  and  Pall  MaU          ..88  6}  — 

South  London       5         5  2|  -»■ 

South  Metropolitan  Fret.         ..        7         7  21/-  — 

Westminster  Ordinary  ....        7         7  6j  +  i 
Telemafhs  and  Telephones, 

Anglo-Am.  Tel.  Pref 6         6  b7J  +  J 

do.            Def 83,6      14  224  — 

Chile  Telephone 8          8  6,g  — 

Cuba  Sub.  Ord 6         5  8  — 

Eastern  Extension          ....        8         8  13g  +  J 

Eastern  Tel.  Ord 8         8  139  -t  1 

Globe  Tel.  and  T.  Ord 7         7  12$ 

do.               Pref.           ..6         6  10J  — 

Great  Northern  Tel 22        21  E6J  xd  +    } 

Indo-European 13        13  49J  — 

Marconi        10        10  2rJ  — 

New  York  Tel.  4J           . .        . .        44.        44,  99  — 

Oriental  Telephone  Ord.         ..10        10  2/1  +  A 

United  E.  Plate  Tel 8          8  6§  •  — 

West  India  and  Pan fid.    6d.  It  — 

Western  Telegraph        ....SB  14  — 

Home  Rails. 

Central  London,  Ord.  Assented        4          4  fOi  — 

Metropolitan         ..'       ..        ..        1          1  2;)J  +  A 

do.         District       ..         ..  •  Nil      Nil  16  — 

Underground  Electric  Ordinary     Nil      Nil  1|  — 

di.               do.     "A"     ..      Nil      Nil  P6  +61. 

dc.               dc.     Income          6         6  82  +  14 

Foreign  Trams,  &c. 
Dividend 

1914.    1915. 

Adelaide  Sup.  6  per  cent.  Pref.         6         fi  6  — 

Anglo-Arg.  Trams,  First  Pref.           6*        6}  3,l„  — 

do.            .    2nd  Pref.  . .        6J        6J  2J  — 

do.                 5  Deb.       ..6          6  69  — 

Brazil  Tractions  . .          ....        4          4  47  —  I 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Elec.  Ely.  Pfee.    6          6  60  — 

do.             do.           Preferred  —      Nil  87J  —  6 

do.              do.           Deferred  —      Nil  82*  —  2 

do.               do.            Deb.           4}        4J  6)  —  4 

Mexico  Trams  5  per  cent.  Bonds     —      Nil  40  — 

do.            6  per  cent.  Bonds     —      Nil  30  — 

Mexican  Light  Common           ..         Nil    Nil  I4J  — 

do.             Pref Nil    Nil  ilh  — 

do.             1st  Bonds        . .        Nil    Nil  37j 
Manufacturing-  Companies. 

Babcock  &  Wilcox         ....       14        16  ?,\  +  i 

British  Aluminium  Ord.          ..6         7  26  9  — 

British  Insulated  Ord 16        174  124  — - 

British  Westinghouse  Pref.     . .         7J        74  2r7j,  +  A 

Calenders 16        90  18$'  — 

do.        5  Pref 6         6  4  — 

Castncr-Kellner 20        22  8A  — 

Edison  &  Swan,  <23  paid                  Nil       —  J  —  j's 

do.       do.     fully  paid      . .     Nil      —  18  — 

do.        do.  4  percent.  Deb.        4         4  704.  — 

Electric  Construction  . .        ..         6         74.  1  — 

Gen.  Elec.  Pret 6         6  9a  — 

do.         Ord 10        10  15  — 

Henley 20       25  15}  — 

do.      4$  Pref 44        44.  4  — 

India  Rubber       ......       10        10  11£  — 

Telegraph  Cod 20       90  87  — 

*  Dividends  paid  free  of  income-tax. 
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STATIC     SUB-STATIONS. 


[communicated.] 


Because  the  static  sub-station  is  a  simple  and  reliable 
part  of  a  distributing  system,  it  has  been  at  times  sadlv 
neglected  and  its  purposes  misinterpreted  and  abused.  It 
is  distinguished  from  the  rotary  sub-station  by  reason  of 
the  fact  that  it  often  gets  much  less  attention  than  it  really" 
requires,  whereas  in  a  rotary  sub-station  it  is  necessary  at  all 
times  to  have  some  responsible  person  in  attendance.  A  visit 
once  a  week  is  as  much  as  many  of  the  most  self-respecting 
static  sub-stations  usually  get.  while  many  are  not  visited  or 
inspected  for  weeks  on  end,  for  although  some  distribution 
systems  have  specially-appointed  sub-station  attendants, 
whose  sole  duty  it  is  to  keep  clean  and  in  thorough  working 
order  the  sub-stations  entrusted  to  their  care,  on  others, 
the  Work  is  delegated  to  the  jointers  as  a  spare-time  job. 
with  the  result  that  whereas  those  most  handy  receive  a 
fair  amount  of  attention,  those  more  remote  are  hardly  ever 
inspected. 

This  latter  system  is  undoubtedly  bad,  but  even  where 
attendants  are  specially  employed,  bhe  right  sort  of  man  is, 
in  many  instances,  not  secured.  The  writer  has  met 
several  who  had  absolutely  no  idea  of  what  was  happening 
inside  the  transformers  beyond  the  fact  that.  say.  3,000 
volts  "  went  in  "  on  one  side,  and  only  200  "  came  out "  on 
the  other.  He  was  once  asked  by  an  attendant  what 
happened  to  the  2,800  volts.  Another  attendant  was 
surprised  to  learn  that  his  transformer  was  immersed  in  oil. 

These  may  be  exceptional  cases — the  writer  hopes  that 
they  are  :  but  the  fact  remains  that  there  are  such,  and 
that  it  is  impossible  for  them  to  do  justice  to  their  jobs  or 
to  themselves. 

A  proper  and  complete  system  of  records  should  be  adopted 
for  all  sub-stations.  It  is  not  sufficient  to  have  a  register 
showing  the  location  of  them  and  the  number  of  trans- 
formers installed.  What  is  required  is  a  full  knowledge  of 
the  amount  of  work  each  transformer  is  doing.  The 
central  station  is  well  provided  with  instruments  to  measure 
the  output  and  to  ensure  that  machines  are  not  overloaded, 
while  numerous  sub-stations  are  absolutely  devoid  of 
instruments,  and  the  mains  engineer  will  measure  the 
output  of  a  sub  or  a  transformer  by  the  rise  in  temperature. 
It  is  true  that  he  has  ammeters  on  his  feeders  at  the  central 
station,  but  there  may  be  three  or  four  sub-stations  to  one 
feeder,  and  the  knowledge  thus  obtained  is  therefore  not 
of  very  great  value.  The  best  means  of  measuring  the 
loads  on  sub-stations  or  transformers  is  by  ammeters,  pre- 
ferably recording,  on  the  secondary  sidte.  As  the  majority 
of  sub-nations  are  visited  only  during  the  day-time, 
readings  obtained  on  ammeters  other  than  of  the  recording 
type  are  apt  to  be  very  misleading,  for  although  in  some 
industrial  centres  the  day  load  may  equal,  or  even  exceed, 
the  night  load,  generally  speaking,  it  is  the  night  load 
which  determines  the  transformer  capacity  necessary. 

Integrating  watt-hour  meters  are  also  a  real  necessity  on 
the  l.t.  side  of  transformers,  yet  they  are  rarely  employed 
throughout  a  system. 

As  in  many  other  matters  electrical,  there  has  in  the  past 
been  very  little  standardisation  in  sub-station  practice.  Xot 
only  is  this  noticeable  in  the  construction  of  different  sub- 
stat  ions,  but  even  the  number  of  sub-stations  required  for 
the  best  distribution  appears  to  be  a  very  arbitrary  matter. 
of  course,  this  must  necessarily  depend,  to  a  very  large 
extent,  on  the  area  covered  by  the  supply  and  the  special 
requirements  of  the  district,  hut  the  lay-out  oi  a  system 
must  not  be  determined  solely  on  these  two  points.  Other 
matters,  such  as  capital  cost  and  running  expenses,  are 
quite  as  important,  but  in  exactly  the  same  way  as  it  is 
wrong  to  be  guided  entirely  by  the  first  two  points,  so  is  it  an 
error  of  judgment  to  pay  too  much  attention  to  the  latter. 
A  happy  medium  must  be  struck,  so  that  the  supply  may 
be  made  as  perfect  as  possible,  but.  at  the  same  time,  as 
cheaply  as  possible. 

In  comparing  various  systems  that  the  writer  has  come 
into  contact  with,  he  has  been  struck  by  the  differences  in 
the  numbers  of  sub-stations  employed.  Fur  the  purpose 
of  this  article,  it   is  proposed  to  compare  two.     The  areas 


covered  and  bhe  number  of  units  supplied  are  practically 
the  same,  although  one  district  is  slightly  more  industrial, 
while  the  other  is  more  residential.     There   i>  consequently 

a  margin  of  difference  in  the  numbers  of  consumers  and  in 
the  load  factors  of  the  two  supplies,  and  there  is  a  very  great 
difference  in  the  number  of  sub-stations  in  the  two  cases. 
for  the  former,  with  less  consumers,  uses  more  than  three 
times  the  number  of  sab-stations  employed  by  the  latter. 

This  is  largely  accounted  for  by  the  fact  that  in  numerous 
instances  in  the  industrial  district,  sub-stations  have  beer 
erected  on  the  factory  premises,  and  serve  that  factory 
alone.  Xow.  it  is  thoroughly  expedient,  where  possible,  t<> 
persuade  the  consumer  to  build  the  sub-station  at  bis 
expense,  or  to  set  apart  some  portion  of  his  buildings  for  this 
purpose,  but  the  thing  can  be  pushed  too  far.  From  the 
point  of  view  of  capital  cost,  it  may.  under  such  conditions. 
pay  to  make  a  new  sub-station  ;  but  when  it  comes  to  the 
question  of  running  costs,  a  different  tale  is  to  1*  told.  A 
glance  at  the  following  figures  will  show  the  relative  coats 
of  running  two  sub-stations,  the  first  being  used  for  a 
group  of  consumers,  and  the  second  for  one  consumer  only. 
While  the  writer  does  not  claim  that  these  figures  have 
been  actually  obtained  by  measurement,  he  knows  of  cases 
where  the  conditions  assumed  are  generally  satisfied. 

In  the  first  case,  he  has  taken  a  50-KW.  transformer  on  a 
load  factor  of  25  per  cent. — a  very  fair  figure  ;  while  in 
the  second  case,  a  30-KW.  transformer  is  installed  on 
private  premises,  and  supplies  a  demand  of  10  kw.  for 
10  hours  a  day.  remaining  practically  idle  for  the  rest  of 
the  24  hours. 

The  magnetising  loss  in  the  first  case  would  be,  roughly. 
6,000  units  per  annum,  and  the  output  about  100,000  units 
per  annum.  In  tiie  second  case,  the  magnetising  loss  would 
be  about  5,000  units  and  the  output  about  35,000  unit- 
per  annum.  Copper  losses  have  not  been  taken  into  account. 
because  they  are  dependent  upon  the  load  taken,  and 
would  not  be  largely  affected  by  the  number  of  transformers 
used. 

The  figures  show  that  the  percentage  of  magnetising 
units  compared  with  the  output  is.  in  the  first  case.  0.  and 
in  the  second  instance  14.  Xow  the  difference  between  the 
two  outputs,  £5,000  units  per  annum,  would  require  two 
other  transformers  under  the  same  conditions  as  taken  in  the 
second  case,  which  would  mean  another  10,000  units  a  year 
wasted  in  magnetising  current. 

It  is  clear,  therefore,  that  the  system  which  employs  an 
excessive  number  of  sub-stations  is  not  efficient,  becans 
the  huge  magnetising  losses.  Yet  the  writer  knows  of  a 
system  that  boasts  70  sub-stations  for  an  annual  output  of 
less  than  5,000,000  units.  Taking  an  average  of  two 
transformers  per  sub-station,  this  would  mean  an  annual 
magnetising  loss  of  about  750,000  units,  or  about  one- 
seventh  of  the  output."  To  this  must  be  added  the  copper 
losses  of  the  system,  so  that,  rbughly,  one  million  units  are 
wasted  annually,  or  a  fifth  of  the  whole  output. 

For  an  output  if  5,000,000  units,  a  year,  about  30  sub- 
stations should  be  ample,  and.  in  the  second  ease  quoted 
above,  an  even  less  number  was  used,  and  the  units 
"unaccounted  for."  were  in  the  region  of  400, >. 

•The  saving  is  apparent,  for  even  at  generating  cost  these 
lost  units  mean  a  considerable  cash  value.  There  is.  again. 
a  great  difference  in  the  management  and  lay-out  of  these 
two  systems.  The  70  sub-stations  are  left  to  the  uncertain 
care  of  the  jointers,  and  the  writer  has  seen  some  i'f  them 
in  a  far  from  pleasing  condition.  So  little  attention  has 
been  given  some  of  them  that  a  considerable  de]  th  of 
water  has  been  known  to  accumulate  over  tin  11.  or  cf  one 
of  them  at  least.  In  another  instance,  one  of  the  II. r. 
was  not  making  contact,  having  been  shaken  loose  by  vibra- 
tion, perhaps  some  weeks  before  it  was  discovered,  'flu- 
load  on  this  sub-station  was.  therefore,  thrown  on  to  ,  thers 
linked  with  it,  and  the  margin  of  "safety"  was  -,  great 
that  no  indication  was  given  fhat  this  fuse  was  |< 

On  the  other  hand,  the  system  with  the  smaller  number 
of  sub-stations  employs  two  men  permanently  to  look  after 
the  transformers,  switchgear,  fuses,  &  .  , 

There  is.  however,  a  point  in  favour  of  this  latter  system 
which  has  been,  on  certain  occasions,  of  as  much  import- 
ance as  the  regular  periodic  inspection  of  the  sub-stations. 
There  is  probably  no  central  station  of  importance  in  this 
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country  that  has  no  peak  load  during  the  evening,  and  it 
is  perhaps  during  these  hours  that  the  majority  of  calls  for 
ance  from  tin-  consumers  are  received.  This  is  to  be 
expected,  for  it  is  during  the  evening  that  the  greatest 
number  of  consumers  are  using  current. 

In  most  places,  there  is  a  distinct  centre  to  the  town. 
where  are  concentrated  all  the  most  important  shops.  It  is 
particularly  advisable  to  have  someone  very  handy  to  these 
shops  in  case  of  emergency,  because  a  failure  of  supply 
during  their  busy  hours  may  mean  a  great  deal  to  them. 
The  central  station  is  rarely  erected  in  the  centre  of  the 
town,  and  if  in  case  of  a  breakdown,  either  in  a  single  shop 
or  in  a  whole  street,  a  man  has  to  be  dispatched  from  the 
works,  or  a  jointer  called  out  from  his  home,  an  annoying 
delay  is  the  inevitable  result. 

It  is  much  wiser  to  keep  a  man  on  the  spot,  and  this 
special  emergency  man  can  well  be  one  of  the  sub-station 
attendants.  This  system  is  actually  adopted  in  the  second 
of  the  cases  we  are  comparing,  and  it  is  certain  that  much 
satisfaction  has  been  given  to  unfortunate  consumers  by 
the  prompt  attention  and  assistance  they  have  received 
when  in  difficult  ies. 

All  the  gain,  however,  is  not  with  the  consumer. -because 
the  engineer  responsible  for  the  lay-out  of  the  system  was 
wise  enough  to  realise  beforehand  the  needs  of  the  central 
portion  of  his  town.  Tla-  quantity  of  electricity  used  in 
the  shopping  centre  of  a  town  during  the  day  is  very  small 
compared  with  the  quantity  consumed  during  the  evening. 
It  is.  therefore,  good  practice  to  take  out  several  trans- 
formers during  the  day  time,  and  use  them  only  as  the  load 
comes  on. 

A  large  sub-station  in  telephonic  communication  with 
the  works  has  therefore  been  erected  in  the  middle  of  the 
shopping  area,  and  it  is  here  that  the  attendant  on 
emergency  shift  waits  for  a  call.  In  addition,  however,  he 
has  to  watch  his  ammeters,  make  a  record  of  the  load  at 
regular  intervals,  and  switch  in  other  transformers  as  they 
are  required,  and  take  them  out  again  as  the  load  goes  off. 

This  effects  a  considerable  saving  in  magnetising  units, 
and  quite  probably  the  wages  of  the  two  attendants  are 
entirely  paid  by  this  one  economy.  The  same  thing  can. 
of  course,  be  done  automatically,  but.  on  the  whole,  the 
writer  is  of  the  opinion  that  the  man  on  the  spot  is  of  more 
value  than  an  automatic  relay. 

The  town  with  T^i  sub-stations  has  no  large  sub-station 
in  the  centre  of  the  town  which  is  regulated  either  by  an 
attendant  or  automatically,  neither  does  a  man  stand-by  at 
night  in  case  of  breakdown.  Compared  with  the  second 
town,  therefore,  it  is  at  a  serious  disadvantage.  The 
present  is  a  time  when  the  minimum  of  labour  should  be 
employed,  but  the  remarks  in  this  article  refer  generally  to 
pre-war  days,  ami  will  apply  equally  to  the  good  time  which 
i-  to  come  after  the  war. 

There  are  several  other  points  which  the  writer  hail 
hoped  to  discuss,  but  these,  chiefly  on  the  design  and  equip- 
ment of  static  sub-stations,  must  be  reserved  till  another  time. 
lb  goes  without  saying  that  all  sub-stations  on  a  system 
should  be  interlinked,  as  then  no  serious  interruption  of 
supply  takes  place,  even  if  a  transformer  or  a  sub-station  is 
temporarily  out  of  use. 

It  may  yet  happen  that  some  standard  may  be  set  in  sub- 
station practice  not  only  as  regards  numbers  and  manage- 
ment, but  also  in  construction,  so  that  an  engineer  can  ring 
up  a  firm,  and  within  a  very  short  time  have  the  whole 
equipment  in  one  of  his  sub-stations  changed  for  new  by 
the  simple  process  of  taking  off  a  few  nuts  and  fixing  up  the 
new  standard  switchgear,  &c.,  just  as  he  would  fit  new 
brushes  to  a  motor. 
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U.S.    Farm    Electrification. — The    Washington    Water 

Power  Co..  of  Spokane.  Washington,  has  closed  a  contract  with  the 
owner  of  a  10,000-acre  farm  west  of  Sprague.  Washing-ton,  to  install 
complete  electric  equipment  for  all  purposes  on  the  farm.  This 
will  include  three  15-H.P.  motors  to  run  the  pumps  forthe  irrigation 
project,  a  10-H.P.  motor  for  the  chop.,  mill,  a  smaller  motor  for  a 
wood  saw.  and  a  portable  motor  for  general  purposes.  All  of  the 
farmhouses.. bunkhouses.  barns,  feeding  sheds  and  feed  cellars  are 
to  be  electrically  lighted.  The  equipment  will  be  the  largest  and 
most  eomplete'cm  any  farm  in  the  Northwest. 


As  an  interesting  change  from  the  consideration  of  subject- 
direct  technical  interest,  the  Faraday  Society,  at  their  May 
meeting,  discussed  some  of  the  fascinating  problems  connected 
with  the  far-reaching  subject  of  solution.  On  this  occasion,  the 
president.  Sir  Robert  Hadkield.  F.R.S..  having  contented  him- 
self by  suggesting  that  "  there's  nothing  like  steel."  and  that  even 
osmotic  pressure  might  justify  its  existence  if  it  succeeded  in 
explaining  the  wonderful  properties  of  carbon  in  iron,  invited  Sir 
Oliver  Lodge.  F.R.S..  a  distinguished  exponent  of  this  branch  of 
chemical  physics,  to  preside  over  -the  discussion.  The  choice  was 
a  happy  one.  for  Sir  Oliver  has  a  wonderful  gift  for  seeing  rock- 
bottom  where  physical  phenomena  are  concerned,  and  his  pene- 
trating comments  and  lucid  interpretations  were  by  no  means  the 
least  interesting  features  of  a  T»ery  enjoyable  and  illuminating 
discussion. 

Those  whose  physical  chemistry  is  rusty,  may  be  reminded  that 
osmotic  pressure  is  the  pressure — real  or  supposed,  and  perhaps 
even  negative — exercised  by  a  substance  in  solution,  say  when 
sugar  is  dissolved  in  water.  This  pressure,  or  quasi-pressure.  can- 
not be  observed  quite  directly,  but  its  effect  is  made  most  obviously 
visible  by  separating  a  solution  from  the  pure  solvent  by  a  semi- 
permeable membrane,  which,  to  keep  to  one  illustration,  will  allow 
the  water  to  pass  through,  but  not  the  sugar.  One  can  prevent 
the  water  from  passing  into  the  sugar  through  the  membrane  by 
exerting:  a  back-pressure  in  the  solution. 

Prof.  Alfred  W.  Porter.  F.R.S.,  who  opened  the  debate, 
defined  osmotic  pressure  as  the  equilibrium  difference  of  pressure 
between  a  solution  and  the  pure  solvent  when  separated  by  a  mem- 
brane permeable  to  the  solvent  alone.  That  is  the  direct  method 
of  defining  and  measuring  osmotic  pressure,  and  it  has  been  experi- 
mentally utilised  in  America  by  Morse  and  others,  and  in  England 
by  the  Earl  of  Berkeley.  F.R.S..  who  took  part  in  the  discussion. 
Osmotic  pressure  can  also  be  measured  indirectly,  since  it  can  be 
shown  by  means  of  thermodynamic  reasoning  to  be  connected  with 
the  lowering  of  the  vapour  pressure  of  a  liquid  when  a  solid  sub- 
stance is  dissolved  in  it.  The  fundamental  fact  aliout  osmotic 
pressure,  however  measured,  is  that  in  dilute  solutionslt  exactly 
obeys  the  ordinary  gas  law.  p  r  =  KT.  This  strange  fact  led  van't 
Hoff.  many  years  ago.  to  put  forward  the  famous  theory  of  solution 
which  would  make  the  process  purely  physical,  or  anyhow  kinetic. 
The  osmotic  pressure  is  caused  by  the  solute  in  its  effect  to  diffuse 
and  expand,  just  as  a  gas  expands  and  fills  a  room,  and  it  is  com- 
pletely analogous  in  origin  to  the  pressure  of  a  gas  in  a  closed 
vessel. 

Just  as  the  gas  law  needs  modification  for  gases  under  high 
pressure  or  low  temperature,  so  does  the  osmotic  pressure  relation- 
ship :  but  this  fact,  maintains  Prof.  Porter,  no  more  militates 
against  the  truth  of  the  kinetic  theory,  than  it  does  in  the  corres- 
ponding case  of  gas.  He  has  suggested  a  modified  formula. 
/i  <i -  —  h)  =  rt.  to  fit  the  whole  range  of  measurements,  where 
h  is  a  function  (not  quite  constant)  of  the  volume  of  sugar  present, 
and  from  the  variations  in  which  the  degree  of  hydration  of  the 
sugar  can  l>e  calculated.  Investigation  of  the  Brownian  move- 
ments I  the  strange,  erratic  motions  of  colloidal  particles  in 
suspension  made  visible  in  the  ultra-microscope)  prove  that  trans- 
lator; molecular  movements  do  actually  occur  in  a  liquid,  and 
Prof.  Porter  maintains  that  the  causa  cau*an»  of  the  whole 
phenomenon  of  osmotic  pressure  is  the  molecular  bombardment  of 
the  solute.  A  knowledge  of  this  indicates  the  only  way  in  whieh 
the  value  of  the  pressure  has  been  calculated  from  any  direct 
theory  of  the  mechanics  of  the  solution.  The  dissolved  substance 
is  everything  that  matters,  as  Sir  Oliver  neatly  put  it. 

The  next  speaker.  Dr.  F.  Tinker,  of  the  University  ol 
Birmingham,  maintained,  on  the  other  hand,  that  the  membrane 
is  everything  that  matters,  that  the  phenomenon  has  no  meaning 
apart  from  what  happens  at  the  membrane,  and  that  it  is  in  the 
selective  action  of  this  where  one  is  to  look  for  the  physical  explana- 
tion desired.  On  this  view,  even  the  allied  phenomenon  of 
lowering  of  vapour  pressure  in  a  solution  is  one  which  takes 
place  at  a  semi-permeable  membrane,  for  such  is  the  free  surface 
of  a  solution  which  altows  the  solvent  to  pass  across  it.  but  not  the 
non-volatile  solute.  Similar  in  character  to.  but  not  identical  with 
this,  is  the  process  of  osmotic  diffusion,  according  to  Dr.  Tinker's 
conception,  and  osmotic  flow  takes  place  because  the  pure  solvent 
induces  a  greater  pressure  of  concentration  of  moisture  inside  the 
membrane  than  the  solution  does.  Why  this  should  be  the 
is  not  at  present  clear,  and  various  causes  for  it  have  been 
suggested,  such  as  selective  absorption  on  the  part  of  the  colloidal 
membrane,  or  surface  tension,  or  selective  chemical  affinity  and 
the  formation  of  loose  chemical  combinations,  or  catalysis.  The 
cynic  may  be  forgiven  if  he  regards  many  of  these  explanations  as 
allotropic  forms  of  "  ignoramus.'' 

Neither*  of  the  above  theories  satisfied  Mr.  W.  R.  Bousfield. 
K.C..  F.R.S..  who  put  forward  the  claims  of  yet  another  theory  of 
oosmtie  pressure.  The  former  was  unsatisfactory,  because  it  left 
out  of  account  the  activity  of  the  solvent  :  the  second,  because 
what  took  place  at  the  membrane  was  really  irrelevant,  and  not 
essential  to  osmotic  phenomena.  Mr.  Bousfield  takes  into  account  the 
molecular  constitution  of  water,  which."  according  to  the  now 
generally-accepted  opinion,  is  a  ternary  mixture  of  monohydrol  or 
steam  molecules  (HoO  t,  dihydrol  molecules  (H>OV  and  trihydro! 
or  ice  molecules  (HjOts.  Tne  relative  amounts  of  the  three  con- 
stituents depend  on  the  temperature  ;  near  the  freezing  point 
there  are  many  ice  and  few  steam,  near  boiling  point  there  are 
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many  steam  and  few  ice  molecules.  Mr.  Bousfield  showed  that  the 
osmotic  relationships  can  be  deduced  on  the  hypothesis  that  the 
steam  molecules  behave  as  a  perfect  gas  in  the  interstices  of  the 
solution — a  not  entirely  acceptable  assumption.  Not  in  the  expan- 
sive force  of  the  solute  molecules,  but  in  the  active  energy  of  the 
steam  molecules  is  to  be  sought  the  origin  of  osmotic  pressure,  and 
these  are  to  be  visualised  as  darting  into  the  regions  ol  less  vapour 
pressure  and  pushing  aside  the  more  inert  solute  molecules,  whose 
function  is  thus  not  to  increase  the  activity  of  the  solution,  but  to 
decrease  it  by  destroying  some  of  the  steam  molecules  on  which 
vapour  pressure  depends. 

A  somewhat  similar  theory,  but  based  on  the  known  association 
between  solute  and  solvent,  was  put  forward  in  the  course  of  dis- 
cussion. This  regards  osmotic  pressure  as  the  diminution  in  that 
portion  of  the  internal  pressure  in  a  liquid  due  to  the  heat  move- 
ments of  its  molecules,  caused  by  the  loading  of  the  solvent 
molecules  by  the  solute.  This  loading  or  association  explains  at 
once  the  lowering  fit  vapom'  pressure  produced  in  solution,  and  it 
indicates  clearly  why  there  should  be  a  difference  of  pressure  on 
the  two  sides  of  a  semi-permeable  membrane,  and  why  the  pure 
solvent  should  flow  through  as  it  does  into  the  solution. 

Finally  must  be  alluded  to  the  conception  apparently  favoured 
by  Sir  Oliver  Lodge.  lit  the  interior  of  every  liquid  is  an  intrinsic 
pressure  due  to  the  mutual  attractions  of  its  molecules— a  pressure 
of  enormous  magnitude.  It  is  the  diminution  in  this  pressure 
from  the  direction  outwards  near  the  surface  of  a  liquid  which  is 
held  to  account  for  surface  tension.  This  pressure  will  be  increased, 
thinks  Sir  Oliver,  when  sugar  is  dissolved  in  water,  and  it  is  this 
increase  in  pressure  which  is  the  osmotic  pressure. 

It  cannot  be  said  that  the  meeting  came  to  a  final  decision  as 
between  the  rival  theories,  but  it  cannot  fail  to  be  of  value  for  the 
advocates  to  have  met  and  stated  their  views  and  criticisms  fairly 
and  directly  in  each  other's  presence.  This  is  the  value  of  such  dis- 
cussions, and  we  must  anticipate  as  a  result  of  the  present  one  not 
only  a  clearing  of  our  notions  as  to  what  solution  means,  and  few 
subjects  are  of  more  fundamental  importance  to  the  physicist  and 
chemist,  but  also  a  starting  point  for  newer  investigations  and 
the  discovery  of  fresh  truths. 


WAYLEAVES. 


We  have  received  from  Mr.  C.   Vernier  an  advance  eopj   ol 

his  further  reply  to  tile  discussion  in  London  on  his  paper 
read  before  the  Institution  of  Electrical  Engineers,  which 
we  reproduce  below:  — 

I  regret  that  Mr.  Chamen's  valuable  communication,  which 
gives  the  proposals  of  the  Joint  Committee  of  the  Incorporated 
Association  of  Electric  Power  Companies  and  the  Incorporated 
Municipal  Electrical  Association,  only  reached  me  alter  I  had 
completed  my  reply  in  the  May  number  of  the  Journal.  The 
importance  of  these  proposals  merits  special  consideration  in 
that  thev  arc  the  considered  conclusions  of  a  committee  whose 
competence  is  indubitable.  I  think  it  is  only  right,  however, 
.that  I  should  call  attention  to  sepae  of  the  limitations  of  these 
proposals,  limitations  which  I  am  confident  the  Committee 
ves  would  be  the  first  to  acknowledge,  and  which  I 
think  must  be  attributed,  in  the  words  of  Mr.  Chamen,  to 
"such  powers  as  it  is  reasonable  to  expect  that  Parliament 
will  give."  to  which  I  would  add.  "  under  a  private  Bill." 
Briefly,  these  proposals  maj   be  summarised  as  follows;  — 

1)  The  undertakers  may  apply  to  the  Board  of  Trade  for  a 
certificate  of  the  public  utility  of  a  main. 

(2)  On  receipt  of  such  an  application,  the  Board  of  Trade 
will  notify  the  landowners   and   invite  them    to   forward  their 

ations  within  one  month. 

(3)  The  Board  of  Trade  may  thereafter  decide  to  issue  oi 
withhold  a  certificate  of  public  utility,  either  with  or  without 
a  local  inquiry. 

(4j  The  amount  of  the  compensation  and  all  other  questions 
■arising  in  respect  of  the  lines,  unless  mutually  agreed  be- 
tween the  parties,  shall  be  fixed  by  a  single  arbitrator  ap- 
pointed by  the  Board  of  Trade.  This  same  arbitrator  shall 
.sit  continuously. 

The  first  three  of  these  proposals  arc  closely  in  agreement 
with  the  views  I  have  given  in  the  paper  and  in  my  reply  to 
the  discussion.  The  fourth  is  also  on  the  lines  of  one  of  mv 
proposals  put  lurward  for  discussion.  In  this  case,  however, 
I  made  certain  stipulations  adopted  from  recent  Vets,  such 
as  the  Housing  and  Town  Planning  Act.  1909,  designed  to 
reduce  the  costs  of  arbitrations.  T  iiless  the  cost  of  arbitra- 
tions is  minimised,  the  powers  contained  in  the  Committee's 
clause  can  seldom  or  never  be  exercised  to  limit  exorbitant 
rents,  but  will  only  be  useful  in  the  most  obstinate  cases  of 
a  complete  refusal  to  allow  the  grant  of  a  wayleave.  An 
ordinary  Board  of  Trade  arbitration  is  by  no  means  an  in- 
expensive method  of  settling  disputes,  and  taking  int..  account 
the  costs  of  the  arbitration  and  legal  expenses  in  connection 
therewith,  the  outlay  will  seldom  be  less  than  £50  I 
easily  run  into  three  figures.* 


To  this  must  possiblj  bi  added  the  cost  of  a  Board 
inquifj  before  a  certificate  of  public  utility  is  granted,  which 
would  have  to  be  'borne  by  the  undertakers. 

As  I  mentioned  in  my  reply,  on  account  of  the  numerous 
landowners  commonly   encountered  on  a    route,  the   amount 
of   wayleave    rent    involved   in    any   particular   case    is 
under  £10;   and  seldom  exceeds   £20   per  annum ,    which   means 
that   recourse   to  arbitration  will    usual!}    absorb  the°utniost 
possible  saving  on   rentals  formany   years,     lfiis  would  not, 
perhaps,    be    serious    if   awards    in    .such    arbitrations 
accepted  as  a  precedent  m  the  fixing  of  rents  by  other  land- 
owners, which  by  no  means  follows,  but  it   is  really  on 
this    way,   and    also   through    the   moral   effect    of   a    Board    of 
Trade  certificate  of  the  "  public  utilitj  "  of  the  proposed  main. 

that    undertakers  could  expert  any   relief  from  exorbitant    rent 

charges  under  the  proposed  Bill. 
I  would  here  make  the  suggestion  that  ii  arbitration  is  the 

ineth  id    adopted,    all    landowners,    tenant-,    and    occupiel 
the  route  of  a  main  declared  by  the  Board  ol  Trade  to 

public  utility,  and  desirous  of  having  the  questi 

s.ition  determined  by  arbitration,  should  be  convened  at  one 
and  the  same  hearing  ol  the  arbitration  in  order  to  reduce 
expenses.  I  assume,  of  course,  that  the  arbitrate]  would 
have  in  bis  discretion  the  awarding  of  the  expenses  of  the 
arbitration."  This  is  very  important,  a.s  unless  the  arbitrator 
can  exercise  discretion  in  the  award  of  costs,  landowners  who 
wished  to  secure  exorbitant  rents  might  refuse  to  quote 
reasonable  terms,  so  as  to  compel  the  undertakers  to  go 
arbitration,  knowing  full  well  that  the  terms  they  demand 
are  not  less  good  than  the  terms  tin-  undertaker  would  be 
likely  to  secure  in  an  arbitration*  plus  the  expenses  and 
trouble  of  tli.'  arbitration. 

Further,   it  is  suggested  that  the  same   Board   of  Tie 
trator    sitting    continuously    shall   hear  and    determine   "all" 
questions  arising  in  respect  of  the  line  or  lines  authorised  by 
anj  certificate  of  tin'  Board  of  Trade 

A-   the    questions    which   an   arbitrator    will    lie  called    upon 
to  decide  will  be  chiefly  compensation  questions,  the  arbiti 
should  be  an  expert  practical  surveyor,  preferably  not  in  pri- 
vate practice.    Engim  ering  quest -  should  fie  excluded 

all    matters   of    reference     to    the    arbitrator,     and     should    be 
dee:, I  (I   on  an   appeal  by   the  Board  of  Trade. 

I  received  an  impression  during  the  discussion  that  the 
eibct  of  an  arbitration  was  not  always  clearly  understood,  as 
some  speakers  seemed  to  infer  that  because  it  is  proposed  tint 
the  Board  of  Trade  should  appoint  the  arbitrator,  the  settle- 
ment of  the  dispute  is  in  their  hands.  This  is  not  the  .  ., 
;i-  the  Board  of  Trade  merely  appoint  the  arbitrator,  but 
have  no  authority  to  vary  his  award.  Moreover,  where  in 
an  Act  it  is  directed  that  a  question  is  to  be  determined  bj 
arbitration,  the  matter  is  outside  the  jurisdiction  of  a  court, 
which  ran  only  interfile  to  set  aside  the  award  in  the  even: 
of  misconduct  by  flic  arbitrator,  or  where  an  arbitration  or  an 
award  has  been  improperly  procured.! 

The  suggestion  that  all  questions  in  respect  ol  a  line  should 
be  determined  by  a  single  arbitrator  sitting  continuously 
must,  therefore,  be  considered  from  the  point  of  view  that  as 
no  provision  has  been  made  in  the  draft  clause  for  an  appeal 
to  some  judicial  body,   e.g.,  the  Railway  Commissioners,  the 

various  awards  ,,f  the  arbitrator  must  be  accepted  ill   ali 
as   final   and   binding   upon   tile    parties." 

It  further  presupposes  that  the  awards  given  by  the  arbi- 
trator will  generally  be  in  a  sense  favourable-  or  acceptable  to 

tin'   undertakers,   but   if   this    should    not   turn    out    to    be    the 
els,-  the  promoters  having  deliberately  secured  by  their  Act 
—assuming  this  is  granted— that  matters  in  dispute  roust 
determined  by  the  same  arbitrator  sitting  continuously,  and 

having   made  no  provision    lor  an    appeal,    there  is   no   apj 
from  his  decisions  unless  these  are   uitra  aires  or  improperlj 
secured,   and   the   undertakers  cannot  call   for  his  r 
cepl    on   the    ground   of   misconduct.      For   my    part.    I  do    ma 
consider  this  al  all  satisfactory,  ami  I  suggest  that  this  i  .., 
requires    further  consul, 'ration    and  amendment  by  inserting 
a  right  oi  appeal  to  the  Railway  Commissioners. 

The  least  satisfactory  featui     oi    these   pn  eos.iis  is  the  ab- 
sence of  any  provisions  designed  to  limit  the  total  time  which 
must  elapse  between   the  date  when    the    undertakers  mal. 
application    and   that    when    the    work    can    actual! 
menced.  • 

This  period   will,  even    in  the  most    favourable  of  c:i 
made  up  as   follows  :  — 

la)  Time  i,,r  tic  Hoard  of  Trade  to  eonsidei  the  applical 

and    notll'x     landow  Mel's. 

(6)  One  month  allowed  to  the  landowners  to  reply  and  make 
their  obsettvations. 

(c)  Time  taken  up  by  the  Board  ol  [Vade  in  conside 
these  replies  and  deciding  whether  to  issue  a  certifical 
hold  a  public  inquirj . 


*In  two  cases  of  Board  of  Trade  arbitrations  within  my 
experience,  which  were  of  the  simplest  character,  not  occupy- 
ing the  arbitrator's  attention  for  more  than  one  hour,  the 
total  costs  amounted  to  close  upon  £50. 


■  Arbitration  Vet.  1889.  Section  11.  Board  of  Trade  arbitra 
tions  ao  regulated  by  the  directions  in  a  special  \ 
Section  28,  Electri  Lighting  Vet,  1882,  and  by  the  Hoard 
of  Trade  Arbitration,  4c,  Vet,  1874.  Further,  the  Vrbitration 
Act.  1889.  regulates  all  arbitrations  in  so  far  as  the  directions 
in  that  Vet  are  not  inconsistent  with  the  provision 
special  Vets  governing  the  arbitratii a  tfi.-  matters  in  dis- 
pute  i  Vrbitration    Vet,  1889.  Sectioi 

'  Electric  Lighting    Vet,   L883,  Be.  fcion  28  " 

:  Arbitration    v.  t,   1889    Firs!  Si  hedule    pa 
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(<?)  Time"  taken  up  by  a  local  inquiry   (if  any). 
(c)  Time  taken   by   the   Board  of  Trade   to   consider   their 
official's  report  of  the  local  inquiry   (if  any)  and  to  issue  the 
certificate  of  public  utility. 

(/)  Time  taken  up  by  the  arbitrator  in  holding  the  arbitra- 
tion proceedings  and  considering  and  making  his  award. 

Of  these  periods  only  two  have  any  limit  placed  upon  them, 
viz.,  (6)  and  (/).  The  latter  is  restricted  in  any  case  by  the 
provisions  of  the  Arbitration  Act,  1889,  to  three  months.* 

These  two  periods  may  therefore  together  extend  to  as  much 
as  four  months. 

This  la-st  period  could  be  very  satisfactorily  reduced  if 
powers  were  granted,  as  advocated  in  the  paper,  to  enter  upon 
and  use  the  land  before  compensation  is  fixed,  as  provided  in 
Section  85  of  the  Lands  Clauses  Consolidation  Act,  1845,  for 
with  such  powers  the  time  taken  up  by  the  arbitration  pro- 
ceedings and  the  issue  of  the  award  could  in  urgent  cases  be 
practically  eliminated. 

This  leaves  the  time  which  the  Board  of  Trade  would  re- 
quire to  carry  out  the  various  stages  of  the  procedure  out- 
lined in  paragraphs  (a),  (c),  (d),  and  (c). 

Lest  I  be  thought  guilty  of  exaggeration,  I  have  looked  up 
the  time  taken  by  the  Board  of  Trade  in  signifying  their  con- 
sent in  some  recent  cases  to  the  erection  of  e.h.t.  overhead 
lines.  This  approval,  as  is  well  known,  is  of-  plans  of  the 
route,  and  a  description  and  design  of  the  line.  The  latter 
are  in  many  cases  replicas  of  designs  previously  approved. 
In  four  cases,  previous  to  the  war,  the  shortest  time  was  10 
weeks,  and  the  longest  13  weeks,  and  since  the  war,  the 
shortest  time  was  nine  weeks,  and  the  longest  13J  weeks,  ex- 
cept in  two  special  cases  of  munitions  lines,  where  the  period 
did  not  exceed  three  weeks.  In  all  cases,  except  the  last  two, 
approximately  one  month  of  the  time  is  taken  up  in  advertis- 
ing the  scheme  in  the  public  Press  on  behalf  of  the  Board 
of  Trade,  at  weekly  intervals  for  two  consecutive  weeks,  in- 
viting observations  from  the  public  during  a  period  not  ex- 
ceeding 21  days. 

Prom  my  own  experience,  I  estimate  that  this  could  not  be 
laid  down  at  much  less  than  eight  weeks  for  each  stage,  or, 
say.  between  four  and  six  months  in  all,  provided  no  local 
inquiry  is  held,  to  which  must  be  added  certainly  one  month 
for  the  landowner's  reply,  and  possibly  not  less  than  three 
months  for  arbitration,  if  compulsory  powers  for  entry  are 
not  provided. 

The  total  time  absorbed  in  an  ordinary  straightforward  case 
in  securing  expropriation  is,  therefore,  not  likely  to  be  less 
than  eight  months,  and  may.  easily  run  into  a  year  and  more. 
Prom  these  considerations,  I  conclude  that,  as  in  the  case  of 
the  limitation  of  exorbitant  rents,  the  powers  proposed  to  be 
conferred  by  this  Bill  can  never  be  exercised  except  in  the  most 
obstinate  cases  of  the  refusal  of  a  wayleave,  where  no  alterna- 
tive for  a  diversion,  even  at  a  greatly  increased  cost,  presents 
itself. 

Mr.  C'hamen  thinks  that  in  the  large  majority  of  cases,  the 
bare  facts  of  the  existence  of  these  powers  would  be  suffi- 
cient to  cause  the  property  owners  to  make  reasonable  agree- 
ments. I  agree  that  this  possibility  is  not  to  be  under-rated, 
but  only  after  a  certificate  of  public  utility  has  been  issued. 
We  must,  further,  not  overlook  the  fact  that  with  compul- 
sory powers  new  factors  are  introduced  into  the  situation. 
There  are,  for  instance,  property  owners  who  can  be  led  into 
an  agreement,  but  will  not  negotiate  under  the  shadow  of 
compulsion,  others  who  will  refuse  to  discuss  a  wayleave  for 
a  main  unless  the  applicant  can  produce  a  certificate  of  its 
public  utility,  and  yet  others  who  will  refuse  to  discuss  or 
name  terms  for  compensation,  but  would  elect  to  have  the 
terms  settled  by  arbitration.  It  is  not  sufficient,  therefore, 
to  rely  -upon  the  moral  influence  of  these  powers  unless  these 
are  backed  by  effective  legal  machinery. 

I  do  not  believe  that  the  electrical  industry  will  ever  secure 
those  facilities  under  a  private  Bill  to  which  it  is  justly  en- 
titled, and  in  a  matter  so  vitally  essential  to  the  economic 
life  of  the  nation  it  is  the  duty  of  the  Government  to  initiate 
and  carry  through  legislation  which  will  remove  present  ob- 
stacles  and  difficulties. 

The  prospect  opened  up  by  the  recent  appointment  of  a 
Board  of  Trade  Departmental  Committee  offers  an  oppor- 
tunity for  a  much  bolder  policy  which  should  be  pressed  un- 
flinchingly. As.  moreover,  the  electrical  industry  cannot 
reasonably  expect  to  secure  greater  facilities  from  Parliament 
than  it  considers  essential  to  its  best  and  freest  development, 
our  claims  to  this  Committee  should  not  be  vitiated  by  any 
thoughts  of  pre-war  prejudices  or  fettered  by  any  such  con- 
siderations as  hampering  precedents.  I  am  here  referring  not 
merely  to  the  question  of  compulsory  wayleaves,  but  also  to 
the  larger  questions  referred  to  this  Committee,  with  which 
the  subject  of  this  discussion   is  so  intimately  bound  up. 

In  the  words  of  the  Prime  Minister,  addressing  a  Labour 
deputation,  a  week  or  two  ago:  — 

The  war  presented  an  opportunity  for  the  reconstruction 
of  the  industrial  and  economic  conditions  of  the  country  such 
as  had  never  been  presented  in  the  life  of  probably  the  world. 
There  was  no  time  to  lose,  ami  he  believed  that  the  after- 
settlement  was  the  settlement  that  would  direct  the 
destinies  of  all  classes  for  generations  to  come. 

"I   am   not   afraid    of    the   audacity   of  your    proposals.      T 
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believe  the  settlement  after  the  war  will  succeed  in  propor- 
tion to  its  audacity.  The  readier  we  are  to  cut  away  from 
the  past,  the  better  are  we  likely  to  succeed.  I  hope  that 
every  class  will  not  be  hankering  back  to  pre-war  conditions. 
Think  out  new  ways.  Think  out  even  new  ways  of  dealing 
with  old  problems.  Don't  always  be  thinking  of  getting  back, 
to  where  you  were  before  the  war.    Get  a  really  new  world." 

I  think  it  would  be  well  if  I  recapitulated  the  several  points 
which  I  would  consider  essential  to  a  really  useful  practical 
scheme  for  compulsory  wayleaves  :  — 

(«)  That  a  certificate  of  the  public  utility  of  a  proposed  main 
be  granted  or,  alternatively,  an  order  for  the  compulsory 
acquisition  of  easements  be  issued  by  the  Board  of  Trade  on 
the   application  of  statutory   undertakers  in   suitable   cases. 

(b)  The  total  time  allowed  from  the  date  of  application  to 
the  issuing  of  a  certificate  or  of  an  order  not  to  exceed  three 
months. 

(c)  .Compulsory  powers  to  be  allowed  for  entry  upon  the 
land  in  urgent  cases  before  the  determination  of  the  compensa- 
tion. 

(d)  The  method  adopted  for  the  fixing  of  compensation  to 
be  in  the  first  instance  of  the  cheapest  and  most  readily  acces- 
sible description,  supplemented  by  a  right  of  appeal  to  some 
judicial  body.  The  determination  of  all  technical  questions  to 
be  in  the  hands  of  the  Board  of  Trade. 

(c)  The  terms  of  tenure  to  be  in  perpetuity  (or  for  at  least 
50  years),  subject  to  the  landowner's  right  to  the  reasonable 
use  and  development  of  his  land,  and  for  this  purpose  to- 
require  the  removal  or  diversion  of  a  main  on  giving  sufficient 
notice  at  the  cost  of  the  undertakers.  A  right  of  appeal  to 
the  Board  of  Trade  to  be  allowed  in  case  of  dispute.  The  way- 
leave  rents  to  be  subject  to  revision  at  periodical  intervals,  as 
this  is  essential  if  the  terms  of  tenure  are  to  be  in  perpetuity. 
or  for  a  long  term  of  years. 

(/)  Wayleave  rents  to  bear  some  relation  to  the  rentals 
which  are  received  by  the  owner  for  the  ordinary  use  of  his 
land. 

(g)  Compensation  to  he  given,  and  apportioned  equitably 
by  the  tribunal  duly  appointed  to  all  beneficially  interested  in 
the  land. 

ill)  All  persons  beneficially  interested  in  the  land  on  a 
given  route;  in  the  event  of  disagreement,  to  be  convened 
at  one  and  the  same  proceedings  for  the  determination  of  the 
compensation  if  this  is  an   arbitration  or  an  appeal. 

(i)  Damages  occasioned  in  the  execution  of  the  work  to  be 
settled  separately  from  the  amount  of  compensation  for  the 
wayleave. 

(/)  Compulsory  powers  to  he  granted  for  the  cutting  and 
trimming  of  trees. 

(k)  Special  provisions  to  be  made  for  the  grant  of  a  com- 
pulsory wayleave  in  the  case  of  owners  who  either  cannot  be 
found  or  are  absent  from  the  country,  as  in  the  Lands  Clauses 
Consolidation  Act.  L845. 

The  second  part  of  Mr.  Chamen's  communication  deals  with 
the  abolition  of  the  local  authority's  power  of  absolute  veto- 
on  the  question  of  the  erection  of  overhead  wires,  The  sug- 
gested clause,  except  in  one  respect,  could  not  be  improved 
upon,  and  should  finally  remove  all  doubts  as  to  the  power 
of  a  local  authority  to  prevent  and  obstruct  the  development 
of  overhead  transmission  and  distribution  lines  mainly  on 
private  property. 

There  should,  however,  be  some  limit  to  the  time  allowed" 
to  the  Board  of  -Trade  for  a  decision  as  to  whether  the  con- 
sent of  a  local  authority  is  being  unreasonably  withheld, 
which,  I  suggest,  in  such  a  simple  matter,  should  not  exceed 
two  months,  and  preferably  only  one  month.  I  have  given 
an  example  in  my  reply  to  Mr.  Welbourn  where  the  time 
which  elapsed  in  one  such  case  was  five  months,  and  this  is 
not  greater  than  I  would  expect  in  ordinary  cases  if  there  is- 
no  limit  placed  upon  it  by  law. 


ECONOMIES     IN     LIGHTING     IN     RELATION 
TO     FUEL     SAVING. 


A'l  tin-  annual  meeting  of  the  ILLUMINATING  ENGI.NEERINS 
Society,  when  the  new  President,  Mr.  A.  P.  TkOTTER,  took 
the  chair,   a  discussion  upon   the  above  subject  took  place. 

Mr.  I..  Gaster,  who  opened  the  discussion,  said  that  the 
first  point  to  consider  was  the  extent  of  the  economy  in  fuel 
that  could,  in  any  circumstances,  be  expected  to  result  from 
restriction  in  lighting.  The  actual  output  of  coal  last  year 
was  30  million  tons  less  than  that  of  the  last  year  before  the 
war.  The  actual  amount  of  coal  used  for  lighting  purposes 
was  difficult  to  arrive  at,  but,  in  giving  evidence  before  the 
Committee  on  the  Summer-Time  Act,  Mr.  H.  Faraday  Proctor 
stated  that  the  total  units  generated  for  both  light  and  power 
\\;i-  about  '2,000  millions,  of  which  23  per  cent,  was  estimated 
to  be  used  for  lighting  Assuming  4i  lb.  of  coal  per. unit 
sold,  this  would  be  equivalent  to  about  one  million  tons  of 
coal  used  for  the  lighting  load.  Prom  figures  put  forward  by 
the  managing  director  of  the  Sheffield  Gas  Co.,  it  might  be 
assumed  that  the  total  consumption  of  coal  for  lighting  by 
both    u'as-    and   electricity    supply  authorities   was    well    within 
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six  million  tons,  or  only  2^  per  cent,  of  the  total  coal  output 
•of  the  country.  When  it  was  recalled  that  a  very  considerable 
portion  of  this  was  used  for  indispensable  purposes,  e.g.,  in 
munition  and  other  factories,  it  would  be  seen  that  we  must 
not  form  too  extravagant  a  conception  of  the  possible  econo- 
•mies  in  the  lighting  field.  This  impression  was  confirmed 
by  a  study  of  the  saving  estimated  to  be  made  during  the 
operation  of  the  Summer-Time  Act  for  four  and  a  half  months 
"in  1916.  According  to  the  report  of  the  Committee,  the  com- 
bined saving  on  the  part  of  the  gas  and  electricity  supply 
authorities  was  about  320.000  tons.  It  would  clearly  be  folly 
to  aim  at  an  undue  diminution  in  munition  and  other  fac- 
-tories  or  in  the  streets.  In  the  latter  case,  especially,  any 
•fuel  saving  accomplished  would  be  of  small  value  in  propor- 
tion to  the  risk  to  safety  and  the  public  inconvenience  so 
caused.  At  the  same  time,  whilst  the  recent  alteration  in 
street  lighting  in  the  Metropolitan  area  had  been  a  great 
improvement,  there  was  probably  still  opportunity  for  inquiry 
'in  connection  with  the  screening  devices  sometimes  adopted. 
He  therefore  suggested  as  a  preliminary  to  any  restriction  of 
lighting  with  a  view  to  fuel  economy  the  division  of  illumina- 
tion  into  four  main   categories  :  — 

(1)  Safety,   as  regards  prevention   of  accidents. 
('2)  Lighting  for  indispensable   purposes,  such   as  munition 
■works,  &c. 

(3)  Lighting  for  public  convenience. 

(4)  Luxury  and  spectacular  lighting. 

The  first  two  divisions  of  lighting  clearly  ought  not  to  be 
"interfered  with  except  in  cases  where  it  could  be  clearly  and 
indisputably  shown  that  the  light  was  excessive  or  wrongly 
applied  for  the  purpose  in  view.  Division  (3)  would  only  be 
touched  in  case  of  grave  necessity,  whilst  division  (4)  would  ' 
lie  the  first  to  which  further  restrictions  would  be  applied. 
Even  before  the  war  it  was  pointed  out  that  the  exhibition 
of  large  numbers  of  lamps,  or  very  powerful  lamps  of  undue 
brilliancy,  outside  shops  and  places  of  entertainment  was  a 
bad  policy;  by  a  little  ingenuity  it  should  surely  be  possible 
to  attract  the  public  attention  without  this  species  of  glare. 
Similarly,  in  shop  window  and  restaurant  lighting  there  was 
frequently  waste.  In  some  cases  this  took  the  form  of  lamps 
shrouded  in  crinkled  paper,  a  relic  of  the  period  of  severe 
restrictions  in  lighting,  when  wasteful  methods  of  obscuring 
lamps  were  in  common  use.  The  allocation  of  a  certain 
amount  of  electricity  or  gas  for  specified  purposes  or  for  a 
given  area  might  be  considered,  and  methods  of  using  the 
available  light  to  the  best  advantage  made  more  familiar  to 
the  general  public.  An  educational  movement  would  prob- 
ably be  better  than  hard-and-fast  regulations.  In  conclusion, 
Mr.  Gaster  suggested  that  the  whole  question  should  be 
submitted  to  a  joint  committee,  on  which  the  Society  should 
be  represented,  during  the  summer  months,  with  a  view  to 
advising  the  authorities  regarding  the  best  steps  to  be  taken 
when  the  winter  months  arrived. 

Mr.  H.  Faraday  Proctor,  in  a  communication,  said  it  was 
a  reasonable  assumption  that  diminution  in  the  consumption 
of  electricity  due  to  economies  being  advocated  would  not 
exceed  about  10  per  cent.  Such  a  reduction  would  result  in 
lowering  the  coal  consumption  of  electrical  undertakings  by 
1$  per  cent,  only,  having  regard  to  the  fact  that  the  lighting 
units  sold  by  electrical  undertakings  were  only  about  23  per 
cent,  of  the  total  output.  The  reduction  would  amount  to  a 
saving  of  60,000  tons  of  coal  for  the  whole  of  the  United  King- 
dom. The  loss  in  revenue  to  the  electrical  undertakings 
would  be  about  £500,000  per  annum.  As  few,  if  any,  elec- 
trical undertakers  were  making  more  than  a  reasonable  profit 
on  their  capital  outlay,  a  diminution  in  revenue  unaccom- 
panied by  a  corresponding  diminution  in  costs  must  ulti- 
mately result  in  an  increase  in  the  charges,  or,  at  least,  in 
the  postponement  of  a  reduction  of  the  same.  In  either  case, 
the  consumer  was  not  likely  in  the  long  run  to  reap  a  finan- 
cial benefit  commensurate  with  the  reduction  of  his  con- 
sumption of  energy.  It  was,  therefore,  of  little  use  looking 
to  a  substantial  reduction  in  coal  consumption  as  resulting 
in  economy  in  lighting.  To  conserve  coal,  the  raw  material 
must  be  used  efficiently.  The  burning  of  coal  as  fuel  prior 
to  the  abstraction  of  the  by-products  was  in  itself  wasteful, 
but  the  great  power  stations  were  among  the  least  sinful  in 
their  methods.  Assuming,  for  the  sake  of  argument,  that 
"the  coal  consumption  of  the  average  privately-owned  engine 
per  h. p. -hour  was  double  that  of  the  engine  in  an  up-to-date 
power  house,  the  change-over  of  only  16,000  kw.  of  load  of 
■25  per  cent,  load  factor  from  privately  owned  plant  to  pubile 
■supply  mains  would  result  in  a  saving  of  about  60,000  tons  of 
coal  per  annum.  (The  losses  in  belting  and  other  ineffici- 
encies superseded  were  set  against  the  transmission  losses.) 
Thus  a  comparatively  small  change-over  by  power  users  to 
up-to-date  methods  of  driving  would  result  in  economies  that 
would  balance  those  obtainable  from  general  lighting  econo- 
mies and  would  benefit  all  parties  concerned.  Economy  in 
lighting  must  be  looked  upon  purely  as  a  war  measure,  and 
that  solely  with  a  view  to  a  -small  reduction  in  the  coal  con- 
sumption throughout  the  country.  He  hoped  the  Govern- 
ment would  in  the  near  future  bring  pressure  to  bear  upon 
the  users  of  private  plants,  whether  by  taxation  or  otherwise, 
and  compel  them  to  use  the  public  supply  wherever  such 
was  available  on  reasonable  terms.  The  end  to  be  aimed  at 
was  that  the  burning  of  coal  should  be  prohibited  except  to 
licensed  users.    The  result  would  be  enormous  economies,  and 


such  a  clear  atmosphere  in  our  country  that,  amongst  other 
things,  economy  in  artificial  lighting  would  be  an  indirect 
result. 

Mr.  J.  F.  Crowi.ky  thought  the  suggestion  to  submit  this 
matter  to  a  joint  committee  was  a  very  sound  one.  A  point 
to  be  remembered  in  connection  with  the  necessity  for  using 
coal  more  efficiently  wa's  that  the  output  of  'coal  in  this 
country  per  worker  in  the  coal  industry  had  been  steadily 
falling  for  the  past  50  years,  and  to-day  it  stood  lower  than 
the  output  per  man  in  anj  country  of  any  size  in  the  world. 
As  regarded  the  use  of  coal  for  power  purposes,  none  of  the 
authorities  now  considering  this  problem  suggested  that  there 
should  be  less  power  used  in  the  future.  Indeed,  the  demand 
was  for  the  greater  use  of  power,  and  therefore  if  we  were 
to  conserve  our  fuel  supplies  we  could  only  do  so  by  improv- 
ing our  methods  of  power  production  and  the  use  of  the 
power  afterwards.  As  to  lighting,  he  favoured  restrictive 
measures,  if  necessary,  quite  apart  from  war  measures,  in 
connection  with  luxurious  lighting  such  as  display  advertise- 
ments and  things  like  that.  As  with  power,  the  problem  was 
one  of  the  efficient  production  of  light  and  its  application. 

Mr.  J.  S.  Dow  said  the  policy  of  the  Illuminating  Engineer- 
ing Society  had  always  been  that  much  of  the  display  lighting 
was  excessive  and  quite  unnecessary  for  the  purpose  in  view, 
and  it  mostly  came  on  at  a  time  when  the  supply  authorities 
found  it  no  easy  matter  to  deal  with  the  factory  load.  That 
also  applied  to  the  short  time  during  which  this  outside  light- 
ing was  now  indulged  in  under  the  new  regulations,  as  re- 
garded street  and  shop  lighting. 

Mr.  A.  P.  Trotter  said  he  had  paid  some  attention  to  this 
matter,  but  had  not  succeeded  in  making  much  of  it.  Economy- 
was,  of  course,  essential  at  the  present  time,  although  when 
it  came  to  be  reckoned  out  it  would  be  found  that  the  amount 
of  coai  actually  saved  was  extraordinarily  small  so  far  as  the 
economies  in  domestic  houses  were  concerned.  At  the  same 
time,  there  were  the  other  economies  that  had  been  pointed 
out,  and  although  he  was  not  at  all  sure  that  it  was  not 
an  undue  interference  with  the  liberty  of  the  subject  to  say 
that  he  should  not  do  these  things,  yet  he  confessed  that 
tobacconists'  shops  were,  before  the  war,  and  to  some  extent 
were  again  now,  painfully  dazzling  in  the  aVnount  of  outside 
light  that  they  employed.  They  would  say  that  it  was  only 
advertisement,  but  he  was  rather  doubtful  as  to  the  effect 
of  treating  this  class  of  lighting  from  the  point  of  view  of 
economy.  There  was  one  serious  and  absurd  waste  going  on 
in  many  parts  of  London,  and  that  was  the  continuance  of 
arc  lamps  in  opal  globes  which  were  now  painted  black. 
These  arc  lamps  were  originally  taking  9  amperes,  and  were 
probably  still  taking  7  amperes,  as  otherwise  they  would  not 
regulate.  A  60-volt  incandescent  lamp  could  be  used  on  these 
posts  without  any  alteration  of  the  wiring  and  an  obvious 
economy  effected  at  once.  Why  it  was  not  done  he  did  not 
know. 

Mr.  Gaster,  replying  to  the  discussion,  said  that,  whether 
the  authorities  accepted  the  advice  or  not,  he  felt  it  was  the 
duty  of  the  Society  to  offer  advice  as  to  where  economies 
could  be  made. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


CHILE. — By  a  law,  dated  January  8th,  the  50  per  cent,  in- 
crease in  Consular  fees  imposed  last  year  for  the  period  April 
1st  to  December  31st,  1916  (see  the  Electrical  Reytew  for 
June  23rd,  1916)  has  been  re-imposed. 

ARGENTINA. — New  laws  have  recently  been  promulgated 
amending  in  certain  respects  the  Tariff  Law  in  force.  By 
Law  No.  10,220,  dated  February  21st,  a  duty  of  5  per  cent. 
ad  vol.  is  to  be  levied  until  December  31st  next  on  goods 
entitled  to  duty-free  importation  under  the  Law  in  force  (with 
certain  specified  exceptions).  [Among  the  articles  affected  by 
the  new  Law  are  plant  and  material  for  electric  tramways.] 

Law  No.  10,221,  dated  February  21st,  provides  that  until 
December  31st,  1917,  a  surtax  of  2  per  cent,  ad  vol.  shall  be 
levied  on  goods  which,  under  the  Tariff  Law,  are  subject  to 
an  ad  valorem  duty  of  from  10  to  20  per  cent.,  and  that  this 
surtax  shall  be  increased  by  5  per  cent,  in  the  case  of  goods 
on  which  the  existing  duty  payable  exceeds  20  per  cent,  ad 
rn/.     [Electrical  goods  are  not  directly  affected  by  this  Law.] 

BRITISH  DOMINIONS  AND  POSSESSIONS.— Complete 
lists  of  the  articles  which  are  prohibited  to  be  exported  to 
various  destinations  from  British  India,  Canada.  New  Zea- 
land, South  Africa,  Newfoundland,  Egypt,  Malta.  Cyprus. 
Mauritius,  Ceylon,  Straits  Settlements,  Hong-Kong,  Nigeria. 
Gold  Coast,  Jamaica,  Barbados,  Trinidad  and  Tobago,  and 
British  Guiana,  have  been  issued  as  Supplements  to  the  Board 
of  Trade  .Journal  for  April  19th  and  26th.  The  information 
in  these  Supplements  supersedes  that  given  in  the  Supple- 
ments issued  on  January  18th  and  25th  respectively.  Copies 
of  the  Supplements  may  be  obtained,  price  3d.  each  (post 
free  4d.)  from  H.M.  Stationery  Office,  Imperial  House.  Kings- 
way,  W.C.  2. 

FRANCE  AND  ALGERIA.— A  complete  translation  of  the 
new  Trench  Ministerial  Decree  of  April  15th,   which  restn.U 
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the  importation  of  goods  into  France  and  Algeria  from  foreign 
countries,  has  been  published  in  the  official  Hoard  of  Trade 
Journal  for   \pnl  86th      The  new  Decree  contains  :  — 

1.  A  list  .I  -n.uls  which  may  be  imported  freely  into 
France  and  Algeria,  without  previous  authorisation,  in  virtue 
of  the  previsions  of  Article  -2  of  the  Decree  of  March  i^ind  : 

2.  A  list  of  goods  -which  may  be  imported  into  France  and 
Algeria  onlj   under  special  licence;  and 

3.  A  list  of  articles  the  importation  of  which  is  to 'form  the 
subject  of  a  special  Decree. 

The  Decree  provides  that  the  prohibition  of  importation 
shall  not  apply  to — 

(a)  Importations  under  the  "  temporary  importation  " 
when  the  goods  are  subsequently  to  be  re-exported; 

(6)  Transhipment  operations  in   roadsteads  and  ports; 

(c)  Transit  operations  to  neutral  countries,  governed  by 
special  agreements. 

Included  in  the  list  mentioned  in  (1)  are  crude  asbestos, 
nude  mica,  graphite,  caoutchouc,  balata,  and  gutta-pewha. 
Fist  (2)  includes  commercial  advertisements,  but  nothing  of 
special  interest  to  the  electrical  industry,  which  is  chiefly 
concerned  with  list  (Hi  in  which  the  following  are  included:  — 
Iron  and  steel  wire;  copper,  pure  or  alloyed  with  zinc.  tin. 
aluminium  or  mancanese;  lead;  tin:  zinc:  nickel;  mercury; 
antimony;  cadmium:  bismuth;  cobalt:  dynamo-electric 
machines;  electrical  wire  and  cables;  armatures  for  dynamo- 
electrii  machines  and  detached  parts;  electric  accumulators 
and  detached  pails;  dry  batteries;  zinc  manufactures:  manu- 
<i  nickel  alloyed  with  copper  or  zinc. 

Goods  net  included  in  the  Lists  are  subject  to  the  arrange- 
ment •!-  to  "  contingents " — see   the  Electrical  Review   for 

April   30th.     Tie-so  g F  may  for   the   present    be   imported 

without  special  permission  until  the  quantities  which  will  be 
allowed    in   have   been  fixed. 

A  Presidential  Decree  dated  April  14th  provides  that  the 
functions  conferred  on  the  "  Oomite  des  derogations  aux 
prohibitions  d'entree"  are  to  be  delegated  to  the  "Commis- 
sion Inteniiinist  -nolle  des  Hois  et  Metaux  "  in  so  far  as  con- 
cerns  goods  in    List   H. 

A  further  Ministerial  Decree,  also  dated  April  14th.  pro- 
vides  that  merchants  or  manufacturers,  who  desire  to  import 
goods  specified  in  Fist  3,  for  delivery  to  a  public  authority 
'State.  Department,  or  Commune),  either  in  the  condition 
in  which  they  wore  imported  or  after  having  been  worked  or 
manufactured,  must  submit  to  the  competent  authority  four 
copies  -i  f  an  application  in  the  prescribed  form,  and  must 
attach  thereto  documentary  evidence,  with  an  indication  of 
tin-  use  to  which  the  goods  are  to  be  put.  and  their  weighl  0] 
measurement. 

When  the  goods  to  be  imported  are  destined  to  be  -tor,  ,1 
ii:  a  shoo  for  sale  or  to  be  delivered  to  the  public,  either  in 
the  rough  state  or  after  having  been  worked  or  manufactured, 
the  merchants  oi  manufacturers  must  submit  the  ^application 
to  tl»-  Ministry  .  t  Commerce,  66  rue  de  Bellechasse,  Paris. 

file  atithoiitv  concerned  is  to  transmit  lour  copies  of  the 
application,  with  it.- opinion  thereon,  to  the  secretariat  oi  the 
"  Commit?.'  ois  et   Metaux,"  14:  rue  de  la  Tremoille 
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Boveri    t.t  CiE.     Ma)    16th.      (Germany,    Ma)    It 

?„058     "Electric    switchboards    and    mam  \v.    \     Rin..- 

kose.      May   17th. 

?.O80  t- of  sound."     M.  Walker.     May    irih. 

7,032      "I  Fuses.*'     I      G     'o  holls.     May  17th. 

Automatic   selectors   fur    telephone    systems."      Siemens 
:  o  rmany,   May   4th.  1916.) 

7. lis.    "Sparking  plugs."    A.   Hvkus  &  J.  A.  Turner.     May  1" 

7.1±.>.     "  Radio-signalling   systems."     1..  de. Forest  &  C.   V.   Loo 
17  '    S.A.,    ■■!    |    33rd,    1916.) 

7,137.     "Telephone    receivers."     A.    Make.      May    18th. 

7.141.     "  Electric    batteries   of   flashlight,."      H.    Bieber.      May   18ih. 

7.15"  '-  tegraph    aeri.ds."     s    Hut       May    18th. 

7. lit;      "Electric    motor    controllers."      P.    s      Brook    &    J.    A.    Hlksr.      May 
- 

7,ls7>.    "Electric   condensers."     Dcbilier    Electrical  Syndi 
I    s.\  .    Maj     >n,i.  1916.) 

7.191.     "Apparatus   for    control    of  dynamo-electric    machine! 
- 

7,200.     "  Microphones."      S.    G.     Urdus.      May    18th. 

7  i».       "  Ionic    r.:-lays,    amplifiers    or    detectors."      S.    I"..    Brown. 

7,254      "Telephone,   tec.,    receivers."      S.    G.    Brown.      May    19th. 

7  -'  -'  [g  rii    -   for   internal-combustion  engines."     G.    K 

C.  Talbot,  Lao.     May  19th. 

7.2h!l      "  Sparking    plugs    for    internal-combustion    engines."     lurrc.; 
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Morgan.      May    19th. 
7.27".     "  E'.vtric   contact-making   devices*     R.   W.  Paul.     Ma] 


PUBLISHED     SPECIFICATIONS. 
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nbers   in  parenthes  hos     under  which   the  specification  will  be 

printed   and  abridged  and   all    subsequent  proceedings   will    be   taken. 
'114.     Actomatic    FlRE    ALARMS.      J.    Jon.;.      January   20th.    1916. 

-      DR    Pi  kiniM     L.IQC7DS.      Elektro-Osmose    Akt.    t. 
Ges    .      June    10th.    1915.      (100,638.) 

o.l'is.     Method  of    uto    Apparatcs  for  Sterilising   Water   and  other    Pot- 
ids.      \\  .    J.    Mellersh-Jackson    iC.    F.    Burgess    Laborato. 
4th,    1111".       105.641.) 

!'.24:i  Lighthouse  and  Beacon  Lights:.  \V.  F.  A.  Richev,  W.  A.  Jcboult 
and     I!      J     s     StobSrt.      Jure    30th.    1916.      .105,678.) 

12,609.  I  Svstkus 

(105.702 

6,104.  Method  of  AuevoioiiA  taking  ir  Shrinkage  of  Coils  of  E^lc- 
iisic  Transformers  and  other  Electric  At-i-aratus.  J.  Hall  &  J.  R.  Kirk. 
April    38th,    1916.      (105,800.) 

6 .74".      E  bctricj     Radiators.      1.    S.     \     Primrose.      Ma)    11th,    1911 
plication,    ii.746  16.)     HOS  - 

7,694.     Electrical  Switches.     II.  \v.  Cos  i  J.  H.  Thorn. .     May  31st,  1916. 

- .:,.o      v,,      .      ,     Electric    Batteries  ok    Accumulators.      H.    1' 
Chloride   Elcctri        S        t  lun-  16th,   1916.     (105,82c 

9,921.     Intercommunication  TelEphons  S\ stems.     J.  \V.  D 
- 

I!. 114      Batter)  I  c  ke  Torpcilo  Bo..t 

Co.,  I    S_A  Vugust  7th.    1916. 

16,453      Proti    pjvi    Devices  for    Electric  Circuits.     W.   J.   Mell.    - 

.      !      - 
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NEW 


PATENTS     APPLIED     FOR, 

(NOT    YET    PUBLISHED). 


1917. 


ompilcd  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co 
Electrical  Patent  Agents.  285,  High  Holborn,  London.  W.C.,  and  I 
Liverpool  and    Bradford. 


I. .812.     "  Swiv  Tline.       Irolle)        pulleys       of       overhead       clectricallv-propelled 
vehicles."     A.   Wood.      May    14th 

(i.823.    "  Synchronised     mec 
Crampton.      May    14th 


under     electrical     control."       P.     J.     R. 


t..S7"  "  Couplings  or  connections  for  electric  cables  of  railway  vehicles, 
Xc."    J.   Sto-o  &  Co.   and  M.   Walton.     May  14th. 

Brush       and       terminal       contact       mechanism      of      dvnamo-electric 
machines."     A.   H.   Darker  and  J.  Stone  &  Co.     May  14th. 

6,889.  "  Method  of  installing  and  disposition  of  electrical  equipment  for 
motor   vehicles."      T.    L.    d'Orville    Reephaker.       May    14lh. 

6,849.  "  Process  of  electric  spot-welding."  R.  H.  LE  Hoffer  &  T.  E. 
Murray.      May    14:h,      iL'.S.A.,    June   28th,    1916.) 

1    '-  Signs,     telegraphs.    &-c,     electrical    advertising     devices."        H.    K. 

Harris.      May    15th. 

6,927.    "Attachment    for   magnets."     0.    O.   Bastian.     May  15th. 

Electric   motor  control   systems."      British   Thomson-Houston    Co. 
.General    I.  Co.,  U.S    V'.      May    15th. 

6,930.     "  Loading! coils     for     telephone    circuits. "       G.     E.     Baiksto,     British 
'    &   Hnssv  Cables,    Ltd..  and    H.    H.    Harrison.      May   15th. 

6,952.  "  Fie.  iric.l  connections  for  utilising  voltage  curve  in  metal-vapour 
rectifiers  feel  with  polyphase  current."  Akt.  Ges.  Brown,  Boverie  et  Cie. 
May    15th.      (Germany, 'May    18th,    1916.) 

6,993c  "Means  for  sealing  openings  in  roof  and  walls  of  electric  ■  furnace 
through    which    electrodes    are   introduced."      H.    Etchells  &   H.    A.    Greaves. 

7,1X11.  "  Electric  resistance  elements."  British  WestTNGHODSE  Electric 
(unc   Co.     May   16th.     (UfS-A.,  June  8th.  1916.) 

7,004.  "  Electric  lampholdcrs."  Cable  Accessories  Co.  &  F.  H.  Reeves. 
May   16th. 

7,009.  "  Electric  switches."  Fife.  Wilson  &  Co.  and  F.  C.  Stockel. 
May  16th. 

7,016.  "  Electromagnetic  apparatus  for  controlling  discharged  torpedoes." 
A.    Watkins.      May   16th. 


Electrolysis  in  Open  Suppurating  Wounds. — GJiarles 
Etass  states  that  electrolysis  can  be  applied  to  all  suppurating 
areas  provided  these  are  such  as  to  permit  the  superposition  of  a 
column  of- fluid  through  which  the  current  can  flow.  Many  septic 
war  wounds  could  be  healed  in  this  way  without  pain  and  without 
the  irritation  of  antiseptic  solutions.  Given  an  open  suppurating 
surface,  an  irregular  wound,  or  a  sinus  discharging  pus.  the  first 
step  is  to  submerge  the  lesion  in  sodium  chloride  solution.  1  or  2 
per  cent.  This,  is  done  in  the  case  oi  ulcers  of  the  leg.  for  example, 
by  placing  over  the  ulcer  a  glass  cylinder,  which  is  made  fluid- 
tight  to  the  healthy  -kiu  by  plasticene.  A  carbon  or  platinum 
foil  electrode  is  just  submerged  in  the  sodium  chloride  contained 
in  this  cylinder,  and  under  the  limb  is  placed  a  large  saline-soaked 
pad.  The  pad  is  male  the  negative  electrode  and  the  disk  over 
the  ulcer  the  positive,  and  a  constant  current  of  a  few milliamperes 
is  passed.  Thereupon  the  chlorine  atoms  become  linked  to  the 
bacteria  in  the  granulations,  and  in  moving  to  the  positive 
electrode  they  carry  the  organisms  out  of  the  ulcer.  There  is  also 
a  strong  germicidal  effect  proceeding  within  the  contents  of  the 
glass  cylinder,  and.  further,  an  increased  blood  flow  is  induced  in 
the  part.  The  aim  of  the  electrolysis  is  to  provide  a  liquid 
highway  ( Nad )  for  the  bacterial  emigration  from  the  wound.  The 
author  adds  that,  while  the  chlorine  atoms  are  carrying  the 
organisms  and  pus  cells  out  of  the  blood,  sodium  atoms,  of  course. 
are  entering  the  tissues,  and  care  must  be  taken  that  the  amount  of 
sodium  is  not  excessive,  or  the  alkalinity  set  up  will  be  painful, 
and  there  may  be  a  retardation  of  healing  due  to  the  toxic  effect 
of  sodiunt  upon  the  cell  protoplasm.  The  ideal  to  be  aimed  at  is  to 
keep  the  reaction  at  the  body  surface  neutral  or  only  slightly 
alkaline.  Certain  organic  acids  of  rather  low  conductivity  if 
mixed  with  sodium  chloride  are  comparatively  little  deeomposetl. 
and  if  only  a  small  current  flows,  the  acid  (as  such)  is  free  to 
neutralise  the  alkalinity  of  the  sodium  atoms  as  they  arrive  at  the 
cathode.  The  author  concludes  that  the  clinical  results  so  far 
obtained  justify  a  much  more  extended  use  of  electrolysis 
Medical  Journal. 
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When  the  House  of  Commons  was  about  to  adjourn 
for  the  \\  hitsun  recess,  the  Prime  Minister  an- 
nounced the  intention  of  the  Government  to  set  up 
seven  Commissions  to  inquire  into  the  causes  of 
Labour  unrest.  We  trust  that  that  important  in- 
quiry is  now  in  progress,  for  upon  the  result  of  its 
investigations  very  much  may  depend.  But  it  would 
be  unwise  were  silence  to  be  preserved  respecting 
another  form  of  unrest  which,  while  it  does  not 
demonstrate  or  parade  itself  in  the  same  ways,  is 
undoubtedly  very  prevalent  in  not  unimportant 
quarters.  This  particular  unrest  would  probably  be 
better  described  as  uncertainty  and  the  spirit  of  un- 
settlement  that  it  entails. 

It  is.  of  course,  recognised  that  in  times  when 
hardly  anything  or  anybody  can  fairly  expect  to 
escape  the  moulding  influence  or  chiselling  of 
tragedy  and  sacrifice,  and  when  there  are  ever- 
changing  factors  emerging,  there  can  be  no  rigid 
or  continuous  policy  in  respect  of  detail.  There 
may  even  arise  emergencies  when  large  policies  mav 
have  to  undergo  revision  so  long  as  vital  principles 
are  not  endangered.  To  millions  of  us  there  are 
many  matters  connected  with  the  war  which  are, 
and  probably  will  long  remain,  obscure;  it  must  be 
so,  because  the  people  as  a  whole  cannot  be  told 
without  the  enemy  knowing  too.  But  it  is  excus- 
able if  the  people  are  tempted  to  wonder,  when  cer- 
tain courses  of  action  are  adopted,  the  reasons  for 
which  they  are  unable  to  fathom,  whether  the 
authorities  themselves  are  not  in  doubt.  Among 
the  certain  and  very  gratifying  matters  of  recent 
date-  we  find  the  intervention  of  America  with  vast 
resources  of  material  and  ships,  and,  sooner  or  later, 
with  millions  of  young  fighting  men  :  also  the  lessen- 
ing of  the  submarine  peril.  We  have  also  been 
given  to  understand  that  there  are  millions  of  men 
of  military  age  in  various  industries  in  the  United 
Kingdom  from  which  we  are  able  to  draw  our  re- 
quired fighting  forces  as  the  work  of  substitution 
progresses.  A  member  of  Parliament,  in  a  recent 
letter  to  the  Times,  put  at  six  figures  the  number 
of  young  colliery  workers  who  were  available  for 
release — many  of  them  eager  for  service,  while  the 
older  men  and  the  people  of  their  localities  desired 
them  to  take  their  rightful  place.  The  National 
Service  movement  called  clamorously  for  men  to 
volunteer  for  industrial  service  of  many  kinds.  Two 
or  three  hundred  thousand  applied,  some  thousands 
were  found  positions,  and  now  little  is  being  heard 
of  the  matter  save  by  means  of  poster  or  hoarding. 

A  month  ago  an  invitation  was  issued  by  the  War 
Office  calling  for  men  above  the  recognised  and 
Parliamentary  military  age  to  volunteer  for  various 
classes  of  service.  This  proposition,  however,  has 
not  yet  matured.  Whether  the  announcement  was 
premature  or  ill-considered,  or  whether  something 
developed  of  which  the  country  was  in  ignorance 
rendering  that  particular  step  undesirable,  we.  of 
course,  cannot  know,  but  all  these  things  working- 
together  have  been  responsible  for  that  kind  of  un- 
rest or  uncertainty  that  we  find  to  be  so  prevalent 
among  the  older  men  who  have  been  for  several 
vears.  and  are  now,  bearing-  the  stress  and  strain  of 
commercial  and  industrial  life.  The  latest  phase  of 
the  matter  is  the  decision  of  the  Army  Council  to 
have  pink  form-  prepared  of  all  registered  men  who 
are  between  the  ages  of  41   and  49.     As  usual,  the 
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newspapers  have  their  different  versions  of  what 
this  move  means.  Some  seem  to  consider  it 
as  the  prelude  to  the  introduction  of  compulsory 
military  service;  others  suggest  that  particulars 
as  to  the  occupations  of  the  men  in  ques- 
tion are  required,  which  may  indicate  some 
form  of  industrial  service  as  being  intended, 
but  without  any  indication  of  enlistment  in  the  near 
future.  The  latter  view  is  more  intelligible  to  the 
layman  than  is  the  former,  for  he  wants  to  know 
what  progress  is  being  made  with  the  efforts  to 
release  the  younger  men  from  industrial  pursuits, 
and  to  what  extent  American  fighting  men  may  be 
counted  upon  at  an  early  date.  We  naturally  see 
that  it  is  one  of  the  weapons  of  war  to  mystify  the 
enemy,  confusing  him  as  to  our  immediate  strength, 
and  as  to  our  reserves  and  their  source.  Yet  we 
have  to  remember  how  unsettling  is  the  effect  of 
the  present  uncertainty  upon  commerce,  finance, 
and  many  branches  of  industry. 

The  average  man  perceives  the  strongest  pos- 
sible reasons  against  raising  the  military  age  a 
single  year  until  the  younger  men  who  are  engaged 
in  work  in  which  substitution  is  possible  have  had 
the  opportunity  of  using  that  physical  strength  and 
adaptability  in  which  they  are  naturally  the  superiors 
of  their  elders.  Not  the  least  disturbing  element 
in  the  uncertain  situation  is  its  effect  upon  the 
numerous  businesses  which  are  already  bearing 
voluntarily  liabilities  or  obligations  in  respect  of 
those  who  on  leaving  their  employment  temporarily 
to  take  up  active  service  had  their  salaries  in  part 
maintained.  Firms  who  carry  this  voluntary  burden, 
and  pay  all  the  necessary  war  taxes,  find  themselves 
faced  with  the  possibility  of  their  older  and  higher 
salaried  men,  and  their  principals,  too,  being  called 
to  the  Colours,  and  there  is  a  limit  to  their  abilitv 
to  supplement  Armypay.  Furthermore,  they  have 
rearranged  their  businesses  in  keeping  with  chang- 
ing events,  advertising  for  and  engaging  men  above 
the  military  age.  These  men  have  just  got  into  the 
running,  and  they,  too,  become  liable  at  the  same 
time  as  the  managers  and  others  who,  by  long  ex- 
perience and  service,  have  been  maintaining  the 
businesses  which  have  enabled  the  fighting  men's 
allowances  to  be  paid.  As  the  Times  pointed  out 
recently,  for  every  head  of  an  important  business 
between  the  ages  of  30  and  40  there  may  well  be  a 
hundred  between  the  ages  of  40  and  50.  We  believe 
that  if  the  leaders  of  industry  were  consulted  on 
this  point  by  the' Army  Council,  or  by  the  War 
Cabinet,  whichever  is  responsible  in  such  a  case, 
they  would  be  able  to  give  very  striking  evidence 
m  support  of  that  statement.  We  have  to  win  the 
war.  That  is  the  prime  consideration  of  all  of  us. 
but  shall  we  not  be  more  likely  to  wage  it  more 
effectively  if  we  minimise  as  much  as  possible  any 
further  interference  with  industry  and  trade?  The 
Minister  of  Munitions  has  desired  to  introduce  dilu- 
tion in  private  industry  in  order  that  such  industry 
shall  remain  as  far  as  possible  efficiently  intact  in 
readiness  for  our  returning  forces.  But  we  cannot 
take  the  heads,  the  managers,  the  men  of  experi- 
ence in  such  connections,  those  who,  too,  maintain 
businesses,  earn  profits,  and  pay  allowances  and 
heavy  taxes,  without,  seriously  hampering  the  indus- 
trial machine.  We  greatly  admire  the  valuable  ser- 
vice that  women  are  rendering  in  clerical  work  and 
in  mechanical  operations  in  engineering  and  other 
industry,  but  you  cannot' train  women  or  fresh  older 
men  to  take  the  place  of  such  men  as  we  have 
indicated. 

Sir  Wm.  Robertson  has  said  that  we  are  making 
a  75  per  cent,  effort  at  home  supporting  the  25  per 
cent,  effort  of  the  Naval  and  Military  Forces.  Both 
he  and  the  Prime  Minister,  too,  have'expressed  their 
convictions  concerning  the  Press  as  an  essential  part 
of  the  nation's  fighting  organisation,  an  admission, 
we  believe,  that  there  must  be  certain  important  dis- 


criminations exercised  unless  the  efficiency  of  the  75 
per  cent,  home  effort  is  to  be  seriously  impaired.  In 
the  Newspaper  World  recently  we  read  a  fully- 
informed  article  in  which  it  was  shown  that  if  the 
Tribunal  rules  of  the  past  year  are  to  be  applied  in 
connection  with  any  possible  compulsion  in  the  case 
of  men  of  41  to  50,  it  will  be  impossible  to  publish 
hundreds  of  weekly  newspapers,  and  many  of  these 
are  essential  for  the  purposes  of  those  engaged  in 
munition-making  industries  and  for  maintaining 
trade  connections  in  readiness  for  after  the  war. 
The  Stock  Exchange,  too,  has  been  much  perturbed 
by  the  prospect  which  threatens  to  take  the  older 
men  who  are  maintaining  that  institution.  It  is  even 
said  that  if  these  men  "  go  "  the  Stock  Exchange 
must  practically  close.  We  cite  these  two  types  of 
cases  as  forceful  examples  of  many  others  in 
general  industry  proving  the  need  for  the  most  care- 
ful discrimination  unless  we  are  going  to  work 
little   short  of  financial   and  industrial   disaster. 

Let  us  quote  one  more :  The  chairman  of  the 
Kalgoorlie  Electric  Power  &  Lighting  Corporation, 
Ltd..  recently  spoke  as  follows  concerning  the  feel- 
ing of  the  company's  tramway  manager  that  he 
must  respond  to  the  call  for  volunteers:  — 

Sir  Wm.  Robertson  agreed  the  other  day  with  a  statement 
that  the  Military  and  Naval  Forces  are  doing  25  per  cent,  of 
the  work  required  to  keep  the  war  and  the  Empire  going 
successfully,  and  that  75  per  cent,  of  it  is  being  done  by  the 
rest  of  the  population.  Assuming  this  to  be  correct,  it  is 
clear  that  the  men  who  are  in  charge  of  important  civilian 
work  necessary  to  hold  the  industries  of  the  Empire  together 
and  produce  some  of  the  sinews  of  war  are  already  doing  the 
best  they  can  do  for  their  country,  and  should  stick  to  their 
work.  From  this  aspect,  selective  compulsory  service  seems 
to  be  better  for  the  country  than  the  voluntary  enlistment  of 
men  experienced  in  business  and  technical  affairs  who  are 
already  more   effectively  employed. 

We  have,  perhaps,  touched  upon  a  subject  which 
is  a  little  removed  from  our  ordinary  concerns,  but 
we  do  so  because  we  consider  it  desirable  that  the 
present  uncertainty  should  be  removed,  that  the 
trade  and  industry,  commerce  and  finance,  of  the 
country  should  be  protected,  and  that  all  possible 
measures  should  be  taken  to  insist  upon  the  young 
men  taking  their  rightful  place.  To  secure  the  last 
of  these  ends  cannot  give  rise  to  further  discontent 
in  Labour  circles,  for  the  raising  of  the  age  may 
often  mean  that  the  older  men  will  be  called  to  fight 
the  while  the  younger  men — perhaps  even  their  own 
able-bodied  sons — are  allowed  to  stay  at  home. 


We  remember  reading  some- 
Oalalith  where,  long  ago,  the  story  told 
on  Tour.  by  a  journalist  of  a  paragraph 
which  he  had  perpetrated,  and 
which,  reproduced  in  succession  by  ■  one  journal 
after  another,  had  circulated  through  the  Press  of 
the  entire  English-speaking  world.  During  recent 
months  we  have  witnessed  a  similar  sequence  of 
adventures  in  connection  with  the  insulating  mate- 
rial known  as  "  Galalith,"  a  German  product  made 
from  milk,  which  we  introduced  to  our  readers  in 
191J.  A  paragraph  describing  galalith,  as  though 
it  were  a  novelty,  recently  went  the  round  of  the 
English  and  American  technical  Press,  and  has  just 
cropped  up  once  more  in  the  Electrical  World, 
which  quotes  it  from  the  Electrician.  We  have 
watched  its  progress  with  increasing  interest,  won1 
dering  the  while  whether  some  exceptionally  able 
advertising  agency  were  at  work,  or  whether  the 
editorial  staffs  of  our  many  contemporaries  were 
troubled  with  short  memories.  Owing  to  its  Ger- 
man origin,  galalith,  we  believe,  cannot  now  be 
obtained  in  this  country,  but  we  may  remind  our 
readers  that  in  April,  1915,  we  drew  their  attention 
to  a  British  substitute  (then  known  as  "  Kasenoid." 
but  now  called  "  Erinoid"),  also  made  from  milk, 
and  designed  expressly  to  take  the  place  of  galalith. 
We  cannot  but  regret  that  the  latter  has,  somehow, 
achieved  so  effective  an  advertisement. 
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DEVELOPMENT     OF     THE 
REDDITCH     ELECTRICITY     UNDERTAKING. 


We  recently  referred  in  our  "Notes"  to  the  remodelling  of 
the  electricity  supply  arrangement  of  the  Bedditch  Urban 

District  Council,  with    a    view  to    meeting  the    growing 
demand  for  cheap  power  in  the  area. 


Parsons  Tcrhixk  Plant.  Redbitch  Electricity  Works. 


1,000-kw.  Parsons  turbojajternatois,  each  capable  of  carry- 
ing 1,500  kw.  under  overload  conditions,  which  operate  on 
steam  at  150  Hi.  pressure  witli  i.'iu  I-'.  Bnperheat,  These 
sets  have  a  speed  of  3,000  r.p.m.,  and  generate  three-phase 
50-cycle  energy  at  2,200  volta  between  phases  and  neutral, 
which  is  earthed,  so  that  any  of  the  original  2,200-volt 
single-phase  feeders  can  he  connected  between  any  phase 
wire  and  neutral.      All    future  extensions    will    be   made  on 

the  three-phase  sys- 
tem, except  for  very 
small  motors,  and  it 
is  anticipated  that, 
the  majority  of  the 
existing  power  con- 
sumers will  desire  to 
substitute  the  more 
efficient  and  cheaper 
three-phase  motors 
for  their  existing 
plant. 

Meantime,  in  order 
to  give  flexibility  to 
the  system,  two 
motor  alternators 
of  1  .Mi  KW.  and 
300 kw.,  respectively, 
have  been  installed 
to  supply  single- 
phase  70-cycle  energy 
from  the  three-phase 
plant,  or  three-phase 
energy  from  the 
single-phase  plant. 
A  new  three-phase 
switchboard  has  been 
supplied  by  Messrs. 
Bertram  Thomas, 
consisting  of  14 
operating  panels  with 
n. 'i'.  gear  in  stone 
en  hides     behind  : 


The  original 
undertaking  was  in- 
augurated in  is; ) '.i, 
and  provided  a 
single-phase  70-eycle 
supply  at  2,200  volts 
to  numerous  under- 
ground transformer 
sub-stations  from 
which  l.t.  consumers 
were  supplied. 

By  March,  1911, 
the  demand  for 
energy  for  power 
purposes  had  out- 
stripped all  others, 
the  undertaking  sell- 
ing over  600,000 
units  for  such  pur- 
poses, as  against 
173,oo0  units  for 
private  lighting  :  the 
need  for  radical 
alterations  was  such 
that  in  1914  Messrs. 
Bandcock  &  Dykes 
were  instructed  to 
consider  and  report 
on  the  whole  matter, 
and  they  ultimately 
recommended  the 
adoption     of    the  1'(l  ■  Motob-altb 

three-phase  system  of 

supply,  with  modern  turbine  plant,  and  re-arrangement  of 
the  underground  mains. 

This  work  has  now  been  completed,  and  the  new  plant  was 
brought  into  use  in  September  last.  ^This  consists  of  two 


itch  Elect-rich 


a    Brown-Boveri    automatic    pressure   regulator  has 
provided. 

To  meet  the  needs  of  the  condensing  plant,  a  new  tower 
capable  of  dealing  with   174,000  gallons  of  water  an  hour 
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lias  been  supplied  by  the  Film  "Cooling  Towers  Co.  ;  the 
old  cooling  tower  will  be  removed  to  make  room  for  boiler- 
house  extensions. 

Meanwhile,  a  new  13,000  lb.  Babcock  &  Wilcox  boiler 
has  been  fixed  in  a  temporary  structure  at  the  end  of 
tlie  new  portion  of  the  engine  house  ;  this  is  complete  with 
.superheater,  pumps,  &c,  and  has  an  independent  si  eel  stack 
and  induced-draught  plant.  In  connection  with  the  dis- 
tribution, the  numerous  original  underground  transformer 
sub-stations  have  been  replaced  by  five  main  sub-stations 
in  Wrick  buildings,  containing  Ferranti  oil-cooled  trans- 
formers, with  B.T.H.  truck-type  h.t.  and  British  Insu- 
lated i,.t.  switchgear ;  one  of  the  sub-stations  is  at  the 
generating  station,  and  of  the  others  two  are  adjacent  to 
factories. 

Glover  three-phase,  four-core  h.t.  and  l.t.  cables  have 
been  laid  throughout  the  principal  parts  of  the  district  ; 
these  are  of  the  diatrine  paper-insulated,  lead-covered, 
steel-armouL'ed  type,  laid  direct  in  the  ground,  the  work 
having  been  carried  out  by  Mr.  R.  N.  Mayne,  the  Council's 
electrical  engineer,  with  direct  labour.  All  joints  and  ser- 
vice boxes  have  plumbed  lead  joints  enclosed  in  iron  boxes 
fitted  with  armour  grips. 

At  the  time  that  Messrs.  Handcock  and  Dykes  submitted 
their  report  the  output  for  the  previous  year  had  been 
1,323,676  units,  and  it  is  anticipated  that  with  the  new 
plant  the  output  should  shortly  reach  3,000,000  units,  and 
that  under  the  new  conditions  a  substantial  reduction  in 
the  cost  of  production  will  be  made. 


SOME     NOTES     ON     THE     MEASUREMENT 

OF     THE     INSULATION      RESISTANCE     OF     A 

LIVE     THREE-WIRE     NETWORK. 


By  g.  W.  !sTUBB1X<;s. 

The  subject  of  measuring  the  insulation  resistance  of  live 
three-wire  networks  has  from  time  to  time  received  con- 
siderable attention,  and  various  rests  for  this  purpose  have 
been  proposed.  It  is.  however,  probable  that  at  least  in 
the  majority  of  the  smaller  central  stations  these  tests  are 
not  used,  owing  to  the  supposed  difficulty  or  inconvenience 
in  making  them.  In  such  stations  reliance  is  placedion 
the  readings  of  the  recording  ammeter  in  the  earth  con- 
nection, it  frequently  being  considered  that,  provided  this 
instrument  indicates  a  reasonably  small  leakage  current,  all 
is  well  with  the  network.  This  state  of  affairs  is  greatly 
to  be  deplored,  for  not  only  is  this  conclusion  entirely  fal- 
lacious, but  proper  testing  of  the  network  is  quite  a  simple 
matter,  and  such  tests,  periodically  taken,  form  a  most 
valuable  guide  as  to  the  conditions  of  the  mains. 

A  few  words  may  be  said  regarding  the  readings  of  the 
centre  zero  ammeter  in  the  earth  connection.  Such  readings 
are  purely  differential,  and,  of  course,  do  not  enable  the 
insulation  resistance  of  the  network  to  be  determined.  They 
are,  however,  very  useful,  if,  as  is  customary,  the  instru- 
ment is  of  the  recording  type.  Small  faults  can  frequently 
be  located  by  an  intelligent  inspection  of  the  ammeter  chart, 
if  such  faults  are  on  consumers'  installations.  The  time 
that  a  fault  comes  on  and  goes  off  will  sometimes  give  a 
useful  indication  of  the  class  of  premises  where  the  fault  is 
to  be  found.  The  writer  recollects  a  case  of  a  partial  earth 
being  discovered  in  this  way  by  the  recording  ammeter 
indicating  a  dinner  hour  that  was  fixed  at  a  different  time 
from  elsewhere.  Faults  on  street  lighting  circuits  can 
often  be  traced  in  the  same  way.  It  has  been  frequently 
stated  that  a  neutral  fault  will  effectively  shunt  the  earth 
ammeter,  and  will  cause  it  permanently  to  read  zero.  It 
should  be  borne  in  mind  that  this  is  only  true  when  there 
is  an  appreciable  resistance  in  the  earth  connection.  When, 
as  is  frequently  the  case,  the  earthing  resistance  is  short- 
circuited  by  a  fuse  or  circuit-breaker,  the  fault  will  act  as  a 
neutral  feeding  point,  and  considerable  currents  may  circu- 
late from  the  neutral  bus-bar  through  the  recording 
ammeter  to  the  neutral  fault.  This  is'the  more  likely  if 
the  neutral  fault  be  on  a  small  distributor  remote  from  a 


feeding  point,  where  the  potential  of  the  distributor  may  be 
considerably  different  from  that  of  the  neutral  bus-bar. 
The  writer  lias  experienced  such  a  case  when  the  circuit- 
bleaker  in  the  earth  connection,  which  was  set  at  25 
amperes,  was  repeatedly  opened,  owing  to  a  dead  earth  on 
the  neutral  of  a  large  consumer's  installation.  Such  occur- 
rences can,  of  course,  be  instantly  differentiated  froirl  faults 
on  an  outer  by  the  fact  that  when  the  circuit-breaker  is 
opened  the  potential  of  the  neutral  remains  at  that  of  earth, 
and  the  ammeter  reads  zero. 

The  tests  that  have  been  proposed  for  the  determination 
of  the  insulation  resistance  of  a  live  network  mostly  depend 
upon  the  alteration  of  the  potential  of  the  neutral  by  the 
creation,  or  the  removal,  of  an  artificial  fault.  The  most 
valuable  of  these  tests  is  that  described  by  Dr.  Alexander 
Russell,  in  which  the  potential  of  the  neutral  above  or 
below  earth  is  determined  before  and  after  breaking  the 
earth  connection.  If  i  be  the  current  through  the  earthing 
resistance,  and  r  and  i\  be  the.  potential  difference  of  the 
neutral  and  earth  before  and  after  breaking  the  earth  con- 
nection respectively,  then  r,  the  insulation  resistance  of  the 
network,  is  given  by  the  formula  R  =  (r,  —  v)ji.  This  can  be 
rewritten  r  =  /',//  — -  r,  where  r  is  the  value  of  the  earthing 
resistance.  By  the  use  of  an  instrument  with  overlapping 
pointers,  a  device  has  been  contrived  that  enables  vji  to  be 
read  directly,  so  that  by  mental  subtraction  of  /•,  which  is.  of 
course,  known  once  for  all,  the  insulation  resistance  can  lie 
determined  without  calculation.  It  would  seem  impossible 
to  improve  upon  so  simple  a  test.  Objections  have  been 
raised  on  account  of  the  necessity  of  breaking  the  earth 
connection.  Seeing  that  this  connection  need  only  lie 
broken  for  a  sufficient  time  to  read  r,,  this  objecjion  does 
not  seem  to  lie  so  very  serious,  especially  as  it  is  quite 
simple  for  the  switch  in  the  earth  circuit  to  be  held  in  by  a 
spring,  thus  obviating  any  possibility  of  its  being  left  in 
tlie  oil'  position.  It  should  also  be  remembered  that  there 
is  no  possible  objection  to  breaking  the  earth  connection 
unless  this  will  cause  the  potential  of  the  neutral  to  travel 
away  from  earth  to  a  considerable  amount.  If,  therefore, 
/■  is  small,  it  is  improbable  that  /•,  will  be  so  large  as  to  be 
dangerous.  This  point  does  not  seem  to"  have  been  properly 
appreciated,  for  a  speaker  before  the  Institution  of 
Electrical  -Engineers,  some  years  ago,  dealing  with  this 
matter,  objected  to  Russell's  test,  on  the  ground  of  the 
undesirability  of  breaking  the  earth  connection,  and  then 
went  on  to  describe  an  additional  test,  in  which  the 
potential  of  the  neutral  was  moved  200  volts  from  that  of 
earth.  There  is,  of  course,  the  possibility  of  a  dead  earth 
occurring  during  the  few  seconds  that  the  earth  switch  is 
out,  when,  if  the  neutral  be  sound,  the  potential  of  the 
other  outer  will  rise  to  double  the  normal  Voltage  from 
earth.  This  possibility  is  not  great,  certainly  not  great 
enough  to  vitiate  the  usefulness  of  this  important  test. 

As  the  insulation  resistance  of  the  network  can  be  calcu- 
lated from  observations  of  the  results  of  any  alteration  of 
the  value  of  an  artificial  fault,  it  is  not  difficult  to  devise 
other  tests  in  which  the  opening  of  the  switch  in  the  earth 
circuit  is  not  necessary.  One  such  test  is  Raphael's.  In 
this  test,  it  will  be  remembered,  ihe  ammeter  with  the 
resistance  in  series  is  shunted  with  a  resistance  of  exactly 
equal  value.  If  </l  and  <l,  be  the  readings  of  the  ammeter. 
or  of  any  instrument  giving  deflections  proportional  to  the 
current,  before  and  after  shunting,  R  the  insulation  resist- 
ance of  the  network  is  given  by  R  =  r  ('/,  —  </j  (2  <i.,  —  i/,), 
r  being  the  value  of  the  resistance  and  ammeter  in  series. 
This  test,  besides  other  limitations,  suffers  from  the  dis- 
advantage of  requiring  an  additional  resistance.  Another 
test  was  suggested  by  Mr.  Taylor  in  a  paper  read  before  the 
Institution  of  Electrical  Engineers  in  1903,  in  which  the 
voltage  difference  between  the  neutral  and  earth  is  brought 
to  zero  by  an  adjustable  artificial  fault  on  an  outer  main, 
when  R  is  given  by  R  =  !'/(»',  —  /),  i,  being  the  current  in 
the  artificial  outer  fault,  and  v  and  i  having  the  same  values 
as  before  ;  this  test,  like  Raphael's,  requires  additional 
apparatus,  in  this  case  in  the  shape  of  an  adjustable  resist- 
ance of  some  size,  the  provision  of  which  might  involve 
some  expense. 

A  simple  test,  which  to  the  writer's  knowledge  has  not 
been  before  suggested,  can  be  employed  when  a  moderate 
resistance   is  normally  short-circuited  by  a  fuse  or  circuit- 
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breaker.  In  this  test  the  current  in"  the  earth  connection 
is  observed  with  the  resistance  short-circuited,  and.  again, 
with  the  circuit-breaker  or  fuse  opened.  Calling  these 
currents  u  and  i  respectively,  and  the  potential  of  the 
neutral  with  the  circuit-breaker  open  v,  the  insulation 
resistance  of  the  network  is  given  by  it  =  r/f/,  —  i).  The 
arrangement  is  shown  in  the  diagram,  fig.  1.  and  the  proof 
is  simple. 

Let  the  voltage  between  the  outers  and  neutral  lie  e.  and 
the  fault  conductivities  of  the  positive,  negative,  and  neutral 
mains  be  respectively  r,,  cs,  and  c„;  we  have,  the  circuit- 
breaker  being  closed, 

'',  B  -  ''2  e  =  /,. 

With  the  circuit-breaker  open  we  have  : — 

<\  (e  -  r)  -  c0  y  —  f,  (E  +  /•)  =  i. 

Subtracting  the  second  of  these  equations  from  the  first, 
v  i',  +  '',  +  e0~)  =  i\  —  i  =   /•  C,  C  being  the  combined 
conductivity  of  the  three  mains.     We  therefore  obtain — 
r  =  ,■/(/,  -  /). 

This  test  is  almost  as  simple  as  Russell's,  but  Is  not  open 
to  the  objection  which  applies  to  this  latter  test.  If  con- 
ditions be  such  that  the  reading  of  the  earth  ammeter  is 
very  small  with  the  circuit-breaker  closed,  an  artificial 
fault  of  known  resistance  can  be  put  on  one  of  the  outers  to 
increase  this  reading.  The  insulation  resistance,  as  calcu- 
lated, will,  of  course,  include  this  resistance,  and  must, 
therefore,  be  corrected  accordingly. 

The  combined  insulation  resistance  of  the  network,  as 
found  by  any  of  these  tests,  is  of  limited  value  by  reason 
of  the  fact  that  the  separate  insulations  of  the  three 
mains  are  still  unknown.  The  problem  of  obtaining 
these  separate  values  is  one  of  considerably  greater 
difficulty  than  that  of  finding  the  combined  value.  It 
is  obvious  that  it  is  impossible  to  solve  the  problem  by  the 
use  of  artificial  faults,  and  consequently  other  means  must 
be  found.  Of  the  three  insulation  resistances  it  is,  perhaps, 
most  desirable  to  know  that  of  the  neutral,  as  a  serious 
diminution  in  the  insulation  resistance  of  either  of  the 
outers  is  usually  indicated  by  the  recording  ammeter  in  the 
earth  connection,  simultaneous  faults  on  the  two  outers 
being  of  rare  occurrence.  An  approximate  method  of 
obtaining  the  insulation  resistance  of  the  neutral  can  easily 
be  contrived  on  the  assumption  that  the  insulation  resist- 


ances of  the  outers  are  so  high  that  the  positive  and  negative 
leaks  are  negligible.  By  causing  the  potential  of  the 
neutral  to  travel  away  from  earth  by  an  artificial  leak  on  an 
outer,  it  is  possible  by  measuring  the  current  in  the  leak 
and  the  current  returning  through  the  earthing  resistance 
to  obtain  the  current  returning  through  the  neutral  faults. 
The  arrangement  is  shown  in  the  diagram,  fig.  2. 

If  i,  be  the  current  in  the  leak,  /'  that  in  the  resistance, 
and  v  the  potential  of  the  neutral,  we  have  /,  —  i  as  the 
current  in  the  neutral  leaks.  The  insulation  resistance  of 
the  neutral  is  accordingly  r0  =  ;•/(/,  —  /).  As  before 
stated,  this  result  is  only  accurate  if  the  insulation  resist- 
ances of  the  outers  are  very  high  compared  with  that  of  the 
neutral.  If,  therefore,  this  method  gives  a  satisfactory 
value  of  the  neutral  insulation,  the  actual  insulation  resi>r- 
ance  will  be  slightly  higher. 

In  order  to  obtain  accurate  values  of  the  separate  insula- 
tion resistances  of  the  three  mains,  it  is  necessary  to  introduce 
another  alteration  to  the  existing  conditions,  and  it  has  been 
suggested  by  Dr.  Gisbert  Kapp  and  Dr.  Dennis  Coales,  in  a 


communication  published  in  the  Journal  of  Ehe  Institution 
of  Electrical  Engineers  in   1909,  that  this  can  l» 

altering  the  vj>lta'_<e  across  each  sidi  'if  the  system.  The 
method  depends  upon  raising,  first,  tin  voltage  on  the 
positive  siil'.  and  then  the  voltage  on  the  negative  side,  the 

voltage  across  the  outers  meanwhile  being  maintained 
constant.  The  alteration  in  the  potential  of  the  neutral 
from  earth  with  a  moderately  high  resistance  in  the  earth 
circuit  is  obtained,  and  from  the  observed  data  tin  insula- 
tion resistances  of  the  three  mains  can  be  calculated.  The 
method  can  be  readily. adapted  so  that  it  is  not  necessary  t" 
open  the  circuit-breaker  in  the  earth  connection,  if  means 
are  employed  for  determining  with  fair  accuracy  the 
alteration  in  the  current  in  the  earth  connection.  If 
the  normal  voltage  across  each  side  of  the  system  be  e.  and 
this  be  increased  on  the  positive  side  by  an  amount  e, 
which  will,  of  course,  not  be  sufficient  to  exceed  the 
deviations  in  voltage  allowed  by  authority,  the  voltage  on 
the  negative  will  lie  diminished  by  a  similar  amount. 
These  voltages  will  now  be  respectively (b  +  r)  and  (e  —  e). 
Lei  i he  current  in  the  earth  connection,  the  short-circuiting 
circuit -breaker  being  in,  be  /,.  The  positive  voltage  is 
now  diminished,  and  the  negative  raised,  to  assume  values 
of  (e  —  e)  and  (e  +  e)  respectively,  when  the  current  in 
the  earth  connection  will  lie  »,.  These  conditions  can  he 
represented  by  the  following  equations.  cv  c.  <'0.  having 
the  same  values  as  before  : — 

c,  (e  +  e)  -  c3  (e  -  e)  =  >\. 

< ,  (e  —  e)  -  r,  (e  +  e)  =  /,. 

Subtracting  2  e  (c,  +  O  =  /,  —  >',.  , 

'",  +  ''2  =  (i,  —  ',)/-  e,  and  c0==  c  —  (t,  —  >2)j '2  e,  c  being 
the  combined  conductivities  of  the  three  mains  as  found  by 
Russell's  or  some  other  test. 

If  conditions  are  such  that,  the  current  in  the  earth  con- 
nection is  very  small,  an  artificial  leak  can  be  introduced  to 
give  good  readings,  and  if  this  same  leak  be  used  to 
determine  R  or  C  its  value  need  not  be  known,  as  it  will  be 
included  in  the  value  of  i\  +  <•,  as  found  in  the  second  test, 
and  also  in  the  value  of  c,  and  its  effect  will  therefore  be 
eliminated.  This  test  will,  of  course,  fail  if  the  fault  on 
the  neutral  is  so  great  as  to  cause  currents  to  circulate 
between  it  and  the  neutral  bus-bar  ;  but  as  has  been  before 
pointed  out.  this  state  of  affairs  can  lie  detected  at  once  by 
opening  the  circuit-breaker-  in  the  earth  connection,  when 
the  potential  of  the  neutral  will  not  alter  :  this  being  the 
case,  a  bad  neutral  fault  will  be  indicated,  and  quantitative 
measurements  will  be  quite  superfluous.  The  test  may 
otherwise  be  of  some  value,  as  it  is  not  difficult  to  carry 
out,  the  alterations  to  the  voltage  across  the  outers  being 
easily  made  by  the  switchboard  attendant. 

It  has  been  suggested  to  measure  the  insulation  resistance 
of  the  neutral  by  drawing  away  its  potential  from  earth  by 
an  artificial  fault,  and  by  observing  the  increase  in  the 
currents  in  the  neutral  feeders.  This  method  is  of  doubtful 
use  unless  the  insulation  of  the  neutral  be  very  low  ;  as,  in 
order  to  get  observable  alterations  on  the  neutral  feeder 
ammeters,  it  will  be  necessary  to  subject  the  neutral  to  an 
undesirable  potential  from  earth,  and  thus  reproduce,  in  a 
worse  form,  the  disadvantage  of  Russell's  test.  If  the 
neutral  insulation  be  very  low  the  test  suggested  earlier  in 
this  article  will  lie  of  greater  service.  The  method  of 
observing  the  alterations  in  the  current  in  neutral  feeders 
is  invaluable  in  locating  a  neutral  fault,  as.  in  these  circum- 
stances, a  considerable  artificial  leak  will  not  greatly  alter 
the  potential  of  the  neutral,  and  considerable  currents  can 
be  caused  to  flow  through  the  fault.  By  testing  and  trans- 
ferring, a  neutral  fault  can  by  this  means  lie  localised  b  IS 
small  a  section  as  may  be  desired. 

It  is  hoped  that  the  above  notes  will  assist  to  dispel 
the  popular  idea  that  insulation  tests  on  a  live  network  are 
complicated  or  difficult.  By  the  use  of  an  instrument  with 
overlappinc;  pointers  mounted  on  a  panel  with  suitable 
switchgear.  Russell's  test  becomes  one  of  the  extremest  sim- 
plicity, and  can  he  performed  periodically  by  so  compara- 
tively unskilled  a  r>  switchboard' attendant.  If 
the  breaking  of  the  earth  connection  be  considered  unde- 
sirable. Raphael's  test,  or  the  one.  suggested  by  the  wxitei'. 
can  be  employed,  the   latter  requiring  no  special  apparatus 
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and  a  very  simple  calculation.  It  is,  of  course,  impossible 
to  anticipate  or  prevent  all  faults  by  periodical  testing,  as 
it  is  well  known  to  mains  engineers  that  a  distributor  sec- 
tion that  tests  approximately  perfect  to-day  may  go  down 
to-morrow,  while  another  section  may  show  a  low  test  and 
last-  for  years.  Nevertheless,  apart  from  mechanical 
damage  and  accidental  causes,  such  as  the  flooding  of  a 
disconnecting  box,  faults,  as  a  rule,  take  some  time  to 
develop  ;  and  it  therefore  follows  that  an  incipient  fault 
should  be  indicated  by  a  lowering  of  the  insulation  resist- 
ance of  the  network.  These  remarks  apply  especially  to 
the  neutral  of  the  system,  for  as  in  this  case  the  conductor 
is  but  rarely  very  much  removed  from  earth  potential,  an 
incipient  fault  will  take  longer  to  develop,  but  will  possibly 
break  down  instantly  if  subjected  to  full  voltage  by  a  dead 
earth  on  an  outer.  It  is  therefore  desirable  frequently  to 
check  the  insulation  of  the  neutral,  to  avert  the  possibility 
.of  a  dead  earth  causing  a  shut-down.  The  neutral  test 
described  by  Dr.  Kapp  and  Dr.  Coales,  already  referred  to, 
or  the  adaptation  of  this  test  suggested  by  the  writer,  may 
be  of  use  in  this  connection. 

In  conclusion,  it  may  be  of  interest  to  refer  to  a  remark 
made  by  Dr.  Sumpner,  speaking  before  the  Institution  of 
Electrical  Engineers,  in  11)04,  on  the  subject  of  network 
testing.  It  was  pointed  out  that  Russell's  test  depends 
upon  a  simple  principle  stated  by  a  French  scientist  over 
30  years  ago.  This  principle  may  be  stated  as  follows  : 
If  in  any  complicated  system  of  resistances  and  b.m.f.'s  two 
points  are  joined  by  an  adjustable  resistance,  by  observing 
simultaneous  values  of  the  current  in  this  resistance,  and 
the  voltage  across  it,  the  resistance  of  the  system  between 
the  two  points  in  question  can,  by  Ohm's  law,  be  calculated 
by  dividing  the  alteration  in  voltage  by  the  alteration  in 
the  current.  This  most  interesting  point  does  not  seem  to 
have  received  the  attention  that  it  deserves.  The  formulas 
for  Russell's  and  Raphael's  tests  can  be  immediately  deduced 
from  it.  In  each  case  i  and  /•,  /[and  vv  being  simultaneous 
values  of  the  current  in  the  earth  connection  and  the 
potential  of  the  neutral  respectively,  the  insulation  resist- 
ance R  will  be  given  by  R  =  (/•,  —  r)j(i  —  /,). 

In  Russell's  test — 1\  =  0  and  R  —  (v,  —  v)ji. 

In  Raphael's  test — vy  =  K  rdt,  and  /•  =  K  r  <l„ 
i  =  2  k  /V2,  and  /,  =  k  rf, 
n  =  r  (rf,  -  da)j(2  ,k  -  ,/,). 

In    the    test    suggested    by    the   writer — v  =  0,   R  = 

'•,:'(',  -  *)• 

These  results  are  so  simple,  compared  with  the  rather 
cumbersome  algebraical  expressions  usually  employed  to 
establish  the  formulas,  as  to  be  worthy  of  notice. 


With  this  equipment  "grounds "  having  as  high  a  resistance  as 
500,000  ohms  can  be  detected  visually  by  comparing  the  lamp 
intensities.  Much  higher  resistance  grounds  than  can  be  indicated 
by  the  lamps  can  be  detected  audibly  by  the  alarm  bell  operating. 
Extremely  poor  grounds,  such  as  a  wire  lying  on  dry  anil  painted 
cement  inside  a  station,  have  even  been  detected  by  the  device. 

"  Hightensite,"   a   New   Insulating   Material. 

One  of  the  conditions  exerting  a  controlling  influence  in  the 
electrical  engineering  industries,  the  existence  of  which  was 
revealed  to  us  by  the  war,  was  the  fact  that  the  manufacture  of 
certain  essential  classes  of  insulating  materials  was  an  almost 
absolute   monopoly   in   German   hands.     We    refer    especially   to 

a... 


Fig.  1. — "  Hightensite  "  Distributor. 

moulded  compositions,  of  which  "'  Stabilit  "  was  the  most  impor- 
tant, as  was  exemplified  in  the  legal  proceedings  recently  reported 
in  our  pages,  this  being  par  excellence  the  most  suitable  material 
for  use  in  the  manufacture  of  magnetos  and  similar  apparatus 
requiring  the  highest  insulation.  Fortunately,  in  this  connection, 
as  in  so  many  other  industries,  the  skill  and  ingenuity  of  British 
manufacturers  have  not  been  found  wanting.  Compelled  to  find 
substitutes  for  the  formerly  imported  materials,  they  have  com- 
pletely retrieved  the  situation.  We  have  just  received  from  the 
Park  Royal  Engineering  Works,  Ltd.,  of  Cumberland  Avenue, 
London,  N.W.  10,  samples  of  their  new  "Hightensite"  insulating 


Fig.  2.— Small  Moulded  Parts  of  "Hightensite.' 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND     PLANT. 

Readers  are  incited,  to  submit  particulars  of  nor  or  improved 
devices  and  apparatus,  which  will  be  published  if  considered  of 
sufficient  interest.  - 

Earth   Detector   for  Transmission   Lines. 

In  order  that  operators  may  be  warned  of  any  grounds  on  the 
1,200  miles  of  2,200- volt  lines  of  the  Southern  California  Edison  Co. 
as  soon  as  they  develop,  Mr.  G.  E.  Armstrong  has  devised  an 
earth  detector,  which  is  more  sensitive  than  the  static  type,  and  in 
addition  gives  an  audible  as  well  as  a  visible  signal.  The- outfit 
includes  three  Y-connected  2.200/122-volt  transformers,  across  the 
secondaries  of  which  are  »connected  carbon  lamps,  arranged 
symmetrically  inside  a  cylindrical  case  with  a  ground-glass  front, 
and  separated  by  partitions.  Between  the  primary,  neutral,  and 
earth  is  connected  a  high-resistance  telegraph  relav,  with  an  alarm 
bell. 

When  a  "  ground  "  occurs  on  any  one  of  the  lines  the  potential 
across  the  transformer  connected  to  that  phase  will  be  reduced  and 
the  potential  of  the  remaining  transformers  slightly  increased. 
Coincidently,  current  will  flow  from  the  neutral  to  ground,  and 
the  lamp  which  is  connected  across  the  grounded  phase  will  be 
dimmed  or  extinguished,  depending  on  the  resistance  of  the  ground, 
and  the  other  lamps  will  increase  in  intensity.  At  the  same  time 
the  current  flowing  from  neutral  to  ground  through  the  telegraph 
relay  will  ring  the  alarm  bell.  The  relay  is  so  connected,  however, 
that  its  coils  are  automatically  short-circuited  directly  after 
transmitting  the  signal,  to  protect  them  against  excessive-  voltages 
which  might  occur. 


material,  which,  it  is  claimed,  is  even  better  than  *'  Stabilit"  ;  it  is 
a  hard  substance,  tougher  than  ebonite,  taking  a  very  clean-cut 
thread  and  susceptible  of  a  high  polish.  As  an  insulator, 
Hightensite  takes  a  place  in  the  highest  rank,  and  its  dielectric 
strength,  as  determined  by  the  National  Physical  Laboratory,  is 
over  20,000  volts  per  millimetre  ;  it  is  also  non-inflammable  and 
non-hygroscopic,  but  is  not  suitable  for  use  in  contact  with  oil, 
owing  to  rubber  being  one  of  its  constituents. 

Hightensite  is  made  in  the  form  of  rods  and  sheets,  but  its  chief 
uses  appear  to  lie  in  the  direction  of  moulded  parts,  with  or  with- 
out metal  fittings  embedded  in  them.  We  have  before  us  a  !l-point 
distributor  for  a  rotary  engine,  and  must  express  our  admiration 
for  the  beauty  of  the  fitting  as  a  work  of  art,  apart  from  its 
electrical  and  mechanical  properties.  We  are  informed  that  over 
100.000  parts  are  now  in  hand  for  various  Government  orders. 
The  accompanying  illustrations  show  the  distributor  above 
mentioned,  and  a  variety  of  small  parts  for  magnetos  and  similar 
applications. 

Electrical  Exhaust  Fans. 

Messrs.  S.  G.  Leach  S  ''o„  Ltd.,  of  2B-30,  Artillery  Lane.  E.C.. 
recently  issued  a  new  exhaust  fan  list,  LF  7,  one  of  a  series  of 
eight  fan  lists. 

The  fans  are  fitted  with  the  ordinary  box  blade  or  the  more 
efficient  patented  Beedle  blade— the  latter  in  the  2,  3  anil  4-way 
types,  the  2-way  being  most  efficient  on  free  intake  and  discharge, 
whilst  the  3  and  4-way  types  are  more  suitable  for  working  against 
resistance. 

The  fans  are  motor  or  belt-driven  ;  in  the  former  case  direct- 
current  series  motors  of  the  totally -enclosed  or  semi-enclosed  pattern 
are  fitted,  starters  with  automatic  features  being  recommended  for 
D.c.  fans  above  24  in.  size,  and  if  above  240  volts  working  pressure, 
and  for  all  sizes  for  higher  pressures. 
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Induction  type  short-circuited  rotor  A.c.  motors  are  also  fitted, 
for  single  or  polyphase  working  ;  12-in.  to  18-in.  diameter  fans  can 
be  made  for  use  on  25  to  133-cycle  supply  ;  fans  from  21  in.  to 
36  in.  for  25  to  83-cycle  supply,  and  larger  sizes  for  any  frequency 
from  25  to  60  cycles. 

The  smaller  fans  are  grease  lubricated,  and  in  A.r.  and  larger 
size  D.c.  fans  ring  oilers  are  provided.      All  parts  of  the.  fan  and 


Fig.  3. — Two-way  i>.r.  Beedle-blade  Fan. 


motor  are  interchangeable,  so  that  replacements  can  be  quickly 
and  cheaply  made. 

We  illustrate  in  fig.  3  a  2-way  Beedle-blade  fan  with  D.c.  motor, 
and  in  fig.  4  a  bos-blade  fan  with  A.c.  motor. 

It  may  be  of  some  interest  to  quote  from  the  tabulated  data  con- 
tained in  the  list,  that  a  2-way  Beedle-blade  D.c.  fan,  24  in.  size,  at 
600  R.P.M..  gives  4.800  cb.  ft.  per  min.  air  discharge,  on  120  watts, 
while  a  24-in.  A.c.  box-blade  fan  at  560  R.P.M.  gives  3,500  cb.  ft.  per 


Fig.  4._a.C.  Box-blade  Fan. 


min.  air  discharge  on  165  watts,  the  figures  referring  to  free  intake 
and  discharge. 

A  series  of  curves  shows  the  more  efficient  results  obtained  with 
the  Beedle-blade  type  of  fan.  but  experience  indicates  the  necessity 
of  knowing  the  exact  conditions  of  working  in  order  to  obtain  the 
best  results. 

Messrs.  Leach  &  Co.  specialise  in  fan  work,  and  supply  the  usual 
accessories,  such  as  regulating  resistances,  starters,  louvre  and 
butterfly  shutters,  &c. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  tiie  earliest  possible  moment.  Xn  letter  can  he publislted 
unless  ire  hare  the  writer's  mime  ami  address  in  our  possession. 


Static  Sub-stations. 

With  regard  to  your  contributor's  article  on  "Static  Sub- 
stations," an  arbitrary  comparison  of  the  number  of  sub-stations  in 
two  areas  of  supply,  without  reference  to  pressure,  system  (two  or 
three-wire),  or  the  age  of  the  undertaking,  is,  unfortunately,  a 


counsel  of  perfection  only  having  an  academic  interest  for  a  gnat 
many  districts.  How  many  engineers,  in  charge  of  undertakings, 
considered  in  their  day  the  dernier  cri  in  electric  supply,  do  not 
dream  of  the  unattainable  ideals  indicated  by  your  contributor  .' 
How  many,  in  thinking  of  their  systems,  would  not  "  shatter  them 
to  bits  and  then  remould  them  nearer  to  the  heart's  desire,"  if  the 
barrier  of  finance  did  not  intervene.' 

Mains  Engineer. 

June  2nd,  1917. 


Trade  After  the  War. 


With  reference  to  the  article  and  correspondence  on  the  above 
subject  which  has  appeared  in  your  paper  lately,  I  send  herewith  a 
cutting  from  the  Lijttelton  Times  of  March  28th,  which  has  some 
bearing  on  the  subject,  and  may  be  of  interest  at  the  present  time. 

Comment  is  hardly  necessary,  as  the  results  of  the  proposal  are 
obvious.  The  men  on  their  return  from  America  will  naturally 
recommend  the  apparatus  which  they  are  used  to,  which  will  be 
American.  If  British  goods  are  to  have  a  big  field  here,  some  form 
of  advertising  and  popularising  British  manufactures  must  be 
begun. 

The  training  of  engineer*  in  England  in  the  manner  offered  by 
the  American  Commercial  Attache  to  Australasia  would  seem  to 
be  an  exceedingly  practical  scheme,  which  merits  consideration. 

A.M.I.E.E. 

New  Zealand. 

From  the  Lyttelton  Times.  N.Z. 
Before  the  Chamber  of  Manufactures,  at  Melbourne,  a  few  days 
ago.  Prof.  Kennedy,  American  Commercial  Attache  to  Australasia, 
delivered  a  very  interesting  lecture  on' the  advantages  of  modern 
methods  in  business  and  the  possibility  of  closer  co-operation 
between  manufacturing  Australia  and  her.  big  brother,  manu- 
facturing America The  lecturer  explained  the  methods 

of  training  adopted  by  large  companies  in  America,  such  as  the 
Westinghouse  Co.  and  the  General  Electric  Co..  who  specialised 
among  their  apprentices  and  themselves  reared  their  own  skilled 
mechanics,  foremen,  and  high  technical  men.  He  stressed  the 
value  of  specialisation  and  factory  organisation  as  aids  to  industrial 
success,  and  predicted  an  industrial  renaissance  in  England  after 
the  war.  On  behalf  of  the  American  Bureau  of  Domestic 
and  Foreign  Manufactures,  he  was  empowered  to  offer  to  train 
Australian  apprentices  in  America,  so  that  they  could  bring 
back  to  Australia  the  best  and  latest  in  the  American  industrial 
world.  The  chief  qualification  was  that  the  applicants  should  he. 
graduates  of  technical  schools.  Other, desirable  qualifications  were 
quickness  of  observation,  earnestness,  grit,  good  health,  democratic 
ability  to  get  along  with  men.  and  ambition.  The  apprentice  who 
did  not  possess  these  qualifications  would  be  unlikely  to  complete 
his  course.  A  living  wage  of  $50  to  875  (£10  to  £15)  a  month 
would  be  paid  during  apprenticeship. 

[In  this  connection,  we  may  draw  attention  to  the  excellent 
scheme  devised  by  Mr.  Harper,  city  electrical  engineer,  Melbourne, 
which  was  described  in  our  issue  of  April  20th,  1017. — Eds. 
Elec.  Rev.] 


Business  as  Usual  "  ? 


I  beg  to  enclose  yon  an  advertisement  cut  out  of  a  paper,  and  as. 
at  the  present  time,  most  of  us  who  have  in  the  past  done  any  con- 
siderable amount  of  business  are  in  the  condition  that  almost 
the  only  thing  we  are  looking  forward  to  is  to  preserve  business 
connections,  it  seems  rather  odd  that  anybody  should  be  in  a  posi- 
tion actually  to  want  trade  in  this  manner  :  it  is  more  particularly 
pointed  when  I  notice  in  the  same  issue  that  a  firm  at  Huddersfield 
have  a  running  advertisement  for  20  wiremen  for  Government 
work.  I  am  quite  sure  that  most  firms  with  the  few  men  they 
have  left  have  more  than  enough  to  do  to  keep  their  old  customers 
running  without  wanting  to  take  any  new  work  on,  and  if  this 
optimistic  gentleman  who  advertises  has  such  a  superfluous  staff.  I 
think  I  could  recommend  the  attention  of  the  Tribunals  or  the 
.Ministry  of  Munitions  to  him.  It  will  he  interesting  to  know 
where  the  new  buildings  are  going  up.  unless  these  are  Government 
factories. 

Contractor. 

June  2nd,  1917. 

[copy.] 

ELECTRICAL  Installation  Contractor  requires  cor- 
respondents in  various  towns  to  report  upon  likely 
business  openings  ;  liberal  remuneration.  Manufacturers 
and  Builders'  Agents,  and  others  conversant  with  build- 
ing and  electrical  developments,  communicate  with  H419, 
Evening  Post,  Leeds. 


National  Insurance  (Unemployment)  Acts,  191 1  to  1916. 

— Contributions  are  payable  in  respect  of  : — 

2.270  X.— Workmen  employed  in  the.  gas  department  of  a  City 
Council,  and  engaged  in  drilling  holes  in  gas  lamp  pillars,  or  in 
painting  lamps  in  a  workshop. 
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WAR     ITEMS. 


Municipal  Employes  for  Military  Service. — The  Glasgow 
T.C.'a  Special  Committee  recommends  that  '24  employds  in 
the  service  of  the  Glasgow  electricity  department,  and  71 
additional  employes,  provided  suitable  sub  titutei  are  found 
for  them,  be  released  for  service  with  the  Colours. 

Exemption  Applications. — The  Military  appealed  to  the 
East  Sussex  Tribunal  against  exemption  until  August  9th 
granted  to  two  electrical  litters  (41  and  30,  and  passed  for 
general  serviee),  and  to  .Inly  !)th  allowed  to  the  manager  (33, 
Bl),  engaged  with  a  Brighton  firm  of  electrical  engineers. 
The  men  are  engaged  in  much  work  at.  hospitals,  and  the 
firm  pleaded  a  depleted  staff.  25  of  the  staff'  of  35  being  hoys 
and  women,  the  skilled  men  left  numbering  only  five.  In  the 
ease  o|'  the  titter  aged  oil,  the  exemption  was  made  final;  in 
the  other  two  eases  the  exemption   was  confirmed. 

At  Bexlev.  a.  review  was  made  of  eonditional  exemption 
held  by  R.  Puffitt  (35)  and  T.  Grady  (37),  both  in  Class  A, 
motonnen  on  the  U.D.C.  tramways.  The  Military  Repre- 
sentative said  that  such  men  were  required  for  transport  ser- 
vice. Mr.  Harris  said  that  the  men  came,  on  the  staff  ai  a 
very  critical  time,  when  others  went  into  the  Army.  The 
Tribunal  respited  the  appeal  until  six  other  eases  were  gone 
into.  The  Tribunal  also  dealt  with  the  eases  of  \.  R.  Wil 
hams  (4ii,  Bl),  engineer  and  tram  depot  superintendent;  A. 
H.  Duly  (29),  stoker-driver;  C.  E.  Higgs  (41),  engine  fitter, 
&c.  ;  and  W.  E.  Wicks  ('21,  C3))  mains  assistant;  all  of 
whom  had  been  de-hadged.  The  ease  of  'Wicks,  who  is 
medically  unfit,  was  adjourned  until  he  is  called  up;  in  the 
other   eases   three  months'   exemption   was  conceded. 

At  Oxford,  the  Electric  Light  Co.  asked  for  three  months' 
exemption  for  W.  C.  Coatcs  (27),  shift  stoker,  hut  the  appeal 
was  refused.  The  company  also  appealed  for  F.  R.  Stevens 
(27),  engine  fitter,  and  H.  J.  Brooks  (31),  shift  stoker,  and 
the  Military  appealed  against  three  mouths'  exemption 
granted  to  S.  J.  Wright  (33),  switchman.  It  was  stated  that 
the  cases  had  been  dealt  with  as  between  the  dilution  officer 
and  the  military  representative^  and  the  latter  agreed  to  the 
cases  being  dismissed  in  view  of  exemption  granted  by  a. 
Government  department. 

At  Winchester,  the  Military  appealed  against  conditional 
exemption  held  by  a  shift  engineer,  aged  19,  in  Class  A.  on 
the  staff  at  the  Corporation  electric  light  works.  The  manager, 
.  Mr.  Ayton.  said  that  of  26  men  employed  at  the  works.  17 
were  of  military  age.  one  being  unfit  owing  to  his  having  a 
short  leg.  The  man  appealed  against  was  previously  on  the 
clerical  staff,  but  he  came  originally  with  the  idea  of  taking 
up  electrical  engineering,  and  he  took  over  the  work  of  a 
shift  engineer  in  August.  1915.  An  effort  was  being  made  to 
get  a  girl  substitute.  The  works  were  kept  running  for  24 
hours  in  eight-hour  shifts,  and  if  he  lost  one  of  his  shift 
engineers  the  others  would  have  to  work  in  two  shifts  of  hi 
hours  each.  They  had  lost  17  men  from  the  works,  and  then- 
places  had  been  taken  by  men  not  of  military  age,  boys,  and 
girls.  The  appeal  was  allowed  and  the  exemption  camelled, 
with  one  month's  grace. 

Before  the  Essex  Tribunal,  the  military  appealed  against 
conditional  exemption  held  by  H.  T.  Baker  (37,  CI),  who  is 
engaged  as  an  engineer  at  the  Ilford  tramwav  depot.  It  was 
urged  that  it  was  very  important  that  the  trams  should  be 
kept  running,-  because  there  were  so  manv  munition  workers 
in  the  district.  The  appeal  was  disallowed,  and  the  exemp- 
tion continued. 

Folkestone  Tribunal  has,  on  a  review,  confirmed  condi- 
tional exemption  held  by  W.  R.  Varney  (39),  electrician  at 
the  Electric  Theatre 

^Worcester  Tribunal  has  given  exemption  until  September 
30th  to  W.  Tetstall  (21),  electrician.  He  is  the  onlv  man  left 
in  the  business  of  Mr.  C.  E.  Abell,  who  is  a  lieutenant  in  the 
Army. 

Mr  J  M.  Joseph  (26,  C3),  dealer  in  electrical  fittings  of 
Leyton,  has  been  given  exemption  until  the  end  of  Sep- 
tember. 

Mr  W  ft.  Meredith  (35),  electrical  engineer,  Lye  was 
appealed  against  by  the  military,  he  having  been  'given 
three  months'  exemption  by  the  Local  Tribunal  on  the  ground 
that  he   is  m  a  certified  trade.     The  appeal   was  allowed 

At  Denton,  Manchester,  a  number  of  appeals  by  the  Mili- 
tary Representative  against  exemption  granted  to  tramwav 
employs  were  heard.  The  Military  Representative  asked 
that  men  classified  as  A  or  Bl  should  have  their  certificates 
cancelled,  but  not  to  be  called  up  until  substitutes  were  pro- 
vided, and  until  Mr  Anderson,  the  manager  of  the  Oldham 
Ashton  &  Hyde  Electric  Tramways  Co.  was  satisfied  that  the 
substitutes  were  acting  satisfactorily  The  Tramwav  Co 
opposed  the  application,  and  on  their  behalf  it  was  pointed 
out  that  it  was  an  important  and  necessary  undertaking  and 
that  it  had  already  lost  as  many  men  as  could  be  spared 
i'ltty-two  employes,  including  mechanics  and  electricians  had 
gone  into  the  Army.  Twelve  motonnen  had  their  certificates 
varied,  the  Chairman  saying  they  would  be  put  in  reserved 
occupations  so  long  as  they  continued  as  motor  drivers  or 
until  a  competent  substitute  was  provided  bv  the  military 
authorities. 

0.  .Dring,  station  foreman  of  the  Ilfracomhe  Electric  Light 
and  Power  Co.,  Ltd.,  was,  on  May  31st,  granted  by  the  Hrra- 


combe    Tribunal    a    further   extension    to    October,    when     the 
case    will    again    come    forward.      Mr.    II.    Stewart,    the  resident. 

engineer,    appeared    for    the  company.       The  case   was  not 
pressed  bj    the   military   authorities. 


LEGAL. 


An  Irish  Electrical  Assessment. 
The  Lord  Chief  Justice  of  Ireland,  sitting  in  the  Appeal  'Court. 
Dublin,  agreed  that  the  hearing  should  be  taken  up  as  early  as 
possible  of  the  case  of  the  Clones  Electric  Light  and  Power  Co., 
appellants,  and  the  Commissioner  of  Valuation,  respondent, 
which,  it  was  explained  by  counsel,  raises  an  important  point  of 
valuation  law.  The  matter  arises  on  a  case  stated  by  County  Court 
Judge  Johnston. ,at  the.request  of  the  Valuation  Commissioner,  who 
is  dissatisfied  with  a  decision  of  the  Judge  at  Monaghan. 

The  plaintiff  company  appealed  against  an  order  imposing  a 
revised  valuation  of  £100  (which  included  £20  upon  the  appel- 
lants' power  station*),  assessed  upon  the  undertaking.  The  first 
valuation  had  been  £75  and  £25  respectively,  making  an  aggregate 
of  £100.  Appellants  submitted  that  the  revised  valuation  was 
excessive.  The  County  Court  Judge  reduced  the  valuation  to  £75, 
apportioning  £25  to  the  buildings,  &c,  and  engines  therein,  and 
£50  to  the  mains,  poles  and  easements.  The  questions  for  the 
High  Court  of  Appeal  are  : — («)  Assuming  it  to  be  aquestion  of  law, 
not  of  tact,  was  the  County  Court  Judge  right  in  holding  that,  the 
accumulators,  dynamos,  switchboard  and  shafting  and  electrical 
instruments  were  not  machinery  for  the  production  of  motive 
power  .'  and  (7>)  was  the  County  Court  Judge  right  in  eliminating 
the  present  value  of  the  machinery  from  the  calculation  as  to  the 
"  landlord'6  allowances,"  and  treating  that  value  as  part  of  the 
tenant's  capital  in  respect  of  which  "  tenants'  allowances  "  should 
be  made  .' 

The  Lord  Chief  Justice  said  an  important  point  of  principle 
was  involved,  and  the  Court  would  like  to  have  it  fully  argued  on 
a  day,  or  days,  suitable  to  all  parties. 


Dundalk  Electric  Lighting  Loans. 
In  the  Chancery  Division  of  the  High  Court  of  Justice  in  Ireland, 
before    Mr.  Justice   Barton,  on  Friday   last,   the    Dundalk  Urban 
Council's  application  in  respect  of  electric  lighting  capital  came  on 
for  hearing,  the  defendant  being  the  Attorney-General  for  Ireland. 

Plaintiffs  sought  a  declaration  that  under  the  Public  Health 
Act  and  the  Electric  Lighting  Acts  the  Local  Government  Board 
were  entitled,  if  they  thought  fit,  to  grant  a  loan  to  provide 
working  capital  or  working  balance  to  enable  their  electric  lighting 
undertaking  to  be  carried  on,  wages  to  be  paid,  and  other  expenses 
to  be  met  until  revenue  could  be  collected.  The  Council  had  entered 
into  a  contract  to  supply  current  for  power  and  lighting  to  the 
Great  Northern  Railway  of  Ireland  for  their  works  at  Dundalk, 
and  for  that  purpose  had  ordered  two  Diesel  engines  ;  but,  owing 
to  the  war,  the  delivery  of  the  engines  had  been  delayed,  and  the 
Council  had  been  unable  for  one  year  to  carry  out  their  contract 
with  the  railway  company,  thus  causing  a  loss  of  £1,800  in  revenue. 
Owing  to  this  situation  the  estimated  revenue  had  been  depleted, 
and  the  Council  applied  to  the  Local  Government  Board  for 
sanction  for  a  loan  of  £2,000,  but  they  replied  that  they  had  no 
power  to  sanction  such  a  loan,  as  it  was  only  for  permanent  works, 
and  not  for  working  capital,  that  a  loan  could  be  granted.  They 
granted  £3,000  for  additional  plant  required. 

Mr.  Dickie,  K.C.,  for  the  Council,  opening  the  arguments, 
cited  several  cases  to  establish  the  right  to  seek  the  opinion  of  the 
Court  on  the  point  of  law,  •  notwithstanding  the  decision  of  the 
Local  Government  Board.  He  entered  at  large  into  the  question 
of  the  meaning  of  the  term  "  capital,"  urging  that  working  capital 
was  as  necessary  as  the  capital  cost  of  plant,  since,  he  said,  there 
was  no  use  providing  plant  unless  the  Council  had  the  funds  to 
pay  for  it,  and  the  Council  had  no  authority  to  strike  a  rate  for 
this  purpose,  though  they  could,  at  the  end  of  the  year,  strike  a 
rate  for  any  deficiency. 

Mr.  T.  F.  McGahon.  chairman  of  the  Council,  furnished  details 
of  the  capital  expenditure  on  plant.  The  Council  in  the  first  year, 
to  provide  working  capital,  advanced,  he  said,  £580,  and  later  they 
permitted  the  electricity  department  to  retain  a  large  share  of  its 
income  in  order  to  finance  the  working,  with  the  result  that  the 
department  remained  in  debt  to  the  Council  on  account  of  interest 
and  sinking  fund.  This  was  felt  to  be  an  unsatisfactory  arrange- 
ment, and  the  Council  wished  authority  to  overdraw  the  bank 
account  of  the  electricity  undertaking  for  the  purpose  of,  from 
time  to  time,  paying  wages  and  running  expenses,  as  would  be  done 
in  like  circumstances  by  any  commercial  concern,  instead  of  having 
the  concern  in  debt  to  the  Council^ 

In  cross-examination,  Mr.  McGahon  said  that,  owing  to  the 
delay  in  getting  the  railway  company's  contract  under  way.  the 
Council  had  been  involved  in  heavy  capital  charges,  and  their 
application  to  the  Local  Government  Board  Inspector  was  alter- 
natively for  leave  to  re-borrow  the  amount  thus  paid  while  the 
railway  scheme  was  non-productive,  or  for  a  loan  for  working 
capital. 

Mr.  Spalding,  electrical  engineer,  detailed  the  arrangement  for 
supplying  working  capital  to  the  undertaking. 

For  the  Attorney-General,  Mr.  Wylie,  K.C.,  held  that  under  the 
Public  Health  Act,  which  was  the  foundation  of  the  Council's 
borrowing  powers,  money  could  only  be  borrowed  for  permanent 
works. — The  further  hearing  was  adjourned  until  this  week. 
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.SOME     PATENT     AND     TRADE     MARK 

CASES. 


[I'llnM    A    LEGAL  CONTRIBUTOR.] 


Tuose  who  write  in  the  papers  about  the  law's  delays  and 
seek  to  explain  the  slowness  of  the  legal  machine,  sometimes 
attach  a  portion  of  the  blame  to  patent  and  trade  mark  cases. 
While  it  is  true  that  enquiries  as  to  the  rights  of  patentees  do 
occupy  a  considerable  portion  of  judicial  time,  the  general 
public  knows  very  little  about  them.  When  a  breach  of  pro- 
mise case  is  in  the  list  the  reporters  flock  to  that  particular 
court  and  take  note  of  everything  that  occurs.  On  the  other 
hand,  when  a  patent  case  is  called  on  for  hearing,  the  reporters 
box  is  vacated  almost  at  once. 

In  these  circumstances  the  public  have  little  opportunity 
of  studying  the  details  of  this  class  of  case  except  through  the 
columns  of  the  technical  press,  and  even  a  technical  paper 
must  needs  exercise  a  certain  amount  of  discrimination,  lor 
instance,  it  is  not  every  patent  case  that  would  interest  the 
electrical  engineer.  The  invention  of  a  new  kind  of  safety  pin 
might  concern  his  amiable  lady,  but  a  case  concerning  it 
would  not  be  likely  to  involve  any  principle  which  really 
affected  him  in  his  business. 

In  the  following  paragraphs  will  be  found  collected  together 
a  few  recent  patent,  trade  mark,  and  passing-off  cases  which 
appear  to  be  of  general  interest  to  readers  of  the  Electrical 
Review.  . 

Amongst  patent  cases,  those  which  have  to  do  with  failure 
to  work  the  patent  in  this  country  have  naturally  taken  a 
somewhat  prominent  position. 

In  R.  Ward's  patent  (33  R.P.C.  408)  an  application  was 
made  under  Section  '27  of  the  Patents  and  Designs  Act,  1907, 
to  revoke  a  patent  granted  to  Wardwell  for  "  Improvements 
in  or  relating  to  winding  machines  for  yarn  threads,  tapes, 
and  the  like"  on  the  ground  that  the  patented  article  was 
manufactured  exclusively  or  mainly  outside  the  United  King- 
dom. It  was  contended  on  behalf  of  the  patentee  that  there 
was  no  manufacture  of  the  patented  article  either  in  the 
United  Kingdom  or  elsewhere,  inasmuch  as  the  machine 
which  was  admittedly  manufactured  outside  the  United  King- 
dom did  not  come  within  all  the  claims  of  specification,  and 
that  consequently  the  section  did  not  apply.  Alternatively, 
it  was  contended  that  the  machine  comprised  many  castings 
which  could  only  be  obtained  satisfactorily  in  the  United 
States.  It  was  held  by  the  Comptroller-General  that  the 
machine  manufactured  in  the  United  States  embodied  the 
patentee's  invention,  or  at  any  rate,  an  important  part  of  it; 
that  it  was  covered  by  many  of  the  more  important  claims, 
and  must  therefore  be  considered  as  a  "  patented  article." 
Further,  the  reasons  given  for  non-manufacture  in  the  United 
Kingdom  were  not  satisfactory.  He,  therefore,  decided  to  re- 
voke the  patent,  but  suspended  the  making  of  the  order  for 
one  month  to  allow  the  patentee  an  opportunity  of  applying 
to  amend  his  specification  by  striking  out  such  parts  as  ad- 
mittedly embodied  the  patented  article  which  was  manufac- 
tured in  the  United  Sates  and  not  in  this  country.  The  ap- 
plicant was  awarded  35  guineas  costs. 

In  another  recent  case,  an  attempt  was  made  by  a  patentee 
to  secure  a  prolongation  of  the  term  of  his  patent.  It  never 
was  easy  to  obtain  an  extension  of  time;  and  this  case  affords 
a  favourable  example  of  the  difficult;  there  is  in  persuad- 
ing the  court  to  .allow  a  patentee  to  enjoy  his  monopoly  for 
a  longer  period  than  14  years. 

In  1899  a  patent  was  granted  lor  a  "  method  of  and  appara- 
tus for  effecting  the  storing  up  of  speech  or  signals  by  mag- 
netically influencing  maguetisable  bodies."  One  of  the  claims 
was  for:  "The  herein  described  method  of  receiving,  storing 
and  reproducing  messages,  signals,  or  the,like.  by  subjecting 
a,  maguetisable  body,  such  as  steel  wire  or  strip,  to  the  action 
of  an  electro-magnet  which  moves  along  it,  or  along  which 
it  is  moved,  the  coil  of  this  magnet  being  first  in  connection 
with  a  transmitter,  so  that  the  wire  or  strip  is  influenced  in 
a  manner  corresponding  to  the  signals  transmitted,  and  the 
coil  being  then  in  connection  with  a  telephone,  receiver  by 
which  the  signals  which  influenced  the  wire  or  strip  are  repro- 
duced." A  petition  for  the  extension  of  the  patent  was  pre- 
sented by  the  assignees  of  the  patent,  an  American  company, 
which  was  not  a  manufacturing,  hut  only  a  promoting,  com- 
pany. The  hulk  of  that  company's  stock  was  held  by  a 
Danish  company,  which  itself  was  not  a  manufacturing  com- 
pany, the  manufacturing  in  Denmark  being  done  by  another 
Danish  company.  No  attempt  has  been  made  to  Work  the 
patent  in  the  United  Kingdom,  beyond  an  endeavour  to  form 
a  company  for  the  purpose.  The  invention  was  of  great  scien- 
tific merit,  and  apparatus  made  in  accordance  with  it  gave 
good  results,  but,  although  many  attempts  had  been  made  to 
produce  a  commercially  useful  apparatus,  no  success  had  been 
achieved  before  the  date  of  the  presentation  of  the  petition. 
The  petition  did  not  state  the  fact  that  the  patentee,  with  an 
associate,  had  received  £  10.000  from  the  sale  of  shares  in  one 
of  the  foreign  companies:  it  stated  that  the  great  defect  in  the 
machines  had  been  their  difficulty  of  adjustment  and  their 
fragility,  but  the  patentee  in  his  evidence  stated  that  a  ma- 
chine exhibited  did  not  suffer  from  fragility.  It  was  held  that 
the  petitioners  had  not  shown  that  the  merits  of  the  invention 
were  such  as,  in  the  interests  of  the  public,  would  justify  the 
extension  of  the  term  of  the  patent,  and  that  they  had  not 


explained  or  attempted  to  explain  or  justify  their  not  having 
attempted  to  put  the  invention  into  use  in  this  country;  also 
that  if  an  extension  were  granted  the  benefit  of  it  would  be- 
long directly  to  the  petitioners  (who  had  not  done  anjtning 
to  develop  the  invention),  and  indirectly  to  the  Danish  com- 
pany, and  still  more  indirectly  to  the  patentee;  and  that  the 
petitioners  were  wanting  m  the  required  uberrima  piles,  in 
that  they  had  not  stated  in  their  petition  the.  patentee  s  profit, 
aud  had  stated  that  the  machines  suffered  from  fragility,  lue- 
petition  was  dismissed. 

It  is  often  convenient  for  a  patentee  who  has  attached  a 
trade  mark  to  his  patented  article  to  limit  the  use  ol  that 
trade  mark  to  the  top  of  the  patented  article,  especially  in  a 
case  where  lie  grants  a  licence  to  use  the  patent.  The  validity 
of  this  practice  was  discussed  in  the  Bowden  Wire  Ltd.  v. 
Bowden  Brake  Co.,  Ltd.  The  plaintiff  company,  who  were 
the  proprietors  of  the  patent  for  the  well-known  "  Bowden 
Wire"  used  in  connection  with  the  transmission  of  power  for 
cycle  and  motor-cycle  brakes,  in  1901  promoted  the  defendant 
company,  and  transferred  to  it  that  part  of  their  business 
which  was  concerned  with  brakes  for  pedal  cycles  only.  In 
1903  the  plaintiff  company  registered  a  trade  mark  for  brakes 
for  velocipedes  consisting  of  a  picture  of  a  coil  of  wire  with 
the  word  "  Bowden  "  enclosed  therein,  and  they  granted  a 
licence  to  the  defendant  companv  to  use  this  mark  in  con- 
nection with  the  brakes  for  pedal  cycles.  The  licence  was 
limited  to  the  continuance  of  the  letters  patent.  In  1904  the 
plaintiff  company  registered  the  same  trade  mark  in  respect 
of  certain  other  goods  in  Class  13.  The  directors  of  the  two 
companies  were  substantially  the  same  until  shortly  before 
the  commencement  of  the  action.  On  the  expiration  of  the 
patent,  the  defendant  company  continued  to  use  the  mark, 
not  only  on  brakes  for  pedal  cycles  but  also  in  respect  of 
brakes  for  motor-cycles,  which  they  then  began  to  manufac- 
ture. ■  The  plaintiff  company  brought  an  action  to  restrain  the 
defendant  company  from  using  the  trade  marks  on  any  goods 
manufactured  by  "them.  The  defendant  company  contended 
that  the  licence  was  ineffective,  and  that  the  mark  had  been 
used  by  them  for  a  great  number  of  years,  not  only  with  the 
knowledge  but  also  with  the  concurrence  of  the  plaintiff  com- 
pany. The  defendant  company  moved  to  expunge  the  trade 
marks,  and  alleged  that  they  were  not  distinctive,  and  that 
they   were  calculated  to  deceive. 

It  w-as  held  that  the  defendant  company  had  no  general 
right  to  continue  to  use  the  trade  mark  after  the  term  of  the 
licence  had  expired,  and  no  right  to  prevent  the  plaintiff  com- 
pany from  continuing  to  use  the  mark  in  the  same  manner 
as  they  had  used  it  since  the  registration.  It  was  also  held 
that  the  trade  marks  were  distinctive  and  not  deceptive,  but 
that  on  the  ground  of  non-user,  an  order  should  be  made  under 
Section  35  (1)  of  the  Trade  Marks  Act,  1905,  varying  the  entry 
of  the  first-mentioned  trade  mark  by  restricting  it  to  brakes 
for  road  vehicles  other  than  velocipedes  or  .cycles  wholly  pro- 
pelled by  the  physical  force  of  the  rider.  No  costs  of  the 
motion  were  given  except  that  the  applicants  w  ere  ordered  to 
pay  the  registrar's  costs.  In  the  action  an  injunction  against 
infringement  of  the  trade  marks,  limited  in  accordance  with 
the  above-mentioned  restriction,  was  granted  with  costs. 

While  dealing  with  patent  and  trade  mark  cases,  it  may 
be  convenient  to  say  a  few  words  about  passing-off  actions. 
A  trader  frequently  owns  that  which  is  better  than  any  patent 
or  trade  mark,  namely,  a  good  name,  in  the  use  of  which  lit- 
is protected  by  the  courts.  A  recent  case  may  be  cited  in  this 
connection  in  order  to  show  in  what  circumstances  the  courts 
will  interfere. 

It  was  laid  down  many  years  ago  that  a  man  will  not  geuer 
ally  he  restrained  from  using  his  own  name  in  connection  with 
goods  made  or  manufactured  by  hiin,  unless  it  is  clearly  shown 
that  he  has  intended  to  deceive  the  public.  The  principle 
was  re  affirmed  in  a  ease  relating  to  pianos.  It  appeared 
that  .John  Brinsmead  &  Sous,  Ltd..  the  well-known  pianoforte 

makers,    brought    an    action    against    U.dwanl    (1 ge    Stanley 

Brinsmead.  a  pianoforte  manufacturer,  arid  Waddington  & 
Sons,  Ltd.,  pianoforte  dealers,  to  restrain  them  from  passing 
off  pianos  made  by  Stanley  Brinsmead  as  and  lor  the  pianos 
ul'  the  plaintiff  company,  and  they  also  charged  the  defendants 
with  conspiring  together  to  SO  pass  .ill  the  pianos.  The  plain 
till  company   put  on   the  fall  of  their  pianos  the  Words  "John 

Brinsmead    &   Sons,    I don,"   in  capital   Roman    letters  eur- 

rounded  by  lines.  On  the  fall  of  the  pianos  made  by  the  de- 
fendant there  appeared  in  a  running  hand  the  name  "Stanley 
Brinsmead,''  with  a  broad  dash  at  the  foot  of  the 
back  under  the  whole  of  the  name,  and  the  word  "  London 
in  printed  Roman  characters  underneath.  In  the  .nils  of  the 
initial  "  S  "  iii  small  letters  were  placed  the  name-  "  Edward  " 
and    "George."     The   evidence    showed    that    a    "Brinsmead 

piano"    meant    to  the   trade  and  to  the   pi, Mica   piano  made  bj 

the  plaintifl  company,  and  thai  the  christian  name  used  by 
the  plaintiff  company  and  those  ol  the  defendant  company  were 
not  generally  known  It  also  appealed  that  the  defend 
piano,  w,o  ,  heap  instruments,  and  had  a  sale  amongst  a  dif- 
ferent class  of  people  from  that  to  which  the  plaintiff's  com- 
pany's new  pianos  were  sold.  The  defendants,  Waddington 
and  Sons.  Ltd..  previously  to  and  at  the  trial,  offered  to  submit 
to  Tin  injunction  restraining  them  from  passing-off,  if  the 
charge  of  conspiracy  were  withdrawn,  which  '-tier  was  not 
plaintifl  company.  The  evidence  against 
Waddington  a  Sons,  Ltd..  showed  that  they  had  advertised 
pianos  of  the  defendant  Brinsmead  as  "Brinsmead"  by  it- 
self, and  had  represented  to  customers  that  one  of  such  pianos 
was   a    "Brinsmead"    piano.     It    was    held:    (1)   That   the 
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defendant  Brinsmead  had  put  his  name  Stanley  on  hia 
pianos  as  prominently  as  the  word  "Brinsmead,"  and  had  not 
attempted  to  imitate  the  mode  in  which  the  plaintiff  com- 
pany's name  was  used,  and  that  he  had  not  aeted  dishonestly, 
notwithstanding  that  he  knew  that  he  was  deriving  some  ad- 
vantage from  the  fact  that  his  name  was  the  same  as  that 
of  a  well-known  manufacturer;  ('2)  that  the  charge  of  con- 
spiracy failed.  The  action  against  him  was  dismissed  with 
costs.  Waddington  &  Sons,  Ltd.,  having  submitted  to  an 
injunction  restraining  from  passing-off.  an  order  was  made 
against  them  with  the  costs  of  the  plaintiff  company  up  to 
the  date  of  the  first  offer,  except  so  far  as  the  costs  had  been 
increased  by  the  charge  of  conspiracy,  but  the  plaintiff  com- 
pany was  ordered  to  pay  the  increased  costs  and  the  costs  from 
the  date  of  the  offer. 

The  second  case  involved  an  attempt  to  acquire  a  monopoly 
by  claiming  an  exclusive  right  to  the  title  of  a  magazine,  but 
it  was  not  always  successful.  In  Stevens  v.  CasseU  and  Co. 
(1913),  30  R.P.C.,  199,  the  plaintiffs  were  the  publishers  of 
magazines  called  "The  Magazine  of  Fiction"  and  '"The 
Monthly  Magazine  of  Fiction."  The  defendants,  who  were 
also  publishers,  had  for  many  years  issued  a  magazine  called 
"  Cassell's  Magazine,"  and  had  lately  changed  the  name  to 
"  CasseU 's  Magazine  of  Fiction  and  Popular  Literature."  The 
price  of  the  plaintiffs'  magazine  was  threepence,  and  the  de- 
fendants' fivepence.  The  plaintiffs  brought  an  action  against 
the  defendants  claiming  an  injunction  to  restrain  them  from 
passing  off  their  magazine  as  and  For  the  plaintiffs'  magazine, 
and  gave  evidence  to  show  that  when,  on  many  occasions, 
persons  had  asked  for  "The  Magazine  of  Fiction"  the  de- 
fendants' magazine  had  been  tendered.  At  the  conclusion  of 
the  plaintiff's  ease,  and  without  calling  on  the  defendants,  it 
was  held  that  the  plaintiffs  had  proved  no  title  to  .relief;  that 
they  had  no  right  to  the  exclusive  use  of  the  words  "  Magazine 
of  Fiction,"  which  were  purely  descriptive  words;  and  that 
there  was  no  evidence  of  deception.  The  action  was  dismissed 
with  costs 


BUSINESS   NOTES. 


Electrical  Trade  of  Cuba. — A  report  has  been  issued  by 
the  Department  of  Commerce  (Washington),  prepared  by  a  Special 
Agent  of  the  Department,  on  the  market  for  electrical  goods  in 
Cuba.  The  various  classes  of  electrical  work  on  the  island  are  dis- 
cussed in  detail,  and  suggestions  are  made  regarding  the  possibilities 
of  developing  the  business  in  the  future.  The  application  of  elec- 
tricity to  systems  of  lighting,  power  plants,  especially  in  sugar 
mills,  heating  devices,  and  the  numerous  other  miscellaneous  uses 
to  which  electricity  is  put  in  Cuba,  have  all  been  studied.  The 
report  may  be  seen  by  British  firms  interested  at  the  Department 
of  Commercial  Intelligence,  73,  Basinghall  Street.  London,  E.C.  2. 

Prohibited     Exports     from     Sweden. — The     Swedish 

Government  has  prohibited  the  exportation  from  that  country  of 
electrical  machines,  such  as  generators,  motors,  and  converters  ;  also 
transformers  and  damping  rollers,  and  stators.  rotors,  current 
collectors,  magnet  poles,  ami  brush-holders,  when  exported 
separately. 

Book     Notices.  —  "Science    Abstracts."      A    and    B. 

Vol.  XX.  Part  5.  May  2f,th.  1917.  London:  E.  &  F.  N.  Spon, 
Ltd.     Price  Is.  6d.  each  net. 

"  Proceeding*  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVI.  No.  ."..  May,  1917.  New  York:  The  Institute. 
Price  |1. 

"  The  Canadian  Patent  Office  Record  and  Register  of  Copyrights 
and  Trade  Marks."  Vol.  XL  V.  No.l.  January  31st,  1917.  Ottawa: 
J.  de  L.  Taehe.     Price  2u  cents. 

Catalogues  and  Lists. — The  Power  Plant  Co.,  Ltd., 

West  Drayton.  Middlesex.— Leaflet  relating  to  flexible  couplings  in 
a  variety  of  patterns. 

Messrs.  W.  T.  Henley's  Telegraph  Works.  Ltd.,  Blomfield 
Street.  E.C. — Folder  giving  details  of  a  few  of  the  Henley  terminal 
boxes,  wall  type,  stocked  ready  for  delivery  ;  also  the  Henley  lead- 
(  one  gland  and  porcelain  terminal  ends.  Revised  list  No.  U1U4  (fifth 
edition)  consists  of  108  pages  of  well  illustrated  particulars,  with 
tabulated  sizes,  reference  numbers,  and  prices  of  a  variety  of  Henley 
terminal  boxes.  The  several  sections  deal  with  the  following  manu- 
factures : — Lead  cone  and  standard  wiping  glands,  terminal  boxes 
for  indoor  use.  ditto  for  outdoor  use,  terminal  boxes  for  telephone 
and  multicore  cables,  colliery  terminal  boxes,  porcelain  terminal 
ends,  miscellaneous  boxes,  and  accessories.  Since  the  last  edition 
appeared,  several  additions  have  been  made,  and  in  the  telephone 
terminal  box  section  large  reductions  in  prices  have  been  made. 

British  Thomson-Houston  Co.,  Ltd..  77.  Upper  Thames 
Street,  London,  E.C. — New  41-page  list  (No.  10,555A).  containing 
very  full  information,  with  illustrations,  prices.  ,tc.  of  "  Eye-Rest  " 
indirect  lighting  fittings.  Several  new  types  of  fittings  are  included. 
The  contents  show  the  extent  to  which  the  "  Eye-Rest  '  equipment  is 
now  adapted  for  use  with  half-watt  type  lamps.  The  new  list 
also  contains  complete  details  and  illustrations  of  lighting  installa- 
tions, giving  full  illumination  data  and  tables  of  values,  thus 
permitting  the  ready  solution  of  lighting  problems  with  this  form 
of  lighting  equipment.     Special   attention    is  drawn  to  the    new 


"Eye-Rest"  Portables,  employing  the  indirect  lighting  equipment 
with  half-watt  type  lamps  with  floor  and  table  standards,  thus 
giving  an  equipment  which  is  independent  of  a  ceiling  fitting  and 
can  be  used  in  any  part  of  the  room  or  removed  from  room  to 
room  as  conditions  require.  The  list  is  being  distributed  to  all 
holders  of  B.T.H.  Lamp  and  Wiring  Supplies  Handbook  Binders, 
and  copies  can  be  obtained  on  application  to  the  Lamp  and  Wiring 
Supplies  Department  at  the  address  given. 

Light  Electric  Motor  Co.,  Baltic  Street,  Dundee. — A  set  of 
illustrated  leaflets  dealing  briefly  with  various  portable  electric 
tools — electric  drilling  machines,  electric  grinders,  motor-driven 
pumps,  and  grinding  and  polishing  machines — and  giving  prices  of 
same. 

Spain. — A  new  company  has  lately  been  formed  at  Palma 

de  Mallorea  with  a  capital  of  £20,000  and  the  title  La  Sociedad 
Electro-Mecanieo  Industrial,  to  carry  on  an  electrical  and  engineer- 
ing business. 

Bankruptcy  Proceedings.  —  Brown.  Frederick,  elec- 
trician, Llanelly. — First  and  final  dividend,  Ss.  in  the  £,  payable  at 
Official  Receiver's  Office.  4.  Queen  Street,  Carmarthen.' 

Excess    Profits    Duty. — The    Hoard    of    Referees    has 

ordered,  in  response  to  an  application  by  the  Victoria  Falls  and 
Transvaal  Power  Co..  Ltd..  for  an  increase  of  the  statutory  per- 
centage as  respects  "  the  business  of  supplying  in  bulk  electrical 
power  and  power  in  the  shape  of  compressed  air  in  the  Transvaal 
Province  of  the  Union  of  South  Africa."  that  the  statutory  per- 
centage be  increased  to  H  ptr  cent,  in  the  case  of  companies  or 
other  bodies  corporate  and  to  10  per  cent,  in  the  case  of  any  other 
trade  or  business. 

Liquidations. — Isaria,  Ltd. — The  controller,  .Mr.  (1.  s. 

110,  Leadenhall  Street,  E.C,  has  applied  tor  his  release. 

Trade   Announcement.— Mr.  F.  Evill.  who  represents 

the  Klein  Engineering  Co.  (1908),  Ltd..  and  the  Timbrell  and 
Wright  Machine  Tool  and  Engineering  Co..  Ltd.,  has  removed  to 
159,  Victoria  Street.  Westminster.     Telephone:  "  Victoria  1501." 

For  Sale.— Mkssrs.  C.  A.  'Tricks  &  Son  will  offer  for 

sale  by  auction,  at  Bristol,  on  June  12th  and  13th.  the  electrical 
stock  in  trade,  fittings,  &c,  of  Mr.  C.  M.  Simpson.  Particulars  are 
given  in  our  advertisement  pages  to-day. 


LIGHTING  AND  POWER  NOTES. 


Belfast. — Strike. — On  the  1st  inst.  72  semi-skilled  and 

unskilled  labourers  employed  at  the  Corporation  electricity  works 
went  on  strike  for  higher  wages.  The  men  contended  that  they 
should  have  had  a  rise  of  5s.  per  week  when  that  advance  was  given 
some  weeks  ago  by  the  Committee  on  Production  to  the  engineers 
and  the  members  of  certain  Federated  Unions  in  the  employment 
of  the  Corporation  Tramways.  An  arbitrator  is  to  be  appointed  by 
Sir  George  Askwith,  with  a  view  towards  an  adjustment  of  the 
question.  On  the  two  days  of  the  strike  the  services  of  light  and 
power  were  carried  on  as  usual. 

Birmingham. — Year's   AVorkinc— The   annual    report 

of  the  Corporation  electricity  department  for  the  year  ended  March 
31st  last,  shows  that  the  total  number  of  units  sold  was  149,724,637 
as  compared  »with  117,016,321  units  in  the  previous  year,  repre- 
senting a  revenue  of  £717,831,  as  compared  with  £498,962.;  over 
29,000,000  of  the  32,718,316  increase  in  the  units  sold  was  for 
extra-high-tension  current,  the  increase  in  this  item  alone  being 
over  55  per  cent.  The  output  for  lighting  and  power,  exclusive  of 
tramways,  shows  an  increase  of  35  per  cent.,  while  the  money 
value  of  this  supply  shows  an  increase  of  50  per  cent.  After 
meeting  all  charges  for  interest  and  sinking  fund,  there  is  a 
balance  of  £67.794,  of  wdiieh  sum  £40.000  has  been  transferred  to 
renewals,  and  the  balance  it  is  proposed  to  pay  to  the  credit  of  the 
rate  account. 

In  order  to  facilitate  the  handling  of  coal  the  Committee  recom- 
mends the  purchase  of  additional  land  at  Nechells  for  railway 
siding  accommodation,  at  a  cost  ot  £1,600. 

The  award  of  the  arbitrator,  Mr.  W.  W.  Mackenzie.  K.C.. 
appointed  by  the  B.  of  T.  to  consider  the  application  of  the  em- 
ployes of  the  gas.  electricity  supply,  tramways,  and  water  depart- 
ments of  the  Corporation  for  an  additional  5s.  6d.  per  week  has 
been  received.  The  grant  is  of  5s.  per  week  for  the  first  full  pay 
day  following  the  award,  which  is  dated  May  22ud. 

Bray  (Co.  Wicklow). — Electric  power  has  been  installed 

in  a  new  hosiery  factory  opened  by  the  Technical  Instruction 
Committee. 

Canada. — The  Ontario  Hydro-Electric    Commission  has 

purchased  the  Ontario  Power  Co.  s  plant  and  its  transmission  line3 
from  the  Niagara  Falls  for  S22.oou.000.  as  an  addition  to  the 
Government-owned  electric  system  of  the  Province. 

Colne. — There  has  been  a  loss  on  the  electricity  under- 
taking for  the  past  year  of  £1.300.  due  to  the  increased  cost  of 
producing  current,  price  of  coal,  wages,  and  diminution  of  income 
from  lighting. 
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Continental. — Italy. — H.M.  Embassy  in  Rome  reports 

that  the  Ministry  of  War  has  been  authorised  to  advance  the  sum 
of  about  £800,000  to  the  Ministry  of  Public  Works,  which,  in 
agreement  with  the  railways  administration,  will  undertake  the 
immediate  installation  of  hydro-electric  plant  for  the  production 
of  power.  The  power  generated  will  be  placed  at  the  disposal  of 
factories  working  under  Government  control,  but  the  installations 
will  eventually  pass  under  the  control  of  the  railways  adminis- 
tration, and  should  the  railways  administration  have  no  immediate 
use  for  them  the  Ministry  of  Public  Works  will  operate  them  for 
account  of  the  railways. — Board  of  Trade  Journal. 

Dublin. — Considerable  discussion  recently  took  place  in 

the  Council  on  the  decision  of  the  Special  Committee  providing 
for  the  appointment  of  Mr.  M.  Ruddle,  city  electrical  engineer,  to 
control  the  electrical  undertaking  for  a  period.  It  was  complained 
that  the  Council  had  had  no  opportunity  of  considering  the 
decision,  and  eventually  it  was  decided  that  the  matter  should  be 
dealt  with  at  a  special  meeting  of  the  Council. 

Exeter. — The  City  Council  has  passed  a  resolution  urging 

that  municipal  electrical  authorities  should  haw  greater  repre- 
tation  on  the  B.  of  T.  Electricity  Committee. 

Folkestone. — E.L.  Purchase  Deferred. — TheT.C.  lias 

decided  not  at  present  to  give  notice  to  purchase  the  undertaking 
of  the  Electricity  Co.  The  next  period  which  gives  the  Council  the 
option  is  six  months  before  July  2nd.  1918. 

Greenock.  —  The     Harbour     Trustees      have      recently 

brought  into  use  a  fitting-out  crane  of  the  electric  cautilever  type, 
niade  by  Sir  William  Arrol  k  Co.  It  deals  with  150  tons  at  a 
maximum  radius  of  85  ft.,  and  reduced  loads  at  greater  radii  up 
to  132  ft.  The  overall  length  of  jib  is  230  ft.,  and  a  hook  lift  of 
150  ft.  above  the  quay  is  possible. 

Hebden    Bridge.  —  Bilk    Supply    Proposals.  —  The 

U.D.C.  has  decided  to  consider  a  report  in  Committee  as  to  the 
purchase  of  a  bulk  supply  of  electricity  from  the  Halifax 
Corporation. 

London. —  Hackney.  —  The   recommendations    of    the 

Electricity  Committee  for  a  general  increase  in  the  price  of  elec- 
tricity having  been  referred  back  for  further  consideration,  the 
Council  considering  the  present  not  an  opportune  time  to 
determine  upon  a  comprehensive  revision  of  the  scale  of  charges, 
the  Committee  recommended  that  tile  rates  for  lighting,  cooking, 
and  other  domestic  purposes  and  for  power  and  charging  batteries 
should  be  increased  by  a  further  10  per  cent.,  and  the  Council 
agreed. 

Nottingham.  —  Year's     Working.  —  A     preliminary 

announcement  regarding  the  past  year's  working  of  the  Corpora- 
tion electrical  undertaking  states  that  14.717.OUO  units  were  sold, 
being  862,000  more  than  in  1915-16,  the  increase  being  due  to  the 
growing  power  load,  in  connection  with  which  2,155  motors  of 
9.120  H. P.  are  in  use.  Xew  connections  during  the  year  reached  a 
record ;  there  are  now  f>,007  consumers  and  three  generating 
stations— viz..  Talbot  Street.  6.810  H.P.  :  St.  Ann's.  9,500  H.P.  :  and 
Eastcroft  destructor  station.  720  II. p.  :  making  a  total  of  17,030  H.P. 

Salford. — Year's  Working. — The  annual  report  of  the 

Corporation  electricity  department  for  the  year  ended  March  3 1st 
last  shows  that  the  to.tal  output  sold  amounted  to  29,572,331  units. 
as  against  24,^56,435  units  in  1916.  The  revenue  increased  from 
£133,764  to  £156,953,  and  after  meeting  operating  expenses,  tie- 
gross  profit  was  £70,924;  the  net  profit,  after  the  payment  of 
interest  and  sinking  fund  charges,  was  £21,354  as  compared  with 
£16,598  in  the  previous  year.  The  average  working  cost  per  unit 
sold  -was  : — T>ssd..  as  compared  with  '504d.  in  1916  and  '.".t'.ld.  in 
1915, the  cost  of  coal  per  ton  being  12s.  2id.  for  1915,  15s,  lid. 
for  1916,  and  17s.  tild.  for  1917. 

Shipley. — The  D.D.C,'s  electricity  accounts  for  the  year 
ended  March  .".1st  show  an  income  of  £  16,347,  as  compared  with 
£15,497  in  the  previous  year,  the  increase  being  chiefly  due  to 
enhanced  -ales  for  power.  The  cost  of  coal  and  labour  increased 
by  £1,680,  and  loan  charges  increased  by  v.44o.  It  was  chiefly 
due  to  the  increased  cost  of  coal  that  there  was  a  loss  on  the  year's 
working  of  £341.  Mr.  E.  Reynolds,  chairman  id'  the  Electricity 
Committee,  said  they  had  considered  how  to  meet  the  debit 
balance  and  future  increased  charges. and  recommended  no  alteration 
of  charges  for  lighting,  but  a  flat  rate  of  1  ;d.  per  unit  for  power 
purposes,  and  that  the  previous  two  advances  of  10  per  cent,  each 
should  be  increased  to  25  per  cent,  on  the  scale  of  charges  for 
power,  the  increases  to  date  from  July  1st.  This  recommendation 
was  adopted  by  the  Council. 

Slaithwaite.— The   15.   of    T.    has  extended   the    lull 

Electric  Lighting  Order  for  one  year. 

South    Africa. — According   to  the   British   S.A.   Export 

Gazette,  the  new  municipal  tailoring  department  at  Johannesburg 
is  being  equipped  with  electrical  sewing  machine-,  irons,  and  other 
appliances. 

Southport. — War    Boxes. — The    war    bonus    recently 

granted  to  the  Corporation  employes  will  increase  the  amount  paid 
under  this  head  by  £6,000, 1>ringing  the  total  to  over  £10,000. 
Including  other  bonuses  and  war  allowances,  the  total  additional 
expenditure  owing  to  the  war  is  over  £20.000,  and  nearly  equal  to 
a  rute  of  lOd.  in  the  £. 


Spenborough. — Waoes. — The  employes  at  the  Council's 

electricity  and  destructor  works  have  made  application  for  an 
advance  in  wages.  The  Electricity  Committee  has  appointed 
Messrs.    Blackburn    and    Hey  wood    to   discuss   the   matter    with 

representatives  of  the  men. 

Todmorden. — During   the    past    year    the    Corporation 

electricity  undertaking  sold  122,000  units,  of  which  321,636  were 

for  power,  the  maximum  load  being  2!I0  kw..  and  load  factor 
16'6  percent.  The  total  connections  to  the  mains  were  785  kw. 
made  up  of  lighting.  359  kw.  ;  power,  362  KW.  :  and  heating. 
63  kw.  The  average  works  cost  was  2T9d.  per  unit  sold  :  the 
average  price  for  lighting  was  4'85d.,  and  for  power,  ll.'d.  per 
unit.  The  question  of  increasing  the  price  of  energy  is  now  before 
a  Sub-Committee.  • 

Worcester. — Year's   Working. — The  accounts  of   the 

Corporation  electricity  undertaking  for  the  year  ended  March  31st 
show  a  profit  of  US  12.  but  new  plant  to  the  value  of  £9S6  having 
been  provided  out  of  revenue. "there  is  a  deficit  of  £173.  A  record 
output  had  been  obtained  from  the  hydro-electric  plant  on  the  Tame 
at  Powiek,  and  the  engineer,  Mr.  C.  M.  Shaw,  suggests  that  the  water 
power  at  Diglis  Weir,  on  the  Severn,  should  be  utilised,  as  he  con- 
siders that  1£  million  units  per  annum  can  be  generated  thereby, 
and  a  substantial  margin  of  profit,  at  a  selling  cost  of  a  id-  per- 
unit,  obtained. — Birmingham  Duihj  Pott. 

Yeovil. — The  B.  of  T.  has  extended  the  Yeovil   Electric 

Lighting  Order  of  1914  for  a  year. 


TRAMWAY   and   RAILWAY   NOTES. 


Accrington. — Fares. — The   Tramways    Committee    has 

recommended  that  the  recently -revised  workmen's  fares  be  modified 
as  follows  : — That  the  original  workmen's  Id.  fares  be  fixed  at  ljd.. 
in  lieu  of  2d.  recently  charged,  and  the  original  2d.  fares  be 
increased  to  2}d. 

Birmingham. — Fares. — The    Tramways    Committee    i> 

of  opinion  that  it  is  necessary  CO  that  all  existing  stages  be 
increased  |so  as  to  allow  passengers  to  ride  approximately  two 
miles  for  Id.  :  (2) that  all  return  tickets  be  abolished,  with  the 
exception  of  those  on  the  2d.  and  2Jd.  stages  :  and  (.3)  that  the 
return  tickets  on  these  stages  be  issued  to  passengers  riding  before 
S  a.m..  at  3Jd.  and  4d.  respectively. 

Bolton. — In  view  of  the  arbitration  proceedings  pending 

on  the  men's  applications  for  a  10s.  War  bonus,  the  amount  of  the 
rate  contribution  from  the  Corporation  tramway  department  has 
not  been  announced,  but  it  is  stated  that  it  will  exceed  the 
estimate  of  £15.500.  Last  year  the  sum  was  £17.000.  The 
Finance  Committee  of  the  Council,  it  is  stated,  is  asking  for  a 
much  larger  rate  aid  next  year,  and  if  this  demand  is  met  it  will 
mean  increased  fares.  . 

Burnley. — Wages. — The   threatened  strike  of  tramway 

workers  in  Burnley  and  20  other  centres  has  for  the  time  being 
been  averted,  the  B.  of  T.  having  intervened.  The  men  and  women 
workers  asked  for  10s.  per  week  advance,  but  the  various  Corpora- 
tions affected  declined  the  application.  The  Burnley  Tramways 
Committee  has  agreed  to  refer  the  matter  to  the  Committee  on 
Production,  and  to  join  the  Lancashire  and  Cheshire  trsmwaj 
authorities,  who  are  preparing  for  arbitration  upon  the  same 
application. 

Eccles. — The  London  Gazette  for  June  5th  contains  the 

full  notice  of  the  intention  of  the  Eccles  Corporation  to  lease  the 
tramways  within  the  Borough  of  Eccles  to  the  Salford  Corporation 
for  35  years  from  1904,  with  particulars  of  annual  and  other  pay- 
ments to  be  made  by  the  latter  in  respect  thereof. 

Glasgow. — Year's  Working. — As  was  anticipated    by 

earlier  paragraphs  in  the  Review,  the  statistics  just  issued  for 
the  financial  year  of  the  T.C.'s  tramways  department  show  that 
both  the  traffic  and  revenue  have  been  greater  than  ever  before — 
the  records  easily  eclipsing  the  previous  beat.  The  revenue 
amounted  to  £1,245,508,  an  increase  of  £96,243  compared  with 
the  previous  year,  while  the  passengers  carried  totalled  388,294,876, 
an  increase  of  25,923,4 12.  The  record  year  is  attributed  to  the 
fact  that  the  suburban  train  service  has  been  considerably  cur- 
tailed and  also  to  the  vast  increase  in  the  number  of  women  factory 
workers.  One  of  the  features  in  the  returns  is.  while  the  number 
of  passengers  carried  at  each  of  the  several  fare  denominations - 
Jd.  to  4d. — was  greater  than  in  the  preceding  year,  the  increase  in 
the  number  of  passengers  carried  for  the  }d.  worked  out  at  over 
10,  About  2H.ooo.ooo  !d.  fares  and  over  100,000,000 
LI.  fare-  were  taken.  The  average  track  mileage  (single)  open 
during  the  year  was  \'.H\\  the  same  as  in  the  corresponding  period 
of  1915-16,  and  the  car-mileage  was  25,786,047  -increasi 
The  receipts  per  car-mile  worked  out  at  ll'592d.  -increase  '543d. — 
and  the  receipts  per  passenger  at  '769d.,  increase  008d. 

Lotterv  Tickets:  Legal  Position.  -Public  interest  in  the 
position  of  the  prize  drawing  promoted  by  the  Tramways  Depart- 
ment to  raise  money  for  war  charities,  is  extending  About  10 
days  ago  the  Lord  Advocate  declared  that  the  "draw  was  of  the 
nature  of  a  lottery,  and  stated  that  he  would  be  glad  to  hear  what 
the  T.C.  had  to  say  in  the  matter,  while  the  General  Assemblies  of 
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I  .sh  Churches  condemned  the  movement  as  an  incentive  to 
public    gambling.       The    Committee     suggested    that    the    Lord 
Advocate  should  receive  a  deputation,  and  hear  the  case  stated,  bat 
the  Chief  Crown  Officer  for  Scotland  asked  that   the  eonimuui- 
•    he  confined  to  writing.     At  a  meeting  of  the  Committee, 
k,  the  whole   position   was  discussed,  and  sever.. 
were    submitted    from     representative     bodies    and    public    men 
throughout    the   country,    strongly   supporting   the    "draw."    and 
Its    I  stension    to    other    large    tramway   systems.      The 
D   of  the  Art   Union   to  this   "  draw      was 
discussed,  and  while  it  was  recognised  that  probably  the  tramway's 
raid  not  meet  'he  precise  terms  of  the  Art  Union  Act  of 
184C.  which   recognised  associations   having-   for  their  object  the 
distribution  by  ballot  of  works  of  art.  or  of  money  prizes  to  be  ex- 
pended on  the  purchase  of  works  of  art.  it  was  thought  that,  either 
by  an  extension  of  the  statute   referred  to.  or  by  the  passing  oi   a 
Let  authorising  the  tramway  prize-drawing,  and  such  like. 
but  confining  the  working  thereof  to  public  authorities,  there  might 
tie  legalised  what  was  regarded  as  a  technical  breach  of  the  statute. 
The  Lord  Advocate  is  again  to  be  written  to  for  an  interview. 

Hull. — Year's  Working. — The  annual  accounts  of  the 

Corporation  tramways  for  the  year  ended  March  31st  show  total 
receipts  amounting  to  £170.175  and  a  total  expenditure  of 
£172.024.  leaving  a  deficit  of  £2.449.  which  has  been  taken  from 
the  reserve   fund.      During   the   year.  34,681  --      _ers  were 

carried  at  Id.  fares  and  29439,168  at  {d,  fares,  the  total  fares 
showing  an  increased  value  of  £2,245  on  the  previous  year. 


expenditure  for  1913-16  was   £370,000,  sod  for  1        17  £ 
In  the  Provinces  in  1915-16  the  expenditure  was  £882,000,  and  in 
1916-17  e   number  of  paid  telegrams  was  still  de- 

clining. It  was  16  per  cent,  lower  in  1916-17  than  in.  1913-14. 
and  13  per  cent,  lower  than  in  1915-16.  The  ordinary  traffic  had 
fallen  from  72,199,000  in  1914-1".  to  51,249,000  in  1916-17.  The 
number  of  Government  telegrams  dispatched  free  had  increased 
from  617,000  in  1913-14  to  8,012,000  in  1916-17.  The  net  receipts, 
however,  were  only  £  50,000  less  than  last  year,  and  more  than 
£300,000  over  the  receipts  of  1913.  attributable  to  the 
of  the  rate  from  0d.  to  9d.  —liai'ii,   1 

The   Coming-of-Age   of  Wireless  Telegraphy.— Iu  the 

Word  for  June.  Dr.  J.  A.  Fleming  points  out  that  this 
month  marks  the  completion  of  21  years  from  the  date  of  Senatore 
Marconi's  first  British  patent,  embodying  the  use  of  the  aerial  wire 
and  the  earth  connection,  which  provide-i  the  1 
etheric  telegraphy.  Dr.  E.  W.  Marehant  also  writes  in  the  same 
issue  on  the  remarkable  achievements  of  the  period.  A 
biographical  note  sketches  the  career  of  the  distinguished  inventor 
himself,   and  an   historical  .-:,--  the    progress    of  the 

Marconi  system  from  the  commencement.  As  a  proof  that  wireless 
signals  could  now  be  sent  round  the  earth  with  only  two  relays,  it 
is  stated  that  the  San  Francisco  Marconi  station  is  easily  readable 
at  Clifden.  Co.  Galway  :  the  station  at  Xauen.  near  Berlin,  at 
Funabashi.  Japan  :  and  Funabashi  at  San  Fran^ is . 


Keighley. — It    is   understood    that  intimation  has  been 

made  by  the  Chief  Industrial  Commissioner's  Department  of 
the  B.  of  T.  to  the  Corporation  tramway  employes,  recently  on 
strike  for  a  higher  war  bonus  for  the  women,  that  the  dispute  has 
-.  rred  to  arbitration,  which  will  be  heard  locally  at  an  early 
date. 

The  Tramways  Com:.  uiinended   the  discontinuance 

of  the  issue  of  cheap  prepaid  tickets,  and  the  establishment  of  a 
uniform  fare  of  Id.  for  passengers  over  13  years  of  age  for  a  con- 
tinuous journey  of  any  distance  between  any  two  termini  on  the 
service. 

Lancaster. — Year's  Working. — At  last  week's  rneetiue 

of  the  T.C.  it  was  reported  that  there  was  an  actual  deficit  on  the 
tramway  undertaking  for  the  past  year  of  £69.  but  this  was 
unusually  small,  and  the  chairman  of  the  Tramways  Committee 
expressed  confidence  that  they  were  getting  near  the  day  when  the 
tramwavs  would  pav. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Sydney. — August  2-2nA.  X.S.W.  Govern- 
ment   Railways    and    Tramways.      Thirty-six    induction    motors 

(Specification  No.  4^s).  September  19th. — One  225-H.P.  synchro- 
nous motor  (Specification  S  --  Particulars  from  Electrical 
Engineer's  Office.  61.  Hunter  Street   Sydney. 

MELBorEXE.  —  July  2".th.  Victorian  Railways.  Step-down 
transformer  and  sub-station  equipment  for  Sandringham-Black 
Rock  electric'  tramway.  Particulars  from  the  Chief  Storekeeper. 
Railway  Offices.  Spencer  Street.  Melbourne. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Church  Telephones. — The  worshippers  in  the  St.  <       s 

Road  Congregational  Church.  Bolton,  have  had  an  installation  of 
electric  church  telephones  put  in  to  enable  partially  deaf  people  to 
participate  fully  in  the  services.  Fixed  in  front  of  the  pulpit  is 
the  transmitting  instrument,  with  wires  to  the  pews  connected, 
where  worshippers  will  use  inconspicuous  receivers. 

Edinburgh-Glasgow  Telephone  Service. — According   to 

the   Telegraph   and   I,,-  L  a  new  underground  cable 

between  Edinburgh  and  Glasgow  has  enabled  a  service  of  junction 
quality  to  be  provided  between  a  large  number  of  telephone 
exchanges  on  the  east  and  west  of  Scotland  respectively. 

Hull. — An  arbitration  award  Lriw>  concessions  as  follows 

to  employes  oi  the  Hull  Corporation  telephone  service  : — Sa.  to  men 
and  4s.  a  week  to  women  earning  under  30s.  :  4s.  and  3s.  to  those 
exceeding  3os.  and  unu:  -   and  3s.  6d.  to  those  exceeding 

60s.  a  week  and  not  exceeding  £250  a  year.  As  a  consequence, 
the  Corporation  is  considering  whether  it  will  be  necessary  to 
increase  the  tariffs. 

Post    Office    Revenue    and    Expenditure. — When    the 

House  of  Commons  on  Tuesday  went  into  Committee  on  the  vote 
tor  the  Post  Office.  Mr.  Iliingworth.  in  his  state- 
ment as  Postmaster-General  on  the  work  of  the  Post  Office,  said  it 
had  been  rendered  specially  difficult  by  reason  of  the  fact  that 
:  the  younger  men  had  been  called  up  for  military  service. 
of  whom,  he  regretted  to  say.  3.^29  had  been  killed.  Decorations 
had  been  bestowed  in  755  cases. 


The  net  revenue  for  1916-17  was 

As  against,  in  1915-16      

And  in  1913-14      


£2,321 

£4.4. 

The  explanation  was  that  an  enormous  amount  of  work  was 
done  for  other  departments  for  which  the  Post  Office  had  not  been 
paid.  As  to  the  telephones,  the  estimated  additional  revenue  from 
the  alteration  of  the  flat  rate  was  £280,000  :  the  actual  additional 
revenue  for  1916-17  only  amounted  to  £120.000.  By  the  end  of 
the  present  financial  year  the  revenue  from  this  source  would  pro- 
bably amount  to  .  The  actual  additional  revenue  from 
increased  trunk  fees  for  1916-17  was  £230,000.  Capital  expendi- 
ture had  been  kept  down  as  much  as  possible.     The  London  capital 


Newport    (Mon.).  —  June    9th.     Tramway   Department. 

Construction  of  the  Xewport  Light  Railway.  Section  No   . 
"Official  Xotices"  June  1st. 

Spain. — The  municipal  authorities  of  Berlautra  i  Province 

0  have  lately  invited  tenders  for  the  con 
electric  lighting  of  the  town  during  a  period  of  six   years.     The 
concession  for  the  electric  lighting  ot   the  town  of  Deva  CProvinee 
of  Guipuzcoa )  for  ten  years  was  also  recently  put  up  to  tender. 

York. — dune  11th.    Coal  for  one  year  for  the  Corporation 

electricity   works  (approximately   17.'X»'  tons).      Mr.  J.  W.  Hame. 

..;  Engineer. 


CLOSED. 


Birmingham. — Corporation  : — 


Glasgow. — T.C.    lias  Contracts  Committee  : — 

Malcolm  &  AUan.  Ltd. — Work  and  material  for  the  electrical  installation 

.  plant  at  Tradestem  Gas  Works. 
AUan.  Arthur  &  Ure. — Electric  light  installation  at  the  small  Li. 
Coupar  Institute 

The  Trustees  of  the  Clyde  Navigation  : — 

Carbon?. — John  T.  Cartwright.  and  General  Electric  Co..  Ltd. 
Cab  tire  cable. — Johnson  A  Phillips,  Ltd. 

and  fuse  boxes. — Dorman  &  Smith,  Ltd. 

Manchester. — Electricity  Committee.  :  aders : 

Cable.— W.  T.  Glover  £  Co..  Lid  :   calender's  Cable  and  Const 
Co..  Ltd. 

.k  for  boiler  boose. — Morton  £  Co..  Ltd. 
Turbine-driven  boiler  feed  pump. — G.  &  J.  Weir.  Lid. 


Salford. — T.C.     Accepted  tenders  : — 


Albion  Clay  Co..  Ltd. — Stoneware  conduits  for  supple  to  the  Manchester 

Ship  Canal  Co.'s  Irwell  Park  Wharf.  £419. 
British    Westingtaonse    Co.— Switchgear    at    InreU    Park    Wbsi 

h.t.  switchgear  in  connection  with  cable  vo  be  laid  to  Trafford  sab- 
. :  Blackiriars  sub-station    --   "  - 
W.  T.  Glover  &  Co..  Ltd.— Lead-covert  . .    ' 

Bertram  Thomas.— L.T.  switcugear  a;  Blactfnw    .     I 

Todmorden. — J  .'"JO    tens    of    coal    for    the    municipal 

electricity  department  :  Mr.  James  Mr.zn- 
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FORTHCOMING     EVENTS. 


Physical  Society  Of  London.— Friday,  June  8th.  At  5  p.m.  At  the  Imperial 
College  of  Science,  South  Kensington,  3.W.    Ordinary  meeting. 

Hoyal  Institution  at  Great  Britain.— Friday,  June  8th.  At  5.30  p.m.  At 
Albemarle  Street,  \V.  Lecture  on  "  Industrial  Applications  of  Electrons," 
by  Prof.  Sir  J.  J.  Thomson,  Pies.  R.S. 

Saturday,  June  9th.      At  3  p.m.      Lecture  VI,  on   "  The    Electrical 
Properties  of  Gases,"  by  Prof.  Sir  J.  J.  Thomson,  Pres.  R.S. 

Salford  Technical  and  Engineering  Association.— Saturday,  June  9th. 
Visit  to  Messrs.  Taylor  Bros.  &  Co..  Ltd.,  Trafford  Park. 

North  of  England   Institute  of  Mining   and  Mechanical   Engineers. 
Saturday,  June  9th.    At  2  p.m.    At  the  Wood  Memorial  Hall.  Newcaatle- 
on-Tyne.    General  meeting. 


OUR     HALF-YEARLY     INDEX. 


As  it  is  necessary  to  effect  every  possible  economy  in 
paper  consumption,  the  Index  to  Vol.  80  of  the  Elec- 
trical Review,  which  will  lie  printed  in  the  course  of  afew 

weeks,  will  be  supplied  only  to  those  who,  through  the  post, 
specially  apply  for  it.  To  such  it  will  be  supplied  for  3d. 
post  free.  Any  reader  or  advertiser  at  Home  or  Abroad 
who  requires  a  copy  for  binding,  or  for  other  purposes,  is 
asked  to  make  application  therefor  promptly  to  ;  The 
Publisher.  Electrical  Review,  4,  Ludsrate  Hill,  London, 
E.G.  4. 


NOTES. 


Electrification  of  the  Suburban  Lines  on  the  French 

State  Railways Although    hampered    by    the  war.  the   work  of 

electrification  of  the  suburban  lines  of  the  Chemins  de  fer  de 
l'Etat  is  being  proceeded  with,  and  some  interesting-  details  of  the 
equipment  are  given  by  A.  Soulier  in  La  Xature  for  May  19th. 

The  supply  will  be  three-phase  at  15,000  volts  and  25  cycles, 
and  will  be  derived  from  two  generating  stations.  The  current 
thus  produced  will  be  transformed  at  sub-stations  into  continuous 
current.  The  generating  stations  themselves  are  not  yet  complete, 
but  one  of  the  largest  transformer  sub-stations  has  been  finished — 
viz..  the  Cardinet  sub-station. 

This  sub-station  has  been  built  to  deal  with  the  power 
required  by  the  section  over  which  traffic  i«"  heaviest.  It  is 
divided  into  two  parts — viz..  the  traction  sub-station,  where  the 
three-phase  supply  is  received  at  15,000  volts  and  25  cycles,  and 
the  power  and  lighting  section,  where  the  H.T.  three-phase  supply 
is  transformed  to  5,000  volts.  In  the  latter  section,  the  pressure 
has  had  to  be  reduced  to  5.000  volts  to  permit  of  using  the  gear  in 
the  old  sub-station,  which  was  arranged  to  work  at  this  pressure, 

The  current,  arriving'  at  th«se  two  pressures,  is  carried  to  a 
distributing  centre  which  permits  either  of  its  distribution  to 
neighbouring  sub-stations  or  of  its  use  in  the  Cardinet  station 
itself.  Groups  of  special  transformers  permit  of  changing  over 
from  one  pressure  to  another.  The  frequency  is  the  same  at  all 
pressures,  so  that  if  an  accident  happens  to  one  supply  line,  another 
can  be  substituted,  thanks  to  a  suitable  combination  of  trans- 
formers. Section  switches,  pressure  regulators,  lightning  arresters, 
fco.,  are  provided  where  the  H.T.  current  enters  the  sub-station. 
Before  reaching  the  transformers  the  current  has  to  pass  through 
special  safety-cooled  oil  switches. 

Traction  Section  »/  Sab-Station. — In  this  section  the  H.T.  current 
is  transformed  down  to  050  volts  -  i.e.,  the  track  pressure.  After 
the  voltage  of  the  alternating  current  has  been  reduced,  the  supply 
is  fed  to  the  rotary  converters.  There  are  at  present  four  con- 
verters installed,  each  of  1,500  KW.,  thus  giving  a  total  output  of 
6,000  KW.  Two  others  will  be  installed  of  the  same  power.  The 
section  is  provided  with  two  large  fans,  each  absorbing  40  H.P.  ami 
driven  by  an  asynchronous  three-phase  motor  :  they  remove  the  hot 
air  from  around  the  transformers,  and  keep  the  temperature  within 
reasonable  limits.  It  is  estimated  that  5  per  cent,  of  the  total 
energy  involved  in  transforming  is  lost  in  the  sub-station  in  the 
form  of  heat. 

The  converters  are  of  the  12-pole  six-phase  type— i.e..  having  six 
slip  rings  connected  in  pairs  to  the  secondaries  of  three  single-phase 
transformers,  the  primaries  of  which,  at  15,000  volts,  are  star 
connected.  These  machines  start  up  on  the  three-phase  correnl 
and  come  into  step  automatically. 

Lighting  and  Bower  Section. — Two  groups  of  converters  of 
600  KW.  have  been  installed,  and  there  is  room  for  a  third.  Each 
group  comprises  a  three-phase  5.000-volt  synchronous  motor  coupled 
to  a  600-KW..  500-volt  generator.  The  motors  have  squirrel-cage 
rotors. 

Two  balancing  generators,  each  of  100  KW.,  at  250  volts,  coupled 
together,  serve  to  balance  the  two  three-wire  distributing  bridges 
which  feed  the  neighbouring  stations.  Two  storage  batteries 
complete  the  equipment. 

Rolling  Sfyfk. — The  motor  coaches  each  have  two  drivers' 
stands  (one  at  each  end).  They  are  of  the  latest  type,  mounted 
on  triple  axle  bogies  ;  each  of  the  two  end  axles  of  each  bogie 
is  provided  with  a   160-H.P.  motor,  so  that  the  car  has  available 


640  H.P.,  i.e.,  8  H.P.  per  ton  weight,  since  the  total  weight  under 
load  is  80  tons.  The  coaches  are  coupled  up  on  the  Boirault 
system,  which  prevents  the  accidents  which  so  often  happen  when 
a" man  has  to  pass  between  the  buffers.  The  third  rail  of  the  system 
is  somewhat  different  from  those  generally  adopted.  Contact  can 
be  made  by  the  slipper  either  above  or  below  the  rail. 

Volunteer  Notes.  —  County  of  London  Engineer 
Volunteers  (Field  Companies).    Headquarters,  Balderton  Street, 

Oxford  Street.  W. 

Orders  for  the  Week.    By  Lieut.  Colonel  C.  B.  Clay.^.D.,  Commanding:— 

Monday,  June  111?!.— Technical  for  No.  3  Company,  Right  Half  Company,  at 
Keffiirv  Street.  Drill,  No.  :l  Company,  Left  Half  Company.  Signalling  Class. 
Recruits'  Drill,  6.30. 

Tuesday,  June  12th.— Lecture, 6.30.  Sergeant  Instructor  Higgs,  "  Pontooning." 
Physical  drill  and  bayonet  lighting,  7.30. 

Wednesday,  June  13th.— Drill,  No.  1  Company,  Right  Half  Company,  6.15. 

Thurtda v,  June llth.— Drill,  No. '2  Company,  Right  Half  Company.  Ambulance 
Class,  6.30.    Signalling. 

Friday,  June  lolli.— Technical  for  No.  3  Company,  Left  Half  Company,  at 
Regency  Street,  Drill,  No.  3  Company,  Right  Half  Company.  Recruits'  Drill, 
at  6.30  to  7.30. 

Saturday,  June  15!n.-  Commanding  Officer's  Parade,  3.0,  at  Putney  Bridge 
Station,  for  Route  March. 

Sunday.  June  17th.— Parade  Clapham  Common  (Tube  Railway!, .9. 45  a.m., 
for  work  at  Bombing  School.     Uniform.     Rations  to  be  carried. 

MacLeod  Yearsley,  Adjutant. 

Electricity  Works  Holidays.— In  considering  the  arrange- 
ments to  be  made  for  the  annual  leave  of  the  staff  and  workmen 
under  its  control,  the  Lighting  Committee  reported  to  the 
Islington  Borough  Council  that  with  regard  to  those  employes  who 
had  not  been  in  the  service  of  the  Council  for '12  months,  and  who, 
under  the  existing  regulations,  were  not  entitled  to  an  annual 
holiday,  it  was  of  opinion  that  it  was  in  the  interest  of  both 
the  Council  and  the  employes  (having  regard  to  the  present 
abnormal  conditions),  that  the  latter  should  be  granted  some  respite 
during  the  summer  months.  The  Council  agreed  with  the  view 
put  forward,  and  the  electrical  engineer  was  instructed  to  make 
arrangements  accordingly. — Morning  Advertiser. 

British    Engineers'   Association.— Mr.  Wilfrid   Stokes, 

president  of  the  British  Engineers'  Association,  presided,  on 
Wednesday  last,  at  an  extraordinary  general  meeting  held  to  adopt 
the  new  memorandum  and  articles  of  association  which  had  been 
approved  by  the  Board  of  Trade.  The  meeting  was  attended  by 
members  from  all  parts  of  the  country,  and  after  the  formal  reso- 
lutions had  been  passed,  considerable  interest  was  taken  in  the 
discussion  on  the  wider  programme  of  the  Association.  Mr. 
Stokes  explained  that  the  necessity  for  the  new  powers  contained 
in  the  jnemorandum  had  arisen  from  the  fusion  of  the  Manchester 
movement  for  the  organisation  of  the  British  engineering  industry 
with  the  British  Engineers'  Association.  In  order  to  give  manu- 
facturing engineers  the  advantage  of  close  consultation  with  large 
buyers,  users  and  others,  new  classes  of  membership  had  been 
created  for  the  Engineering  Departments  of  Public  Services  and 
companies  and  for  individual  engineers. 

Mr.  Harry  Allcock  stated  that  the  circular  letter  issued  to 
members  with  regard  to  the  proposals  for  the  organisation  of  the 
Association  into  Trade  Sections  had  met  with  a  most  encouraging 
response,  showing  that  this  action  would  meet  a  felt  want.  It  was 
explained  that  there  was  no  suggestion  of  interfering  in  any  way 
with  existing  Associations  already  formed  for  certain  branches  of 
the  industry,  but  that  these  would  be  invited  to  co-operate  with 
the  British  Engineers'  Association. 

Mr.  Arthur  Jacob  dealt  with  the  question   of   engineering  educa- 
tion  and   research,  and.  on   his  proposal,  it    was  decided  to  form  a 
Sub-Committee  to  formulate  a  scheme  for  the  co-ordination  and 
extension  of  the  educational  and  research  movements  at  present  . 
in  existence. 

The  President  briefly  reviewed  the  history  of  the  Association's 
operations  .in  China,  and  referred  to  the  greater  interest  being 
taken  by  the  Foreign  Office  in  trade  developments  in  that  country. 
as  evidenced  by  the  assistance  given  by  Mr.  Archibald  Rose.  H  M. 
Commercial  Attache  at  Shanghai,  during  his  visits  to  the  com- 
mercial centres  of  this  country.  The  Association  is  considering 
the  adoption  of  an  extensive  educational  and  pioneering  scheme  in 
China  on  behalf  of  the  British  engineering  industry, 

Mr.  Stokes,  in  his  remarks  on  the  difficult  problems  of  after-the- 
war  reconstruction,  which  included  the  relations  of  Capital  and 
Labour,  the  future  control  by  the  Government  of  industry,  the 
extension  of  overseas  trade,  transport  and  shipping  questions,  and 
research,  urged  upon  manufacturers  the  importance  of  co-operating, 
in  order  to  find  some  solution  of  these  questions  for  themselves. 

Nickel  in  Ontario.  -In  the  Journal  of  the  Royal 

of  Arts  an  advance  summary  of  the  report  of  a  Commission 
appointed  by  the  Government  of  Ontario  to  report  on  the  nickel 

industry  of  the  province  is  given.  It  is  stated  that  the  nickel  ore 
deposits  of  Ontario  are    much    more   extensive   and   available  than 

those  oi  any  other miry.     The  electrolytic  process  of  refining  is 

the   most  suitable  for  Ontario,  where  electric  pi  p  and 

abundant.  Two  large  refining  plants  are  being  erected  in  Ontario. 
one  to  have  an  initial  output  of  1"'  million  lb.  per  annum,  by 
thermal  methods,  the  other — that  of  the  British-American  Nickel 
Corporation.  Ltd..  which  is  controlled,  and   largely  financed,  by  the 

British  Government — to  have  an  output  of  ' I  tone  per  annum  by 

the  Hybinette  electrolytic  process.  The  output  of  these  two 
refineries,  added  to  that  of  works  in  England  refining  Ontario  nickel 
matte,  will  fully  meet  the  entire  requirements  of  the  British 
Empire.  It  is  anticipated  that  the  uses  of  nickel  will  be  greatly 
extended  after  the  war.  The  electrolytic  refining  proces-  is 
employed  in  Norway,  the  whole  output  being  taken  by  Germany. 
The  report  is  stated  to  be  a  "  veritable  encyclopedia  of  information  " 
on  every  phase  of  the  nickel  industry  and  trade. 
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Electric  Steel. — According  to  bhe  Trim  Age,  during  the 
past  three  years  the  electrio  steel  furnace  has  established  its  position 
as  an  imp  irtant  factor  in  steel  production.  The  United  States 
possesses  136  furnaces.  Dearly  twice  as  many  as  a  year  ago,  and  last 
year  their  output  was  more  than  doubled,  amounting  to  176,000 
tons.  The  estimated  output  of  electric  steel  in  Germany  in  1916 
\\as  225  000  tons.  At  least  88  furnaces  are  in  use  in  this  country, 
and  the  probable  output  of  the  world  within  a  year  or  two  after 
the  end  of  the  war  is  estimated  at  one  million  tons  per  annum.  In 
addition  to  the  countries  named  above.  Italy  and  France  are 
credited  with  29  furnaces  each,  Sweden  with  40.  Canada  with  l'.t, 
and  Russia  with  111.  while  the  world's  total  is  ;riven  as  471  furnaces 
for  the  refining  of  steel  :  of  these.  1S1  are  of  the  Heroult  type. 
To  Rennerfelt,  50  induction,  and  the  remainder  Girod,  Stosaano, 
Snyder.  Electromctals.  Greaves-Etchells,  &c.  The  electrical  smelting 
of  iron  ore  is  also  progressing,  Sweden  possessing  17  furnaces  of 
2,000  to  6,000  ii. P..  with  a  probable  outpntlast  year  of  100,000  tons 
of  pig-iron. 

X-Ray  Equipment. — Ealing  Chamber  of  Conimerce  lias 

undertaken  to  raise  £750  to  provide  the  Ealing  King  Edward 
Memorial  Hospital  with  an  X-ray  equipment,  --'/'inns. 

Irish  Agricultural  College  and  Electricity. — I"  con- 
nection with  the  establishment  of  a  new  Agricultural  College  at 
Mount  Mellary.  near  Cappoqnin,  Co.  Waterford,  electrical  power 
has  been  introduced,  and  electrical  training  will  be  one  of  the 
branches  to  which  students  will  be  invited  to  Live  attention. 
Electrk  light  in  the  gardens  will  be  used  in  the  dark  of  winter 
mornings  or  evenings  to  help  in  urgent  work. 

Durban's  Electrical  Plant.— The  British  South  African 

Report  Gazette  very  justly  remarks  that  what  Mr.  J.  Roberts, 
borough  electrical  engineer.  Durban,  was  able  to  accomplish  for 
the  Municipality  during  his  recent  visit  to  England  on  its  behalf, 
BUggests  that  it  would  not  he  a  had  plan  if  more  officials  occupying 
similarly  responsible  positions  throughout  the  Union  were  sent 
home  now  and  again  f6r  the  purpose  of  investigation  and  personal 
consultation  with  experts  at  this  end.  It  seems  that  the  armature 
of  a  high-speed  generator  driven  by  a  turbine  failed,  ancf^on  Mr. 
Roberts's  advice,  bhe  armature  was  sent  to  England  for  repairs,  as 
the  work  of  lew  inding  was  altogether  too  technical  and  difficult  a 
matter  to  be  undertaken  locally.  On  his  own  suggestion,  the 
Council  instructed  Mr.  Roberts  to  come  to.  England  for  the  purpose 
of  using  every  effort  to  get  the  repairs  executed  expeditiously,  and 
of  ascertaining  what  recent  developments  had  taken  place  in  the 
manufacture  of  other  plant  which  the  Council  agreed  would 
presently  have  to  be  installed.'  The  [visit  has.  we  learn,  been 
entirely  justified  by  results.  Thanks  to  the  fact  that  he  was  in 
London,.  Mr.  Roberts  was  able  to  buy  a  spare  armature  from 
.Messrs.  C.  A.  Parsons  ..v.  Co..  Ltd..  and  have  it  promptly  shipped 
out  to  Durban.  As  a  matter  of  fact,  it  was  actually  placed  in 
service  within  three  months  of  the  original  breakdown.  With 
reference  to  the  pushing  forward  of  other  plant  required  by  the 
Municipality.  Mr.  Roberts  was  able  to  secure  early  delivery  from 
the  manufacturers  of  a  targe  condenser,  which  was  badly  needed, 
as  well  as  of  other  less  important  plant  long  overdue,  including 
500- KW.  transformers.  In  all.  by  his  energy  and  foresight,  the 
borough  electrician  appears  to  have  saved  the  Council  much 
valuable  time,  and  local  business  men  a  vast  amount  of  incon- 
venience and  monetary  loss.  When  we  state  that  the  amount 
estimated  to  be  spent  is  £18,000,  and  that  the  total  cost  to  the 
Council  of  Mr.  Roberts's  visit  was  tn:!:!.  it  is  not  too  much  to  say 
that  the  expenditure  was  amply  justified,  although  it  was  made 
the  subject  of  some  criticism  by  those  worthy  people  who  never 
quite  realise  what  it  is  to  be  penny  wise  and  pound  foolish." 

Our  contemporary's  remarks  are  perfectly  correct  :  it  pays,  and 
pays  handsomely,  to  send  the  engineer  home  at  intervals  of  a  few 
years,  to  get  into  touch  with  manufacturers,  and  to  study  the 
latest  developments  in  electricity  supply,  which  is  never  at  a  stand- 
still. We  have  repeatedly  observed  the  beneficial  results  of  such 
visits,  and  cordially  commend  this  policy  to  electrical  authorities 
in  the  Dominions  and  Colonies. 

Nitrogen  from  the  Air. —  The  National  Efficiency  Board 

ha'  invited  Mr.  J.  Orchiston,  chief  electrical  engineer  to  the  Post 
ami  Telegraph  Department,  to  report  on  his  proposal  for  establish- 
ing an  industry  in  New  Zealand  for  producing  nitrates  from  the 
air.  Mr.  Orchiston  has  acquired  data  dealing  with  the  cost  of 
hydro-electric  schemes  in  Germany.  Norway,  and  Italy:  and  m  no 
case,  he  said,  can  electricity  be  generated  as  cheaply  as  it  could 
be  done  by  utilising  any  of  the  large  falls  in  the  south-western 
sounds  of  New  Zealand.  One  of  the  simplest  propositions  is  that 
presented  in  utilising  the  Bowen  Falls,  in  the  Milford  Sound.  He 
estimates  that  after  making  full  allowances  for  all  contingencies, 
energy  could  lie  produced  for  one-fiftieth  part  of  a  penny  per  unit. 
or  1  H.P.  at  at  a  cost  of  6  1  per  annum.  For  nitrogen  fixing  from 
the  air.  Mr.  Orchiston  doubts  if  there  is  a  more  favoured  spot  in 
the  world,  for  at  the  Bowen  Falls  there  is  deep  wafer  close  to  the 
side  of  the  sound,  and  perfect  shelter  in  all  kinds  id'  weather. — 
Auckland  Weekly  News. 

The  B.A.  Meeting. — As  already  stated  here,  the  meeting 

of  the  British  Association,  which  was  to  have  taken  place  at 
Bournemouth  in  the  autumn,  has  been  cancelled.  Annual  and 
other  members  are  asked  to  maintain  their  subscriptions  as  usual. 
as  it  would  lie  regrettable  if  the  research  work  of  the  Committees. 
some  of  which  is  of  great  importance,  in  connection  with  circum- 
stances arising  out  of  the  war.  had  to  lie  curtailed.  A  meeting  of 
the  General  Committee  will  take  pla?e  at  Burlington  House  on 
Friday.  July  6th.  at  12  noon. 


U.S.  Electrical  Exports.— The  electrical  exports  of  the 

United  States  in  1916  exceeded  in  value  eight  million  pounds 
sterling,  compared  with  less  than  four  millions  in  1!U4  ami  less 
than  live  millions  in  1915. 

Electric    Furnaces    for    Ferro-Alloys.— The   Priestman 

Collieries.  Ltd..  made  experiments  in  'he  manufacture  of  ferro- 
siliion  at  Rowlands  Gill  in  a  small  electric  furnace.  On  the 
strength  of  the  results  of  these  experiments  they  erected  larger 
furnaces,  until  now  they  have  a  2,000-KW.  furnace  producing  from 
10  to  15  tons  of  ferro-silicon  per  day.  During  the  last  four  or  five 
years  they  have  successfully  produced  25  per  cent..  SO  per  cent.. 
7o  per  cent.,  and  a  short  time  ago  95  per  cent,  ferro-silicon.  the 
latter  of  which  was  of  exceptional  purity.  They  have  now  under 
consideration  a  scheme  for  the  production  of  from  1,000  to  2,000 
tons  of  this  material  per  year.  The  next  alloy  they  took  in  hand 
was  term-molybdenum.  They  experienced  considerable  difficulty 
in  making  this  alloy,  on  account  of  its  very  high  melting  point 
and  the  difficulty  of  getting  rid  of  objectional  impurities,  but  are 
now  producing  an  alloy  of  excellent  quality,  testing  over  80  per 
cent,  of  molybdenum.  At  the  beginning  of  the  war  it  was  dis- 
covered that  there  were  practically  no  stocks  of  ferro-chrome  in  the 
country.  They  were  .asked  to  make  that  alloy,  and  within  three 
or  tour  weeks  of  the  outbreak  .of  the  war  were  in  a  position  to 
supply  their  customers.  Since  then  they  have  made  large  quan- 
tities of  all  grades  of  ferro-chrome.  with  carbon  content  ranging 
from  I  per  cent,  to  10  per  cent.  Two  or  three  months  after  the 
outbreak  of  the  war  a  large  demand  for  ferro-tungsten  for  the 
manufacture  of  high-speed  steel  set  in.  To  make  that  material 
they  erected  a  special  furnace  house  rilled  with  furnaces  suitable 
for  the  manufacture;  and  are  now  producing  between  300  and 
400  tons  of  ferro-tungsten  a  year. — Iron  and  ('mil  Trades  Review. 

Ice    on    Transmission    Line.— I>urii),s.    a    severe    sleet 

stnrni.  Mr.  Stuart  Van  Buren  successfully  prevented  ice  forming 
in  dangerous  quantities  on"  the  conductors  of  a  transmission  line. 
by  using  the  heating  effect  of  the  current.  This  line  was  of 
double-circuit  construction,  connecting  a  large  power  house  with  a 
sub-station  50  miles  away.  Under  normal  conditions,  the  two 
circuits  were  operated  in  parallel  at  60,000  volts.  As  the  storm 
occurred  during  light-load  operation,  the  line  current  Was  not 
sufficient  to  produce  the  desired  heating  effect.  It  was  therefore 
decided  to  use  wattless  current. 

In  order  to  do  this,  the  two  lines  were  first  separated  at  the 
power  house  with  one  generator  on  each  line,  but  were  left  in 
parallel  at  the  sub-station  end.  Next,  the  field  excitation  was 
raised  to  the  limit  on  one  machine,  and  was  lowered  as  much  as 
possible  on  the  other.  This  set  up  a  heavy  wattless  current 
between  machines,  which  was  forced  to  flow  over  the  transmission 
lines  through  the  sub-station  loop.  This  scheme  proved  effective 
in  keeping  the  ice  on  the  wires  within  safe  limits. — Electrical 
World, 

Society    for   Electrical    Development. — At   the  annual 

meeting  of  the  Society,  which  was  held  on  May  8th,  at  New  York. 
resolutions  were  passed  unanimously  pledging  the  Society  to  sup- 
port the  President  injill  measures  necessary  to  maintain  the  honour 
of  the  country  and  the  rights  of  its  citizens,  and  to  keep  business 
moving,  including  the  preparation  of  all  electrical  systems  for  the 
added  demands  that  might  be  made  upon  them.  Mr.  Henry  L. 
Doherty  was  re-elected  president  for  the  ensuing  year,  and  Mr. 
W.H.Johnson  chairman  of  the  Executive  Committee.  A  Com- 
mittee wa-  appointed  to  deal  with  the  "Organisation  of  the  Indus- 
try.' with  Mr.  J.  11.  McGraw  as  chairman,  and  two  representatives 
oi  each  of  the  four  sections — manufacturers,  contractors,  central 
stations,  and  jobbers— each  pair  forming  a  Sub-Committee,  whose 
duty  it  is  to  ascertain  what  their  particular  branch  of  the  industry 
wishes  the  Society  for  Electrical  Development  to  do  for  them.  The 
"Organisation  of  the  Industry "'  Committee  will  then  discuss  the 
various  suggestions,  and  formulate  plans  to  be  submitted  at  a 
meeting  of  the  board  of  directors  of  the  Society.  The  Society 
points  out  that  electricity  in  every  walk  of  life  conserves  time. 
labour,  energ*.  and  money,  and  thus  can  lend  powerful  aid  to  the 
country  during  this  time  of  stress. 

Appointment   Vacant. —  Assistant     telegraph     engineer 

(J5360),  for  the  Post  and  Telegraph  Department.  Federated  Malay 
Stales.     See  our  advertisement  pages  to-day. 

Fatality. — At  an  inquest  :it   Bakewell   into  the  death  of 

Joseph  Burrows  (50),  employed  at  the  D.P.  Accumulator  Works,  a 
verdict  of  "  Nephritis,"  brought  about  by  the  absorption  of  lead, 
was  returned.  ' 

Legal. — London    United    Tramways.    Ltd. — In    the 

Chancery  Court  on  Tuesday.  Mr.  Justice  Eve  granted  a  motion  for 
the  appointment  of  a  Receiver  for  the  London  United  Tramways 

Co..  Ltd.  The  company,  it  was  stated  by  counsel,  submitted  to  the 
appointment.  Originally  £825,000  debenture  stock  was  issued. 
and  there  had  been  further  issues  of  stock  totalling  almost  another 
£825,000.  The  reason  for  th«  appointment  was  stated  to  be  the 
company's  announcement  of  its  inability  to  pay  interest  on  the 
debenture  stock  due  on  July  1st  (The  matter  is  referred  to  in  the 
directors   report,  which  is  abstracted   in   our  "City  Notes"  to-day.) 

Prohibited  Exports. — The  Supplement  to  the  Board  of 

Trade  Journal  of  June  7th  contains  complete  lists  of  articles 
which,  according  to  the  latest 'information  received  by  the  .Board 
of  Trade,  are  prohibited  to  be  exported  from  Norway.  Portugal. 
Russia.  Spain,  and  Sweden.  The  Supplement  also  contains  a 
reprint  of  the  United  Kingdom  Contraband  List  in  its  present- 
form. 
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The  Work  of  the  Central  Electrical  Laboratory  at  Paris. 

— Interesting  particulars  are  given  of  the  above  institution  in  the 
current  number  of  the  Bulletin  of  the  Societed'Eneminujeiiieiit 
pour  l'lndustrie  National.  The  laboratory,  whose  director,  M.  Paul 
Janet,  is  responsible  for  the  article  in  question,  is  governed  by  the 
Societe  Internationale  des  Electriciens,  under  art  arrangement  with 
the  French  Government.  Its  main  activities  are  two  :  ( 1  i  Tests 
and  measurements  on  instruments  and  materials  carried  out  for 
the  public  ;  and  (2)  research  work. 

As  regards  (J  >.  the  majority  of  Government  departments  depend 
on  the  laboratory  for  the  very  varied  test  work  which  they  require 
carried  out. 

The  Ministry  of  Marine  entrusts  that  institution  with  the  test9 
on  new  types  of  storage  batteries  for  submarines  and  acceptance 
terts  on  lamps  for  the  Fleet.  The  tests  made  for  the  War  Ministry 
include  the  measurements  on  instruments  used  for  acceptance  tests 
of  electrical  material,  and  acceptance  tests  on  electrical  material 
used  in  powder  factories. 

Another  department  entrusts  the  laboratory  with  the  testing  of 
lightning  arrester,  &c,  installations  on  public  buildings.  For  the 
Public  Works  Department  investigations  are  made  into  the  types 
of  meters  used  by  municipalities,  &c,  for  electric  supply. 

The  laboratory  has  also  carried  out  important  experiments  on 
the  physiological  effects  of  electricity  for  a  Commission  appointed 
by  the  last-named  Ministry. 

The  research  work  has  been  of  a  very  varied  nature,  and  com- 
prises : — An  extensive  investigation  into  the  various  qualities  of 
carbon  used  for  dynamo  brushes  :  researches  by  M.  Jouaust  on  the 
magnetism  of  iron,  its  magnetic  viscosity,  and  its  permeability  at 
high  frequencies  ;  MM.  Laporte  and  de  la  Goree's  researches  on  the 
dielecti'ic  strength  of  insulating  materials  under  alternating  and 
continuous  pressures  and  varying  frequencies  ;  and,  finally,  the  very 
considerable  work  by  M.  H.  Bureau  (now  decease  1)  on  insulated 
wires  and  cables  and  on  insulating  cloths. 

With  regard  to  the  transmission  of  energy,  M.  David  has  carried 
out  oscillographic  researches  on  one  of  the  most  extensive  networks 
in  France,  i.e.,  that  on  the  Mediterranean  coast,  which  are  very 
valuable  and  important  in  that  they  were  made  on  an  actual  supply 
system,  and  not  in  the  restricted  area  of  a  laboratory. 

In  photometry  reference  may  be  made  to  M.  Lapurtc's  investi- 
gations on  Violle's  platinum  light  standard — the  first  experiments 
to  be  made  in  France  on  this  subject  since  the  classical  memoirs  of 
M.  Violle. 

Messrs.  Broca  and  Laporte  have  studied  the  action  on  the  human 
eye  of  various  artificial  sources  of  light,  while  Dr.  Weiss  and 
M.  Ch.  David  have  carried  out  a  research  on  the  mechanism  of 
death  by  H.T.  alternating  currents. 

The  laboratory  lias  worthily  represented  France  at  various  inter- 
national conferences,  in  which  connection  mention  may  be  made 
of  the  international  experiments  carried  out  at  Washington  as  the 
result  of  the  International  Conference  on  Electrical  Units  and 
Standards,  held  in  London  in  1908. 

Various  papers  have  been  published  on  this  question  of  electrical 
units. 

Irish    Peat    Utilisation. — 'Among  various     suggestions 

recently  advanced  for  Irish  industrial  development,  one  that  has 
received  a  good  deal  of  attention  is  the  utilisation  of  the 
vast  peat  bogs  of  the  country  for  electrical  purposes.  At  the 
annual  Congress  in  Dublin,  last  week,  of  the  Irish  Technical 
Association,  Dr.  J.  II.  Grindley  read  a  paper  on  the  peat  resources, 
entering  a  strong  plea  that  the  Government  and  the  newly- 
established  Research  Council  should  have  impressed  upon  them  the 
urgent  need  for  assisting  in  this  direction  by  research  work  on 
the  basis  of  nationalisation  ;  and  Dr.  J.  F.  Crowley  submitted  a 
paper  dealing  with  the  cheap  distribution  of  power.  Sir  Thos.  W. 
Russell.  Bart.,  Vice-President  of  the  Technical  and  Agricultural 
Department,  said  that  the  peat  question  had  got  into  the  worst 
possible  hands,  and  warned  the  Congress  that  if  scientists  were 
going  to  deal  with  it.  they  should  remember  that  they  could  not 
take  the  peat  bo^s  out  of  the  hands  of  the  peasants,  to  whom  they 
were  a  necessity,  without  considerable  trouble.  The  president  (Sir 
Bertram  Wiudle)  said  one  of  the  misfortunes  of  Ireland  \\;is  that 
the  people  never  really  got  a  grip  of  the  value  of  research. 

A  leading  authority  on  electricity  has  written  to  the  Dublin 
Press  in  protest  against  Sir  Thos.  Russell's  attitude  as  closing  the 
door  to  investigation.  He  points  out  that  there  are  in  Ireland 
8,000,000  acres  of  fuel  bog— a  supply  that  would  last  for  1,000 
years — and  urges  that  if  science  could  utilise  these  deposits  it 
would  not  fail  to  provide  a  less  primitive  method  of  supplying  the 
heat  requirements  of  the  peasant,  who  would  readily  understand 
that  any  great  development  of  the  country  on  commercial  lines 
would  develop  him  as  well. 

Electric  Vehicles  in  Demand.— In  view  of  tin  restricted 

supply  of  petrol,  as  a  result  of  which  a  large  number  of  motor-' 
cars  have  had  to  be  laid  up,  it  is  interesting  to  note  that  a 
demand  is  arising  for  electric  vehicles,  both  new  and  second-hand. 
Thus,  in  one  of  the  daily  papers  the  other  day.  then  appeared  an 
announcement  to  the  following  effect  :— "  Electric  vehicles  ;  good 
prices  given  for  modern  cars  in  good  condition,  with  or  without 
batteries.'' 

"  Electric  "  Freemasonry. — On  May  26th,  at  the  install- 
ation meeting  of  the  Electric  Lodge,  No.  2.0ST.  at  the  Mitre  Hotel, 
Hampton  Court,  Mr.  W.  E.  Reid  was  installed  in  the  chair  as 
Worshipful  .Master  by  his  predecessor,  Mr.  E.  J.  Willcock.  Mr. 
Reid  is  the  son  of  Mr.  E.  J.  Reid  (Reid  Bros..  Engineers,  Ltd.),  who 
celebrated  the  occasion  by  presenting  the  Lodge  with  a  banner, 
bearing  the  names  of  all  the  Pa3t  Masters  of  the  Lodge. 


REVIEWS. 


The   Two-Stroke   Engine.     By  A.    M.    Low,    D.Sc      London: 
Temple  Press,  Ltd.     Price   La,  6d.  net. 

As  a  scientific  investigator  who  cares  nothing  for  estab- 
lished practice.  Dr.  Low's  views  on  the  subject  of  two-stroke 
engines  are  naturally  of  considerable  interest.  We  do  not 
expect  any  work  of  bis  to  be  a  mere  catalogue  of  what  others 
have  done.  Rather  do  we  look  for  originality  and  bold  fore- 
casting, as  when  he,  calls  this  type  of  engine  "  the  coining 
form  of  internal-combustion  engine."  This  statement  of  the 
author  would  seem  to  relate  particularly  to  automobile  en 
gines,  there  being  little  or  no  reference  made  to  stationary 
engines;  thus  he  sketches  out  a  fascinating  design  for  a 
three-cylinder  two-stroke  light  car  which  certainly  ought  to 
he  given  a  trial,  as  such  an  engine  would  he  as  smooth  inn 
nine,  as  a  four-stroke  six-cylinder.  Whether  it  would  be  so 
efficient  Dr.  Low  does  not  Venture  to  say.  It  is  true  th.it  the 
efficiency  of  the  two-stroke  engine  can  he  raised  until  it 
almost  equals  that  of  the  foUr-stroke,  but  this  is  achieved  at 
the  expense  of  that  simplicity  which  is  one  of  the  greatest 
charms  of  the  two-stroke  design,  necessitating  the  introduc- 
tion Of  pumps  and  valves.  The  author  blames  prejudice  for 
hindering  the  more  rapid  adoption  of  the  two-stroke  engine 
for  motor  work,  hut  as  long  as  the  fuel  consumption — a  vital 
matter  in  these  severely  rationed  days— of  the  simpler  engine 
is  proportionately  so  much  greater  that  prejudice  cannot  poa 
sibly  be  dispelled.  Here,  and  in  other  directions,  is  work  for 
the  designer.  Admittedly  the  latter  has  been  handicapped; 
thus  we  agree  that  "the  vast  majority  of  two-stroke  engines 
would  have  been  improved  by  a  knowledge  of  indicator  work 

on  the  part  of  their  designers."  Such  knowledge,  however, 
has  been  difficult  to  obtain,  owing  to  the  fact  that  with  the 
exception  of  the  magnetic  and  oscillating  mapograpb  for 
the  introduction  of  which  we  have  to  thank  the  ingenuity 
of  Dr.  Low — it  is  ncit  practicable  to  obtain  indicator  diagrams 
at  high  speeds  with  any  ordinary  form  of  indicator.  We  can 
imagine  how  hopeless  would  be  a  card  resulting  from  a  run 
of  a  two-stroke'  engine  doing  its  6,000-8,000  revs,  per  minute! 
The  mention  of  such  speeds,  which  have  actually  been  oh 
tamed,  shows  how  nearly  we  are  approaching  to  the  internal- 
combustion  turbine,  as  regards  frequency  of  impulses,  in  the 
two-stroke  engine;  and  this  is  one  of  the  most  interesting 
possibilities  in  front  of  the  two  stroke  engine .  —  (_!.  S.  S. 


Gas,    oil.  and    Petrol    Engines:      By    \.    Garrard,    Wh.  Ex. 
London  :  Whittaker  &  Co.    Price  5s.  net. 

To  condense  into  '2'21  pages  a  "  description  of  the  construc- 
tion and  operation  of  the  various  types  of  internal-combus- 
tion engines"  is  a  large  order,  bearing  in  mind  the  enormous 
advances  that  have  been  made  in  these  engines  of  recent 
years.  Clearly,  there  cannot  he  given  in  a  work  on  these  lines 
that  perfection  of  detail  that  would  appeal  to  the  expert  : 
nevertheless,  the  author  has  succeeded  admirably  in  his  main 
endeavour,  which'has  been  to  enlighten  not  the  cognoscenti, 
but  the  engineering  student  or  apprentice  and  others  engaged 
in  engineering  works  or  concerned  in  the  running  of  internal- 
combustion  engines.  The  account,  inevitable  in  works  of  this 
class,  of  the  "  history  and  development  "  of  these  engines  pre- 
cedes chapters  on  general  principles  and  fuel  and  combus- 
tion, all  being   commendable    brief   and    to  the    point.     This 

clears  the  way  to  a  consideration,  first,  of  gas  engines,  then 
of  petrol  engines,  and  finally  of  Diesel  and  oil  engines.  Tin' 
general    scheme  of   the    author  Is,    after    giving  ■,   brief    "  intro 

duction  "  t<>  each  class  of  prime  mover,  to  describe  a  series 

of    representative    engines   and    fittings.      Thus    we   are    told 
taking    the   first   example    from   each    class,   so   as    to   make    no 

invidious  distinction-  about  the  Crossley   engine,   the   Rudge 

WhitWOrth  motor-Cycle  engine,  the  four-stroke  1  lie-el.  ami 
the    liuston-l'roetor    petrolei Heine.      The  accounts  ol    these 

and  numerous  other  engines  are  quite  well  done,  and  are 
clearly  illustrated  by  hull-tone  and  line  blocks.  'Chapters  oil 
gas  producers,  Humphrey  explosion  pumps  and  ignition  com- 
plete a  very   useful  little  handbook.    t;,S.  S. 


Elrme,ilarn  Strength   of  Materials.    By   Ewam  S     \ 

♦London:   Chapman  A   Hall,   Ltd.     Trice  Is.  fid.   int. 

<)f  works  on  strength  of  materials  a  line  assortment  e\ists. 
hut,  generally  speaking,  they   are  of  a  costly,  elaborate,  and 

highly  mathe Eical  kind.     Mi     Indrews's  book   is  noi 1 

these  ^     ft  is  intelligible,  thanks  to  the  adoptii 

methods,  to  all  ol  average  mathematical  ability      Not  merely 

student     but   n ■  engaged  in  prai  tical  i  ork,  will 

lind  the  hook  of  eoiiM.terahi rvii  e      i  Be  chaptei 

ing  ol  matei  ials  are  rery  helpful,  jjivini    ■    I  h 

line  of  inn  t  oi  the  well  known  machine:  foi  testing  mat 

w  i    mi  -,   however,  an\   reference  to  Pro1     I '  ill 
this   subject,    though    the   automatic    lo  id  indii  iting   m  ichirj 
devised  by   Profs.  Dixon  and  Hummel  is  described  and  illua 
trated.     The  testing  of  concrete  is  interestingly  dealt   with   by 
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the  author,  who  is  well  known  to  building  and  architectural 
students.  The  book  as  a  whole  is  one  that  we  can  heartily 
recommend  to  those  desirous  of  investigating  the  elements  of 
the  subject,  but  for  fuller  treatment  we  must  look  to  some 
more  ambitious  work.  as.  for  example,  the  same  author's 
larger  work  on  strength  of  materials,  of  which  the  present 
i*  in  the  nature  of  an  abridged  edition. — (J.  S.  S. 


Engineering    Workshop  Drawing-  First  Steps  in   Engineering 

Drawing,     B\    Henbv   J.  Spooner.     London:   Longmans, 

( Ireen  &  Co.    Price  Is.  6d.  uet. 

Prof.  Spooner  has  given  us  a  cheap  and  workmanlike  book 

that  cannot  fail  to  be  of  value  to  all  engaged  in  learning  the 

elements    of    their   profession    in    the    engineering    workshop 

courses  of  our    technical    institutes.      Photographs   are  freely 

and   wisely  used  to  show  how  the  various  instruments  should 

be   handled,    and   these,    combined    with   the    600   odd    other 

illustrations,  go  to  make  up  a  really  strikingly  effective  little 

handbook.— G.  S.  S. 


A  National  System  of  Economics.  By  J.  T.  Peddie.  Univer- 
sity of  London  Press.  Published  by  Hodder  &  Stoughton. 
Price  5s.  net. 
It  goes  without  saying  that  a  well-defined  and  preconceived  ' 
system  of  economics  is  a  national  necessity — the  difficulty  is 
to  say  precisely  what  the  system  shall  be.  The  present  volume 
sets  forth  the  results  of  the  author's  study  of  the  problem, 
and  this,  in  common  with  many  other  works  on  present  and 
future  economic  problems,  affords  much  food  for  thought. 
The  whole  question  of  national  economics  is,  however,  so 
broad  and  so  involved  that  it  is  immensely  difficult  to  make 
definite  propositions.  Yet  these  it  is  which  are  i .quired, 
and  probably  to  a  greater  extent  now  than  at  any  previous 
time  in  our  history,  and  we  are  not  sure  that  at  the  present 
juncture  the  author  would  not  have  done  hetter  to  start  off 
with  a  statement  of  the  10  aims  (which  he  now  states  on  the 
last  pages  of  the  book),  and  base  thereon  definite  proposals 
as  to  how  they  may  best  be  attained — expressing  his  personal 
view  s  as  briefly  as  might  be,  and  without  copious  quotations 
from  the  works  of  other  writers. 

YYe  du  not  wish  to  belittle  the  present  work,  for  it  repre- 
sents the  fruit  of  much  thought  and  labour,  but  we  believe 
such  a  book  ;is  we  suggest  would  be  of  greater  national  value. 
What  we  wish  to  do  is  to  get  our  employers  and  our  intelli- 
gent workpeople  to  formulate  definite  ideas  on  national 
economics  as  relating  to  their  own  work,  and  for  the  attain- 
ment of  this  end,  the  more  concise  and  definite  the  proposals 
placed  in  their  hands,  the  better.  So  much  for  our  personal 
views,  after  expressing  which  it  is  only  fair  to  outline  the 
treatment  which  the  author  has  given  to  his  subject. 

The  first  two  chapters  deal  with  considerations  arising  out 
oi  the  Paris  Economic  Resolutions,  and  the  conditions  re- 
quired to  make  tho.se  resolutions  effective.  Much  useful 
matter  is  presented  concerning  the  theory  of  free  trade  and 
protection  and  concerning  enemy,  allied,  and  neutral  trade 
after  the  war.  The  inflation  and  manipulation  of  prices  is 
next  considered,  together  with  the  question  as  to  whether, 
and  how,  Ix>ndon  may  remain  the  gold  market  of  the  world! 
Tlie  author's  speculations  are  interesting  and  (so  far  as  can 
be  judged)  sound,  but  fresh  problems  have  Keen  raised  by 
America's  entry  into  the  war.  In  discussing  the  co-operation 
of  Labour  in  production  and  politics,  the  author  refutes  the 
Marxian  fallacies  which  have  consciously  or  unconsciously 
been  adopted  by  organised  Labour  in  the  past.  The  problem 
of  securing  sounder  relations  between  Labour  and  Capital 
IS  one  pi  the  most  serious  with  which  we  are  faced,  and  the 
author's  essay  on  the  subject  should  contribute  appreciably 
towards  its  solution.  The  same  remark  applies  to  the  next 
chapter,  on  the  economic  aspect  and  problems  of  modem 
machinery.  Here,  again,  the  author  upsets  many  Marxian 
views,  and  exposes  facts  which  are  all  too  often  neglected 
by  those  who  regard  machinery  as  an  instrument  for  robbing 
Labour  of  its  just  reward. 

The  author  regards  the  minimum  wage  as  the  only  solution 
to  the  Labour  problem  in  general,  and  the  best  means  of 
overcoming  "restricted  output"  in  particular.  In  the  past 
it  has  unfortunately  been  the  case  that  workers  have  de- 
manded the  proverbial  yard  when  given  an  inch.  However, 
the  author's  arguments  are  sound,  and  agree  in  principle 
with  (though  they  perhaps  exceed  in  optimism!)  the  views 
which  we  have  expressed  for  years  past.  Chapter  VII  con- 
Si  <*  "l  a  powerful  plea  for  agricultural  "revival."  and  jin 
excellent  explanation  of  the  importance  of  agriculture,;  since 
these  pages  were  written  much  has  been  done  perforce  which 
ought  to  have  been  done  long  ago.  and  surely  the  main  lessons 
of  national  food  production  have  now  been  driven  home  to  us 
all.  Chapter  Yin  deals  with  the  equally  important  problem 
of  reform  in  our  transportation  rates  and  methods.  The 
advantages  of  a  "clearing  house"  system  are  well  explained. 
The  final  chapter  deals  with  relative  systems  of  political 
economy  and  national  economics,  and  consists  largely  of  an 
appreciation  of  List's  work  and  the  benefit  derived  therefrom 
by  Germany.  By  the  way,  it  is  curious  to  find  a  statement 
in  the  preface  that  the  author  felt  that  his  system  of  economics 
"  rested  upon  a  s»re  and  solid  foundation "  only  after  he 
had  read  List's  "National  System  of  Political  Economy." 


We  believe  that  this  is  the  best  book  the  author  has  yet 
produced.  It  deserves  to  be  widely  read  and  will  amply  repay 
careful  study,  and  we  hope  that  in  due  course  the  author  will 
bring  out  a  volume  presenting  exclusively  his  own  construc- 
tive views  in  crystallised  form. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  w/iether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Birthday  Honours. — In  the  list  of  Birthday  Honours  con- 
ferred by  the  King,  the  following  appear  :  — 

Mr.  H.  Pike  Pease,  M.P.,  Assistant  Postmaster-General,  is 
made  a  Privy  Councillor. 

Sir  Philip  Magnus  and  Sir  Robert  Hadfield  become 
baronets. 

Mr.  F.  H.  Barker,  who  has  been  interested  in  the  develop- 
ment of  the  Parsons  turbine;  Mr.  T.  Gregory  Poster,  Provost 
of  University  College,  London;  Mr.  .1.  A.  F.  Aspinall,  general 
manager  of  the  L.  Jt  Y.  Rly. ;  and  Dr.  R.  T.  Glazebrook,  C.B., 
of  the  National  Physical  Laboratory,  and  a  Past-President  of  ' 
the  I.E.E.,  receive  the  honour  of  Knighthood. 

Central  Station  and  Tramway  Officials. — Mr.  Payee,  tram- 
way traffic  superintendent  at  Leyton,  on  leaving  for  a  similar 
position  at  Southend-on-Sea,  has  been  presented  by  the  staff 
and  employes  of  the  Leyton  U.D.C.  tramways  with  a  gold 
watch  and  chain. 

Mr.  R.  Allan  Brown,  who  was  appointed  interim  electrical 
engineer  to  Falkirk  T.C.  in  September,  1915 — on  the  occasion 
oi  the  chief  electrical  engineer.  Mr.  Harold  Ransom,  joining 
the  Inns  of  Court  O.T.C. — and  was  later  appointed  to  the 
charge  post,  has  received  a  commission  in  the  R.N.A.S.,  and 
leaves  shortly  for  the  Royal  Naval  College,  at  Greenwich 
The   vacancy,  it  is  understood,   will  be  temporarily  filled. 

The  ( ilasgow  T.C.  is  to  consider  the  following  increases  of 
salaries  recommended  by  the  Tramways  Committee  : — 
Messrs.  F.  \Y.  Christall,  mains  superintendent,  from  £365  to 
£380;  J.  Griersori,  civil  engineer,  from  £305  to  £320;  D.  J. 
I.iddell,  outdoor  traffic  superintendent,  from  £325  to  £340; 
R.  F.  Smith,  accountant,  £295  to  £310;  G.  B.  Masterton, 
chief  draughtsman,  from  £295  to  £310;  John  Crichton, 
cashier,  from  £270  to  £285;  and  Miss  J.  Muir,  ladv  superin- 
tendent. £230  to  £245. 

Mr.  J.  B.  Feltham,  electrical  engineer  to  the  Mexborough 
Urban  Council,  has  been  appointed  engineer  in  charge  of  the 
waterworks  recently  acquired  by  the  Council. 

Belfast  Corporation  Tramways  and  Electricity  Committee 
lias  appointed  Mr.  W.  G.  Moffat,  chief  engineer  of  the  Bel- 
fast Mope  Works  Co.,  mechanical  engineer  at  the  Corporation 
electricity  works. 

Leek  fj.D.C.  has  appointed  Mr.  Fredk.  Swarbricb,  of 
Mmehead  (Somerset),  as  chief  electrical  engineer,  at  l"J">o 
a  year. 

The  services  of  Mr.  TAPPER,  borough  electrical  engineer. 
Stepney;  have  been  requisitioned  bj  the  Government  Coal 
C..nt roller  for  assisting  him  in  the  apportioning  of  coal  to 
electricity  undertakings  and  other  large  users  throughout  the 
country.  The  Government  will  pay  two-thirds  salary,  and 
Mr.  Tapper  will  devote  whatever  time  ran  be  spared  to  the 
conduct   of  the    Stepney    undertaking. 

General. — We  regret  to  state  that  Mr.  J.  J.  Ixgi.is.  chief 
electrical  engineer  for  Messrs.  D.  Colville  &  Sons,  has  just 
undergone  an  operation  for  appendicitis.  We  are  glad  "to 
learn  that  the  operation  was  very  successful,  and  that  Mr. 
Inglis  is  progressing  favourably. 

Mr.  W.  Hakes  has  been  elected  Chairman  of  the  Hull  Cor- 
poration Tramways  Committee,  and  Mr.  Charles  Raixf.  has 
been  elected  deputy-chairman. 

Colonel  A.  S.  OooPRR,  CMC.  has  been  appointed  Director 
of  Inland  Waterways  and  Docks  at  the  War  ( iftiee,  in  succes- 
sion to  Major-General  A.  S.  Collard,  C.B.,  now  Deputy  Con- 
trollei   of  Auxiliary  Shipping  at  the  Admiralty. 

Roll  of  Honour.— <  runner  E.  BawcTjtt,  R.F.A..  formerly  in 
the" cable  testing  department  of  the  India-Rubber  Co..  Silver- 
town,  has  been  wounded  in  France. 

Captain  Frederic  Hands,  R.E.,  formerly  in  the  electric 
light  department  of  the  same  company,  was  recently  killed 
m  France.  He  was  son  of  Mr.  Albert  C.  Hands,  of  Snow  Hill. 
E.C.  Captain  Hands  joined  the  Territorials  as  a  sapper  in  the 
Electrical  Engineers  about  12  years  ago.  He  went  to  France 
in  October.  1914,  with  a  Wireless  Section,  and  remained  there 
for  about  eight  months,  first  as  sergeant,  and  afterwards  as 
sergeant-major.  He  then  obtained  his  commission,  and  to- 
wards the  end  of  1915  was  attached  to  the  Air  Lines,  and  last 
March  obtained  his  captaincy.  Captain  Hands  was  Officer 
Commanding  a  Signal  Constructional  Corps,  and  he  met  his 
death  returning  late  at  night  from  an  advanced  post. 
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Private  J.  Barker,  Loyal  North  Lancashire  Regiment, 
missing  since  <  Ictober  Inst,  now  officially  reported  killed  in 
action,    was  employed    by  Messrs.    I  >i<  k .   Kerr  &    Co.,    Ltd  . 

Preston . 

Lieutenant  I.  J.  Clarke,  of  the  Canadian  Forces,  who  was 
killed   in   action  on    May   19th,   aged  '24.  was  in    partnership 

with  his  brother  in  the  Prince  Albert  Electrical  Co  Be 
emigrated  to  Canada   several  years  ago. 

Second-Lieutenant  Harou)  Ransom,  Argyle  ami  Sutherland 
Highlanders,  formerly  chief  electrical  engineer  undei  tht 
Falkirk  T.C.,  has  been  wounded  in  action,  and  is  in  a  Man- 
chester Hospital. 

Lieutenant  C.  Maurice  Down,  1st  Hertfordshire  Regiment, 
now  attached  R.F.C.,  has  been  awarded  the  Croix  de  Guerre. 
He  has  also  been  recommended  for  the  Military  Cross. 

Sergeant  John  DlXON,  who  was  employed  in  the  tramways 
department  of  the  Hull  Corporation,  has  been  awarded  the 
Military  Medal. 

Staff  -Sergeant  GeORGI  MARSHALL,  K.E.,  who.  prior  to  the 
war.  was  in  the  employment  of  the  Dundee  Electricity  Works, 
bag  been  mentioned  in  dispatches  for  good  work  done  in 
France. 

Wireless  Operator  \iu;n>  Barrett  Harwood  is  missing, 
and  presumed  drowned  in  the  recent  sinking  of  the  Arcadian 

Lieutenant  J.  A.  <  >'Ki't  i.iv  w.  R.P.C.,  killed  in  action  on 
May  '27th.  aged  30,  was  the  only  son  of  Mr.  P.  F.  CfSullivan, 
chief  engineer  of  the  Dublin  .United  Tramways  Co. 

Corporal  G.  Cook,  Essex  Regiment,  who  has  fallen  in 
action,  was  with  Messrs.  Grompton  &  Co  .  Ltd.,  Chelmsford. 

The  Military  Medal  for  bravery  m  action  has  been  awarded 
to  Private  A.  Shacklapy.  King's'  Liverpool  Regiment,  who 
was  formerlv  on  the  staff  of  the  St.   Helens  tramways 

Sergeant  R.  Greatorex,  Chief  Signaller.  Border  Regiment, 
formerly  a  driver  on  the  Corporation  tramways  at  Stockport, 
who  gained  the  Military  Medal  for  gallantry  in  action,  has 
been  presented  with  a  lever  watch  by  the  Bredbury  and 
Romiley   Soldiers'   and   Sailors'    Recognition   Committee. 

Private  Colledge,  formerly  at  the  Rugby  works  of  the 
B.T.H.  Co.,  has  beeh  killed  whilst  dressing  a  wounded  com- 
rade in  the  open. 

Corporal  I.  B.  Lockhart.  Cheshire  Field  Co..  R.E..  killed 
in  action,  was  in  the  electrical  engineering  department  of 
Lever  Bros..  Ltd..  of  Port  Sunlight. 

Sergeants  J.  Jackson  and  G.  W.  Jackson,  brothers,  who 
were  both  formerly  inspectors  in  the  Leeds  Corporation  elec- 
tric lighting  department,  have  died  in  hospital  of  wounds 
received  in  action  on   May  14th  and    15th  respectively. 

Second-Lieutenant  J.  D.  Ferguson,  who  was  formerly  on 
the  staff  of  the  Glasgow  Corporation  tramways  department, 
after  being  officially  reported  missing  on  April  28th,  is  now 
announced  to  be  a.  prisoner  of  war. 

Private  A.  C.  Pi'GH.  aged  19.  who  was  employed  by  the 
Kidderminster  Electric  Tramwav  Co.,  has  been  missing  since 
April  -28th. 

Lance-Corporal  R.  Clifford.  Sherwood  Foresters,  who  was 
employed  by  the  Electric  Construction  Co.,  Ltd.,  at  Wolver- 
hampton, has  been  killed  in  action. 

Sergeant  J.  T.  Deans.  Army  Cyclist  Corps,  who  was  killed 
in  Palestine  on  April  19th,  aged  23,  was  employed  by  Messrs. 
Chalmers,   Ltd..   electrical  engineers,   of  Glasgow. 

Private  F.  Walker.  Canadian  Mounted  Rifles,  previously 
missing,  now  reported  killed,  was  employed  at  the  British 
Westinghouse  Co.'s  works,  Trafford  Park. 

Obituary.— Mr.  Wm.  Harpdr.— We  regret  to  record  the 
death,  at  the  age  of  no  years,  of  Mr.  William  Harpur,  city 
engineer  of  Cardiff. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


NEW     COMPANIES     REGISTERED. 


Cathodes,  Ltd.  ('147,620).— Private  companv.  Regis- 
tered June  1st,  Capital.  £10,000  in  £1  shares.  Manufacturers"  and  repairers 
of  copper  water  jackets  for  internal-combustion  engines,  fuses,  and  other 
parts  of  shells,  and  similar  articles,  bv  electrolvtic  deposition,  engineers, 
metallurgists.  &c.  Agreements  (1)  with  C.  E.  Peczenilc,  (2)  with  N.  Rosanquet. 
and  (31  between  Alastair-Houston-BoMvatl-Prrston  and  T.  Hamilton-Adams. 
The  subscribers  (each  with  one  share!  are:  F.  W".  Dart*  2d.  1 
EC.  3,  solicitor  ■  A.  Taylor,  Thames  House.  Queen  51  i  Plaei  EC.,. char 
tered  accountant.  The  first  directors  in  i  Hamilton  Warns,  S.  Rosanquet. 
Sherard  Cowper-Coles.  Alastair-Houston-Boswall-Preston,  and  G.  Houston- 
Boswall-Preston.     Registered    office:    II,    Arundel    Strret.   W.C.  2. 

Renew  Electric  Lamp  Co..  Ltd.  f 147, .598). — Private  com- 
pany. Registered  May  31st.  Capital  £10.000  in  10s.  shares  (10,000  5  per 
per  cent.  cum.  pref.l.  To  take  over  the  business  carried  on  at  B3,  \>w 
Street,  Kennington.  S.E..  as  the  Renew  Electric  Lamp  Co  .  with  F  Harrison 
and  others.  The  subscribers  (each  with  one  pref.  sharel  are-  W  A  Ward. 
Jones.  7,  Queen  Street.  EC.  4.  solicitor;  T.  J.  M  Hume.  124.  North  View 
Road,  Hornsev.  N.  8.  clerk.  The  first  directors  are  :  R.  G.  M.  Delpech  one 
other  to  be  nominated  bv  him.  and  F.  Harrison.  Qualification,  £100.  Soli- 
citors :    Mawby,   Mawby    &    Morris.    7,    Queen   Street,   E.C.  4. 

Geo.  W.  Baker,  Ltd.  (9,866).— Private  companv.  Regis- 
tered in  Edinburgh  on  May  30th.  Capital.  £2.000  in  £1  shares.  Electrical 
engineers  and  manufacturers.  &c.  The  subscribers  (each  with  one  share)  are  • 
Gf.    \V.    Baker,    29.    Kengrew    Street.    Glasgow:    I.    Smith.    Marhrihanish,     hotel 

The   first  directors   are:   G.    \V     Baker  and   I     Smith.      R 
office:    19.    Blythswood    Square.   Glasgow. 


Tyne  Electric  Steel  Foundries.  Ltd. — Issue   on   May  10th, 

1917.  ol    £1,500  debentures    part  "I     I    series   of   which  particulars    have   already 
been  filed. 

Tuke   &    Bell,    Ltd.      Mortgagt     on    proceeds  of  16   muni- 
1    M  ,\    llrh-    1'tir.   to  secure    til    moneys  due   or    to   be- 
•  M-M.    due  fiom   compan)    to   I    •■ it)    \   Midland   Bank. 

Alert    Electrical  to..    Ltd.   (78,971).— Capital,   .£2.000  in 

£1   shares.      Return  February  2S 

taken    up;    £708   paid.      Mi  charges:    Nil. 


CITY     NOTES. 


Revenue  for  1916,    £538,866        After   in- 
Metropolitan       finding  the  balance  brought  forward  from 
Electric  1915,    and   deducting  all    expenses   charge- 

Tramways,        able   to  revenue,  including   a    provision  of 
Ltd.  £22,158    for  future  reconstruction   and  re- 

newels.  £37.796  remains,  out  of  which 
£11,015  is  put  to  reserve.  £25,000  is  required  for  preference 
dividend,  ami  £1,781  is  to  be  carried  forward.  The  traffic, 
receipts,  after  adjustment  of  accounts  with  the  L.C.C.  in 
regard  to  through  running  services,  amounted  to  £504,338, 
showing  an  increase  of  £43,515.  This  increase  is  more  than 
swallowed  up  by  the  increase  in  working  expenses.  Passen- 
gers carried:  1916,  105.109,403;  1915.  89.656.054.  Average 
receipt  per  passenger:  1916.-  1.16d. ;  1915.  1.23d.  The  units 
sold  by  the.  North  Metropolitan  Electrical  Power  Supply  Co. 
were  53,352,819,  as  against  39,457,712  in  the  previous  year.  As 
a  result  of  the  abnormal  cost  of  fuel,  the  gross  profit.-  of  tin- 
Power  Co.  show  a  decrease  of  £4,081.     Meeting     June  11th. 

Mr.  P.   E.   Beachcroft  presided  at  the 
Electric  annual    meeting    on    May   31st.       He  said 

Construction       that  the    accounts   again   showed  eomsider- 
Co.,  Ltd.  able  improvement.     The  gross  profit  hum 

manufacturing  and  contracting  was 
£103,000,  against  £88,500,  an  increase  of  £14,600,  and  the  net 
profit  £51,500,  against  £43,200.  an  increase  of  £8.300.  The 
increase  in  net  profit  was  about  20  per  cent.,  which,  having 
regard  to  constantly  increasing  prices  of  all  materials  and 
higher  rates  of  wages,  was  very  satisfactory.  Increases  in 
wages  were  regulated  by  the  Ministry  of  Munitions,  and  were 
generally  put  into  operation  with  only  short  notice,  but 
under  existing  conditions  this  might,  he  unavoidable.  As  no 
corresponding  increase,  however,  could  be  obtained  on  cur- 
rent contracts,  they  would  realise  how  difficult  it  was  nowa- 
days to  frame  accurate  estimates.  For  example,  on  April  1st 
an  increase  of  5s.  per  week  was  granted  to  all  workmen,  and 
a  war  bonus 'of  10  per  cent,  to  the  weekly  staff.  The  work 
in  progress  on  March  31st  (which  was  greatly  in  excess  of 
any  previous  year)  would  have  to  bear  the  full  increase,  and 
the  estimated  profit  accruing  for  the  new  financial  year  would 
be  somewhat  reduced.  It  was  to  be  hoped,  therefore,  that  if 
and  when  further  increases  were  granted,  some  opportunity 
would  be  afforded  employers  of  completing  current  contracts 
on  the  old  basis,  or  of  being  granted  an  increase  in  prices  by 
Government  department-  on  such  contracts  For  their  im- 
proved results  thev  were  a  sain  indebted  to  a.  larger  turnover 
This  having  been  obtained  from  substantially  the  same  equip 
ment  as  in  pre-war  times,  very  special  exertions  had  been 
made  by  both  the  staff  and  workmen,  for  which  they  could 
not  be  too  highly  commended.  The  recent  unrest  in  the  engi- 
neering trade  was  non-existent  in  the  company's  shops,  and 
their  interest  in  the  welfare  of  the  men  had  been  reciprocated 
bt  loyal  and  unremitting  efforts  on  their  part  The  speaker 
said  he  concurred  in  the  views  expressed  by  many  chairmen  of 
public  companies  on  'the  danger  of  appropriating  so  large  a 
proportion  of  excess  profits.  The  simplicity  of  the  tax  was  of 
itself,  of  course,  a  great  temptation,  and  to  gel  as  much  as 
possible   out   of    the    taxpayer    was    presumed    to   be    (he    .Itilv 

..I  those  who  administered  the  tats.  Moreover,  no  correspond 
ing  duty  had  been  imposed  by  Germany,  where  large  sums 
M.te   being  accumulated   by  manufacturers,  which  would   be 

Utilised  in  capturing  neutral  markets.  If  any  great  expan- 
sion was  to  be  made  in  the  trade  of  this  country,  there  must 
be  a  correspondins  accumulation  of  capital,  hut  how  this 
was  to  be  accomplished  with  so  larce  a  proportion  of  profits 
taxed   at    the    source    it    was    difficult    to  '  '  ling   the 

business  generally,  their  position  gathered  strength  year  hv 
vear.  and  he  saw  no  reason  why  this  should  not  continue. 
Much  of  their  success  was  due  to  the  amicable  i 
bad  existed  between  the  workpeople  and  themselves.  They 
had  endeavoured  in  every  reasonable  way  to  do  what  they 
could  to  contribute  to  their  well-being  anil  comfort,  and  many 
of  the  recommendations  made  by  the  Ministry  had  been  in 
■  at  Bushhnrv  for  some  years  Thev  had  provided 
up-to  date   i>.  i    !  and  ground  for  tennis  and  bowk 
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and  sui  h  facilitn  -,  he  considered,  were  essentia]  [or  the  health 
and  well-being  |  "I  all  industrial  coneerns.    Their 

clubs  were  well  managed  and  controlled  by  the  employes 
themselves,  and  were  almost  entirelj  self-supporting  I  hi 
:  industrial  development  after  the  war  was  occupying 
in  ■  minds  of  all  who  had  the  welfare  of  the  country  at  heart, 
and  legislation  must  take  account  of  future  generations.  The 
education  and  training  '1  the  young  to  take  their  part 
in  thai  development  were  all-important,  and  technical  school 
training  should  be  compulsory.  Wolverhampton,  where  their 
works  were  situated,  had  recognwed  its  ilut \  in  this  matter, 
ami  had  provided  excellent  classes.  Lor  many  years  they 
had  encouraged  their  how-,  to  attend  these  technical  classes, 
arid  successful  students  had  been  awarded  prizes,  and  had 
l.r.n  given  promotion  in  the  workshops.  They  had  reintro- 
duced the  system  of  indentures,  under  which  they  hoped  to 
turn  out  journeymen  possessed  ol  a  greater*  degree  of  skill  and 
knowledge  of  their  trade,  and  in  other  respects  were  doing 
what  tin  \  could  toencourage  and  help  the  boys.  Personally, 
he  would  like  to  see  it  made  compulsory  far  factory  hoys  to 
attend  classes  until  they  were,  say,  18  years  of  age,  and 
compulsory  upon  employers  to  give  hoys  these  facilities  dur- 
ing business  hours.  This  might  somewhat  disarrange  the 
routine  of  workshops,  but  it  would  only  be  temporary;  and 
would  anyone  deny  that  the  advantage  to  the  nation  would 
not  far  outweigh  any  inconvenience  or  additional  expense  to 
the  empiover'.'  The  chairman  expressed  appreciation  of  the 
work  of  the  managing  director.  Mr.  Gray,  the  joint  director 
and  secretary,  Mr.  Willock,  and  the. manager  at  the  works, 
Mr.   Fu  i 

Revenue     for     1916,     £190,586,     against 
London  and        £122,430   for    1915.     Out  of  the  total   avail- 
Suhurhan  able  balance   oi    £84,857,   the   full   dividend 

Traction  of  5   per  cent,  on   the  cum.  pref.  shares  is 

Co.,  Ltd.  paid,  leaving  £4,684  to  he  carried  forward. 

The  continuance  of  the  war  has  adversely 
affected  all  the  subsidiary  companies  owing  to  the  large  in- 
crease in  the  cost  ol  labour  and  materials,  hut  in  the  case 
oi  voice  of  the  companies  the  increased  cost  of  operation  has 
been  largely  met  by  an  expansion  of  revenue.  The 
of   the   London    United  Tramways.   Ltd..  is  referred  to.     Since 

thi     commencement   of    1017  it   has  beco evident  that    the 

n.  t  r<  suits  for  the  year  will  be  even  less  favourable.     In  these 

•  ii stances,  and   in  view  of  the  fact  that   a   large  sum   will 

!"  required  to  put  the  undertaking  into  a  proper  condition 
of  repair,  a  reorganisation  of  the  capital  of  the  L.I'.T.  appears 
unavoidable.  Pending  the  formulation  of  a  scheme  for  this 
purpose,  proceedings  have  been  commenced  by  a  debenture 
stockholder  ol  the  L.I  T  for  the  appointment  of  a  receivel 
Until  that  scheme  'was  settled,  it  was  impossible  to  state 
how  far  the  London  A-  Suburban  Co.'s  interests  in  the  com- 
pany might  he  affected.  No  dividends  have  been  paid  by  the 
L.U.T.  since  July,  1914,  when  J  per  cent,  was  paid  on  the 
preference  shares.     Meeting  :   June   13th. 

Gross   receipts  of   tramway   undertaking 
Delhi  Electric      tor  L916,  £11.135;  electricity  supply  under- 
Tramways         taking,   £22.934.       These  figures  represent 
and  Lighting       increases  ol   16  per  cent,   and  131  per  cent. 
Co.,  Ltd.  respectively.    Combined  undertakings  show 

a  net  revenue  of  £11,593,  against  £10,300 
in  1915,  and  £8,163  in  L914.  After  charging  general  expendi- 
ture in  I  ondon  ami  Delhi,  debenture  and  loan  interest.  Indian 
income-tax.  and  depreciation  of  profit  and  loss  account.  £3. 191 
remains,  plus  £896  brought  forward.  There  is  put  to  re- 
newals reserve  £1.000.  '2  per  cent  (less  income-taxi  is  to  be 
paid  on  the  preferred  shares,  and  £1,089  carried  forward. 
Plant,  equipment,  and  rolling  stock  have  hen  overhauled, 
and  are  in  good  condition  Cost  of  upkeep  will  probably  eon 
tinue  to  1-  hraw  tor  some  time.  Additions  to  plant  during 
1916  cost  £1,856  The  allocation  from  profits  to  meet  depre 
ciation  ot  plant  and  equipment  has  been  increased  to  £4,000, 
making  the  total  £10000.  Further  plant  is  imperatively 
and  a  contract  for  a  third  Diesel  engine  has  been 
Vi'rangements  have  been  made  locally  for  the  tem- 
porary use  ol  an  old  machine.  The  provision  of  other  neces- 
sary plant,  equipment,  and  mains  remains  in  abeyance  for 
the  present.  Owing  to  these  difficulties,  and  owing  to  the 
high  prices  of  all  materials,  connections  to  new  consumers 
arc  temporarily  restricted,  and  charges  for  supply  are  in- 
■  reased. 

Cross    receipts     for    19J6,      £336,335     (in- 
I. ondon  crease   £2,190).     Increased  cost  of  material 

United  and     labour     increased     the    expenses     by 

Tramways,        £34,010.       After     including     the     balance 
Ltd.  brought    forward,    and    deducting    interest 

and    all    expanses   chargeable    to    revenue, 
there  is  an  adverse  balance  of  £2.583  to  carry  forward  to  1917. 
The  repent   says : — "  It  has  now  become  evident  that  the  net 
results   of   operation    in    the   current    year   will    be    even    less 
favourable.     In  these  circumstances,  and   in   view  of  the   fact 
that  a  large  sum  of  money  will  he  required  for  the  purnnse 
of  placing  the  companv's  undertaking  in  a  proper  condition 
of  fenair,  proceedings  have  been  commenced  by  a  debenture 
-lev  for  the  appointment  of  a  receiver  nendinc  the  pre- 
paration of  a  scheme  for  the  reorganisation  of  the  companv's 
\  -    a    result    of    further   negotiations    between    the 
and    the    L.C.C.,    the    litigation    arising   out    of   the 
arbitrator's  award  in  the  matter  of  the  purchase  of  the  com- 


pany's tramways  in  Hammersmith,  which  form  part  of  the 
security  ol  the  I  per  cent,  first  mortgage  debenture  stock, 
has  been  settled  on  terms  which  are  set  forth  in  the  report, 
the  purchase  price  being  £235,000,  completion  to  be  post- 
poned until  the  end  of  the  war,  and  £12,000  towards  the  com- 
pany's costs  I'he  company  may  discontinue  forthwith  the 
generation  of  electricity  at  the  Cbiswick  power  station,  and 
purchase  the  energy  lequired  for  the  Middlesex  and  London 
lines  from  the  I.ot'>  Road  generating  station.  Chelsea,  from 
which  the  current  for  the  Surrey  line,  is  already  taken.  lie 
company  may  convert  a  portion  of  the  power  station  into  a, 
transforming  station,  of  which  they  will  retain  possession  for 
'21  years  m  consideration  of  their  giving  the  Council  a  free 
supply  of  electricity  for  a  like  period  to  the  tramways  to  be 
taken  over  by  the  Council.  Passengers  carried  were  65, 734. 4-lfc. 
a,  against  63,145,226  for  1915;  car  miles  run  7.494.S98,  against 
7,744,894  for  1915;  average  receipt  per  passenger  1.17d., 
against  L.21d.  for  1915.     Annual  meeting:   June  LJth. 

Presiding  at  the  annual  meeting,  on 
Calender's  Friday  last.  Sir  J.  ForteSCOE  FULNNERY, 
Cable  and  Bart.,  M.P.,  said  that  during  the  war  the 
Construction  course  of  all  manufactures  had  been 
Co.,  Ltd.  changed  from  the  making  of  goods  for  the 
benefit  of  man  to  the  making  of  imple- 
ments for  his  destruction.  Their  manufactures  had  followed 
that  unhappy  downward  course  in  an  increasing  degree  each 
year  since  the  war  began.  Whilst  sparing  no  effort  to  serve 
the  State,  they  had  struggled  hard  to  keep  together  their  old 
and  valued  business  connection  which  existed  at  home,  in  the 
Dominions,  and  in  neutral  foreign  countries.  They  had  had 
some  success  in  that  endeavour,  and  they  had  taken  every 
precaution  to  enable  them  to  open  out  again  in  their  com- 
mercial connections  when  the  war  was  over.  In  the  mean- 
time, the  Minister  of  Munitions  had  imposed  such  restrictions 
as  completely  to  change  the  ordinary  course  of  their  business. 
They  had  forbidden  the  use  of  copper  for  the  making  of 
cables,  excepting  those  specially  sanctioned  for  the  War  and 
for  special  purposes.  The  Minister  of  Shipping  had  restricted 
their  export  even  o'f  goods  already  made,  and  their  foreign 
and  colonial  orders,  the  satisfactory  execution  of  which  would 
have  redounded  to  the  credit  of  the  company,  were  now  in 
a  state  oi  indefinite  suspension.  They  had.  however,  not 
been  without  plenty  of  occupation,  and  the  variety  of  the 
war  munitions  which  they  had  taken  in  hand  at  the  request 
both  of  the  War  Department  and  the  Admiralty  had  been 
very  great,  and  formed  a  monument  to  the  mechanical  in- 
genuity and  the  business  adaptability  of  the  managing  direc- 
tor, Mr.  T.  I).  Callender.  and  to  his  large  and  highly  compe- 
tent stall'.  Last  year  he  mentioned  how  largely  they  had 
adopteil  the  services  of  women,  especially  in  their  works  in 
Lancashire.  During  the  past  year  they  had  more  women 
actually,  and  more  in  proportion  than  they  ever  had,  ami 
they  were  becoming  more  competent,  capable,  and  satis- 
factory. They  had  hail  several  substantial  increases  in  the 
cost  of  labour  as  well  as  in  the  cost  of  materials.  Since  the 
last  meeting  they  hail  opened  a  building  which  was  intended 
for.  and  which  was  splendidly  adapted  to.  every  social  and 
recreative  use  to  which  the  employes  could  put  it.  It  cost 
several  thousands  of  pounds,  and  it  had  accommodation  for 
seating  nearly  the  whole  of  the  employes  at  one  time  at 
meals,  and  at  other  times  affording  an  opportunity  for  social 
meetings  and  recreation.  They  were  constructing  somewhat 
similar  accommodation  at  the  Erith  works,  while  at  Belve- 
dere, quite  close  to  their  works  on  the  Thames,  they  had  a 
hostel  which  was  intended  for  the  living  and  sleeping  of  the 
female  employes.  They  had  already  organised  a  system  of 
"first  aid"  in  case  of  accident  or  sudden  illness,  and  they 
were  endeavouring  to  extend  that  so  as  to  have  something 
more  in  the  nature  of  hospital  accommodation.  The  increase 
in  wear  and  tear  of  plant  had  been  considerable,  because  the 
plant  had  been  working  at  hitih  pressure  all  the  time.  They 
had  enormously  increased  their  output,  and  tbey  had  worked 
long  hours.  They  had  made  such  provision  as  seemed  to  be 
reasonable  for  depreciation.  At  both  their  Anchor  works  in 
Lancashire  and  their  'Erith  factory  they  had  put  in  quite  a. 
quantity  of  new  and  improved  machinery.  They  bad  also 
increased  the  buildings  very  considerably,  and  at  the  moment 
they  were  constructing  practically  new-  works  upon  a  portion 
of  the  land  that  the  forethought  of  the  directors  had  provided 
in  years  gone  by.  Having  referred  to  the  strengthening  of 
tin-  hoard  by  the  election  of  Mr.  A.  W.  Tait.  the  chairman 
proceeded  to  refer  to  the  accounts.  There  was,  he  said,  no 
change  in  the  capital  and  the  liabilities,  in  the  reserve,  or  in 
the  machinery  renewal,  but  bills  payable  were  £75,000  less 
than  they  were  a  year  ago.  That  was  one  reflection  of  the 
shortage  of  commercial  trade  to  which  he  had  already 
referred.  Their  trade  creditors  and  other  liabilities  were  some- 
thing like  £159,000  more  than  they  were  last  year:  that  was 
a  reflection  also  of  the  change  in  regard  to  hicrher  prices. 
On  the  other  side  of  tin  balance  sheet,  the  item  for  deprecia- 
tion was  £17,000 — i'T.UKI  more  than,  a  year  ago.  that  beinc 
the  very  moderate  assessment  which  they  bad  put  upon  the 
extra  depreciation  to  which  he  had  drawn  their  attention.. 
Cable  drums,  contract  plant.  Ac,  stood  at  £36,917,  which 
was  £4,000  less  than  a  year  ago.  due  to  the  fact  that  they 
bad  also  depreciated  those  particular  items  on  account  of  the. 
extra  service  to  which  thev  had  been  put.  The  profits 
amounted  to   £190,000,   as  compared   with   £177,000  last  year. 
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hii  increase  of  £13,000.  That  extra  613,000  profil  was  a  very 
small  increase  in  proportion  to  the  labour  and  trouble  re- 
quired to  earn  it.    They   proposed  to  paj  a  dividend,   winch 

a anted  with  bonus  and  special  bonus  to  a   rate  of  20  per 

cent.,  which  would  leave  £249,000  to  be  carried  forward.  The 
'3)  per  cent,  distribution,  absorbing  £35,000,  was  just  one 
seventh  of  the  carry  forward;  in  other  words,  they  njere  being 
advised  to  carry  forward  an  amount  equivalent  to  a  dividend 
of  20  per  cent,  for  seven  succeeding  years.  He  did  not 
promise  them    that  dividend,   and  he  did  not   know   what  to 

say  about  the  future,  which  was  very  doubtful  in  all  fcoi er- 

bial  enterprises,  I > 1 1 1  it  was  a  very  fair,  and  even  satisfactory, 
opening  for  the  accounts  for  the  new  year.  He  would  like 
to  remind  them  that  those  very  gratifying  results  had  not 
been  obtained  by  profiteering.  They  had  nol  been  paid  ex 
cessive  prices;  they  had  made  ho  unfair  bargain  out  of  the 
needs  of  the  nation'.  They  had  changed  their  form  of  manu 
facture  at  the  bidding  of  the  Slate,  and  they  hail  served  the 
State  for  a.  reasonable  and  moderate  remuneration.  There 
had  been  ho  sensational  increase  in  their  profits;  it  was  an 
honest   profit  largely  based  upon   the  accumulated  savings  of 

past    years.      If    anybody   should   say   that    20   per    cent,    was   a 
hie;!)  profit,    the  answer  was  thai    I  hat    profit    had    not   all   been 
earned  in   the  year   just  closed,  hut  that   it    was   the  result   of 
the  thrift,  savings,   and   accumulations  of  many  years  past. 
Mr.  T.  0.  Callender,  in  seconding  the  motion,  referred  to 

the  men  who  had  joined  the  Forces,  and  to  those  who  had 
laid  down  their  fives.  678  men  who  formerly  worked  lor  them 
wore  now  serving  either  in  the  Army  or  in  the  Navy.  Under 
ordinary  circumstances  it  was  his  custom  to  give  them  some 
information  as  to  the  new  lines  on   winch  the  business  was 

progressing,  and  the  new  developments  which  were  taking 
place.  He  was  sorry  that  owing  to  the  special  nature  of  that 
business,  and  owing  in  many  cases  to  the  extremely  confi- 
dential   work   they    were  doing,    he  could    tell    them    hill    little. 

Most  interesting  work  in  various  directions  had  been  under- 
taken, hut  it  was  impossible  in  any  way  to  specify  what  it 
had  been.  Tin'  ordinary  lain  of  their  business  in  connection 
with  the  making  of  cables  had  practically  ceased.  It  was 
impossible  to  obtain  the  necessary  materials,  copper  being 
only  one  of  tle'ni,  and  even  if  they  could  make  .aides  il 
would  hi'  almost  out  of  the  question  to  gel  them  lo  their 
destination.  They  recognised  thai  when  the  war  came  to  an 
end  a  good  deal  of  work  would  he  required  to  win  hack  for 
the    company    the     trade     which     had     heen    lost     through    the 

accessary   closing   down  of  many   of   those   old  connections. 

(Inly  a  trw  days  ago  they  received  intimation  that  one  of 
their  friends  in  Scandinavia,  who  had  been  ill  the  habit  of 
making  use  of  large  quantities  of  their  cables,  had  found  it 
necessary  to  place  their  orders  with  a  neighbouring  Country, 
and  for  the  present,  and,  he  was  afraid,  for  sonic  time  lo 
come,  that  market  would  he  closed  to  them.  While  they 
recognised  that  those  difficulties  would  arise,  they  were  ready, 

when,  the  war  came  to  an  end,  to  hold  their  own  with  any 
of  their  competitors,  and  to  win  hack  any  part  of  their  busi- 
ness which  micht  have  passed  into  other  hands.  Thcv  con- 
sidered that  although  the  success  of  the  company  had  heen 
considerable  in  the  past,  it.  was  probable  they  would  have  a 
much  larger  and  greater  work  to  do  in  the  future  in  the 
new  England  which  would  arise  after  the  war.  Tt  was  un- 
questionable that  electricity  would  play  a  greater  part  in 
the  daily  life  of  man.  and  a  much  greatiei  pail  in  the  manu- 
facturing life  of  this  country,  than  it  had  ever  played  in 
the  past,  and  it  was  equally  certain  that,  when  that  time 
came,    Callender's    would    not    he    behind    in    obtaining    a 

share  of  the  orders  which  would  result  The.  therefore  auti 
eipaterl  a  good  deal  of  worry  and  a  great  deal  ol  labour,  hut 
they  hoped  with  satisfactory  results,  when  the  happy  day 
arrived.      Th.w    had  spent  large  sum.-,  of   monev   in   the  upkeep 

of  the  works;  maintenance  and  depreciation  had  of  necessity 
to  be  increased,  f6r  not.  onlv  were  the  prices  which  Hew  had 
to  pay  for  materials  infinitely  greater  than  in  past  years,  but 
the  class  of  labour  which  they  had  to  make  use  of  was  nearly 
always  less  experienced,  and  often  less  careful,  than  of  yore 
and  as  a  result  their  plant  and  machinery,  ami  tool:,  and 
fittings  suffered  from  the  handling  which  the\  got.  It  wns 
for  those  reasons  that  they  had  added  so  largely  to  deprecia 
tion. 
'I lie  report  was  adopted. 

Gross  earnings  for  1916,   6709,226;   gross 

United  maintenance  and  other  charges  in    \.rgen 

River  Plate        tina  and  London.  £477,371 ;  profit   6231     - 

Telephone         plus  £6,234  brought  forward.    After  paying 

Co.,  Ltd.  debenture    interest,     preference    dividend, 

and  8  per  cent.,  free  of  income-tax,  on  the 

ordinary   shares,   and  putting   £2,000  to  staff  provident   fund, 

£50.000  to  reserve,  and  £26,000  to  war  contingencies  reserve 

fund.   £b\99o  remains  to  he  carried  forward.     To  till   vacancies 

caused  by  the  death   of  Sir  G.  Franklin  and   Mr.  6.  Keith.  Sir 

•Tnhn    Oavey   has  been   elected    chairman,    and    Messrs.    J.    K. 

Kingsbury  and  A    Anns  directors. 


Brazilian   Traction,  Light   .V  Power   Co..  Ltd.— Quarterly 

dividend,    1}   per   cent,    on   the    fully-paid  cumulative    prefet 
ence  sharei 

Calcutta    Electric    Supply    Corporation,    Ltd.    The    units 

sold   to  eoiisu rs  during  the  five  weeks  ended    March  ;;nih 

wee  2,391,238,  coin] d   with  2,122,507   units  lasl    year. 

Canadian  General   Electric  Co.,  Ltd. —The  directors  have 

declared   a    quarterly    dividend    of  -1    per  cent     for    th<     Hi 
month,    n,  .l,,ne   ::illh,    being   at    (he    rale    of   8    per    coul      pel 

am mi   the  common   stock, 


STOCKS     AND     SHARES. 


Anderston  Foundry  Co.,  Ltd. — T'i.    report  shows-that  the 

profit,  after  providing  for  depreciation,  excess  profits  duty, 
and  income-tax,  was  £32,767.  ncainst  £30.329,  before  pro- 
viding excess,  profits  duty.  Dividend  for  the  year  22s.  per 
share,  putting  £5,000  to  reserve,  and  carrying  forward  £s,7'Jn 


TtJESDAI     E\  I  mm;. 
The   mam    feature   of    the    markets  throughout  the    House   is 
the  continued  quietude  of  business.    Russia  has  become  some- 
thing   of  a    thorn    in    the   financial    flesh    which    threatens  to    he 
permanent:     and    with     the     rate     of    exchange     daily    moving 

againsl  Petrograd,  the  investor,  even  in  first-class  British 
securities,  is  disposed  to  go  slowly  in  the  way  of  investing 
his   money. 

Meanwhile,  authorities  in  high  places  are  roundly  rating 
il-  for  our  extravagance  and  not  us  alone,  hut  the  Govern- 
ineni  also,  for  not  taking  away,  by  taxation,  the  means  where- 
bj    extravagance   is  maintai I.     In   spite,  however,  of  this. 

Willi  It  appeal  for  liloie  taxes,  coupled  with  the  quietude 
of  business,  prices  of  most  investment  issues  are  extremely 
well  held  Tin-  electrical  and  the  telegraph  departments  are 
excellent  illustrations  of  this;  and  if  proprietors  of  stocks  and 
shares  arc    tempted   to   complain    that    values    do    not    improve, 

they  have  at  least  the  consolation  of  seeing  them  keep  remark 
ably  steadj  , 

Metropolitan    Consolidated    is    \    better    at    23£,    and     Under 

ground  incomes  are  good  at.  83.     This  strength  is  shown   in 

the  face  of  weakness  in  most,  ol  the  Steam  stock,-,  the  latter 
being    unmoved    by    the    fact,    that   present,    prices   include    the 

creater  part  of  the  first  half-year's  dividends.    Labour  troubles 

present  and  to  c are  still  the  deterrent   factors  ill   the 

situation  Metropolitan  surplus  land  stock  is  bettei  al  19, 
and    Districts  are    unchanged  at    Hi.       With    the   recent    re 

arraneeinent  ol  fares  on  the  I, .('.('.  trams,  (he  expectation 
is    revived    that    laics    on    the   Tube    lines   may    he   similarly 

treated  before  lone. 

Mexicans  are  mostly  dull  and  heavy;  the  .">  per  cent,  bonds 
•  i  the  Tramway  Co,  have  shed  ■!  points,  inquiries  have  heen 
.mule  during   the   last,  day  or  two  on  behalf  of  Amsterdam 

capitalists   who   appear    to    he   anxious   to   take    a    hand    once 

c   m  these   ventures.    The.  market,  however,   has  drifted 

into    such    a    limited    condition    that,    while   there   is  difficulty 

in   Retime   a  hid    for  stock  one   day,  on   the   da)    following  it 

iiia\    he    pist    as    hard    to    find    a    seller,    so    much    are    demand 

and    supply    governed    by    the    in abate    sentiment    ol    the 

moment  in  regard  to  Mexico.  If  the  Dutch  started  to  buj 
Mexican    industrials    in    earnest,    prices    would    probably    go 

bounding  ahead:  and  holders  of  the  stock  on  this  side  micht 
welcome  the  opportunity  for  getting  out.  even  at  lh.  lu- 
lu.,:,  w  huh   urn.  I      ales    would    entail 

Km  de  Janeiro  Trarnwaj   hood     arc  better,  in  ion  equenc< 

ol  a  further  rise  m  the  Brazilian  exchange;  ami  i osl  ol 

the  Brazilian  issues  there  ii   ai Teased  demand,   in  which, 

however.    Brazilian   Tractions   have   not   yet    participated       The 

Briti  li  Columbia  group  is  still  flal  Buyers  want  the  offer 
of  goad-class  Canadian  industrials,  more  particular!}  those 
connected   with   (I lectrieal   industry;  and   the   prospective 

purchasers  announce   thai   llicv   are     n.l  out.  for  high  dividends, 

hut  that  the)  are  content  with  a  comparatively  low  return 
on  their  money,  Yd.  so  contrary  are  Stock  Exchange  cur 
rents  nowadays,  there  is  scarcelj  any  stock  to  he  bought;  and 
whatever  shares  do  come  into  tic  market  .ire  mapped  up  lo 
people  vt  ho  have  l n  waiting  foi   week 

Vnglo   Argentine     Trams    are     dullish     on     the    issue    of    the 

report,  a  document  which  shows  thai  the  undertaking  i  still 
struggling  againsl  adverse  conditions.  The  second  prefer- 
ence -lane-   again    go   without   their   dividend.     The    I  i  bon 

Electrii   Tramways  ini L  il    passengers  bj   10  million"   bu( 

working  expenses  rose  still  more  heavily,  and  the  ordinary 
1 1 . 1 1 .  I..  Mci's  go  di\  uii  1 1 1 1 1 ,  ■       againsl    fch  p         rat.   they 

il   in  the  previous    year. 

Changes    in    the    telegraph    and     telephone    market    are    few 

and  far  between      West  India  and   Panama  Ordinarj   are  left 
uh'cliangi  A    n  v"1     M    ex  the'  dividend  of  6d  .  dedm 
week,   while  Oriental     al    '."    show    a   nominal   fall    ol    L/I6, 
accounted  for  bj   the  dividend  of  like  amount.     Vmongsl  the 
stocks  to .t   quol  id   in  our  lisl  I  legraph  wi 

the   other  day   al    I   and    I    1    16       Cuba    Submarine  Preference 

dun  j.  .1   i,  i    .'     it    141,   and   the  la  I  bv  i  -1   Direct, 

Spani  ii  i'  a  little  demand  has  arisen  for 

n.  Eastern  Extension  Fours 
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being  a  point  better  at  74,  while  Eastern  I  per  pent  Debet) 
tore  is  73,  tbe  difference  arising  froiri  the  fact  that  the  former 
stock  carries  about  W  weeks'  more  interest  than  the  latter. 
West    India   and   Panama    first  Preference    were  done  nt    7| 

at   tic    end  i  I    last    week,  but  the  Seconds  have  lain   dormant 
since  the  beginning  of  April,   the  nominal   price  being   6,   ex 
the    recently-paid   dividend.     Monte   Video  Telephones   are    a 
little  better  at  17s.  6d  .  and  the  5  per  cent.  Preferen 
can  be  bought  about  16s.  3d.    The  company  pays  6  p 
on  the  Ordinary  shares. 

The  most  active  section  is  once  more  the  Marconi  market 
The  price  spurted  3/bi  to  3J,  upon  another  wave  of  rumours 
in  respect  of  the  amount  which  the  company  is  likely  to 
receive  from  the  Government.  The  dividend  announcement 
is  due  almost  immediately,  and  the  report  is  eagerly  antici- 
pated in  the  hope  that  something  will  be  said  on  the  com- 
pensation question.  With  the  parent  shares  the  subsidiaries 
are  also  firmer.  Marconi  Marines  being  2s  and  the  Americans 
16s.  3d.,  although  Canadians  still  languish  at  9fe.  Marconi 
Preference  have  risen  «   to  '-'!• 

India-Rubber  shares  are  5s.  up,  British  Insulated  2s.  6d., 
and  Telegraph  Constructions  LOs.  British  Aluminium  ordinary 
rose  lid.,  and  Castner-Kellner  1/16;  in  fact,  the  industrial 
market  shows  up  much  better  than  any  either  section  of  the 
House  at  present.  Strong  demand  for  shares  in  companies 
connected  with  explosives  is  explained  by  reports  of  a  coming 
combine  of  the.  principal  undertakings.  Iron.  coal,  and  steel 
shares  have  advanced  substantially;  armament-  arc  better, 
and  these  various  activities  have  diverted  attention  t-  jome 
extent  from  rubber  shares,  where  business  has  been  further 
restricted  by  a  slight  fall  in  the  price  of  the  produce,  which 
has  taken  it  a  stiade  below  3s.  per  lb. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electricity  Companies, 

Dividend  Price 

-      *  '>  June  5,    Rise  or  fall 

1916.  1916.  1917.         this  week. 

Brompton  Ordinary        ....      10          9  6J  — 

Charing  Cross  Ordinary           ..65  8$  — 

do.       do.         do.     4}  Pref..       44        4 '  Si  — 

Chelsea        ..4  3  3J  — 

Citv  of  London 8  8  12  +  i 

do.       do.    6  per  cent.  Pref,       6  6  10 

County  of  London           ..        ..        7  7  10JJ  -  — 

do.          6  per  cent.  Pref.        6  6  10 

Kensington  Ordinary     ....        7  10  5J  — 

London  Electrio 3  8  1  — 

do.         do.  6  per  «ent.  Pref.        6  4  8J  — 

Metropolitan         8  8  24  — 

do.            4*  per  cent.  Pref.        44  44  8i  — 

St.  James' and  Pall  Mall          ..8         8  68  +    J 

South  London       6  5  2^  — 

South  Metropolitan  Pref,         ..        7  7  21/-  — 

Westminster  Ordinary  ....        7  7  6^  — 

TeLEOBAFHS    1KD    TELEPHONES. 

Anglo-Am.  Tel.  Pref 6         6  f 8  +  1 

do.            Def 83,6      U  32} 

Chile  Telephone B         8  6*5  — 

Cuba  Sub.  Ord 6         6  8  — 

Eastern  Extension          ..        ..        8         8  135  

Eastern  Tel.  Ord.            ....        8         8  139  — 

Globe  Tel.  and  T.  Ord 7         7  12}  — 

do.               Pref.           ..6  6  104  — 

Great  Northern  Tel 22  23  86|  — 

Indo-European 13  13  49}  

Marconi       10  10  31  +    " 

New  York  Tel.  4}          ....       4}  4}  99  _ 

Oriental  Telephone  Ord.         ..10  10  2Jxd  — 

United  R.  Plate  Tel 8         8  6§  — 

West  India  and  Pan 6d.  6d.  ljxd  +  6d 

Western  Telegraph        ....        8         8  14  — 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  60}  

Metropolitan         1          1  333  +  ^ 

do.         District      ..         ..      Nil  Nil  16  —  '" 

Underground  Electric  Ordinary     Nil  Nil  13  

do.               do.     "A"     ..      Nil  Nil  6/8  — 

do,              do.     Income         6         5  83  +1 
Foreign  Ttiams,  &c. 
Dividend 

1916.  1916. 

Adelaide  Snp.  6  per  cent.  Pref.         6         6  5  

Anglo-Arg.  Trams,  First  Pref.           6}        6}  3  —  A, 

do.               2nd  Pref.  . .       6}  —  35  _ 

do.                6  Deb.       ..        6         6  66xd  — 

Brazil  Tractions 4          4  47  

Bombay  Electric  Pref 6          6  10  

British  Columbia  Elec.  Rly.  Pfce.    6         6  60  — 

do.             do.           Preferred  Nil  Nil  87}  — 

do.              do.           Deferred  Nil  Nil  32}  — 

.  i0-             do'            Deb.          4}        4*  68}  -IJ 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  38  _■/ 

do.            6  per  cent.  Bonds     Nil  Nil  30  — " 

Mexican  Light  Common          ..        Nil  Nil  14}  

do.            Pref Nil  Nil  22}  — 

do.             1st  Bonds        ..        Nil  Nil  37} 
Mancfactcrinu  Companies. 

Babcock  &  Wilcox         ..        ..       15  16  2?ixd  — 

British  Aluminium  Ord.          ..         7  10  27/o  +6d 

British  Insulated  Ord 17}  20  123  +1* 

British  Westingbouse  Pref.     . .         74        71  a.s  — 

Callenders 20  20  12g  — 

do.       6  Pref.          ....        6         6  4  _ 

Castner-Kellner 22  23  88  xd  +  J 

Edison  Swan,  £3  paid  ....       1'  lt¥ 

do.       do.     fully  paid      . .      —  II               

do.        do.  4  percent.  Deb.         4          4  70}  _ 

Eleotric  Construction   ....        7}  

Gen.  Elec.  Pref ff  6  g 3 

_    do'         °rd 10  10  15  — 

Henley 26  26  15}  _ 

do.      4}  Pref.  ..        ..        ..        4}  4}  4  — 

India-Rubber       10  10  l-n  +  1 

Telegraph  Con 30  SO  87;  +} 

*  Dividends  paid  tree  of  Income-tax. 
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7  2  10 
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MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  fcircumstancea. 


Wednesday,  June  6th. 


CHEMICALS,   &c. 


i  Acid,  Oxalic per  lb. 

Ammoniac  Sal        per  ton 

Ammonia.  Muriate  (large  crystal)  „ 

Bisulphide  of  Carbon      . .         . .  ,, 

Borax ,, 

Copper  Sulphate ,, 

i  Potash,  Chlorate per  lb. 

,,        Perchlorate         ..        ..  „ 

Shellac  per  cwt. 

Sulphate  of  Magnesia      . .         . .  per  ton 
,  Sulphur,  Sublimed  Flowers      . .  ,, 

r        ,,  Lump       |, 

■  Soda,  Chlorate        per  lb. 

,,      Crystals        per  ton 

Sodium  Bichromate,  casks        ..  per  lb. 


METALS.    &c. 

■  Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 
r      ,,      Tubes  isolid  drawn)          ..  ,, 

•  Copper  Tubes  (solid  drawn)       ..  „ 

r       ,,        Bars  (best  selected)       . .  per  ton 

r      „       Sheet  „ 

r      ,,       Rod 

(      „        (Electrolytic)  Bars         . .  „ 

I      „  „  Sheets     ..  „ 

[       „  „  Wire  Rods  „ 

I      „  „  H.C.  Wire  per  lb. 

'  Ebonite  Rod 

„        Sheet  „ 

i  German  Silver  Wire        ..        ..  ,, 

i  Gutta-percha,  fine ,, 

i  India-rubber,  Para  fine   . .         . .  ,, 

Iron  Pig  (Cleveland  warrants)    . .  per  ton 

„    Wire,  galv.  No.  8,  P.O.  qual.  „ 

r  Lead.  English  Pig  . .        ..     ...  „ 

,  Mercury         per  hot. 

i  Mica  (in  original  cases)  small  ..  per  lb. 
:      ,,                |,            ,,      medium         ,, 
,,             ■■      large  ..  „ 

/  Silicium  Bronze  Wire     ..        ..  per  lb. 

■  Steel,  Magnet,  in  bars      ..        ..  per  ton 
r  Tin,  Block  (English)        

i    „     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


1/6 
£75 
£64 
£23 
£38 
£61  10 
2/6 

a/- 

216/- 
£16 
£35 
£2t> 

104d. 

12(1/- 


1/8}  lo  1/9 
£166 
£165 
£166 
£142 
£167 
£150 

VH 

3/- 

2/6 


£10 

Nom. 

6d.  to  »/. 

8/6  to  6/- 

7/6  lo  14/-  ft  op, 

im 


S/fi 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  A  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


Quotations  supplied  by — 

8  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Onniston  *  Sons. 

r  W.  F.  Dennis  &  Co. 


Ministry  of  Munitions  and  Insulated  Wiresand  Cables. — 

Revised  regulations  have  been  issued  by  the  Ministry  of  Munitions 
as  to  the  manufacture  and  supply  of  insulated  electric  wires  and 
cables.  Under  these  regulations,  dated  June  1st,  1917.  the  exemp- 
tion from  the  terms  of  the  Copper  Order,  dated  December  Sth, 
1916,  under  which  wires  and  cables  of  small  size  used  for  interior 
wiring  could  be  manufactured  and  supplied  outside  of  the  terms  of 
the  order  has  been  withdrawn.  As  from  the  above-mentioned  date 
consumers  not  entitled  to  Priority  Certificates  Class  A  and  Class  B 
(P.",)  may  obtain  supplies  of  insulated  copper  wire  without  a 
priority  certificate,  provided  that  they  are  able  to  satisfy  the  manu- 
facturer or  supplier  that  the  goods  are  to  be  used  solely  for  the 
purposes  of  repairs  and  maintenance.  The  Cable  Makers'  Associa- 
tion. Sardinia  House.  Sardinia  Street.  Kingsway.  W.C.  2,  has  been 
granted  permission  to  obtain  a  limited  monthly  supply  of  copper 
for  distribution  among  manufacturers,  whether  they  be  members 
of  the  Association  or  not,  for  the  purpose  of  manufacturing  insu- 
lated wires  required  for  repairs  or  maintenance.  The  Association 
has  been  appointed  the  controlling  authority,  and  is  held  respon- 
sible for  the  distribution  of  this  monthly  ration  of  copper. 

Manufacturers  requiring  copper  for  this  purpose  should  apply  to 
the  Cable  Makers'  Association  at  the  address  given  above.  The 
regulations  provide  that  in  respect  of  new  orders,  existing  stocks  of 
insulated  copper  wire  may  lie  used  only  for  repairs  and  mainten- 
ance, unless  required  for  a  Government  contract,  or  for  work 
covered  by  a  Class  A  or  P.'i  Priority  Permit.  Copies  of  the  regula- 
tions may  be  obtained  from  the  Ministry  of  Munitions.  Priority 
Department.  1.  Caxton  Street.  Westminster.  SAW  1. 

Platinum   Production  in, the   Urals. — In  spite  of  the 

present  high  prices  for  platinum,  the  production  of  the  metal  in 
the  Urals  during  If)  16  showed  a  further  decrease.  The  total  output, 
according  to  a  report  from  H.M.  Consul  at  Ekaterinburg,  amounted 
18  oz..  as  compared  with  118,709  oz.  in  1913.  and  166,756  oz. 
in  1914.  The  chief  causes  of  this  decline  are  the  shortage  of 
labour,  the  difficulty  in  obtaining  spare  parts  for  dredgers,  and  the 
exhaustion  of  the  richer  alluvial  deposits.  It  is  confidently 
expected,  that  new  alluvia  will  be  found  when  extensive  prospecting 
is  resumed,  but  there  is  no  prospect  of  an  improvement  in  platinum 
production  in  the  near  future,  at  any  rate,  as  long  as  the  war  lasts  : 
on  the  contrary,  it  is  probable  that  the  output  for  1917  will  be 
lower  than  that  of  last  year. — Journal  of  the  tioyal  Society  of  Arts. 


No.  2,083.  Juxe  3.   191  i 


THE    ELECTRICAL     REVIEW 


C37 


EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  MARCH  AND  APRIL,  1917. 


For  reasons  which  we  must  leave  to  the  imagination  of  our  readers. 
the  usual  Customs  returns  on  which  our  monthly  table  ol  elec- 
trical exports  from  and  imports  into  the  United  Kingdom  are  based 
are  no  longer  available,  and  it  has  been  necessary  to  consider  the 
question  of  publishing  such  data  as  can  be  obtained,  with  a  view  to 
preserving  what  has  undoubtedly  been  a  much  appreciated'  fi  ature 
of  the  Electrical  Review  for  many  years  past. 

Although  interesting   at   the  moment,  no  doubt,   to  commercial 


The   last  complete  return   of  electrical    exports  and  inn 
February,  appeared  in  our  issue  of  March  3uth  last,  the  totals  Eoj 
the  month  as  computed  from  Customs  statistics  being  as  follows  — 
Exports.  £394,062;  imports,  6183,192;  re-exports,  £31,445. 

The  returns  for  March  and  April,  which  arc  compiled  OB  a 
slightly  different  basis,  are  given  below. 

It  should  be  noted  that  the  values  of  electrical  wire  and  cable 
include  for  insulated  varieties  only  :  it  may  also  be  observed  that 
our  previous  returns  have  almost  always  shown  a  value  of  machinery 


Electrical  goods       &>SHlatea  *™  _,,     ,  .      , 

and  apparatus        ?"d  cab£ ,,,ot         Ele{!tric  -lo 
anenSSerated.        ^lfphonic)      '  """" 


Arc  lamps  and 

parts 
(not  carbons). 


Electrical 
machinery 
(Including 

switchboards 

and 
transformers). 


Telegraph  and 
Carbous.  "fift!? 


£67,328  £68,256 


£53,041  £7,504 


£3£,574  £18.403 


£4S,090  £2,2K(i 


Exports  of  Electrical  Goods  and  Maciiinf.lv.  March,  i : » 1 7 . 
£16,110  £7,004  611,973       |       £117,877      |        £16,07] 

Total     £404,586. 

Imports  of  Electrical  Goods  and  Machinerv.  March.  lt'17. 
£24,356  £S,56S  £2,131  £151,527  £24,919 

Total     £286,921. 

Exports  of  Electrical  Goods  and  Machinery.  April.  1917. 
£8,843  £4,591  £6,349  £92,068  £10,611 

Total     £308,514. 

Im  poms  o?  Electrical  Goods  and  Machinery,  April,  r.ii:. 

£4,674  £10,645  65P6  £129,808        '      £27,071 

Total     £235,985. 


CI.  '.'4  2  £98.02 


£9.244  £5.631 


£1,312  £113,763 


£9,128  £3,70] 


men.  the  comprehensive  data  published  by  us  since  the  commence- 
ment of  the  war,  and  especially  in  recent  months,  in  view  of  pre- 
sent overseas  trade  conditions,  are  probably  not  representative  of 
what  may  be  anticipated  after  the  war  when  trade  conditions 
resume  more  normal  channels,  and  the  condensed  returns,  obtained 
from  official  sources,  which  we  are  now  able  to  publish,  although 
not  entirely  comparable  with  our  previous  returns,  will,  no  doubt, 
serve  the  purpose  of  keeping  our  readers  to  some  extent  informed 
on  this  branch  of  industry  under  war  conditions. 


exported  in  excess  of  that  imported,  and  the  departure  from  this 
in  the  above  returns  may  be  due  to  differences  of  classification,  of 
which,  of  course,  we  have  no  details. 

It  will  lie  noted  that  while  the  value  of  the  March  electrical 
exports  was  lather  in  excess  of  that  of  the  previous  month,  the 
April  total  shows  a  marked  decrease  ;  also  that  both  the  March  and 
April  imports  totals  were  considerably  in  advance  of  the  February 
figures,  though  the  later  month  showed  a  decrease  of  £50,000  on 
t lie  March  return. 


A    CONCENTRIC    STANDARD    DYNAMOMETER 

WATTMETER     AND     NON-INDUCTIVE 

STANDARDS      OF      LOW      RESISTANCE. 


By  A.  E.  MOORE.  A.M.I. E.E. 


[Abstract ;  from  the  "Journal  "  of  the  Institution  of 
Electrical  Engineers.) 

The  object  of  much  of  the  work  outlined  in  thi.s  paper  was 
to  provide,  in  the  Standardising  Laboratory  at  the  School  of 
Technology,  Manchester,  a  precision  watt  standard  for  dealing 
with  load  currents  of  upwards  of  1,000  amperes.  The  instru- 
ment was  to  be  suitable  for  the  verification  of  sub-standard 
and  other  wattmeters  and  watt-hour  meters,  and  for  any  other 
refined  measurements  where  accuracy  is  of  first  importance. 
A  Duddell-Mather  standard  was  installed  in  the  Laboratory 
originally,  but  an  instrument  of  this  type  was  not,  at  that 
time,  made  for  currents  higher  than  100  amperes.  The  re- 
quirements of  the  Laboratory  frequently  called  fur  an  instru- 
ment capable  of  dealing  with  currents  much  higher  than  100 
amperes,  and  a  Kelvin  watt  balance  for  currents  up  to  1.000 
amperes  was  afterwards  obtained.  Previous  to  the  installa- 
tion of  the  1,000-ampere  balance,  a  composite  balance  was 
used  as  the  watt  standard  for  currents  of  from  100  to  500 
amperes,  but  investigation  showed  that  neither  of  these  bal- 
ances fulfilled  the  necessary   requirements. 

It  is  now  fairly  well  known  that  many  of  the  so:called 
standard  dynamometer  wattmeters  of  the  straight-through 
type  designed  for  currents  exceeding  100  amperes  are  unsatis- 
factory except  for  use  on  circuits  of  approximately  unity  power 
factor.  The  defects  are  mainly  due  to  eddy  currents  and  skin 
effect.  Eddy  currents  in  the  metal  forming  the  main  con- 
ductors, and  in  any  other  metal-work  used  in  the  construction 
of  the  instruments,  cause  the  active  part  of  the  flux'in  the 
main-current  coil  to  be  out  of  phase  with  the  main  current, 
while  the  skin-effect  may  cause  variations  in  the  distribution 
of  the  current  over  the  cross-section  of  the  main  conductors 
with  changes  in  frequency,  and  this  may  consequently  affect 
both  the  magnitude  and  the  phase  of  the  active  part  of  the 
main-coil  flux.  It  should  be  remembered  that  the  active 
conductors  of  the  pressure  coil  cannot  be  made  to  embrace 
more  than  a  small  portion  of  the  main-coil  tlux.  and  for  suc- 
cessful working  this  portion  must  always  be  a  definite  fraction 
of,  and  in  the  same  phase  as,  the  v  hole  tlux.     It  is  not  very 


difficult  to  eliminate  eddy-currents  by  avoiding  the  use  ol 
metal  supports,  Sec.,  and  having  the  main  colls  formed  of 
stranded  conductors,  each  strand  being  insulated;  but  in 
order  that  the  current  distribution  maybe  maintained  con- 
stant independently  of  changes  in  the  frequency  of  the  current, 
it  is  necessary  that  every  strand  of  the  conductor  have  the 
same  time-constant  (L/E).  In  the  ordinary  form  of  dyna- 
mometer wattmeter  the  main-current  conductor  is  in  the  form 
of  a  coil  of  one  or  more  turns,  and  there  are  many  difficulties 
in  the  way  of  the  satisfactory  stranding  of  the  conductor,  if  it 
is  intended  far  currents  of  upwards  of  1,000  amperes 

The  present  contribution  deals  with  a  form  of  wattmeter 
in  which  the  theoretical  conditions  are  maintained  in  instru- 
ments for  currents  of  upwards  of  1,000  amperes. 

In  the  wattmeter  now-  to  be  described  the  author  has  made 
use  of  the  concentric  magnetic  field  which  is  formed  between 
two  concentric  conductors  when  a  current  is  maintained  in 
them  in  opposite  directions. 

If  a  wire  be  wound  uniformly  over  the  surface  of  a  ling 
as  shown  in  fig.  1.  the  magnetic  field  produced  when  a  current 
is  maintained  in  the  wire  is  symmetrical  about  the  principal 
axis  df  the  ring,  so  that  every  turn  of  the  wire  encloses  the 
same  magnetic  llux,  and.  presumably,  has  the  same  ohmi< 
resistance,  and  therefore  the  same  time-constant.  If  all  the 
turns  are  cut  and  their  ends  securely  connected  to  copper 
end-plates  (tig.  -2).  the  turns  will  be'  connected  in  parallel 
.instead  of  in  series,  and  the  time-constant  of  any  one  turn 
will  still  remain  the  same  as  that  of  every  other  turn,  since 
each  will  be  of  the  same  resistance  and  will  embrace  the 
same  tlux.  Therefore,  if  an  alternating  current  be  maintained 
in  the  coil  thus  formed  it  will  be  uniformly  distributed  over 
the  turns,  and  the  uniform  distribution  of  the  current  will 
be  unaffected  by  changes  in  the  frequency.  It  is  imperative 
that  the  winding  be  perfectly  symmetrical,  and  in  making  up 
an  actual  coil  many  difficulties  had  to  be  overcome  befo 
satisfactory  construction  was  obtained. 

Fig.  8  illustrates  how    the   pressure  coils  may  be  arrange, 1 
within  the  current  coil.    Two  coils  are  used  in  order  to  render 
the   system   astatic   to   uniform    stray    magnetic    fields.        lb 
magnetic   axes   of    the   pressure    coils  are    nominally    perpe 
cular  to  the   direction   of  the   llux   produced    in    the   main  coil, 
and  the  result  is  a  turning  moment  about  a  vertical  axis. 

The  difficulties  met  with  in  the  production  of  a  concentric- 
field   wattmeter  are  :  — 

1.  The   construction    of  a   current    coil    in    which    the   phase 
difference  between  the  tlux  and   the  current   that  produces   it 
is  negligibly  small. 
•2.  The   making  of   a  mechanical   joint   in   the  current 
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which  permits  of  the  easy  insertion  of  the  pressure  coils,  but 
does  not  introduce  a  phase  error  in  the  current  coil. 

3.  The  design  and  construction  of  the  most  suitable  form 
of  pressure  coils. 

In  the  paper  are  given  descriptions  of  the  various  models 
with  which  the  author  experimented,  and  the  defects  found 
in  them. 

Difficulty  was  experienced  in  eliminating  the  phase  differ- 
ence between   the  flux  and   the  current.     Slight   inequalities 


coils  (<i)  to  the*  length  of  the  straight  side  of  the  coil  (I),  it 
was  found  that  when  I  =  1.73  a,  the  torque  was  almost  in- 
dependent of  the  angular  relation  between  the  magnetic  axes 
of  the  main  and  movable  coils  over  a  range  of  SO  deg.  to 
90  deg. 

Comparative  tests  made  between  the  concentric  wattmeter 
and  a  Duddell-Mather  standard  wattmeter  show  that  the 
phases  of  the  fluxes  in  the  two  instruments  are  in  exact 
agreement   when    the    watts    are  zero  and    the    volt-amperes 


f1G.  l.— Closed     Fig.  -2.— Sectional  View  showing 
Ring  Winding  how  Turns  of  Ring  Wind- 

ing MAY   BE   ARRANGED  IN  PARALLEL. 

Two  Turns  only  shown. 


Fig.  3. — Current  Element  for 
Concentric  Wattmeter,  made 
up  of  Formed  Coils  A  mounted 
on  a  Slotted  Wooden 
Cylinder  B. 


in  resistance,  especially  at  soldered  and  brazed  joints,  were 
ultimately  found  to  be  responsible  for  this  trouble,  and  by 
adopting  a  design  in  which  the  current  element  takes  the 
form  of  a  cage  consisting  of  wires  soldered  into  heavy  brass 
end-plates  J  in.  thick,  connected  to  concentric  tubular  con- 
ductors, the  phase  error  was  reduced  to  less  than  one  minute 
of  arc   (actually  0.0002  radian). 

The  heating  of  the  inner  conductor  limits  the  current- 
carrying  capacity  of  the  coil ;  the  element  described  will  carry 
1,600  amperes  for  a  short   time   without   undue  heating,  but 


Fig.  4, 


a,  b,  end-plates;   r,    brass   ring;    G,   machined    joint. 
-Improved  Cage  Form  of  Current  Element,  with   Mechanical  Joint 


in  the  reflecting  type  of  instrument,  to  prevent  trouble  due 
to  convection  currents  of  air,  a  stream  of  water  is  passed 
through  the  inner  tube.  Fig.  4  shows  an  element  made  on 
this  principle,  with  a  mechanical  joint  at  g,  which  enables 
access  to  be  obtained  to  the  interior  of  the  cage. 

In  a  future  construction  it  is  intended  to  make  the  joint 
in  the  middle  of  the  cage,  as  shown  in  fig.  5.  In  this  case 
it  is  not  necessary  to  have  the  pressure  coils  of  a  form  which 
can  be  passed  between  the  wires  of  the  case  or  through  the 


10,000,  at  oO.cycles.  Observations  were  also  made  at  various 
power  factors,  leading  and  lagging,  and  wnen  corrections  were 
made  for  lag  in  the  pressure  coils  the  two  instruments  agreed 
as  nearly  as  they  could  be  read,  the  ratio  of  the  deflections 
remaining  constant  and  independent  of  the  power  factor.  On- 
increasing  the  resistances  of  the  pressure-coil  circuits  so  that 
the  error  due  to  lag  was  negligible,  and  making  comnarisons 
from  0.95  to  zero  power  factor,  the  indications  of  the  instru- 
ments without  corrections  agreed  at  all  power  factors  as. 
nearlj    as  they  could  be  read. 

j  As  at  present  used,  the  reflecting  con- 

centric instrument  is  calibrated  with  a 
single  D.c.  current  measurement  at  or 
near  a  fixed  deflection,  the  resistance  in 
the  pressure-coil  circuit  being  varied  to 
give  the  desired  deflection.  By  adopt- 
ing this  method  of 'constant  deflection 
the  necessity  for  drawing  out  a  correctly 
divided  scale  is  avoided,  the  accuracy  of 
reading  is  constant,  the  work  entailed  in 
verifying  the  constant  of  the  instrument 
is  reduced  to  a  minimum,  and,  in  the 
event  of  its  being  necessary  to  disturb  the 
position  of  the  instrument  or  the  scale, 
the  new  constant  is  readily  determined. 
The  instrument  is  arranged  with 
a  standard  resistance  of  0.001  ohm,  as  a  shunted-type- 
dynatnorneter  ammeter,  the  connections  being  as  indi- 
cated in  fig.  7.  The  pressure  coil  is  connected  in 
mmi.v  with  a  non-inductive  resistance  so  that  the 
total  resistance  r  of  the  pressure-coil  circuit  is  500  ohms. 
A  continuous  current  is  maintained  in  the  main  circuit,  and 
i-  adjusted  until  the  required  deflection  d  is  obtained  on  the 
wattmeter  scale.  The  current  is  measured  by  means  of  a 
potentiometer    connected    to  the  0.001-ohm   resistance    strip. 

Ebonite  ring 


Fig.  5. — Current  Element  with  Outer  Conductor  formed 
of  a  Shell  Cast  in  Halves. 


Fig.  6.— D-shaped  Coils 
in  Ebonite  Ring. 


ring  r.  This  being  so,  a  continuous  tube  or  "shell"  may 
be  substituted  for  the  "  cage."* 

The  pressure  coils  were  at  first  mounted  on  ebonite  bobbins, 
but  after  the  jointed  cage  was  made  they  were  mounted  on  a 
mica  disk,  which  was  found  lacking  in  rigidity.  _  The  form 
of  coil  finallv  adopted  is  shown  in  fig.  6.  It  consists  of  two 
D-shaped  coils,  each  of  100  turns  of  No.  36  S.W.G.  silk- 
covered  copper  wire,  mounted  in  an  ebonite  ring;  the  move- 
ment weighs  36.5  gm.,  and  the  inductance  of  the  two  coils 
in  series  is  2.3  millihenries.    An  oil-damping  vane  is  provided. 

By  modifying  the  ratio  of  the  width  of  space  between  the 


Then  if  k  =  the  watts  per  division  of  the  scale  for  a  pressure- 
coil  resistance  of  1  ohm,  watts  indicated  by  instrument  = 
k  r  J.  If  the  resistance  r  is  chosen  so  that  the  desired  deflec- 
tion is  produced  with  a  potential  difference  at  the  terminals 
of  the  resistance  R  about  equal  to  that  of  a  standard  cadmium 
cell  (i.e.,  a  current  of  1,000  amperes  if  r  =  0.001  ohm),  cer- 
tain possible  errors  in  the  potentiometer  are  eliminated.  The 
potentiometer,  as  such,  is  in  fact  quite  unnecessary  when  the 
above  conditions  obtain,  and  the  author  is  arranging  the 
testing  circuit  as  indicated  by  the  dotted  lines  in  fig.  7.  In 
tins    case    the  main  current  is   adjusted   until    the   potential 
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difference  on  the  resistance  R  exactly  balances  the  electro- 
motive force  of  the  standard  cell.  The  resistance  r  is  then 
varied  until   the  required  deflection   is  obtained. 

With  r  =  500  ohms  the  temperature  coefficient  of  resist- 
ance of  the  pressure-coil  circuit  1%  less  than  0.0'2  per  cent,  per 
deg.  0. 

In  good  dynamometer  wattmeters  designed  to  give  a  full- 
scale  deflection  with  full-load  volts,  full-load  amperes,  and 
unity  power  factor,  it  is  generally  hardly  necessary  to  make 
corrections  for  the  phase  lag  in  the  pressure  coils,  even  when 
the  instrument  is  used  on   low  power  factors. 


All  ironwork  was  cut  to  gauge,  and  ends  of  cross-brat 
over  the  gauge,  thus  ensuring  correct  sparing  and  rapid  assembling. 

Most  poles  have  four  full-length  corner  rods  and  tour  inter- 
mediate side  rods  to  a  point  about  half  way  up  tin-  pole,  these  rods 
terminating  at  intervals  of  3  in.  to  avoid  a  sadden  change  in  tin- 
percentage  of  reinforcement,  and  being  deformed  to  give  greater 
adhesion  ;  the  ends  were  also  turned  in  to  avoid  any  a 
when  under  tension.  An  earthing-  wire  was  carried  down  inside 
the  concrete,  and  bound  to  each  vertical  rod  to  obviate  any  chance 
of  electrolysis,  tails  being  left  out  to  earth  cross-arms.  &c.  Tin- 
street  poles  are  81  ft.  long,  10  in.  sq.  at  the  bottom,  and  6  in.  sq.  at 
A 
Manganin  cylinder  ^ 
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Pig.  7. 


-Connections  for  Calibration 
of  Dynamometer. 


Fig.    6. — Non-inductive  Low-resistance  Standard. 


It  must  not  be  assumed,  however,  that  all  the  instruments 
so  calibrated  are  free  from  measurable  errors  at  low  power 
factors.  There  are,  in  some  types,  serious  errors  due,  not 
to  the  phase  lag  in  the  pressure  coil,  but  to  the  other  disturb- 
ances referred  to  in  this  paper. 

When  th^.  wattmeter  is  connected  up  for  calibration  as 
described  above,  it  becomes  a  shunted  type  dynamometer 
ammeter,  and  can  be  used  as  such,  the  current  in  amperes 
being 

»  V"  UtdrfR). 

If  a  cylinder  of  resistance  alloy  be  substituted  for  the  wires 
forming  the  outer  conductor  of  the  wattmeter  cage  as  in 
tig.  8,  a  non-inductive,  low-resistance  tube  is  obtained.  If 
the  thickness  of  the  resistance  alloy  were  indefinitely  small 
the  inductance  of  the  tube  would  be  zero  whatever  the  length 
of  the  tube.  For  finite  thicknesses  of  the  material  the  induct- 
ance is  calculable,  and  may  be  made  very  small. 

Ah  evenly  distributed  entry  of  the  current  into  the  resist- 
ance material  is  essential  in  standard  resistances,  and  parti- 
cularly so  in  non-inductive  types,  and  the  arrangement  of 
the  concentric  connections  shown  in  fig.  8  appears  to  be  the 
most  effective  way  of  ensuring  this. 

The  author  gives  details  of  tests  made  with  a  view  to  the 
construction  of  a  polyphase  standard  wattmeter,  a  scheme  of 
connection  for  testing  such  instruments,  and  an  accurate 
method  of  measuring  small  differences  of  phase  by  comparing 
both  of  the  currents  whose  phase  difference  is  under  examina- 
tion with  a  third  current  of  the  same  frequency.  In  an 
appendix  the  torque  obtainable  with  different  shapes  of  pres- 
sure coils  is  analytically  discussed. 


Both 


the  top  :  the  29-ft.  poles  are  It  in.  and  5  in.  sq.  respectively, 
these  poles  have  been  used  in  pairs  as  H  poles. 

The  method  of  casting  the  poles  is  as  follows  : — A  number  of 
sleepers  are  laid  in  the  ground,  tops  flush  with  the  ground  level, 
six  rows  parallel  with  each  other  at  5  ft.  apart.  Across  each 
sleeper  three  bottoms  are  securely  fastened,  wooden  chocks  being 
fixed  to  each  sleeper  3  in.  clear  of  the  bottom  boards,  against  which 
the  sides  are  wedged  when  required  for  casting.  To  each  set  of 
three  bottoms  one  pair  of  sides  are  provided,  and  this  constitutes  a 
unit  for  turning  out  one  pole  a  day.  The  first  day  the  sides  are 
wedged  up  to  Xo.  1  bottom  and  the  pole  cast  ;  the  following  day 
the  sides  are  taken  off  and  put  up  to  the  second  bottom,  and  that 
pole  cast,  and  similarly  for  the  third  day  ;  on  the  fourth  day  the 
pole  on  No.  1  bottom  is  pulled  off  endwise  on  to  level  ground,  and 
the  cycle  of  operations  repeated. 

This  system  was  adopted  for  both  solid  and  hollow  poles,  though 
the  extra  labour  involved  in  the  hollow  poles  made  t  neir  advantage 
over  the  solid  ones  rather  doubtful,  except  as  regard8  weight. 

To  obtain  a  hollow  core,  if  desired,  a  hollow  tapering  steel  tube, 
flush   riveted,  is  placed  inside   the  mould,  small   concrete  saddle* 
supporting   it  at   each  end  and  the  middle  ;  this  protrudes  at   the 
small  end  2  ft.,  and.  after  the  concrete  has  been   in  six   hours,   is 
tapped  back  flush  at  the  small  end  to 
(S  relieve  it  from   the   concrete.     It  is 

soft-soaped  prior  to  casting,  and  with- 
drawn the  next  day.  The  moulds 
are  smooth  inside  and  whitewashed  : 
fillets  are  inserted  at  the^eoruers  to 
bevel  the  poles.  «.„_-* 

The  constituents,  including  the 
water  in  the  concrete,  were  carefully 
measured,  and  it  was  made  slightly 


C 


REINFORCED     CONCRETE     TRANSMISSION 
POLES. 


A  recent  issue  of  Indian  Industries  ami  Power  contained  a  con- 
tributed article  describing  the  experimental  ferro-concrete  poles 
which  have  been  produced  by  the  Military  Works  Services  at  Lahore. 
Both  solid  and  hollow  poles  were  tried, 
of  varying  mixture  and  percentage  rein- 
forcement, a  fairly  rich  aggregate  being 
ultimately  adopted.  The  best  results  for 
ballast  were  obtained  with  limestone 
broken  to  pass  through  a  h-va.  sieve  ; 
good  results  were  also  obtained  with  a 


rod  bourn!  to  cttoss  brace  wdtt  * 
Round  bracing  bars  /lanmercdorer 

Middle  roils   Jeformea1  toy 
greater  odheiion 

/'our  cernerrods 
&uoaes  of  required  /enofh  ewer  »hich 
bracing  rods  ore  bent(cald)  be&re 
OS  senblirtg 


Panel   OroufeJ     y 
round   fob    a/Vr^ 
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Reinforcement  for  Concrete  Pole. 


mixture  of  crushed  pebbles.  The  rernforcernent  comprised  I -in. 
square  rods  braced  laterally  at  1-ft.  intervals  with  J-in.  diam.  rods, 
which  were  welded  to  make  them  continuous. 


PlG.  2. — FlNISJ Ni  i.i  if.  Polk. 

and  Top  and  Bottom  Sections. 


wet  to  facilitate  casting  ;  with  solid  poles.  2  in.  of  concrete  was  first 
laid  in,  and  the  reinforcement  laid  on  that,  the  mould  being  then 
filled  up. 
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-    the  poles  wen  1  with  damp  straw  and 

•.'tinny  bags  for  three  weeks,  dried  out  for  a  week,  and  erected 
when  a  month  old.  Ordinary  methods  of  carrying  and  erecting 
were  employed  :  the  root  of  the  pole  :.  the  ground  oil 

«'>  in.  of  lime  concrete,  with  another  foot  of  concrete  ramm;d  round 
the  end  after  en 

Ordinary  methods  of  staying  were  adopted  in  line  construction  : 
in  some  cases  the  sizes  of  feeders  ranged  up  to  3  "  B  &  S. 

Xo  cement  was  used  having  an  initial  setting  time  under  60  min.. 
the  casting  of  one  pole  taking  about  15  min.  The  poles  have  been 
h  departmentally  and  by  contract,  the  cost  at  the  present 
time  being  Rs.  50.  including  cement  at  Rs.  81  per  ton  and  steel 
rods  at  Rs.  2S  per  cwt.  At  pre-war  prices  the  costs  might  be 
reduced  to  Rs.  20  per  pole. 


THE     IMPORTANCE     OF     HYGIENIC 
FACTORY     CONDITIONS. 


It  is  not  possible  with  any  degree  of  exactness  to  calculate  the 
influence  that  hygienic  conditions  have  with  regard  to  output. 
That  they  have  a  great  influence  is  generally  acknowledged.  There 
is  a  growing  conciousness  that  the  hours  of  labour  and  the  rate  of 
wages  paid  are  not  the  only  factors  that  determine  the  amount  of 
production.  More  than  food  and  rest  are  necessary  to  make  the 
worker  physically  healthy,  and  unless  he  is  healthy  in  body  his  think- 
ing capacity  will  be  diminished,  and  he  will  be  a  less  valuaKr 
to  the  State  and  to  his  employer  than  he  ought  to  be.  The  amount 
of  lost  time  is  usually  attributable,  in  a  lesser  or  greater  degree,  to 
the  effect  of  working  in  a  germ-laden  atmosphere,  and  it  is  to  the 
mutual  benefit  of  both  man  and  master  if  the  factory  is  wholesome- 
It  is  obviously  unfair,  as  is  sometimes  done,  to  blame  the  factory- 
owner  altogether  for  the  conditions  of  the  shop.  The  workman 
must  share  the  blame.  Most  men  are  dual  personalities.  It  is  a 
curious  psychological  fact  that  men  spend  about  equal  time  at  work 
and  at  home.  yet.  unless  in  rare  cases,  the  habits  of  the  one  life  do 
not  influence  the  other.  The  customs  that  are  considered  common 
decency  in  the  home  are  not  observed  at  work.  The  laws  of 
cleanliness  are  neglected.  Workmen  expectorate  f reelv  on  the  shop 
floor,  or  wherever  is  most  convenient,  tea  dregs  are  thrown  about, 
oil  is  spilt  carelessly,  and  .lirt  of  all  kinds  is  left  Iving  about  the 
machine  or  the  bench.  Of  course,  the  habits  of  the  men  are 
influenced  to  a  considerable  degree  by  the  conditions  for  which  the 
employer  is  responsible.  A  new  building  may  be  alwavs  healthier 
than  an  old  one.  and  a  great  many  works  want  rebuildinir  ;  but  a 
clean  old  building  is  a  preferable  place  to  a  dirty  new  one.  If 
floors  are  not  swept  daily,  or  several  times  a  day.  depending  upon 
the  operations  performed  in  the  shop.'it  seems  futile  to  be  careful 
of  them.  There  is  always  a  greater  inducement  to  be  clean  in  a 
parlour  than  in  a  stable.  A  great  deal  depends  upon  shop 
pline.  It  is  a  fact  that  many  foremei  are  so-  much  interested  in 
the  skilled  workers'  efforts  that  thev  have  not  time  to  look  after 
the  labourers.  The  labourers  are  thus  allowed  a  free  hand,  and  it 
appears  to  be  human,  that  unless  a  man  is  subject  to  supervision 
he  gets  lazy.  Dust  is  allowed  to  accumulate  in  corners  and  on 
girders  for  a  whole  12  months.  The  annual  shop  cleaning  is  quite 
a  customary  affair,  but  in  some  cases  the  dust  and  filth  of  all  kinds 
are  allowed  to  lie  for  years.  It  is  admittedly  difficult  in  machine 
shops  with  continually  revolving  shafts  to  clean  in  working  hours. 
Some  provision,  however,  ought  to  be  made  for  having  it  done  after 
the  ordinary  working  hours  or  at  the  week-end.  In  manv  shops 
the  windows  get  literally  blocked  up  with  dirt,  and  are  never 
opened  either  in  winter  or  summer.  The  work  is  carried  on  in  a 
nauseous,  unhealthy  atmosphere,  and  towards  the  close  of  the  dav 
there  is  a  general  state  of  fatigne.  and  work  slackens.  Good 
ventilation  is  necessary  to  big  output. 

Many  workmen  do  not  leave  the  shops  even  during  meal  hours. 
They  sit  on  dirty  benches  or  on  machine  tables  and  eat  their  meals. 
It  is  quite  a  common  sight  to  see  a  group  of  men  huddled  round  a 
smithy  fire,  or  in  a  foundry  stove,  eating  breakfast  or  dinner,  and 
drinking  black  tea  out  of  blacker  cans.  Even  when  dining-halls 
are  provided,  they  are  not  universally  used.  One  cause  of  this  is 
probably  that  there  is  not  the  same  privacy  sitting  at  a  long  table 
in  a  crowded  dining-hall  :  but  the  chief  cause,  perhaps,  is  that  the 
workman  cannot  be  bothered  with  going  out  of  his  shop.  It  is  an 
attitude  of  mind  based  on  habit,  and  not  easilv  broken.  Most  of 
us  are  conservative  at  heart,  and  do  not  like  to  be  deprived  of  what 
we  have  come  to  regard  as  rights,  and  not  privileges.  The  only 
way  to  get  workmen  into  the  dining-hall  habit  is  to  close  the  shop's 
during  meal  hours.  It  would  well  repay  all  employers  to  have 
dining-rooms,  where  the  workers  could  "either  have  meals  at  a 
nominal  price,  or  have  their  own  food  cooked. 

It  is  a  pity  that  some  workmen  so  often  spoil  a  beneficent 
employer's  endeavours  by  loitering,  and  in  other  ways  slacking. 
In  many  industries  wash-hand  basins  are  now  enforced  by  law.  and 
employers  generally  would,  no  doubt,  provide  better  facilities  for 
washing  and  dressing-  if  it  were  not  for  the  precautions  they  find  it 
necessary  to  take  against  unprincipled  workmen.  These  are  lot  in 
the  majority,  however,  and  the  man  and  the  master  ought  to 
recognise  a  mutual  interest  in  raising  the  level  of  the  factorv  to 
that  of  the  home.—  V  World. 
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/ 
A'o  apologies  are  needed  at  the  present  time,  ever, 
in  the  case  of  an  electrical  paper,  for  referring  to 
the  subject  of  ploughing,  which  is  a  matter  not  only 
of  domestic,  but  of  very  real  national  concern.  The 
country  had  been  led  to  expect  much  from  the  influx 
of  petrol-motor  operated  tractors  and  ploughs  on 
our  farms,  and  in  view  of  the  eulogistic  forecasts 
of  their  friends  and  admirers  it  is  rather  a  shock  to 
learn  from  the  Commcrcial'Motor,  which  is  naturally 
an  ardent  supporter  of  the  movement,  that  the 
"  initial  "  experiments  in  their  use  under  official 
auspices  have  proved  rather  disappointing;  "the 
troubles  have  much  exceeded  anticipations"  .  .  . 
"  the  average  ploughing  per  month  per  agrimotor 
has  been  very  much  below  the  most  conservative 
estimates  of  the  promoters,"  and  that  "the  figures 
.  .  .  are  startling  bv  reason  of  their  disclosure  of 
low  average  performance  per  agrimotor." 

Putting  aside  the  questionable  suggestion  ol 
novelty — the  manufacture  of  farm  tractors  has  been 
proceeding  for  some  years — we  must  express  our 
regret  that  the  expectations  as  regards  the  assist- 
ance  to  be  obtained  from  these  internal-combustion- 
engined  farm  appliances  in  extending  our  home  food 
production  in  the  emergency  conditions  of  the 
moment  are  unlikely  to  be  realised.  Private  issue? 
are  beside  the  question,  and  had  the  motor-tractor 
and  plough  come  through  victoriously  criticism  would 
have  been  Ungenerous.  When,  however,  the  Editor 
of  the  Commercial  Motor  contents  himself  by  taking 
the  view  that  the  bringing  under  the  plough  of  an 
additional  three  million  acres  of  land,  which  it  is 
sought  to  accomplish  during  the  next  12  months, 
will  largely  be  aided  by  the  employment  of  addi- 
tional steam  ploughing"  sets,  assisted  by  motor  trac- 
tors, &c,  ■•and  suggests  that  100  such  sets  might 
be  constructed  between  now  and  the  end  of  the  year, 
although  he  would  be  glad  to  see  even  50  additional' 
ones,  which  would  represent  at  least  150,000  acres 
of  new  ploughing  and  cultivating  per  annum — for 
which  work  not  fewer  than  400  independent  agri- 
motors were  be  required,  based  on  an  annual  aver- 
age per  machine,  with  double  shift  working,  of  2>7~ 
acres — we  begin  to  realise  how  very  far  from  pro- 
viding a  solution  to  the  ploughing  difficulty  the  pre- 
sent types  of  motor-tractor  and  plough  really  are. 

Assuming  that  we  must  revert  to  some  form  of 
cable  ploughing  to  attain  our  object,  we  would  sug- 
gest that  much  of  the  constructive  difficulty  and  first 
expense  (over  £4,000  per  steam  set)  would  be 
obviated  by  adopting  electricity  as  a  power  agenr 
wherever  a  suitable  supply  of  electricity  is  practic- 
able) instead  of  building"  independent  steam  engines, 
with  their  attendant  fuel  and  water  carrying  difficul- 
ties. Standard  electrical  motors  and  apparati'- 
be  used  for  haulage  gears,  costing  far  less  than 
engijie-driven  gears,  and  extremely  light  pole  line 
construction  would  meet  the  conditions  on  private 
property,  the  power  required  being  comparative I\ 
insignificant  from  a  transmission  point  of  view.  In 
addition,  a  supply  of  electricity  means  good  lighting 
at  night,  thus  allowing  of  continuous  day  and  1 1  i u ' ' * 
ploughing,  and  as  one  cannot  overlook  the  fa\ 
able  prospects  of  increasing  crop  production  on  the 
same  land,  or  alternatively  utilising  less  land  and 
fewer  ploughs,  by  employing  electro-culti 
methods,    it    appears    that    a    strong    case    can    be 
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made  out  for  the  electric  plough  plus  electroculture. 

The  greatesl  obstacle  in  the  way  of  such  a 
scheme  to  the  non-technical  mind  is  lack  of 
electricity  supply  on  the  spot:  \  et  anyone 
who  has  visited  large .  reservoir  and  duck  works 
in  progress,  covering  square  miles  of  land, 
must  have  been  struck  with  the  facility  with 
which  temporary  transmission  lines  are  erected  or' 
moved  at  a  few  hours'  notice,  and  no  engineer  who 
is  practically  familiar  with  such  work  would  doubt 
the  possibility  of  developing  a  suitable  system  for 
ploughing,  purposes. 

We  are  not  advocating  an  untried  novelty; 
readers  who  are  interested  will  find  many  references 
to  electrical  ploughing  results  in  past  volumes  of 
the  Review,  including  an  illustrated  article  on  the 
use  of  the  electric  plough  on  a  farm  in  Nottingham- 
shire,* but  apart  from  this,  we  have  the  electric 
ploughing  experience  of  the  German  firms,  Eckert, 
Siemens,  A. E.G.,  &c,  the  Italian  firms,  such  as  the 
Societe  Electrotechnique  of  Turin,  and  Morelli,  and 
again  of  the  French  Societe  de  Constructions  Elec- 
triques  (Jeumont).  and  of  M.  Fillet  to  draw  upon, 
the  latter  in  particular  having  developed  a  portable 
field  transmission  system  employing  light  tubular 
i Miles  which  are  screwed  into  the  ground,  and  easily 
packed  into  a  wagon  for  removal. 

The  electric  plough  was  tried  out  before  the  oil 
tractor  and  plough  had  emerged  from  the  nursery, 
and  it  is  very  evident  that  had  the  electrical  frater- 
nity 'in  this  country  displayed  a  quarter  of  the 
energy  shown  by  the  internal-combustion  engine 
enthusiasts,  the  possibilities  of  electrical  ploughing 
in  some  districts,  at  least,  would  have  received  offi- 
cial recognition,  and  the  costly  coal-burning  steam 
tackles  could  be  relegated  to  less  favoured  localities. 
The  circumstances  of  the  moment  have  left  the  elec- 
trical industry  with  trump  cards  in  the  shape  of  the 
electric  plough  and  electroculture.  But  with  an  in- 
dustry which  is  apathetic  and  casual  in  matters  affect- 
ing organised  development  work,  and  a  Govern- 
ment agricultural  department  which  has  onlv  re- 
cently emerg'ed  from  a  prolonged  state  of  coma,  it 
will  probably  require  something  of  the  nature  of 
T.N.T..  suitably  applied,  to  awaken  either  to  a 
realisation  of  the  economic  future  before  electric 
ploughing. 


Those    of    our    readers    who    are 
The  interesting  themselves   in    after-the- 

Conditions  war  conditions  of  Labour,  and  who 
of  Labour.  recognise  the  importance  of  doing 
even-thing  possible  to  avoid  causes 
of  future  friction,  may  be  advised  to  obtain  a  copy 
of  a  pamphlet  just  issued  by  the  Labour  Co- 
partnership Association  (6,  Bloomsbury  Square, 
London.  W.C.)  on  the  subject  of  "  Industrial 
Fatigue  in  its  relation  to  Maximum  Output/'  Brief 
introductory  messages  are  contributed  bv  Sir  Robt. 
A.  Hadfiel'd  and  Mr.  J.  R.  Clynes. '  M.P..  the 
former  quoting  his  own  experience  in  proof  of 
the  inadvisability  of  employing-  non-stop  and  over- 
time methods,  and  showing  that  by  knocking  off 
Sunday  work  output  was  not  reduced.  Sir  Robert 
does  not  care  for  Taylorism  because  of  its  tendency 
to  make  the  workman  into  a  machine,  when,  after 
all,  he  is  a  human  being.  Mr.  Clynes  states  three 
outstanding  impressions  which  are  in  the  minds  of 
workmen.  When  changes  have  been  made  to  secure 
increased  output,  the  men  have  felt  certain  that  such 
changes  would  mean  reduced  wage  rates,  "and  their 
certainty  rested  upon  experience."  "  Thev  were 
confident  that  the  more  they  produced  the  sooner 
they  would  be  unemployed,  and  they  found  results 
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in  some  occupations  to  support  this  view."  "  They 
had  a  natural  objection  to  being  made  the  mere 
instruments  for  certain  unknown  material  ends 
which  would  give  greater  gain  to  others  than  they 
themselves  derived."  He  holds  that  there  will  be 
difficulty  in  getting  rid  of  these  deeply-rooted  im- 
pressions which  have  been  engendered  as  the  result 
of  generations  of  industrial  experience,  and  in  his 
opinion  it  wi'll  not  do  to  try  and  reduce  the  condi- 
tions of  fatigue  purely  "  in  order  that  workmen 
should  be  able  to  produce  more."  That  would  be 
one  of  the  results,  but  to  set  it  up  as  an  object 
would  be  fatal.  Though  he  recognises  that 
increased  production  is  all-important,  he  feels  that 
it  should  be  secured  with  two  other  conditions:  (a) 
A  fair  share  of  the  increased  rewards  should  go  to 
the  producer:  1  h )  the  producer  himself  must  be  re- 
garded as  a  man  first,  and  a  workman  afterwards. 
These  are  merely  the  introductions  to  the  pamphlet, 
in  which  very  thoughtful  views  on  the  subject  of 
fatigue  and  output  are  expressed  by  Prof.  Henry  J. 
Spooner.  The  conditions  of  industrial  life,  in  Gov- 
ernment-owned and  controlled  factories  and  yards, 
during  war-time  have  taught  us  more  than  we  ever 
knew  in  practice  before  concerning  the  matter. 
Prof.  Spooner  deals  with  the  subject  in  the  light  of 
this  and  other  valuable  experience,  and  he  handles 
it  sympathetically,  setting-  forth  a  collection  of  notes 
which  form  as  comprehensive  a  study  of  the  whole 
matter  as  one  could  reasonably  hope  for  in  a 
pamphlet  of  50  or  60  small  pages,  and  one  which 
can  very  appropriately  be  studied  at  the  present 
time.  The  causes  of  fatigue  are  many,  and  Prof. 
Spooner  discusses  a  variety  of  means  which  may 
be  employed,  without  any  appearance  of  "  fussi- 
ness  "  or  coddling,  to  remove  these  causes.  The 
points  touched  upon  include  the  need  for 
healthy  environment  in  the  works,  the  provision  for 
periodical  rest  breaks,  avoidance  of  overtime  and 
Sunday  work,  reduction  of  working,  hours,  simplifi- 
cation of  operations  and  lightening  of  labour  as  the 
result  of  motion  study,  the  scrapping  of  antiquated 
machinery  and  methods,  the  re-classification  of  cer- 
tain trades,  education  respecting  the  worker's 
fallacy  concerning-  the  benefits  to  himself  of  restric- 
tion of  output,  study  of  the  conveniences  and  condi- 
tions of  the  workers,  both  within  and  outside  the 
factory,  the  need  for  better  housing-  accommodation, 
especially  in  crowded  industrial  centres,  &c.  The 
worker  calls  for  greater  security  of  employment,  and 
if  this  can  be  secured  it  will  benefit  the  employer  by 
obviating  the  wasteful  turn-over  of  trained  labour 
from  one  works  to  another,  which  the  unwisdom  of 
the  hasty  discharge  of  labour  is  bound  to  encour- 
age. The  author  is  under  no  delusion  as  to  the 
urgency  of  our  industrial  problems,  nor  is  he  blind 
to  the  unlimited  industrial  expansion  that  lies 
awaiting  us.  He  obviously  attaches  great  im- 
portance to  the  question  of  Welfare  Wofk,  and 
urges  the  cultivation  of  the  long  vision.  In  his 
opinion,  some  of  our  great  statesmen,  engineers, 
and  industrials,  who  are  not  now  fully  employed  on 
matters  of  national  interest,  should  be  appointed  to 
carefully  examine  the  problems  of  the  kind  ?ndi- 
cated  above  while  there  is  time.  The  Government 
Labour  Unrest  Commissioners  who  are  now  getting 
to  work  in  different  areas  of  the  Kingdom  have  a 
very  large  subject  to  investigate.  Their  task  has 
arisen  directly  from  war  conditions,  and  what  they 
are  to  suggest  in  their  recommendations  relates, 
we  believe,  more  particularly  to  the  measures  neces- 
sary for  removing  the  special  causes  of  unrest  for 
the  further  period  of  the  war.  Prof.  Spooner's 
method  of  dealing  with  the  subject,  as  well  as  the 
Labour  Unrest  Commissioners'  study,  both  have  a 
direct  bearing  upon  the  after-the-war  industrial 
-ituation.  It  is  on  that  ground  that  we  commend 
them  to  the  attention  of  serious  students  of  our  in- 
dustrial problems. 
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RECENT  DEVELOPMENTS  IN  ELECTRICITY  SUPPLY  AT  KEIGHLEY. 


By  HARRY  WEBBER,  A.M.I.E.E..  Borough  Electrical  Engineer  ami  Tramways  Manager. 


The  following  article  is  intended,  not  only  to  give  par- 
ticulars of  the  extensions  to  the  Keighley  electricity  works, 
which  were  officially  opened  by  the  Major  of  Keighley 
(F.  W.  L.  Butterfield,  Esq.,  .1.1'.)  on  Hay  31sb,  1917,  but 
also  to  illustrate  the  effect  that  the  present  European  war 
haslhad  on  the  supply  of  electricity  in  the  town  generally. 

My  excuse  for  preparing  the  article  is  that  I  believe  many 
of  the  particulars  and  the  special  information  given  will  be 
of  use  tci  a  great  number  of  readers. 

The  Keighley  electricity  undertaking  was  inaugurated  in 
1901,  and  a  supply  was  commenced  on  March  30th  of  that 
year.  The  plant  consisted  of  two  Lancashire  boilers,  with 
a  total  heating  surface  of  1,032  sip  ft.  ;  three  Allen  engines 
of  7S0  i.h.i'.  direct-coupled  to  three  Allen  dynamos  with 
440-KW.  output,  with  a  small  Tudor  battery. 

The  capita]  expended  was  £39,300,  detailed  as  follows  : — 
Buildings,  £7,000;  generating  plant,  £12,000;  motors 
and  instruments,  £21,000  ;  mains,  £14,100  ;  accumulators, 
£2,000  :  public  lumps.  £1,556. 

The  station  was  originally  intended  for  supplying  power 
for  the  tramways,  which  had  just  been  electrified,  and  also 
any  lighting  developments  which  might  occur. 

Nothing  of  a  very  exceptional  character  was  done  in  the 
way  of  expanding  the  business  until  the  latter  end  of  1909, 
when  the  plant  capacity  had  then  increased  to  740  KW. 

Seeing  that  more  plant  had  to  lie  installed,  the  question 
of  a  complete  change  in  the  m  ihodsof  generation  was  fully 
discussed  by  the  Electricity  C  inmittee,  with  the  result  that 
application  was  eventually  m-;  .  ■  to  the   Local  Government 


which  is  an  exceptionally  low  figure  ;  moreover,  there  is 
very  little  plain  of  an  obsolete  nature  left,  as  all  the 
Lancashire  boilers  and  two  but  of  three  of  the  original 
generators  have  been  sold,  and  the  balance  of  cost  paid  for 
out  of  revenue. 

No  doubt  one  of  the  primary  reasons  why  the  Keighley 
undertaking  has  developed  very  rapidly  since  the  installation 
of  the  three-phase  system,  is  that  in  conjunction  with 
this  system  a  very  moderate  charge  was  made  for  the  supply 
of  energy  in  bulk — namely,  £3  per  K\v.  of  maximum 
demand,  plus  ;{d.  for  every  Board  of  Trade  unit  consumed. 
This  has  brought  the  average  price  obtained  to  "86d.  per 
unit,  which  is  lower  than  in  many  large  towns  and  cities 
with  a  .much  greater  output  in  units  sold. 

I  believe,  however,  that  the  policy  of  offering  this  low 
price  has  been  justified,  as  it  was  not  until  the  year  1912 
that  the  department  first  began  to  make  a  profit,  and  this 
profit,  which  was  only  small  at  the  commencement,  has 
gradually  increased,  until  the  exceptional  cost  of  material-. 
&c,  for  the  last  two  years  has  brought  it  slightly  lower 
again. 

In  the  initial  stages  it  was  obvious  that  although  pretty 
heavy  prices  were  being  charged,  the  current  was  being 
sold  at  a  loss ;  tints  in  the  year  1902  the  total  costs  were 
ID-Id.,  while  the  average  price  obtained  was  only  S'ld.  : 
that  is  to  say,  a  loss  of  7d.  resulted  on  every  unit  that  was 
sold.  In  L903,  Id.  was  lost  on  every  unit  sold,  and  the 
third  vear  2!>d..  and  so  on  until  1912,  when  the  costs  of 
production  were  exactly  equal  to  the  average  price  obtained. 
•  could    imi    I:  I  miles-  i he  working 


Fig.  l. — Section  thhough  5,000-kw.  Wii.laxs-Zoei.ly  Tcsbzste  at  Keighley. 


Board  for  permission  to  borrow  £21,000  in  order  that  a 
three-phase,  e.h.t., alternating-current  system  of  supply  could 
be  commenced  for  the  power  users  in  the  town  of  Keighley. 
Since  this  time  the  undertaking  has  forged  ahead. 

There  was  a  steady  increase  in  the  output  of  units  from 
1910,  when  the  total  sale  was  only  just  over  100,000  units. 
until  1914,  the  year  when  the  present  war  commenced,  of 
just  over  4,000,000  units. 

To  show  the  effect  the  war  has  had  on  the  output,  the  total 
sale  at  the  present  time  is  at  the  rate  of  just  over  8,000.000 
cnits  per  annum,  or  double  what  was  being  sold  when  the 
war  first  broke  out. 

The  original  turbine  units  installed  were  only  of  1 ,000-KW. 
capacity,  whereas  the  latest  installation  is  of  5,000-KW. 
capacity,  the  total  plant  capacity  at  the  present  tin  e  being, 
in  round  figures,  10,000  kw. 

The  capital  either  spent  or  pledged  up  to  March  31st, 
1917,  amounted  to  about  £146,000  ;  this  figure  includes 
the  cost  of  the  latest  new  plant  and  also  £9,300  for  land, 
as  well  as  ail  the  mains,  meters,  motors  on  hire,  engine- 
room  and  boiler-house  plant.  Working  this  out  on  the 
kilowatt   capacity,    it  only    amounts   to    £15-88   per  KW., 


costs  and  capital  expenditure  were  kept  at  a  very  low  figure. 
To  illustrate  what  these  figures  have  been,  in  1914,  just 
before  the  war  commenced,  the  total  working  costs  averaged 
only  -47d.  and  the  total  capital  'barges  ,32d.  per  unit. 

The  demand  is  created  by  a  very  diversified  class  of 
manufactures,  and  this  has  a  beneficial  effect  on  the  power 
station,  as  it  results  in  a  very  steady  load  throughout  the 
majority  of  the  working  day.  thus  enabling  boilers  and 
prime  movers  bo  be  worked  at  their  mosl  efficient  output. 

The  following  is  a  selection  of  power  consumers  con- 
nected to  the  mains: — Small  wood  turners,  wringing 
machine  manufacturers,  tape  manufacturers,  machine  tool 
makers,  corn  millers,  saw  mills,  weaving  sheds,  spinning 
mills,  si  eel  founders,  malleable  iron  founders,  brass  founders, 
dyers,  coopers,  cabinet  makers,  manufacturers  of  spinning 
machinery,  loom  makers,  pi  lanufacturers,  banners 

and  curriers,  laundries,  automobile  works,  manufacturers  of 
electrical  plain,  stone  yard-,  brewers  and  maltsters,  wagon 
works,  hosiery  manufacturers,  bakeries,  &c. 

The  following  examples  of  power  consumers  on  the 
Keighley  supply  may  be  of  interest  to  readers  : — 
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Malleable  Iron  Founder. — d.c.  supply.  £21  per  month  :  seven 
motors  installed,  total  76  h.p. 

Iron  Work*. — D.c.  supply.  £26  lis.  Id.  per  month.  Principal 
manufactures,  washing  machines  and  bedsteads  :  1 1  motors  in- 
stalled, total  97  n.p. 

Wagon  Builder. — D.c.  supply.  C2  8s.  per  month  :  six  motors 
installed,  total  36  H.P. 

Smiil  Merchant. — D.c.  supply,  C2  13s.  Sd.  per  month  :  two  motors 
installed,  total  23  H.P. 

Com  Miller. — A.c.  supply.  U9  .">s.  per  month:  two  motors  in- 
stalled, total  .50  H.P. 

Titular  Mi  -reliant  u  ml  Sainjard. — D.c.  supply.  £3  13s.  per  month  : 
six  motors  installed,  total  lii  H.P. 


Fig.  2. — WlLliANS-ZOBLLY  G.E.C.  Thbbo-altebnatob  installed  at  Keighley. 


turbine,  which  is  direct  coupled  to  an  alternator  made  by 
the  General  i  Electric  Co. 

[The  turbine  is  of  rather  special  interest,  as  it  is  practically 
the  first  Zoelly-type  steam  turbine  made  by  Messrs.  Willans- 
and  Robinson,  and  is  similar  to  the  sets' which  have  been 
installed  at  the  Glasgow  Corporation  electricity  works  and 
Salford  Corporation  electricity  works. 

The  surface  condensing  plant,  which  was  also  supplied 
by  Messrs.  Willans  &  Robinson,  has  a  special  feature,  which 
is  of  interest — namely,  that  the  air,  instead  of  being 
extracted  by  some  form  of 
rotary  or  reciprocating  plant, 
is  carried  away  by  passing  the 
whole  of  the  circulating  watei 
through  ejectors,  before  enter- 
ing the  condenser  propeiv 
This  system  does  away  with 
one  piece  of  moving  plant, 
thus  saving  the  usual  upkeep, 
and  also  the  power  which  is 
always  required  for  driving 
the  ordinary  types  of  air 
pumps  ;  moreover,  it  is  not  so 
liable  as  machinery  in  motion 
t"  give  trouble  whilst  in 
operation. 

The  governor  is  of  the  oil 
relay  type,  and  is  fitted  with  a 
small  motor,  which  can  I*; 
controlled  from  the  switch- 
board gallery, -jsa  that  in  the 
event  of  -  the  attendant  on  the 
engine-room  floor  not  being 
available  at  the  moment,  the 
speed  can  be  brought  up 
or  down  by  the  switchboard 
start.  In  Keighley.  however,, 
this  has  not  been  coupled  upr 
as  once  the  load  is  on  after- 
meal  hours,  it  is  so  steady 
that  the  set  very  seldom  varies 
in  speed  at  all. 


Machine  Tool  Maker. — A.C.  supply.  t21  17s.  per  month  ;  U 
motors  installed,  total  173  h.p. 

Brags  Finishing,  including  Foundry. — D.c.  supply.  £12  7s.  per 
month  ;  five  motors  installed,  total  4 1 A  H.p. 

Weaving  Sheds. — A.c.  supply.  £39  per  month:  275  looms  and 
one  winding  frame  :  five  motors  installed,  total  13d  h.p. 

A.C  supply.  £16  9s.  per  month  :  130  looms  and  one  hoist  :  five 
motors  installed,  total  100  H.p. 

A.c.  supply.  £9  per  month  :  22 — 86-in.  broad  looms:  one  motor 
installed  of  23  H.p. 

A.c.  supply.  £25  per  month  :  480  tape  weaving  machines  and  10 
beaming  and  winding  machines :  three  motors  installed,  total 
90  H.P. 

Iltsi,  ry  Mann  tin -tun  r.  —d.c.  supply,  el  9s.  per  month;  2o  hosiery 
machines  and  2s  sewing  machines  :  two  motors  installed,  total 
11 '.  H.p. 

Spin, ami  and  Ta-istimj  Machines. — a.c.  supply.  £13  per  month  ; 
144  cap  spindles.  700  fly  spindles.  132  ring  twisting  spindles,  and 
96  fly  twisting  spindles  ;  one  motor  installed  of  35  h.p. 

Foundry. — D.c  supply,  68  2s.  per  month  :  fiv-;  motors  installed, 
total  M\  h.p. 

During  the  year.  1914,  powers  were  obtained  to  supply 
a  large  area  surrounding  the  borough  on  all  sides,  but  a 
clause  was  inserted  restricting  the  Corporation  from  com-: 

mencing  the  work  of  laying  mains.  &c,  until  six  months 
after  the  declaration  of  peace.  With  these  additional 
districts,  practically  the  whole  of  the  Valley  of  the  Worth 
and  a  good  portion  of  the  Aire  Valley  will  be  included  in 
the  supply  area,  and  I  estimate  that  at  least  30,000  steam 
h.p.  is  being  produced  in  those  districts  at  the  present  time 
by  private  concerns,  which  in  the  natural  course  of  events 
may  reasonably  be  expected  to  take  a  supply  eventually 
from  the  Corporation. 

One  of  the  districts  which  obtained  its  own  provisional 
order  is  already  taking  a  supply  in  bulk,  ami  transforming  it 
for  tramway  and  general  distribution  purposes. 

I  now  propose  to  give  a  detailed  description  of  the  recent 
extensions. 

The  prime  mover  is  a  5,000-KW.  Willans-Zeel 
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Fig.  3.— Keighley   Load   Ccbves,    1910,  1914,  1915  and  191S. 


With  the  majority  oi  steam  turbines  running  at 
speeds  there  is  always  the  possibility  that  the  bearings 
become  dry  after  the  plant  has  been  standing  for  some  time. 
Some  makers  provide  oil  rings,  which  operate  by  friction  on 
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the  shaft :  other  makers  provide  a  small  hand  semi-rotary 
pump,  which  the  engine  driver  is  supposed  to  work  before 
starting  the  set  up,  and  thus  flush  the  bearings  by 
hand,  but  I  think  the  arrangement  adopted  on  the  set 
described  is  preferable  to  either  of  these  methods. 
A  small  steam  oil  pump  is  coupled  in  with  the  rotary  pump 
driven  from  the  turbine  itself,  and  immediately  steam  is 
turned  on  to  the  main  stop  valve,  this  steam  pump  starts 
automatically  to  flush  the  bearings  with  oil.  When  the 
turbine  is  fairly  up  to  Speed  a  diaphragm  device  cuts  out 
the  steam  pump,  and  leaves  the  oil  circulation  entirely  to 
the  rotary  pump. 

The  steam  pump  also  comes  into  operation  again  whilst 
the  set  is  gradually  slowing  down. 

All  so-called  flexible  couplings  have  been  eliminated  in 
the  designing  of  this  set,  the  alternator  rotor  being  rigidly 
coupled  to  the  steam  rotor,  and  the  exciter  armature  is 
built  on  to  the  end  of  the  main  shaft. 

The  modifications  eliminate  a  lot  of  the  minor  troubles 
which  are  generally  experienced  some  time  or  other  with 
flexible  couplings,  and  small  bearings  for  the  exciter  when 
flexible  couplings  are  used. 

The  turbine'  proper  is  of  the  multi-cellular  impulse  type, 
consisting  of  a   rotor,  on  which   is  mounted  the  required 


Fig.  i.— Steam  End.   5,000-kw.  Willans-Zoelly   Turbine  Set.  Keighlhy. 


number  of  impulse  wheels,  each  of  these  wheels  rotating  in 
a  separate  chamber  formed  by  means  of  division  or 
diaphragm  plates.  A 

The  body  is  built  up  of  ring  sections  permanently  bolted 
together,  but  divided  into  upper  and  lower  halves.  Feet 
are  fitted  on  to  this  body,  which  enable  it  to  slide  along 
the  bed  plate,  and  thus  allow  for  unequal  expansion. 
The  main  pedestals  are  cast  entirely  separate  from  the 
body,  and  so  arranged  that  the  alignment  of  the  turbine 
is  unaffected  by  the  expansion  of  any  of  its  parts. 

The  steam  rotor  consists  of  a  steel  forging  which  forms 
the  shaft,  upon  which  are  mounted  the  disks,  of  high-tensile 
steel,  each  fitted  with  one  row  of  nickel  steel  impulse 
blading. 

The  roots  of  these  blades  are  of  T-section  fitted  into 
grooves  and  machined  in  the  disk,  and  shrouding  is  fitted 
round  the  periphery. 

The  casing  is  subdivided  by  diaphragm  plates,  fitted  with 
labyrinth  packing  to  prevent  leakage  of  steam  from  stage  to 
stage.  The  steam  passages  are  formed  at  the  outer  edge  of 
these  diaphragms  by  plates  of  nickel  steel,  cast  in  position. 

A  set  of  small  thrust  collars  is  provided,  which  would  be 
capable  of  taking  a  heavy  end  thrust,  if  necessary,  but  is 


really  intended  to  be  used  only  for  adjusting  the  position  of 
the  shaft  when  first  setting  to  work.  This  thrust  block  is 
rigidly  attached  to  the  turbine  body,  and  free  to  slide  in 
the  steam-end  pedestal. 

The  oil  is  cooled  by  meansof  two  vertical  coolers,  coupled 
up  in  series,  but  of  such  a  size  that  it  would  be  possible 
under  emergency  circumstances  to  run  the  turbine  whilst 
one  was  being  cleaned  out. 

Besides  the  ordinary  governor,  which  has  already  been 
described,  there  is  an  emergency  governor,  which  comes  into 
action  when  the  maximum  allowable  speed  of  the  turbine 
has  been  exceeded. 

As  far  as  possible  the  steam  connections,' oil  pipes,  &c., 
have  been  fitted  to  the  lower  portion  of  the  turbine  body,  so 
that  when  an  internal  inspection  is  necessary,  there  is  prac- 
tically only  the  cover  or  top  half  of  the  body  to  lift, 
without  undoing  a  lot  of  pipe  connections,  and  other  small 
apparatus. 

The '  condenser    is   designed   to  maintain   a   vacuum  of 
28^  in.  when  the  turbine  is  on  full  load,_  and  the  barometer 
stands  at  30  in.,  the  quantity  of  water  required  to  obtain 
this  vacuum  being  5,180  gallons  per  minute  at  a  tempera-  . 
tare  not  exceeding  60°  F. 

The  cooling  surface  provided  is  7,740  sq.  ft.  A  flooding 
cock  is  specially  fitted,  so 
that  the  steam  space  in  the 
condenser  can  be  filled 
with  water  if  it  is  desired 
to  run  the  turbine  non- 
condensing.  This  saves 
installing  one  of  those  huge 
valves,  which  generally 
result  in  a  continuous  loss 
of  vacuum  through  slight 
air  leaks. 

The  condenser  itself  is 
erected  immediately  below 
the  turbine  bedplate,  with 
a  sufficient  gap  between 
the  flange  of  the  exhaust 
end  of  the  turbine  and  the 
'steam  flange  of  the  con- 
denser to  allow  for  a  suit- 
able expansion  piece. 

The  electrical  end  con- 
structed by  the  General 
Electric  Co.  is  designed  to 
give  an  output  of  5,000  kw. 
continuously  at  0,600  volts, 
50  cycles,  with  a  power 
factor  of  -8  and  a  speed  of 
1,500  R.P.M. 

The  generator  stator  is 
in  one  piece,  and  consists 
of  a  cast-iron  box  section 
frame  to  accommodate  the 
laminations. 
No  tiling  or  scraping  was  done  after  the  laminations  were 
assembled,  as"  owing  to  the  length  this  would  cause  much 
higher  iron  losses,  due  to  eddies,  than  in  ordinary  machines. 
For  the  same  reason,  sheets  of  strung  paper  are  inserted 
between  the  plates  at  suitable  intervals. 

Stranded  copper  has  been  used  throughout,  not  only  in 
the  slof,  but  also  in  the  connections. 

The  insulating  tubes  are  of  micanite,  and  moulded  on  to 
the  coil  itself. 

The  ventilation  is  carried  out  by  means  of  fans  fixed 
rigidly  at  each  end  of  the  rotor,  and  the  scheme  is  that  the 
fan  at  the  exciter  end  of  the  rotor  drives  the  air  into  the 
space  enclosed  by  the  guards.  After  cooling  this  side  of 
the  stator  coils,  the  air  passes  through  a  anmber  of  axial 
channels  provided  in  the  core  for  cooling  purposes.  The 
outlet  for  the  air  is  all  at  one  end  of  the  machine  ; 
that  is  to  say.  the  opposite  end  to  the  inlet,  and  in 
passing  through  the  core  to  escape,  it  automatically  cools 
the  coil  connections,  there  are  two  completely  separate 
streams  of  air,  and  that  air  which  is  used  to  cool  the 
rotor  is  not  used  again  to  cool  any  part  of  the  stator  : 
this  results  in  very  low  even  temperature  rises  all  over  the 
machine. 
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Heavy  metal  clamps  are  arranged  all  round  the  windings 
to  prevent  any  moving  of  the  connectors  or  the  projecting 
ends  of  the  coils. 

The  rotor  is  a  solid  forcing,  in  one  piece  with  the  shaft ; 
the  slots  are  milled  out  of  the  solid  drum. 

The.  fan  at  the  coupling  e.nd  of  the  rotor  is  used  for 
keeping  a  circulation  of  air  through  the  rotor  for  cooling 
purposes. 

The  temperature  rise  guarantee  is  that  it  shall  not  exceed 
70°  above  the  surrounding  atmosphere  after  six  hours'  run 
on  full  load.  Efficiencies  at  -8  power  factor  full  load. 
!)5"75  ;  three-quarter  load,  "95  ;  half-load,  93"25. 

With  relation  to  the  overall  efficiency  of  the  set,  as  a 
result  of  some  recent  tests  taken  on  site,  it  was  found  that 
the  steam  consumption  per  KW.-hour  is  -G  lb.  better  than  the 
maker's  guarantee,  which  was  considered  most  satisfactory. 

A  Heenan  &  Froude  rotary  air  filter  is  installed  in  con- 
nection with  the  alternator,  and  this  filter  has  proved  very 
efficient. 

The  new  5,000-kw.  set  was  named  after  the  Mayor 
of  Keighley  (F.  W.  L.  Buttertield,  Esq.,  J.P.),  and  the 
opportunity  was  taken  of  giving  a  name  to  the  three 
other  turbo-alternators  installed  in  the  station,  the  next  in 
size  being  a  2,000-kw.  set,  which  was  named  after  the  late 
Mayor,  Councillor  W.  A.  Brigg,  J.P.,  and  the  two  1,000-kvv. 
sets,  one  after  the  present  chairman  of  the  Electricity  Com- 
mittee, Councillor  Herbert  Sellers,  and  the  other  after  the 
late  chairman.  Councillor  Henry  Whitehead. 


ANTHRACITE     COAL. 


By  W.  H.  BOOTH,  F.G.S. 


There  are,  roughly,  four  general  varieties  of  coal — lignite, 
bituminous,  semi-bituminous,  and  anthracite.  These  are 
sufficiently  distinct  to  be  at  once  recognised  as  regards  their 
average  members.  But  there  is  some  difficulty  near  the 
lines  of  demarcation,  for  while  brown  coal  is  at  once  seen  to 
be  a  lignite,  yet  the  Kaitangata  coal  of  New  Zealand,  and 
the  Bulli  coal  of  Australia,  though  lignites,  are  very  similar 
to  bituminous  coal.  But  Welsh  smokeless  coal,  or  semi- 
anthracite,  has  an  appearance  of  its  own,  and  anthracite, 
with  its  flinty  looking  bright  fracture,  its  hardness  and 
clean  touch,  stands  very  much  alone. 

Yet  all  the  coals  differ  only  in  some  hidden  secret  of 
their  molecular  make-up  rather  than  in  their  bald  analytical 
figures.  Typical  analyses — No.  1  of  a  well-known  bitu- 
minous coal,  No.  2  of  one  of  the  best  Welsh  smokeless 
varieties,  and  No.  3  of  "  Gwythien  Goch  "  anthracite,  as 
obtained  from  the  Ammanford  and  Pontyberem  Collieries  of 
South  Wales — are  appended.  Hydrogen  is  so  often  regarded 
as  the  distinguishing  feature  of  bituminous  coal,  that  these 
analyses  may  be  a  little  surprising.  They  indicate  that  the 
influence  of  oxygen  is  of  greater  importance  as  the  factor, 
in  bituminous  coal,  which  enables  about  one-third  of  the 
weight  of  a  coal  to  pass  aw-ay  in  a  gaseous  form  when  the 
coal  is  heated.  Long  streams  of  flaming  gas  are  then  set 
free,  and  if  the  flames  are  checked  by  contact  with  cold 
surfaces,  masses  of  soot  are  deposited  on  those  surfaces,  and 
the  flame  is  rendered  dull  and  red,  oris  more  or  less  completely 
extinguished. 

With  Welsh  smokeless  coal  it  is  very  different.  Any  gas 
in  its  composition  comes  off  in  short  flames  of  easily  ignited 
s:as.  which  are  not  long  enough  to  reach  even  to  a  nearly- 
placed  cold  surface,  so  that,  with  any  reasonable  care,  a 
Welsh  smokeless  coal  can  readily  be  burned  without  showing 
smoke. 

Real  anthracite  burns  just  as  though  it  were  pure,  solid, 
gasless  carbon.  The  pieces  become  as  hot  as  the  fire  into 
which  •  they  are  thrown,  and  just  melt  gradually  away  if 
exposed  to  a  draught  of  air.  There  is  no  smoke.  There  is, 
however,  a  little  tarry  matter  even  in  an  anthracite  coal, 
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but  it  is  very  small,  and  only  develops,  as  a  rule,  in  the 
separator  of  a  gas  producer,  from  which,  of  course,  fhe  gas 
comes  away  not  too  highly  heated,  and  leaves  a  little  tar  in 
the  tar  separator  box. 

Welsh  anthracite  is  closely  resembled  by  the  anthracite 
of  Pennsylvania,  U.S.A.,  but  the  latter  is  harder  and  more 
splintery,  and  requires  a  keener  draught  to  burn  it.  It  is 
much  used  on  American  locomotives,  because  of  its  smoke- 
less quality,  and  is  burned  on  tubular  firebars,  on  which  it 
is  thinly  laid.  He  is  a  skilful  fireman  who  can  fire  one 
of  these  large  American  fireboxes  thinly  and  evenly,  care 
being  required  to  fill  up  the  holes  before  they  are  fully 
burned  through,  for  the  American  article  is  apt,  when 
burned  into  holes,  to  cool  rapidly  round  that  hole,  so  that 
a  blank  and  spreading  patch  of  non-burning  coal  may 
form. 

In  order  to  understand  the  action  of  anthracite  in  the 
process  of  combustion,  it  is  perhaps  best  first  to  describe 
what  happens  in  a  furnace  when  bituminous  coal  is  burned     ] 
and  when  anthracite  is  burned. 

Taking  first  the  case  of  bituminous  coal,  let  it  be  assumed 
that  a  fire  has  burned  down  sufficiently  to  demand  a  further 
charge  of  coal.  The  whole  fire  is  brightly  incandescent, 
and  giving  off  merely  the  short  blue  flames  of  carbonic 
oxide  gas,  which,  especially  if  the  fire  is  thick,  will  be  pro- 
duced when  the  supply  of  air  through  the  grate  is  not 
sufficient  completely  to  burn  the  carbon,  which  remains 
when  the  hydrocarbon  gases  have  been  driven  off  the  last 
charge  of  coal.  The  chemical  action  with  sufficient  air 
is  C  -f  03  =  C02.  In  this'  equation  the  nitrogen  of  the 
air  is  neglected  as  neutral.  With  insufficient  air  the 
action  is  as  follows  : — 2  C  +  02  =  2  CO,  the  result  being 
carbonic  oxide  gas  with  less  than  one-third  the  heat 
production  of  perfect  combustion.  Thus  when  fires  are 
thick,  additional  air  may  be  needed  over  them  to  burn  this 
gas  as  well  during  the  period  when  the  hydrocarbon  gases 
are  being  evolved. 

The  fire  then  being  brightly  incandescent,  a  fresh  charge 
of  coal  is  sprinkled  evenly  over  its  surface.  The  first  effect 
is  to  heat  the  fresh  fuel  at  the  expense  of  the  red-hot  fire 
next  the  grate,  and  to  cause  it  to  pour  out  volumes  of 
hydrocarbon  gas,  which  bursts  into  flame,  and  demands  for 
a  short  time  a  very  considerable  volume  of  air  above  the  fire. 
This  is  usually  admitted  at  the  door  by  grids.  A  ton  of 
bituminous  coal  will  give  out  about  10,000  cb.  ft.  of  gas. 
Assuming  a  charge  of  fresh  fuel  to  be  56  lb.  per  furnace, 
the  gas  production  will  be  250  cb.  ft.  in  a  space  of  two  to 
four  minutes.  To  produce  this  amount  of  gas  out  of  solid 
fuel  will  require  the  locking  up  of  heat  in  a  latent  form, 
exactly  as  when  any  solid  or  liquid  is  vaporised.  This  heat 
can  only  be  derived  from  the  fuel  on  the  grate,  and  since 
one-third  the  weight  of  bituminous  coal  is  thus  volatilised, 
it  is  clear  that  the  fuel  on  the  grate,  now  reduced  by  com- 
bustion to  less  than  two-thirds  its  original  weight,  will  be 
very  sensibly  cooled.  The  gas  which  has  been  given  off 
will  burn  freely  if  mixed  with  air  and  not  deprived  of  its 
heat  of  combustion  by  directing  the  flames  upon  too  much 
cooling  surface.  The  mixing  with  air  and  subsequent 
heating  is  accomplished  in  properly-formed  furnaces  by 
allowing  the  gas  and  air  to  flow  together  over  the  length  of 
the  fire  and  by  providing  an  ample  combustion  space 
beyond  the  bridge  in  whjch  complete  combustion  may  be 
secured.  Is  it  because  of  these  suddenly  produced  volumes 
of  gas,  to  be  burned  off  in  a  fraction  of  the  total  time 
between  stokings,  that  some  mechanical  stokers  are  made  to 
give  a  constant  feed  of  fresh  coal  at  the  furnace  mouth, 
whereby  a  constant  production  of  gas  is  secured  and  the 
working  of  the  furnace  is  rendered  uniform,  and  the  supply 
of  air  above  the  fire  is  also  constant ;  indeed,  sufficient  air 
usually  gets  through  the  thinly  burned  part  of  the  fire  next 
the  bridge.  Often,  indeed,  far  too  much  air  gets  in  through 
the  nearly  bare  grates. 

Since  so  much  of  the  coal  has  gone  away  from  the  grate 
as  gas,  and  has  cooled  the  fire  in  doing  so,  it  follows  that 
little  more  than  half  the  heat  capacity  of  the  coal  is 
actually  generated  on  the  grate.  The  mean  temperature  of 
the  fire  is,  therefore,  much  less  than  it  would  be  if  all  the 
combustion  occurred  actually  on  the  grate. 

Now  to  take  the  case  of  anthracite,  any  hydrogen  in  its 
composition  is  apparently  either  free  or  compounded  with 
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carbon  in  such  a  manner  that  the  flame  is  short,  and  is 
practically  contained  within  the  fuel  bed.  Almost  all  the 
coal  is  just  solid  carbon,  which  burns  away  completely 
on  the  grate.  When  air  passes  through  the  grate  and  comes 
into  contact  with  the  fuel,  this  is  at  once  burned  to  carbon 
dioxide.  The  action  is  as  above,  C  +  02  =  C02.  As 
this  gas  passes  up  through  the  fire  it  picks  up  more  carbon 
and  issues  at  the  fire  surface  if  the  fire  bed  is  thick,  as 
2  CO.  And  this  must  then  be  burned  again  to  2  CO.,  by 
adding  more  air  above  the  fire.  But  if  the  fire  is  thin 
enough,  air  gets  through  the  bars  to  burn  all  to  CO.,.  And 
all  the  heat  of  combustion  is  thus  generated  near  the  grate 
surface,  and  it  is  not  desirable  to  use  grates  put  together  so 
carelessly  as  they  may  be  with  bituminous  coal.  The  grate 
bars  must  not  present  parts  of  their  sides  to  the  fire. 
Therefore,  no  bar  should  stand  up  above  the  rest,  or  the 
upstanding  part  risks  being  burned.  Various  methods  have 
been  adopted  to  prolong  the  life  of  fire-bars  under  anthracite 
fuel.  Bars  have  been  made  hollow,  and  a  stream  of  water 
run  through  them.  Their  upper  surfaces  have  been  made 
of  trough  form,  and  the  trough  has  filled  itself  with  the  ash, 
which  has  insulated  the  bar  surface  from  the  direct  touch  of 
the  hot  fuel.  Anthracite  has  been  burned  on  flat  plates  in 
which  are  many  holes,  each  surrounded  with  a  nipple  like  a 
flat  volcanic  hill.  The  areas  between  these  hills  become 
filled  with  ash,  and  this  preserves  the  metal.  Some  have 
cast  very  deep  bars,  the  bellies  of  which  have  been  immersed 
in  a  trough  of  water  in  the  ashpit,  which  has  kept  the  bars 
cool  by  conduction  of  the  heat  from  the  upper  edge,  and  by 
the  flow  of  steam  between  the  bars  into  the  fire,  where  the 
steam  is  split  up  into  its  constituent  gases,  and  heat  is  thus 
abstracted  from  the  fuel  bed,  and  returned  later  on,  when 
the  oxygen  and  hydrogen  recombine,  and  give  up  the  heat 
taken  up  in  decomposing  them  at  the  grate  surface. 

The  use  of  steam  in  connection  with  the  burning  of 
anthracite  fuel  is  quite  general  now.  The  anthracite  is 
better  for  a  little  assistance  to  sharpen  the  draught,  for  this 
helps  to  clear  the  surface  of  the  pieces  of  fuel  from  the  dust 
left  on  the  burning  surfaces,  and,  by  the  use  of  steam-blown 
inductors,  the  air  is  forced  into  the  ashpit,  and  passes  with 
the  steam  directly  to  the  furnace,  where,  as  stated  above, 
the  steam  is  decomposed  by  the  red-hot  coal,  and  helps  to 
moderate  the  intensity  of  the  temperature  at  the  grate 
surface. 

By  these  means  anthracite  coal  may  be  burned  at  a  con- 
siderably higher  rate  per  square  foot  of  grate  surface  than  if 
ordinary  natural  draught  is  employed,  but  greater  care  is 
necessary  in  the  preservation  of  an  even  grate  surface 
and  in  the  maintenance  of  an  even  thickness  of  fire,, 
for  at  higher  rates  of  combustion  the  fires  burn  more 
quickly  into  holes,  and,  moreover,  the  thin  parts  of  the  fire 
are  more  keenly  attacked  by  a  sharp  draught,  and  so  are  still 
more  rapidly  burned  into  holes. 

The  Gas  Producer. 

The  action  of  anthracite  when  burned  on  a  thickly- 
covered  grate  has  been  shown  above  to  be  imperfect  in  so 
far  that  the  gas  which  results  from  combustion  is  a  carbon 
monoxide  and  the  heat  of  combustion  is  only  4,415  b.th.u. 
per  lb.  of  carbon  as  compared  with  14,(147  b.th.u.  for 
perfect  oxidation. 

This  peculiar  property  is  really  very  valuable,  for  by 
burning  anthracite  in  a  thick  mass  in  a  firebrick-lined 
vertical  cylinder  with  an  air  inlet  at  the  base  only,  the 
output  above  the  fuel  bed  is  almost  wholly  carbon 
monoxide  =  CO,  plus,  of  course,  the  nitrogen,  which  goes 
in  with  the  air  and  is  neutral,  and  acts  merely  as  a  diluent. 
If  now  this  carbon  monoxide  is  burned  with  a  further 
supply  of  air,  it  will  give  out  10,232  b.th.u.  for  each  lb. 
of  carbon  which  it  contains,  for  14,(147  —  4,415  =  10,232. 
The  gas  is  thus  eminently  suitable  for  use  in  gas  engines, 
and  has  come  very  largely  into  use  for  power  purposes. 
But  experience  has  shown  that  the  4,415  b.th.u.,  which  it 
is  not  possible  to  avoid  producing  when  a  gas  generator  is 
worked  with  dry  air,  are  more  than  sufficient  to  carry  on 
the'  proper  heat  reaction  of  a  gas  producer.  The  gas 
passes  off  very  hot,  and  must  be  cooled.  Thus  much  heat 
is  lost.  To  reduce  this  loss,  the  gas,  as  it  passes  from  the 
producer  vessel,  is  made  to  heat  a  tank  of  water  which 
forms    the  cover    of    the    producer  vessel,    and    it    may 


also  heat  a  vertical  cylinder  outside  which  a  constanl 
trickle  of  water  is  allowed  to  flow.  The  air  to  feed  the 
producer  is  drawn  over  the  wetted  surfaces  and  over  the 
steaming  surface  of  the  water  in  the  rover  tank,  and  enters 
the^  base  of  the  producer  carrying  a  considerable  load  of 
steam.  This  steam  splits  up,  when  it  touches  the  hot  fuel, 
into  oxygen  and  hydrogen. 

The  hydrogen  helps  to  quicken  the  combustion  of  the 
final  gas  in  the  engine  cylinder,  and  the  oxygen  combines 
with  the  red-hot  coal  to  ■  form  carbon  monoxide.  Thus  it 
takes  the  place  of  a  portion  of  air,  and  the  resulting  pro- 
duct not  only  now  contains  hydrogen,  but  it  contains  less 
nitrogen,  and  the  final  gas  is  much  more  powerful. 

Many  producers  for  small  suction  gas  plants  are  so  very 
small  as  to  be  little  more  than  toys,  and,the  grading  of  the 
anthracite  to  suitable  size  is  very  desirable  if  the  gas  is  to 
be  uniform  in  quality.  Anthracite  must  always  remain, 
par  excellence,  the  fuel  of  the  gas  producer,  for  it  is  hard 
and  it  does  not  bind  or  cake,  but  moves  freely  down  as  it 
burns  away,  and  fills  the  space  of  the  producer  evenly, 
ii voiding  empty  air  channels  up  which  air  would  travel, 
and,  by  aiding  to  burn  the  gas  above  the  fuel  bed,  would 
greatly  reduce  efficiency.  There  are  no  caves  formed  by 
the  bridging  across  of  conglomerated  fuel.  The  pieces  of 
anthracite  are  too  free,  loose,  and  dry  to  hold  to  each  other, 
and  the  fuel  bed  is  self-consolidating. 

(  To  be  concluded. ) 


NEW    ELECTRICAL     DEVICES,    FITTINGS, 
AND     PLANT. 

Readers  are  inriteil  In  .submit  particular*  of  new  or  improved 
devices  and  apparatus,  which  will  be  published  if  considered  of 
sufficient  interest. 

Simplex  Weather-Proof  Fitting. 

A  new  porcelain-body  watertight  lantern  brought  out  by  Messk  s 
Simplex  Conduits,  Ltd.,  of  Garrison  Lane,  Birmingham,  is 
specially  made  up  to  resist  corrosion  and  deterioration  due  to  the 
weather.  It  consists  of  a  heavy  china  body  into  which  is  cemented 
a  metal  threaded  nut,  to  take  the  suspension  fitting  or  down-drop 
of  the  conduit  system.  , 

The  well  glass,  which  is  held  by  a  metal  ring  with  two  bolts  and 
fly  nuts,  completely  protects  the  lamp  and  prevents  corrosion  of  the 


PlS.    1.— SIMPLEX    WEATHEIi-PKOOF    REFLECTOR    FITTING. 

contacts,  and  keeps  moisture  from  entering  the  system.  The  ring 
and  the  nuts  are  galvanised  for  protection.  The  standard  well 
glasses  are  used  with  this  fitting,  so  that  in  the  event  of 
breaking,  replacement  is  quite  easily  effected.  The  body  of  the 
lantern  also  has  an  overhanging  projection  which  acts  as  a  shade.  1 1 
is  a  cheap  and  effective  fitting,  and  is  specially  useful  fie 
stables,  yards,  factories,  and  other  exposed  positions. 

The  "  Depthometer." 

Most  firms  of  any  magnitude  have  experienced  the  need  of  gome 
method  of  indicating  or  recording  the  depths  of  liquid  in  distant 
tanks — a  perfectly  safe  method  when  used  in  conjunction  with 
volatile  and  inflammable  liquids  such  as  benzol,  toluol,  ice  which 
will  indicate  the  depths  in  a  continuous  curve  from  "empty  "  to 
'  full,"  and  combine  simplicity  with  the  need  for  an  extreme 
minimum  of  attention.  , 
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A  system  having-  these  desirable  advantages  is  obtainable  in  the 
Plummer-Burrows  Depthometer,  made  by  the  Foster  Engin- 
eering Co.,  Ltd.,  of  Wimbledon,  London,  S.W. 

This  is  an  electrical  device  operated  by  an  alternating-  current 
at  a  pressure  of  about  20  volts,  and  avoids  the  employment 
of     moving    contacts    with     consequent     oxidation    and    unreli- 


The  float  in  the  tank  actuates  the  movable  core  of  a  choking 
coil,  the  coil  being  connected  in  scries  with  a  millammeter  and 
low-pressure  A.c.  supply.  The  millammeter  is  calibrated  at  a 
definite  supply  voltage,  and  indicates  in  feet  and  inches. 

The  voltage  regulator  is  a  choking  eoil  having  two  windings — 
an  upper  one  connected  in  shunt  to  the  supply,  and  a  lower  one, 


Fig.  2. — Showing  Arrangement  of  Depthometer  and  Recording  Panel. 


ability.  All  current-carrying  parts  are  hermetically  sealed  from 
tank  vapours,  the  risk  of  explosion  being  thereby  eliminated. 
Supply  voltage  fluctuations  are  corrected  by  means  of  a  small 
automatic  regulator,  which  smooths  out  irregularities  in  the  supply 
pressure  of  IB  per  cent.,  which  variation,  of  course,  seldom 
occurs  in  practice.     There  are  no  wearing  parts  in -the  regulator, 


Fig.  3. — Depthometer  Recording  Panel. 


and  as  accessibility   has  not  to  be  provided  for,   the    parts   are 
sealed  before  leaving  the  factory. 

Fig.  2  illustrates  the  disposition  of  the  various  parts  in  a  typical 
installation,  while  fig.  3  shows  the  panel  at  the  recording 
station,  on  which  are  mounted  the  pressure  regulator  and  the 
indicating  instrument  giving  direct  readings  in  feet  and  inches. 


across  the  instrument  terminals.  An  iron  core  floats  in  the 
windings,  an  increase  in  pressure  tending  to  draw  it  into  the  upper- 
winding,  and  thus  to  reduce  the  choking  effect  of  the  lower  winding 
in  parallel  with  the  instrument,  thus  altering  the  proportion  of 
current  flowing  through  the  latter  in  such  a  way  as  to  compensate 
for  the  increase  in  total  current  arising  from  increased  supply 
pressure. 

The  appliance  can  operate  over  any  distance,  and  the  current 
consumption  is  only  0'05  unit  per  hour. 

There  is  only  one  moving  part  which  might  be  subject  to  wear, 
and  this,  though  extremely  light,  operates  under  oil,  and  when 
once  installed  requires  no  attention. 

A  Magneto  Re-magnetiser. 

A  simple  apparatus  for  the  re-magnetisation  of  ignition  magnetos 
has  lately  been  brought  out  by  the  Rdnbaken  Magneto  Co.,  Ltd., 
of  Campt  Street  Works,  Deansgate.  Manchester.  The  device  is 
normally  supplied  for  100—150  and  200— 250-volt  circuits,  but  as 
low  as  12  volts  can  be  arranged  for  at  a  slight  extra  cost. 


LEGAL 


Electric  Installation  at  a  Picture  Palace. 
Mr.  Muir  Mackenzie,  one  of  the  High  Courts  Official  Referees, 
on  Thursday,  June  7th.  concluded  the  hearing  of  an  action  in  which 
Mr.  Joseph  Mears.  proprietor  of  the  Richmond  Cinematograph 
Theatre,  claimed  from  Messrs.  Weston  &  Sons,  electrical  engineers, 
damages  for  breach  of  contract  in  'connection  with  the  installation 
of  electric  lighting  at  the  theatre,  and  for  money  paid  under  a 
mistake  as  to  facts. 

Mr.  C.  J.  Conway  appeared  for  the  plaintiff,  and  Mr.  H.  J. 
Turrell  for  the  defendants. 

From  Counsel's  opening  statement,  it  appeared  that  by  a  letter 
dated  October  1st,  1911,  the  defendants  offered  to  install  an.electric 
light  and  power  system  for  the  plaintiff  at  his  then  newly-built 
cinematograph  theatre  at  Richmond  for  the  sum  of  £473.  On 
October  9th,  1911,  the  plaintiff  orally  accepted  the  offer,  provided 
that  the  price  was  reduced  by  the  allowance  of  a  discount  of  5  per 
cent.  It  was  a  term  of  the  contract  that  the  defendants  should 
use  for  the  complete  power  and  lighting  installation  heavy-gauge 
screwed  conduits,  enamelled  inside  and  out.  of  ample  size  to  enable 
the  cables  to  be  drawn  in  and  out  alter  erection,  and  that  they 
should  efficiently  connect  fchs  whole  conduit  with  the  earth,  and 
efficiently  drain  off  any  condensed  moisture.  It  was  also  stipulated 
that  there  should  be  no  joints  whatever  in  the  wiring,  and  that 
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the  whole  of  the  work  should  be  carried  out  in  accordance  with 
the  rules  and  regulations  of  the  Institution  of  Electrical  Engi- 
neers, the  fire  insurance  companies  concerned,  the  supply  autho- 
rities, .the  Secretary  of  State  under  the  Cinematograph  Act.  and 
the  Surrey  County  Council.  It  was  a  further  term  of  the  contract 
that  the  whole  of  the  work  to  be  done  should  be  guaranteed  by  the 
defendants  for  a  period  of  12  months  from  the  date  of  the  last 
certificate  of  completion.  The  breach  of  contract  complained  of 
was  that  the  defendants  did  not  'use  heavy-gauge  screwed 
steel  conduits  of  sufficient  size  to  enable  the  cables  to 
be  drawn  in  and  out  after  erection,  and  that  they 
did  not  lay  the  conduits  so  that  the  condensed  mois- 
ture could  be  successfully  drained  off.  It  was  also  alleged 
that  the  wiring  was  not  without  joints,  and  that  the  work 
generally  was  not  carried  out  in  accordance  with  the  terms  of  the 
contract  or  in  accordance  with  the  rules  and  regulations  of  the 
authorities.  The  installation,  it  was  alleged,  was  not.  on  the 
whole,  efficient,  and  was  not  maintained  for  12  months  in  accord- 
ance with  the  guarantee.  By  reason  of  these  breaches  of  contract 
and  warranty,  the  plaintiff  had  suffered  damage,  and  had  been  put 
to  the  expense  of  remedying  the  defects,  amounting  in  all  to 
£109  19s.  6d.  It  was  further  stated  by  counsel  that  the  plaintiff 
from  time  to  time  paid  to  the  defendants  sums  of  money  on 
account  for  work  performed  under  the  contract  and  for  extras 
amounting  in  all  to  £785  15s..  the  final  payments  being,  made  on 
September  0th,  191.".,  and  January  23rd,  1916.  under  a  mistaken 
impression  that  the  amounts  paid  were  due,  whereas  an  amount  of 
£23  13s.  was  overpaid,  as  deduction  had  not  been  made  on  account 
of  5  per  cent,  discount  on  the  sum  of  £473.  the  contract  price. 

In  their  defence,  the  defendants  denied  that  the  contract  price 
was  to  be  redaiced  by  the  allowance  of  discount,  and  they  did  not 
admit  any  of  the  allegations  as  to  defective  work.  The  plaintiff, 
they  said,  agreed  with  the  defendants  to  appoint  an  architect  to 
supervise  the  work  and  gran^  certificates  showing,  amongst  other 
things,  the  completion  thereof  ;  but  this  they  did  not  do.  They 
completed  the  work  in  accordance  with  the  terms  of  the  contract 
on  December  24th,  1914.  and  subsequently  carried  out  their  12 
months'  guarantee.  By  not  appointing  an  architect,  the  plaintiff 
had,  said  the  defendants,  himself  committed  a  breach  of  contract, 
and  was  therefore  precluded  from  requiring  that  the  date  of  com- 
pletion should  be  fixed  by  "  the  date  of  the  last  certificate  of 
completion,"  as  specified  in  the  contract.  The  defendants  further 
denied  that  there  had  been  any  breach  of  warranty. 

Mr.  Tom  Lewin  Linton,  manager  for  plaintiff,  said  that  after 
the  opening  of  the  theatre  for  a  short  time  the  electric  lighting 
was  satisfactory,  but  early  in  the  year  complaints  were  made  that 
some  of  the  lights  were  going  wrong. 

Mu.  James  Edgcombe,  the  Kingston  borough  electrical  engi- 
neer, in  the.  course  of  his  evidence  in  support  of  the  plaintiff's  case, 
said  that  he  made  a  thorough  examination  of  the  electric  installa- 
tion at  the  theatre,  and  found  that  while  the  materials  used  were 
quite  good,  the  installation  itself  was  defective.  The  method  jaf 
using  the  materials  had  not.  in  his  opinion,  been  in  accordance  with 
the  specification.  Mr.  Dewhurst  was  called  in  to  remedy  the 
defects,  which  he  did  at  a  cost  of  £109  19s.  6d. 

Mr.  Dewhurst  gave  evidence  as  to  the  details  of  the  work  he 
had  had  to  do  to  put  the  electric  lighting  of  the  theatre  right. 
It  having  been  alleged  by  the  defence  that  some  of  the  alleged 
defects  were  to  be  attributed  to  the  dampness  of  the  building,  the 
witness,  in  reply  to  counsel,  said  that  the  theatre  was  a  well-built 
structure,  having  cost  some  £3,000,  and  certainly  could  not  be 
called  damp. 

Several  witnesses  were  called  for  the  defence  to  prove  that  the 
work  had  been  properly  done,  that  the  complaints  as  to  defects 
were  without  foundation,  and  that  if  any  alleged  defects  did  exist 
they  were  due  to  the  dampness  of  the  building. 

Counsel  for  the  defence  argued  that  the  onus  was  upon  the 
plaintiff  to  show  want  of  skill,  and  this  he  had  not  done,  and  in 
the  result  the  Referee  reserved  judgment. 


injunction  until  judgment   or  further  order  to  restrain  the  di 
dant,  his  servants,  or  agents  from  cutting  off  or  disconnecting  the 
telephone  service  to  the  plaintiffs'  premises. 

According  to  the  Times,  Mb.  Austbn-Cabtmell,  for  the  Post- 
master-General,  said  that  an  action  would  not  lie  against  a  Govern- 
ment Department,  and  certainly  not  an  action  for  an  injunction. 
The  Postmaster-General  would,  however,  be  prepared  to  waive  his 
rights  in  this  respect  in  order  that  the  rights  of  the  parties  might 
be  determined,  on  the  understanding  that  the  action  should  be  set 
down  for  hearing  at  an  early  date. 

Mr.  Maugham  submitted  that  the  Post  Office  differed  from 
other  Government  Departments  in  that  it  was  carried  on  for  profit, 
and  was  thus  in  the  nature  of  a  corporation.  He,  however,  assented 
to  the  course  proposed  by  Mr.  Austen-Cartmell. 

The  motion  accordingly  stood  over  until  the  .trial  of  the  action. 

Tungsten  Filament  Patent  Litigation. 

In  the  House  of  Lords  on  Tuesday,  the  12th  inst,  the  appeal  was 
opened  of  the  Osram- Robertson  Lamp  Works,  Ltd..  from  a  judg- 
ment of  the  Court  of  Appeal  in  favour  of  Pope's  Electric  Lamp 
Co.,  Ltd. 

The  House  consisted  of  the  Lord  Chancellor  (Lord  Finlay). 
Viscount  Haldane,  Lords  Atkinson,  Parker,  and  Parmoor. 

Counsel  for  the  appellants,  Mr.  Walter.  K.C.,  Mr.  Colefax.  K.C. 
and  Mr.  Gray  ;  for  the  respondents,  Mr.  Thomas  Terrell,  K.C  Mr. 
E.  M.  Kerly.  K.C,  and  Mr.  E.  Russell  Clarke. 

The  proceedings  at  .the  trial  of  the  action  and  in  the  Court  of 
Appeal  were  fully  reported  in  the  Electrical  Review.  July  to 
December,  1915. 

In  opening  the  appeal,  Mr.  Walter.  K.C.  said  that  the  appel- 
lants brought  an  action  in  the  Chancery  Division  claiming  that 
the  now  respondents  had  infringed  their  Letters  Patent  Xo.  23,899 
of  1904.  Mr.  Justice  Joyce  found  that  the  respondents  had  not 
infringed  the  patent,  and  dismissed  the  action,  with  costs.  That 
decision  was  upheld  by  the  Court  of  Appeal,  and  from  the  Order 
affirming  the  judgment  of  Mr.  Justice  Joyce  this  appeal  was 
brought. 

The  patent  was  granted  to  Dr.  Alexander  Just  and  Franz 
Hanaman  for  an  invention  of  improvements  relating  to  the  manu- 
facture of  incandescent  electric  lamps,  and  Letters  Patent  Xo.  1 8,622 
-  of  1906  was  granted  to  Philip  Middleton  Justice  for  an  invention 
of  an  improved  method  of  producing  metallic  incandescent  bodies 
for  electric  glow  lamps.  There  was  the  usual  claim  for  damages 
and  other  relief.  Prior  to  the  introduction  of  the  appellants'  pro- 
cess in  1904  tungsten  had  never  been  applied  for  use  under  any 
process  for  lamp  filaments.  Xo  method  of  producing  a  tungsten 
filament  was  known.  The  appellants  found  that  by  mixing  finely 
divided  tungsten  with  a  carbon  paste  material,  so  as  to  keep  the 
metal  particles  together,  and  heating  the  compound  in  moist 
hydrogen,  the  oxygen  in  the  water  vapour  combined  with  the 
carbon,  and  left  a  coherent  mass  of  tungsten  in  the  form  of  a  paste 
that  could  be  squirted  into  threads.  The  respondents  said  they 
employed  two  methods  in  the  manufacture  of  their  alleged 
infringing  filaments,  which  were  referred  to  in  the  Courts  below 
as  the  "  ordinary  hydrogen  process"  and  as  the  "  vacuum  proi 
Hiscontention  would  be  that  they  constituted  differences,  if  they 
were  differences  at  all.  only  from  the  detailed  example  set  out  in 
the  appellants'  specification.  They  were  not  differences  from  the 
essence  of  the  appellants'  invention  as  described  in  the  claim, 
which,  on  its  true  construction,  covered  a  process  embodying  all 
the  alleged  differences. 

The  learned  Counsel  went  on  to  compare  the  respondent 
with  that  detailed   in  the  appellants'  specification  and  claim.     He 
then   argued   the    question    of    infringement.     The   hearing    was 
adjourned. 


Dundalk  Electric  Lighting  Loans. 
In  the  Chancery  Division  of  the  Irish  High  Court,  on  Thursday  of 
last  week.  Mr.  Justice  Barton  gave  judgment  on  the  motion  of  the 
Dundalk  Urban  Council  for  a  declaration  (see  Elec.  Rev..  June  8th, 
page  624"). 

Mr.  Justice  Barton  said  that  the  effect  of  acceding  to  the 
claim  of  the  Council  would  be  to  disregard  the  prohibition  of  the 
statute  which  forbade  borrowing  for  any  purpose  other  than  tor 
permanent  works,  which  expression  could  not  include*  working 
capital,  and  to  ignore  the  direction  in  the  Provisional  Order  that 
any  deficiency  in  income  should  be  charged  on.  and  payable  out  of. 
rates.  He  had  arrived  at  this  conclusion  with  regret,  as  he  was 
satisfied  that  the  Council  had  done  everything  in.  a.  bond,  fide  and 
businesslike  manner.  It  occurred  to  him  that  undertakings  of  this 
kind — municipal  undertakings:  in  fact  were  at  a  disadvantage  in 
regard  to  working  capital  in  comparison  with  cominercial  under- 
takings. He  would  gladly  have  acceded  to  the  application  if  he 
could  have  done  so.  The  action  taken  to  obtain  a  declaration  he 
held  to  be  justified,  and  he  hoped  they  would  find  some  way  out  of 
the  difficulty. 


Queen  Anne's  Residential  Mansions  and  Hotel.  Ltd., 
v.  H.M.  Postmaster-General. 

In  the  Chancery  Division,  before  Mr.  .lust ice   Eve,  last  week.  Mr. 
Maugham,  K.C,  moved  on  behalf  of  the  plaintiff  company   for  an 


CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appt 
the  following  week.     Correspondents  sliould  forward  their  communi- 
cations at  the  earliest  possible  moment.     No  letter  ran  be  publish,  J 

unless  ire  hare  the  writer's  mime  a  ml  address  in  OUT  possession. 


Business  Man  or  Engineer? 

Stands  Scotland  where  it  did  .'  Or  words  to  that  effect.  Is 
there  not  one  among  all  those  who  draw  the  breath  of  lite  from 
engineering  to  strike  a  blow  tor  their  mistress's  fair  name  .'  Does 
no  one  challenge  the  insidious  attack  of  the  article  in  your  number 
of  May  4th  on"  Promotion  in  Electricity  Supply  Undertakings  ."' 
The  writer  calmly  asserts  that  an  accountant  may  become  a  chief 
engineer;  that  "it  is  generally  agreed  that  the  head  of  an  elec- 
tricity supply  undertaking  must  be  a  business  man  tirst  and  an 
engineer  afterwards. " 

In  these  davs.  electricity  almost  automat  ii 
"  business  "  of  an  electricity  undertaking  is  to  produce  electricity 
cheaply  and  reliably.  These  are  both  engineering  problems. 
Given  equal  reliability,  one  unit  is  as  good  as  another,  imagine 
a  given  area  of  supply  with  two  undertakings  having  equal  rights. 
the  one  run  by  a  business  man  devoting  most  of  his  . 
rounding  up  prospective  consumers,  the  other  run  by  an  engineer 
devoting  most  of  his  brain  work  to  producing  cheaply.  The 
engineer  would  only  want  a  very  "dud"  salesman   to  follow  round 
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in  his  rival's  footsteps  and  simply  state  that  he  was  selling  the 
identical  thing  at  a  farthing  a  unit  less,  and  perhaps  point  out 
that,  whereas  the  other  company  had  had  so  many  failures,  his 
company  had  had  none. 

Quite  recently  I  read  in  an  American  engineering  journal  of  such 
a  case,  only  that  the  "  plot "  hinged  on  the  fact  that  one  chief 
hesitated  to  scrap  comparatively  new  engines  in  favour  of  more 
economical  turbines.    The  slow  man.  of  course,  got  the  sack. 

It  seems  to  me  that  there  is  only  one  sense  in  which  the 
chief  of  a  supply  undertaking  must  be  a  business  man  first — 
and  that  is,  that  he  must  never  forget  that  the  aim  and 
object  of  all  his  engineering  is  to  produce  cheaply.  The 
problems  before  engineers  fall  into  two  classes :  Those  that 
may  be  solved  at  "  any  "  cost  and  those  that  have  to  be  solved  at 
"  some  "  (certain  maximum)  cost.  The  power  station  engineer  must 
not  allow  himself  to  be  led  astray  into  tackling  problems  which, 
when  solved,  are  merely  an  engineering  triumph,  not  a  commercial 
success.  In  the  past  many  capable  engineers  have  done  this,  and 
so  have  given  rise  to  certain  false  impressions  and  certain  cheap 
sneers  from  the  ignorant  about  "theorists.''  I  wonder  if  these 
very  "  practical  "  gentlemen  ever  heard  the  familiar  appellation  of 
certain  ancient  sea-going  engineers — viz..  "shovel  engineers"  or 
"shovels".'  1 

To  talk  about  a  man  being  a  business  man  first  and  an  engineer 
afterwards  is  surely  putting  the  cart  before  the  horse.  I  should 
like  to  suggest  that  what  is  popularly  known  as  "business"  is 
really  elementary  engineering,  or  engineering  and  water.  Many 
years  ago,  I  think  at  the  Oxford  meeting  of  the  B.A.,  Mr.  Balfour 
quoted  an  American  definition  of  an  engineer  as  "  a  man  who  can 
do  for  one  dollar  what  any  fool  can  do  for  two."  That,  I  think,  is 
the  essence  of  "business."  Is  it  too  much  to  suggest  that  the 
Americans  are  such  first-class  business  men  because  they  are  such 
first-class  engineers  .'  They  have  had  engineering  thrust  upon 
them  by  the  vastness  of  their  country  and  the  rapid  growth  of  its 
population.  Almost  everything  nowadays  resolves  itself  into  terms 
of  engineering  :  the  war.  we  have  been  told  from  the  start,  is  an 
"  engineers'  war."  Several  years  ago.  at  the  urgent  suggestion  of 
the  Electrical  Review  (in  a  leader),  I  sent  a  half-crown  across 
to  Xew  York  for  a  copy  of  Mr.  Salmon's  Presidential  Address  to 
the  American  Institution  of  Civil  Engineers,  in  which  he  asserted 
(very  emphatically)  that  an  engineering  training  was  the  finest 
business  training  in  the  world,  and  that  more  and  more  of  the 
great  business  corporations  of  America  were  being  given  into  the 
hands  of  engineers.  Surely  it  would  be  retrograde  for  England 
(the  mother  of  modern  engineering)  to  adopt  the  policy  of 
"  business  first  and  engineering  afterwards." 

I  am  afraid  this  epistle  is  already  far  too  long  (but  I  could  go  on 
for  several  more  pages,  and  e'en  wax  violent  on  the  subject),  but  it 
amazes  me  that  it  should  be  left  to  humble  individuals  like  myself 
to  take  up  the  cudgels  on  such  a  vital  subject  at  what  is  really  such 
a  vital  time ;  for  all  things  are  in  more  or  less  of  a  liquid  state  just 
now.  Isn't  now  the  time  when  the  engineer,  as  admittedlv  the 
most  important  citizen,  should  begin  to  stake  out  a  claim  for  his 
future  rights  as  the  most  highly-paid  citizen  .'  How  much  longer 
is  the  chief  engineer  going  to  be  satisfied  with  half  the  salary^of 
the  town  clerk  .'  How  much  longer  is  he  (some  of  him)  going  to 
try  to  compensate  for  bad  engineering  by  the  "  business  "  subter- 
fuge of  starvation  salaries  to  his  staff  .'  When  is  the  I.E.E.  going 
to  make  power  station  certificates  compulsory,  and  bar  the  door  to 
"  business  "  chiefs  .' 

Engineer. 

News  from  Ruhleben. 

On  April  16th  I  received  nine  copies  of  the  Electrical  Review. 
addressed  to  me  from  your  office.  The  news  that  copies  of  the 
Review  had  arrived  again  was  greeted  with  great  pleasure  by  our 
members,  as  we  had  almost  given  up  hope  of  hearing  from  Ageekay 
in  the  future. 

On  behalf  of  the  Technical  Circle,  I  beg  to  express  our  sincere 
thanks  to  you,  and  to  assure  you  that  the  30  odd  electrical  men. 
among  whom  the  Review  is  circulated,  keenly  appreciate  the 
opportunity  thus  offered  them  of  keeping  in  touch  with  current 
affairs.  The  back  numbers  are  constantly  being  referred  to.  and 
have  in  many  instances  given  invaluable  assistance  to  members 
preparing  papers. 

You  will  be  pleased  to  hear  that  the  work  of  the  "  Circle  "  is  going 
on  very  satisfactorily,  as  far  as  possible  on  the  lines  of  the  Instf- 
tutions  at  home. 

In  spite  of  the  great  drawback  of  being  cut  off  entirely  from 
actual  practice,  we  are  able  to  do  a  considerable  amount  of  serious 
work,  thanks  to  the  increase  of  our  technical  library.  Our  weekly 
meetings  show  a  constant  increase  in  attendance,  and  we  are  doing 
our  best  to  keep  fit  for  the  time  when  we  can  take  our  places  in 
the  ranks  once  more. 

William  Eric  Swale. 

Ron.  See.  tothe  Committee  of  the  Technical 

Circle,  Biihlehen. 

Ruhleben,  April  2ith,  1917, 

[We  are  very  glad  to  hear  again  from  Mr.  Swale,  whose  letter 
has  taken  nearly  seven  weeks  to  reach  us.  The  difficulties  which 
caused  a  temporary  irregularity  in  the  supplv  of  copies  of  the 
Electrical  Review  were  not  of  our  making  ;  thev  have  now- 
been  overcome,  and  we  hope  that  in  future  the  journal  will  be 
delivered  more  promptly.  Our  cordial  sympathies  are  with  our 
compatriots  in  their  enforced  retirement,  and  we  rejoice  to  learn 
that  they  are  doing  such  splendid  work,  in  spite  of  the  disadvan- 
tages under  which  they  labour.— Eds.  Elec.  Rev.] 


ASSOCIATION     OF     CONSULTING 
ENGINEERS   (INC.). 


The  report  of  the  Committee  for  the  year  191C-17  states  that 
in  June  last  it  was  resolved,  on  Mr.  Mordey's  suggestion,  to 
suggest  to  members  that-  in  preparing  specifications  and  in- 
viting tenders  they '  should  require  that  where  possible  all 
goods  should  be  of  British  manufacture,  and  that  where  this 
was  not  possible  the  country  of  origin  should  be  stated  in 
the  tender.  The  recommendation  of  the  Local  Government 
Board  that  local  authorities  should  prepare  plans  and  esti- 
mates for  work  to  be  put  in  hand  at  the  conclusion  of  the 
war  without  delay  is  noted.  The  schedule  of  protected  occu- 
pations issued  on  April  '21st  provides  exemption  for  mechanical 
and  electrical  engineers  over  the  -age  of  23,  but  does  not 
mention  civil  engineers,  whose  services  are  often  required 
before  the  former  can  proceed  with  their  work,  and  the 
Committee  has  taken  up  the  matter  with  the  Ministry  of 
Munitions.  Eleven  members  of  the  Association  are  serving 
with  the  Forces. 

The  accounts  show  income  £119.  expenditure  £9)1,  leaving 
a  surplus  of  £ -2S.  The  assets  are  valued  at  £189.  Members 
serving  with  the  Forces  are  excused  from  payment  of  sub- 
scriptions, and  the  subscription  'for  the  current  year  has 
been  reduced  to  one  guinea.     The  members  number  69. 

At  the  annual  general  meeting,  the  Chairman  (Mr.  H.  J. 
Rofe),  in  moving  the  adoption  of  the  report,  said  that  they 
had  passed  through  another  year  of  extreme  depression  for 
the  consulting  engineering  profession,  and  there  was  little 
left  for  them  to  do  but  to  keep  their  staffs  together  in  the 
expectation  of  being  called  in  to  advise  on  the  works  which 
had  been  held  over  in  this  country  during  the  war.  and  the 
works  of  reconstruction  which  would  be  necessary  in  the 
.countries  of  our  Allies  on  the  conclusion  of  it. 

As  British  capital  would  no  doubt  be  largely  employed  in 
financing  the  schemes  abroad,  they  trusted  that  British  con- 
sulting engineers  would  to  a  large  extent  be  employed  to 
advise   upon  them. 

The  committee  had  continued  to  urge  upon  the  Local  Gov- 
ernment Board  the  necessity  for  undertaking  now  the  pre- 
liminary work  on  such  schemes  as  were  of  urgent  necessity, 
and  which  should  be  put  in  hand  as  soon  as  possible  after 
the  war.  The  Board  had  already  in  certain  cases  granted 
permission  for  the  raising  of  loans  sufficient  to  cover  the  fees 
and  expenses  incurred  in  preparing  the  necessary  plans, 
specifications,  schedules  of  quantities,  and  estimates,  but  he 
thought  that  the  local  authorities  would  hesitate  to  commit 
themselves  to  undertake  the  work  unless  the  Government 
guaranteed  their  loans  for  such  approved  schemes  at  a  fixed 
rate  of  interest. 

Each  year  greater  use  was  being  made  of  the  Association 
by  individuals,  local  authorities,  and  also  Government  depart- 
ments when  requiring  the  services  of  a  consulting  engineer 
specialising  in  any  particular  branch  of  the  profession. 

Mr.  Spencer  Hawes  seconded  the  adoption  of  the  report, 
and  it  was  carried  unanimously ;  the  accounts  were  also 
adopted,  and  the  Hon.  Secretary  (Mr.  A.  H.  Dykes)  an- 
nounced that  the  following  gentlemen  had  been  elected  as 
members  of  the  committee  :  — 

London  Members  :  Mr.  J.  S.  Alford,  Mr.  H.  H.  Humphrevs, 
Mr.  J.  Swinburne,  F.R.S..  and  Mr.  G.  M.  Taylor. 

Country  Members  :    Mr.  W,  Cramp  and  Mr."  J.  E.  Savers. 

Mr.  F.  E.  Wright  was  re-elected  as  honorary  solicitor,  and 
Messrs.  Cash.  Stone  &-  Co.  as  honorary  auditors. 

Votes  of  thanks  to  the  chairman,  the  hon.  treasurer  (Mr. 
S.  R.  Lowcock),  and  the  hon.  secretary  (Mr.  A.  H.  Dykes) 
concluded  the  proceedings. 


WAR     ITEMS. 


Summer  Street  Lighting.— Dept  ford  Borough  Council 
has  received  a  letter  from  the  Home  Office  concerning  the 
Council's  proposals  for  the  diminution  of  street  lighting  dur- 
ing the  summer  months.  The  Home  Secretary,  after  con- 
sulting the  Commander-in-Chief  of  the  Home  Forces  and  the 
Commissioner  of  Police,  expresses  the  opinion  that  where  all 
lamps  are  now  in  lighting,  one  in  three  might  be  dispensed 
with  from  now  until  August  -25th.  provided  that  there  is  a 
lighted  lamp  for  each  100  yards  of  street. 

,    Men  in  Protected  Trades  and  Tribunal  Exemptions. — At 

6outhwark  Tribunal,  the  point  was  raised  as  to  the  position 
of  men  who  previously  had  exemptions  from  Tribunals,  but 
are  now  in  possession  of  certificates  of  exemption  under  the 
Protected  Trades'  Schedule,  as  to  whether  they  should  sur- 
render their  Tribunal  exemption  certificates.  *  It  was  held 
that  if  they  were  withdrawn  neither  the  men  nor  their 
employers  had  a  right  to  any  further  appeal  at  the  Tribunals. 
— Coun.  Weaver  said  the  certificates  granted  the  men  under 
the  schedule  could  be  cancelled  at  any  moment  by  the  Re- 
cruiting Officer,  and  unless  the  men  were  now  protected  by 
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the  Tribunal  they,  and  their  employers,  would  be  deprived 
of  their  right  to  appeal.  When  a  man  was  previously  badged 
by  the  Ministry  of  Munitions  and  the  badge  was  withdrawn 
he  had  the  right  to  lodge  an  appeal  at  the  Tribunal,  and  the 
same  privilege  should  be  extended  to  men  receiving  these  new 
certificates. — The  Military  Representative  said  the  latest  in- 
structions from  the  War  Office  were  that  in  cases  like  this, 
when  the  men  had  received  certificates  under  the  schedule  of 
the  protected  trades,  he  was  not  to  press  for  the  withdrawal 
of  the  Tribunal  exemption  certificates,  and  in  future  he 
should  not  ask  for  their  withdrawal.  That  would  deprive  no 
one  of  the  right  to  an  appeal  at  any  time  should  the  new 
certificates  be  withdrawn. — The  Chairman  said  he  should  not 
raise  any  objection  to  a  man  coming  to  the  Tribunal  for 
exemption  after  he  had  lost  his  certificate  under  the  schedule. 
— The  Tribunal  decided  to  permit  the  men  to  retain  their 
Tribunal  certificates  when  granted  certificates  under  the 
schedule  of  the  protected  trades. 

Standardisation  of  Copper  Tubes  for  Aircraft. — Difficul- 
ties having  been  experienced  by  aircraft  contractors  in  obtain- 
ing supplies  of  copper  tubing,  the  causes  were  investigated, 
and  they  were  found  to  be  (1)  the  great  variety  of  sizes 
called  for,  (2)  the  fact  that  tube  makers  received  orders  very 
irregularly  and  for  small  quantities.  Arising  out  of  the  in- 
vestigation, the  Specification  Committee  of  the  Air  Board  has 
decided  that,  in  future,  copper  tube  for  aircraft  contracts  will 
be  specified  in  terms  of  extejjnal  diameter  and  legal  Standard 
Wire  Gauge.  As  far  as  possible  tubes  of  20  gauge  (.036  in.) 
will  be  used,  to  the  exclusion  of  all  other  thicknesses.  Where, 
for  special  considerations,  it  is  desirable  to  use  other  thick- 
nesses, the  choice  will,  as  far  as  possible,  be  restricted  to 
gauges  16,  18,  and  22.  The  last-named  is  difficult  to  manu- 
facture, and  will  be  avoided  as  far  as  possible.  A  new  Air 
Board  specification  for  copper  tube  will  shortly  be  issued, 
and  will  have  as  an  appendix  the  following  list  of  sizes  and 
gauges  which  the  Air  Board  regard  as  standard  : — 

20  Gauge.— 3/16  in.,  Jin.,  5/16  in.,  fin.,  7/16  in.,  i  in., 
|  in.,  Jin.,  Jin.,  lin.,  lg  in.,  liin.,  If  in.,  li  in.,  If  in., 
l|in.,  2  in. 

18   Gauge. — lin.,  ljin..  liin.,  11  in.,  2in. 

16  Gauge. — £  in.,  fin.,  Jin.,  gin.,  lin.,  11  in.,  ljin.,  ljin., 
2  in.,  2£  in. 

22  Gauge. — lin.,  Is  in.,  ljin.,  If  in.,  ljin.,  If  in.,  2in. 

Trading  with  the  Enemy. — The  "  London  Gazette  "  for 
June  8th  contains  a  number  of  additions  to  the  list  of  per- 
sons and  bodies  of  persons  in  Argentina,  Paraguay,  Uruguay, 
Brazil,  Chile,  Denmark,  Netherlands,  Netherlands  East 
Indies,  Spain,  Sweden,  Venezuela,  and  other  countries,  with 
whom  trading  is  prohibited. 

Exports  to  China. — A  further  list  of  those  in  China  to 
whom  exports  may  be  consigned  is  given  in  the  London 
Gazette  for  June  8th.    - 

Controlled  Works. — The  number  of  controlled  establish- 
ments is  now  4,942. 

Returning  Municipal  Employes. — Birmingham  City  Coun- 
cil has  approved  a  resolution  that  soldiers,  on  returning  to 
resume  Corporation  work,  shall  be  offered  employment,  even 
if  they  are  unable  to  resume  their  former  positions. — Times. 

Souchez  Power  Station. — In  his  dispatch,  dated  June  5th, 
Sir  Douglas  Haig  said  :— "  We  gained  ground  slightly  during 
the  night  south  of  the  Souchez  River.  The  electric  power 
station  in  the  neighbourhood,  for  the  possession  of  which 
fierce  fighting  took  place  on  the  3rd  inst.,  is  now  in  our 
hands." 

Exemption  Applications. — At  the  Westminster  Tribunal, 
last  week,  the  cases  of  163  employes  of  the  London  County 
Council  tramways  .were  considered.  The  Chairman  asked  Mr. 
F.  W.  Brock,  who  represented  the  Council,  if  he  intended 
applying  for  the  exemption  of  Class  A  men.  Mr.  Brock  said 
he  had  to  do  so;  all  men  who  were  not  certified  had  gone.  In 
respect  of  a  man  aged  28,  single,  Class  A,  he  knew  it  was 
useless  applying.  After  going  through  the  list  in  six  cases 
the  Tribunal  refused  exemption,  the  other  cases  being  those 
of  men   in  certified  occupations. 

At  Southwark,  the  Selwyn  Electrical  Engineering  Co.,  Ltd., 
appeared,  at  the  request  of  the  Military  Representative,  to 
show  cause  why  a  certificate  of  conditional  exemption  granted 
the  manager,  29  years  of  age,  passed  for  general  service, 
should  not  be  withdrawn.  It  was  stated  that  the  firm 
were  carrying  out  installations  for  the  Southwark  Borough 
Council,  many  of  which  were  very  complicated.  The  manager 
was  mostly  engaged  on  repairs  at  munition  works,  his  wages 
being  50s.  a  week  for  50  hours.  The  conditional  exemption 
certificate  was  withdrawn. 

At  Fleetwood  Tribunal,  on  June  8th,  an  electrical  engineer, 
who  had  been  granted  six  months'  exemption,  had  his  certi- 
ficate reviewed.  Captain  Dixie  said  at  the  last  hearing  it 
was  stated  that  the  man  was  the  only  qualified  electrician 
in  Fleetwood,  and  on  that  ground  he  consented  to  exempt 
him.  A  local  electrical  firm,  however,  had  written  protest- 
ing against  this,  stating  that  they  were  qualified  electrical  engi- 
neers, and  had  received  Government  protection  badges,  An- 
other electrical  firm  had  written  in  the  same  strain.  He 
had  raised  the  matter  to  give  public  satisfaction.  The  respon- 
dent said  there  were  other  electrical  firms,  but  they  were  Q01 
qualified  electrical  engineers.  A  qualified'  man  was  one  who 
had  served  his  time.    The  exemption  was  allow  to  remain. 


Mr.  John  F.  Cameron,  tramway  manager  to  Northampton 
Corporation,  was  recently  again  before  the  Local  Tri- 
bunal on  behalf  of  various  members  of  the.  tramways 
staff.  The  following  exemptions  were  given  : — Three  motor- 
men,  one  month  final;  traffic  inspector,  controller  fitter,  car- 
penter, and  six  motormen,  three  months  open.  The  chief 
clerk  having  been  granted  three  months'  exemption  some 
time  ago  by  the  Local  Tribunal,  the  Military  lodged  an  objec- 
tion, which  they  successfully  sustained  before  the  Appeals 
Tribunal;  the  chief  clerk  has  since  joined   the  R.G.A. 

At  the  Lanarkshire  Appeal  Tribunal,  the  Military  appealed 
against  the  continued  exemption  of  a  man,  26  years  of  age, 
employed  as  an  electrician  in  a  picture  theatre.  Major  Rouns- 
fell  Brown  stated  that  the  man  passed  with  honours  in  elec- 
tricity at  the  Technical  College,  and  he  urged  that  his  skill 
could  be  put  to  a  better  use  in  the  Army  than  in  a  kinema 
house. — Temporary  exemption  for  three  months  was  granted, 
and  the  Military  were  accorded  leave  to  appeal  to  the  Cen- 
tral Tribunal. 

At  the  Sheffield  Tribunal,  last  week,  there  were  the  names 
of  149  employes  of  the  Corporation  electricity  supply  depart- 
ment to  be  dealt  with.  They  represented  a  variety  of  occu- 
pations, from  the  engineers  downwards.  Mr.  E.  B.  Gibson, 
of  the  town  clerk's  department,  said  that  183  men  in  the 
department  had  been  either  exempted  or  scheduled,  but  there 
were  84  men  who  were  neither  one  nor  the  other.  They  could 
not  give  up  voluntarily  any  of  their  267  men,  but,  in  fact,  . 
could  do  with  more.  In  a  pre-war  year  they  produced  26J 
million  units,  but  the  present  output  was  220  millions.  Appli- 
cations were  now  in  hand  for  an  increase  of  40,000  H.P.,  and 
there  was  also  another  scheme  on  hand.  The  department  did 
not  wish  to  retain  the  young  single  men,  but  if  they  lost  any 
of  those  men  efficient  substitutes  must  be  forthcoming.  In 
view  of  negotiations  in  regard  to  substitution,  the  Tribunal 
agreed  to  the  adjournment  of  all  the  cases  for  14  days  on  the 
understanding  that  appeals  could  be  made  in  all  cases  not 
covered  by  certificates  or  exemptions,  or  in  which  any  hitch 
might  occur. — Sheffield  Independent. 

Renewed  exemption  for  four  motormen  was  sought  at 
Brighton  by  Mr.  Marsh,  manager  of  the  Corporation  tram- 
ways, and  also  for  a  timekeeper.  One  of  the  motormen,  in 
Class  C  2,  was  given  a  final  month,  and  the  others  were 
each   allowed  until  October  27th. 

A  review  was  made  at  Oxford  of  the  cases  of  F.  Chatwin 
(34),  fitter,  and  H.  Holmes  (29),  chief  engineer,  both  with 
the  Electric  Tramways  Co.,  and  both  passed  for  general  ser- 
vice. It  was  intimated  that  the  latter  was  leaving  for  the 
Army  at  once,  and  was  applying  for  a  commission,  a  substi- 
tute over  military  age  having  been  secured.  Chatwin,  it  was 
stated,  was  the  only  fitter  the  company  had  for  day  work, 
and  they  had  no  one  to  replace  him,  substitutes  sent  having 
been  men  of  no  experience.  The  Tribunal  granted  Chatwin 
a   month's   temporary   exemption,   with  a  view    to   substitu- 

Conditional  exemption,  granted  on  May  29th,  1916,  to  C. 
Howard  (34),  electric  fitter  and  wheman  with  Messrs.  Hill, 
Upton  &  Co.,  electrical  engineers,  Oxford,  was  reviewed.  • 
The  firm  produced  a  certificate  showing  that  Howard  was  m 
a  reserved  occupation,  and  was  not  liable  for  military  service 
until  he  had  had  his  calling-up  notice.  The  Tribunal  with- 
drew the  certificate,  as  Howard  is  in  the  hands  of  the  dilu- 
tion authorities. 

At  Oxford,  renewed  exemption  was  sought  by  H.  G. 
Watson  (29),  electrical  engineer  and  fitter,  of  Turl  Street. 
He  stated  that  11  years  ago  he  took  over  his  late  father's 
business;  he  did  all  the  managing  and  the  electrical  part  of 
it,  was  electrician  to  eight  colleges,  at  some  of  which  cadets 
were  billeted,  and  was  also  engaged  on  Government  work  in 
the  city,  and  had  a  direct  contract  with  the  Admiralty  The 
appeal"  was  respited  for  appellant  to  communicate  with  the 
dilution  officer.  . 

The  Military  appealed  to  the  County  Tribunal  against  tem- 
porary exemption  to  September  1st  held  by  R.  Lerwill  (18.  in 
Glass  B  2),  charge  engineer  with  the  Efracombe  Electric  Light 
Co.  Lieutenant  Stirling  pointed  out  that  the  company  had 
two  engineers  to  work  two  shifts,  which  covered  IS  hours, 
and  he  asked  what  prevented  the  manager  from  taking  the 
place  of  one  of  the  engineers,  who  would  then  be  released  for 
service  The  manager  replied  that  his  duties  as  manager 
would  prevent  him  from  doing  as  Lieutenant  Stirling  sug- 
gested. If  he  took  over  one  of  the  shifts,  say  the  night 
shift,  and  the  cables  wen!  wrong,  he  would  not  be  able  to 
leave  the  works,  and  the  town  would  be  plunged  into  dark- 
ness. The  appeal  was  disallowed,  and  the  exemption  con- 
On  a  military  appeal,  the  Southeud-on-Sea  Tribunal  has 
withdrawn  the 'exemption  certificate  field  by  a  switchboard 
attendant  (28).  engaged  at  the  Corporation  electricity  works. 
A  tram-driver  (36),  for  13  years  with  the  Corporation,  was 
given  final  exemption   until   August  1st. 

At  Colchester,  the  Tribunal  appealed  against  exemption 
held  by  a  stoker  at  the  Corporation  electricity  works.  The 
electrical  engineer  said  that  the  stoker  was  also  exempted 
under  a  protection  certificate.  Lieutenant  Payne  ascertained 
that  others  possessing  such  certiticatrs  included  the  switch- 
board attendant,  aged  90,  unmarried,  and  passed  for  general 
service,  and  said  that  he  thought  it  was  Bcandalous  that  these 
certificates  should  lie  given,  and  he  would  bring  the  matter 
before    the    proper    authority;    this    would    probably    be    the 


652 


THE    ELECTRICAL    REVIEW..     [Vol  so.  No.  2,064,  June  15, 1917. 


means  of  their  losing  their  protection.  The  appeal  was 
assented  to. 

At  Carlisle,  Messrs.  Morton  applied  for  exemption  for  Mr. 
A.  Munro  (22,  in  Class  Bl),  assistant  electrician,  and  stated 
that  they  had  70  electrical  machines,  and  owing  to  shortage 
of  skilled  labour  they  had  to  do  their  own  new  wiring,  re- 
pairs, and  installation  of  electrical  power.  Conditional  ex- 
•  emption   was  granted. 

The  Corporation  applied  at  Carlisle  for  exemption  for  W. 
Lindsay  (18),  apprentice  in  the  electricity  department.  The 
town  clerk  said  that  Lindsay,  who  had  rupture,  was  not  fit 
for  Class  A,  in  which  he  was  placed.  It  was  decided  that 
he  should  go  before  the  Central  Medical  Board  if  he  could 
not  get  a  position  as  mechanic  in  the  Flying  Corps. 

Before  the  Cornwall  Appeal  Court,  the  Military  appealed 
against  conditional  exemption  allowed  to  H.  Jenkins  (39,  in 
Class  Bl),  electrician  and  electrical  fitter  with  the  Hotel  Vic- 
toria, Ltd.,  of  Newquay.  He  was  directed  to  report  for 
service  on  June  30th. 

At  Bexley,  an  appeal  for  W.  H.  Charley  (30,  in  Class  C3), 
armature  winder,  with  Dickinson's  Electrical  Manufacturing 
Co.,  Ltd.,  was  respited  until  he  is  called  up.  The  same  Tri- 
bunal withdrew  conditional  exemption  held  by  six  motormen 
on  the  TJ.D.C.  tramways,  and  exempted  them  until  efficient 
substitutes  are  obtained. 

An  appeal  at  Bedford  by  the  Igranic  Electric  Co.,  for  the 
retention  of  F.  Morris  (41),  a  time-expired  man,  was  ad- 
journed until  he  is  called  up. 

The  Military  appealed  to  the  Northants  Tribunal  against 
exemption  held  by  Mr.  F.  L.  Perrin.  electrician,  Northamp- 
ton. Respondent,  who  was  one  day  short  of  the  age  which 
placed  him  in  a  certified  occupation,  said  that  he  was  con- 
stantly engaged  on  electrical  work  at  factories  in  the  town 
and  district,  and  in  the  winter  worked  almost  night  and  day, 
and  on  Sundays.  The  appeal  was  disallowed,  and  the  exemp- 
tion  confirmed. 


BUSINESS   NOTES. 


Italy. — A  new  company  has  lately  been  formed  in  Turin, 
with  a  capital  of  £800,000,  and  the  title  La  Societa  del  Alluminio 
Italiano,  to  carry  on  the  manufacture  of  aluminium  and  other 
electrochemical  products,  to  (establish  hydro-electric  power  plants, 
too.,  in  Italy.  The  Societa  Idroelettrica  di  Villanueva  e  Burgo- 
franco,  the  Societe  des  Trefileries  du  Havre,  and  the  Societa 
Trafileri  e  Laminatoi  di  Metalli  are  interested  in  the  new 
undertaking. 

Patents  and  Alien  Enemies. — A  licence  has  been  granted 

to  the  United  Flexible  Metallic  Tubing  Co..  Ltd.,  to  use  Patent 
No.  3,822/09,  granted  to  Witzenmann. 

Bankruptcy  Proceedings. — George  A.  Smith,  61,  Pall 

Mall,  and  George  A.  Smith  &  Co.,  61a,  Pall  Mall,  S.W.,  consulting 
engineers. — The  first  meeting  of  creditors  was  held  on  June  8th,  at 
the  London  Bankruptcy  Court,  the  proceedings  having  been  consoli- 
dated hy  order  of  the  Court  on  May  17th.  Mr.  J.  B.  Knight,  Official 
Receiver,  reported  that  the  debtor  had  stated  that  prior  to  1914  he 
was  in  business  as  a  consulting  engineer.  Six  months  before  the 
outbreak  of  war,  with  the  object  of  carrying  out  hydro-electrical 
enterprises,  he  promoted  the  Pall  Mall  Development  Corporation, 
Ltd.,  of  which  he  was  appointed  managing  director.  That  com- 
pany never  did  any  business,  and  the  debtor  returned  his  loss  over 
it  at  £400.  Later  he  promoted  other  companies.  Two  years  ago 
the  debtor  patented  an  indicator  buoy  for  drifter  patrol  :  it  had 
been  taken,,  over  by  the  Government,  and  the  debtor  was  now 
attached  to  the  Admiralty  as  an  electrical  engineer.  He  claimed 
that  he  had  no  personal  debts  of  any  kind,  and  that  he  was  per- 
fectly solvent,  his  present  position  being  due  to  his  having  financed 
the  Swindon  Engineering  Works,  Ltd..  and  to  his  having  made 
himself  liable  for  the  debts  of  that  company.  Proofs  to  the  amount 
of  £1.760  were  dealt  with  by  the  chairman,  and  a  resolution  was 
passed  for  Mr.  E.  H.  Hawkins,  chartered  accountant,  4,  Charter- 
house Square,  E.C.,  to  act  as  trustee,  and  administer  the  estate  in 
bankruptcy.  The  chairman  declined  to  adjourn  the  meeting,  but 
intimated  that  notice  would  be  given  to  the  debtor  of  the  applica- 
tion for  the  adjudication  order,  and  he  could  then  place  the 
position  before  the  Registrar. 

Canadian  Exhibition.  —  The  thirty- ninth  Canadian 
National  Exhibition  is  to  take  place  in  Toronto,  from  August  25th  to 
September  10th,  1917,  and  an  attendance  of  a  million  visitors  is 
looked  for.  Exhibits  relating  to  agriculture  will  be  important, 
including  a  large  display  of  tractors,  and  there  will  be  farming  and 
other  like  demonstrations  and  competitions.  British  firms  who 
may  be  desiring  to  take  space  should  apply  at  once  to  Dr.  J.  O.  Orr, 
general  manager  of  the  Exhibition.  36.  King  Street  East,  Toronto. 
There  will  be  a  Machinery  Hall  and  Electrical  Building.  Fuller 
particulars  will  be  found  in  last  week's  Board  of  Trade  Journal. 

Mr.  Dudley  Docker   and    the  Electrical  Industry. — In 

the  course  of  his  recent  speech  as  chairman  of  the  Metropolitan 
Carriage,  Wagon,  and  Finance  Co.,  Ltd.,  Mr.  F.  Dudley  Docker 
referred  to  the  steady  growth  in  the  membership  of  the  Federation 
of   British    Industries,    alluded   in   unmistakeable    terms    to   the 


hostility  which  had  been  displayed  in  Parliament  to  the  British 
Trade  Corporation,  and  finally  devoted  his  attention  to  the  British 
electrical  industry.  He  said  that  in  the  judgment  of  the  board  of 
the  Metropolitan  Co.  the  electrical  industry  had  remained  too  long 
in  foreign  hands.  "  There  is  no  doubt  that  the  work  of  elec- 
trical construction  will  play  an  essential  part  in  British'  trade 
development,  and,  continuing  the  policy  your  directors  have  always 
pursued,  anticipating  rather  than  following,  we  have  acquired 
a  controlling  interest  in  the  British  Westinghouse  Co.  It  is  a  con- 
siderable event  in  itself,  and  we  may  perhaps  be  pardoned  if  we 
are  somewhat  proud  that  this  control  should  be  in  British  hands, 
and  more  particularly  in  ours.  We  may  not  stop  here.  Chapter  3 
is  only  beginning.  .  .  .  Your  board  and  your  staff  .  .  .  are 
alive  to  the  tremendous  call  the  future  will  make  upon  their 
energies  as  well  as  their  abilities." 

Trade  Announcements. — The  New  Switchgear  Con- 
struction Co.,  Ltd.,  of  Sutton,  Surrey,  announce  the  following 
appointments  : — 

Messrs.  Plunket  &   Abbott,  of   Lynwood,    Llanishen,    Cardiff,    as    their 
representatives  in  South  Wales  district,  including  Glamorgan    and 
Monmouth. 
Mr.  R.  H.  Willis,  M.I.E.E.,  of  211,  Produce  Exchange,  Cathedral  Street, 
Manchester,  as  representative  in  Manchester  district. 

Messrs.  Woolfall  &  Rimmer,  of  71,  London  Street,  Southport. 
have  purchased  the  business  of  Messrs.  John  Boyd  &  Son,  elec- 
tricians, Hoghton  Street  and  Chapel  Street,  and  will  conduct  it  in 
future. 

Book  Notices. — "  Electrical  Engineering  Practice."  By 
J.  W.  Meares.     London  :  E.  &  F.  N.  Spon.     25s.  net. 

"  Year  Book  of  Wireless  Telegraphy  and  Telephony  for  1917.'' 
London  :  The  Wireless  Press.     Price  3s.  6d.  net. 

"  Industrial  Fatigue  in  its  Relation  to  Maximum  Output."  By 
H.  J.  Spooner.     London  :  Co-Partnership  Publishers.     Price  6d. 

Practical  Dynamo  and  Motor  Management.  London:  S.  Rentell 
and  Co.,  Ltd.  Price  6d.  net. — While  the  text  in  this  new  edition 
shows  little  alteration,  a  considerable  number  of  new  illustrations 
has  been  introduced  ;  these  include  a  useful  set  of  clear  diagrams 
of  connections  for  D.c.  motors  and  generators  of  various  types, 
which  should  prove  useful. 

The  June  issue  of  the  Faraday  Souse  Journal  contains  a  portrait 
of  Dr.  Alex.  Russell,  obituary  notices  of  old  Faradians  killed  in 
action,  abstracts  of  papers  by  Mr.  L.  Kettle  and  Mr.  S.  E.  T.  Ewing, 
and  supplementary  lists  of  past  and  present  students  and  members 
of  the  staff  who  are  serving  with  the  Forces. 

Liquidations. — :  Steel's  Electric  A-  Engineering 
Co.,  Ltd. — A  petition  for  winding  up  this  company  has  been 
presented  to  the  Courts  by  C.  S.  Milne  &  Co.,  Ltd.,  of  Millwall, 
judgment  creditors,  and  is  to  be  heard  on  June  19th. 

British  Graetzin  Light,  Ltd. — The  Controller,  Mr.  Thos. 
Wise,  has  applied  for  his  release. 

Colston  Electrical  Works.  Ltd..  Bristol. — June  22nd  is  the 
last  day  for  receipt  of  proofs  for  dividend  by  the  liquidator,  Mr. 
C.  H.  King,  26,  Balwin  Street,  Bristol. 

British    Manufactures   in   Australasia. — New   Zealand 

Shipping  and  Commerce  for  April  19th  publishes  an  appeal  from 
Mr.  R.  H.  Butler,  the  secretary  of  the  B.E.A.M.A.  in  Australia, 
urging  prospective  customers  to  abstain,  wherever  possible,  from 
placing  their  orders  with  non-British  manufacturers.  They  are 
asked  to  do  their  utmost  to  wait  until  manufacturing  conditions 
more  favourable  to  export  are  brought  about  in  Great  Britain. 

France. — A  new  company  has  lately  been  formed  in  Paris 
(15,  Avenue  Matignon),  with  a  capital  of  £21,000,  and  the  title  La 
Compagnie  des  Chemins  de  Fer  Electriques  du  Jura. 

Patent  Restoration. — An  order  has  been  made  restoring 

Patent  No.  4,401  of  1911,  granted  to  Max  Weertz.  for  "Improve- 
ments in  apparatus  for  artificially  producing  daylight  for  colour- 
matching  purposes." 


LIGHTING  AND  POWER  NOTES. 


Bangor. — Year's  Working. — There  is  a  deficiency  of 

£1,096  on  the  working  of  the  electricity  undertaking  for  the  past 
year,  as  compared  with  £463  for  the  previous  year.  Owing  to 
lighting  restrictions,  the  revenue  from  lighting  had  decreased  from 
£3.611  to  £3,164. 

Belfast. — In  connection  with  the  strike  of  labourers  at 
the  Corporation  generating  station,  the  men  have  returned  to 
work,  on  the  understanding  that  their  claims  would  be  dealt  with 
during  the  week. 

B.  of  T.  Committee  and  Municipal  Electricity  Sup- 
pliers.— This  week's  addition  to  the  numerous  municipal  authorities 
who  have  passed  resolutions  urging  that  greater  representation 
shall  be  given  on  the  B.  of  T.  Committee  on  Electricity  Supply 
includes  Stoke-on-Trent,  Burnley,  St.  Anne's,  Morley,  Aberdeen, 
and  Carlisle.  At  a  meeting  of  the  Parliamentary  Bills  Committee 
of  the  Convention  of  Burghs,  Councillor  Stevenson,  of  Edinburgh, 
was  appointed  as  its  representative  to  give  evidence  before  the 
above  Committee. 

Bolton. — Councillor  Jackson  recently  drew  attention  to 
the  fact  that  the  Electricity  Committee's  gross  profit  had  increased 
by  £8,378  on  the  previous  year,  although  the  average  price  per  unit 
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had  gone  down  from  l'05d.  to  0*96d.     The  average  cost  of   fuel  hail 
fallen  from  0'316d.  per  unit  toG'243d.,  -bowing  that  the  Committee 
•  was  right  in  its  policy  of  encouraging  consumption  by  giving  cheap 
rates  to  large  consumers. 

Bootle. — Plant  Shortage. — Owing  to  the  lack  of 
sufficient  plant,  the  Electricity  Committee  has  been  compelled  to 
refuse  new  business,  which  would  have  required  three  times  as  much 
electricity  as  is  used  by  the  tramways,  and  would  have  brought  in 
a  revenue'of  about  £9,000  a  year. 

Bradford. — Wages. — Representatives  of  the  Corporation 

workers  are  demanding  a  65  per  cent,  increase  on  pre-war  rates  of 
wages  ;  the  Corporation  War  Wages  Sub-Committee  has  decided 
to  revise  the  existing  wages  scale,  so  that  men  will  obtain  12s.  per 
week  increase  on  pre-war  rates  and  women  from  is.  to  6s.  per 
week.  Various  concessions  are  being  made  in  regard  to  overtime 
and  Sunday  pay. 

Cheltenham. — Price  Increase. — The  T.C.  has  decided, 

in  view  of  the  fact  that  the  B.  of  T.  arbitrator  has  granted  an 
increase  of  6s.  6d.  in  the  wages  of  most  of  the  employes  in  the 
electricity  department,  to  raise  the  price  of  electricity  10  per  cent, 
all  round  to  consumers.    -Birmingham  Post. 

Clayton. — E.L.  Proposals. — At  the  D.C.  meeting,  last 

week,  a  motion  to  rescind  the  agreement  with  the  Yorkshire 
Electrical  Distribution,  Ltd.,  and  to  withdraw  the  Council's  support 
from  its  application  for  a  provisional  order,  was  postponed  for  a 
fuller  meeting  of  the  Council.  During  the  discussion  it  was 
pointed  out  that  the  D.C.  was  not  in  possession  of  Bradford's 
terms  of  recent  date,  and  to  throw  over  the  company  before  know- 
ing these  would  decrease  the  Council's  bargaining  power.  It  was 
also  pointed  out  that  if  the  motion  was  defeated,  it  could  not  be 
brought  up  for  a  further  three  months. 

Continental.  —  France.  —  A  considerable  impulse  is 
noticeable  throughout  France  in  electrical  undertakings,  in  strong 
contrast  to  the  period  before  the  war.  As  a  matter  of  fact,  the 
number  of  these  in  1884  was  only  eight.  In  1914  the  number 
had  increased  to  1.175,  some  of  them  with  plant  capacities  of 
10.000  H.P.  The  utilisation  of  the  great  hydraulic  resources  of 
the  Alps  region  supplies  energy  to  10  departments,  with  an  area 
of  57,000  sq.  km.  The  waters  of  the  Ist-re,  the  Arve,  and  the 
Durance  furnish  supplies  which  are  utilised  by  12  hydro- 
metallurgical  companies  with  a  total  of  180,500  H.P.  In  1914, 
numerous  schemes  were  investigated  for  the  establishment  of 
new  undertakings.  As  electrometallurgy  has  rapidlyl  developed 
during  the  war,  the  greater  number  of  these  schemes  have  been 
realised,  or  are  on  the  road  to  realisation.  The  Societe  de  l'Electricite 
ilu  Centre,  which  distributes  electric  current  to  the  cities  and 
factories  of  the  Loire.  Upper  Savoy,  and  the  Allier.  disposes  of 
20,000  H.P.  Before  1914,  the  manufactories  in  the  South-East 
were  only  scantily  furnished  with  power.  One  of  the  most  marked 
results  of  the  war  is.  however,  the  stimulation  of  industrial  move- 
ment in  the  Lanquedoc.  Gascony.  and  Guyonne  districts,  which  has 
resulted  in  further  electrical  development.  The  Societe  de  l'Energie 
Eleetrique  of  the  Pyrenees  has  greatly  increased  its  industrial 
clientele  in  the  course  of  the  war.  Its  network  is  now  more  than 
1.100  km.  in  extent,  and  its  resources  total  over  50,000  H.P., 
supplied  from  the  waterfalls,  lakes,  and  rivers  of  the  Pyrenees. 

Spain. — In  our  issue  of  April  13th  (page  405),  we  quoted  some 
interesting  statistics  relating  to  the  progress  of  the  Spanish  hydro- 
electric industry  in  1917,  which,  we  now  learn,  were  first  published 
in  our  valued  contemporary  La  Bjwrgia  Electrica.  We  regret 
that  the  source  of  the  information  was  not  indicated  in  the  note. 

Derby. — Proposed  Loans. — The  Electricity  Committee 
hasdecided  to  apply  for  loans  of  £2,000  for  mains,  £4,000  for  motors, 
and  .£  7.500  for  the  extension  of  the  power  station  in  excess  of  the 
estimates. 

Dewsbury. — Price  Increase. — The  Electricity  Com- 
mittee has  decided  to  increase,  from  July  1st,  the  scale  of  charges 
to  consumers  as  follows  : — 10  per  cent,  on  the  power  and  heating 
rates.  2J  percent,  on  the  lighting  rate,  and  24  per  cent,  on  the 
rateable  value  rate  per  unit. 

Wages. — The  T.C.  has  decided  to  make  wage  advances  or  bonuses 
granted  since  the  outbreak  of  the  war  up  to  10s.  per  week. 
exclusive  of  scale  advances. 

Gloucester. — Price  Increase. — The  T.C.  has  decided  to 

increase  the  charges  fpr  current  for  lighting  and  power  by  13j  per 
cent.,  as  from  the  end  of  the  June  quarter,  this  making  an  advance 
of  33  ',  per  cent,  since  the  war  broke  out. 

Year's  WOEKING. — The  accounts  of  the  Corporation  electricity 
undertaking  for  the  year  ended  March  31st  last  show  a  total 
revenue  of  £16,972,  being,  as  compared  with,  1914-15  (the  last 
year  to  show  a  profit),  an  increase  of  £  1.41 1.  The  total  works  cost 
was  £11.972.  an  increase  of  £4,432,-as  compared  witli  1914-15; 
coal,  wages  and  rates  accounted  for  an  increase  of  £4.795  in  the 
expenditure.  The  gross  profit  was  £5,000,  interest  on  loans  and 
repayment  of  capital  totalled  £7,847,  the  net  deficiency  on  the 
year's  working  being  £2,847. 

Halifax. — The  Council  in  Committee*  considered  pro- 
posals of  the  Electricity  Committee  for  the  purchase  of  land 
between  the  River  Calder  and  the  canal  near  Sterne  Bridge, 
Copley,  as  a  site  for  a  new  electricity  station  ;  the  resolution  was 
lost  by  one  vote,  and  it  was  decided  that  the  question  be  adjourned 
to  a  special  meeting  of  the  Council,  to  be  held  at  an  early  date. 


Harrogate. — The   T.C  i-   to   !»■   asked   to   sanction  an 

increase  in  the  proposed  loaa application,  from  £3,000  to  £4,710, 

for  the  installation  of  a  by-product  steam-boiler  plant. 

Lincoln. — Year's  Working. — The  annual  report  of  the 

Corporation  electricity  undertaking  for  the  year  ended  March  31st 

shows  that  the  total  revenue  amounted  to  €27,325,  an  increa t 

£9.877;  working  expenses  were  £18,786,  an  increase  "i  £8,268, 
due  to  increased  cost  of  coal,  wages,  and  materials.  The 
profit  was  £8,492,  an  increase  of  £1,588,  and  the  net  profit  £3,129, 
as  compared  with  £1,690  for  1915-16,  an  increase  of  £1,439.  The 
output  of  electricity  for  the  year  was  5,345,000  units,  an  i 
of  69  per  cent.,  the  increase  having  been  obtained  without  in  any 
way  increasing  the  capacity  of  the  generating  plant. 

London. — Battersea. — TheElectricity  Committee  having 

considered  applications  for  an  increase  in  the  supply  of  electricity 
in  the  neighbourhood  of  Wellington  Road.  Battersea  Bridge  Road, 
and  iXine  Elms,  recommends  that  the  necessary  extensions  be 
carried  out.  at  a  cost  of  £1.441. 

The  Baths  Committee  recommends  that  the  electric  wiring  at 
the  Xine  Elms  Swimming  Baths  be  replaced,  and  half-watt  lamps 
substituted  for  the  existing  lamps,  at  a  cost  of  £96. 

In  Belgrave  Road,  Pimlico.  last  week.  450  ft.  of  the  pavement 
and  13  of  the  distribution-boxes  of  the  Westminster  Electric  Supply 
Corporation  were  suddenly  blown  up,  the  force  of  the  explosion 
wrecking  many  windows  in  the  locality. 

Hackney. — The  Finance  Committee  recommends  the  Council  to 
amend  its  application  to  the  L.C.C.  for  sanction  to  the  advance  of 
£6.500  in  connection  with  the  linking-up  scheme  with  the  Xorth 
Metropolitan  Electric  Power  Co..  substituting  £3,500,  as  the  Council 
has  no  authority  to  borrow  money  in  respect  of  expenditure  upon 
work  of  this  purpose  outside  the  Council's  area. 

The  Finance  Committee  recommends  that  it  be  authorised  to 
take  up  from  the  L.C.C.  a  loan  of  £6,500,  repayable  in  30  years, 
and  £3,185.  repayable  within  three  years,  at  the  rate  of  »i  per 
cent.,  for  extension  of  the  electricity  buildings. 

The  Electricity  Committee  recommends  that  a  subscription  of 
63  3s.  be  made  to  the  I.M.E.A.  towards  the  current  expenditure  of 
the  research  into  the  heating  of  underground  cables,  conducted  by 
the  Research  Committee  of  the  I.E.E. 

Loughborough. —  Price     Increase. —  The     T.C.     has 

,  advanced  the  price  of  current  supplied  to  cinemas  from  Id.  to  2jd- 
and  for  factory  lighting  from  3d.  to  4d.  per  unit  :  existing  con- 
sumers are  to  be  charged  a  minimum  of  5s.  per  quarter,  and  those 
becoming  consumers  after  October  1st  £2  a  year. 

Luton. — Proposed  Loan. — Application  is  to  be  made  to 
the  L.G.B.  for  sanction  to  the  borrowing  of  £3,660  for  laying 
additional  mains  to  works  in  the  tow_n. 

Middleton. — The  T.C.  having  been  refused  sanction  to 
the  borrowing  of  £5,110  in  connection  with  the  supply  to  Neva 

Mills,  has  decided  to  lay  the  case  before  the  Manchester  authorities. 
who  have  carried  out  the  work  for  the  Council,  with  a  view  to 
their  loaning  the  money. 

Morley. — Year's  Working. — The  total  revenue  of  the 

electricity  department  for  the  past  year  amounted  to  £3,909,  and 
the  total  expenditure  to  £2,863.  leaving  a  gross  profit  of  £1,046. 
After  making  provision  for  interest  and  sinking  fund,  however, 
there  was  a  net  deficit  of  £  1.054.  against  a  deficit  of  £612  for  the 
previous  year. 

Newcastle    (Co.    Down) .  —  Street    Liohtinc— The 

Electric  Lighting  Co.  has  offered  to  renew  the  street  lighting  con- 
tract, for  the  ensuing  three  years,  at  £240  per  annum — an  increase 
of  640. 

Oldham. — Aid.  Hardman,  chairman  of  the  Corporation 
Electricity  Committee,  at  the  monthly  meeting,  said  the  profits  of 
the  department  during  the  past  12  months  were  £9,032,  as  against 
£5.1  no  in  the  previous  year,  and  this  result  hail  been  obtained 
despite  many  drawbacks.  The  falling  off  in  the  lighting  revenue 
was  £2.200.  as  compared  with  the  previous  year.  They  sold  14'. 
million  units,  as  compared  with  10  million,  whilst  in  1913  they 
sold  only  (U  million.  The  revenue  had  risen  from  £  16,500  to 
672,500  in  foul  years,  though  the  average  price  had  been  reduced 
from  1703d.  per  unit  to  l'201d.  :'  they  had  reduced  their  coal 
consumption  per  unit  by  one-half,  and  though  coal  cost  them 
Is.  :u\.  a  ton  more,  they  used  550  tone 

Rochdale. — The  Corporation  lias  approved  a  new  arrange- 
ment with  the  D.R.  Cotton   Mills.  Ltd..  for  an  increased  supp 
electricity.     Instead  of  a  maximum  demand  of  1,350  K\v..  the  Cor- 

poration    is   to   supply    from     1,850    to    2, K\v.    normally,    the 

company  to  pay  an  extra  £2  per  K\v.  in  respect  of  every  K\v.  over 
1.350,  tliis  62  being  the  new  scale,     should  the  company  require 

more  than  5,000, I  units,  the  quantity  provided  for  by  the  af 

ment,  the  excess  is  to  be  paid  for  at  the  same  price  per  unit  as 
other  consumers,  according  to  the  new  scale.  It  is  hoped  the 
arrangement  will  prove  mutually  satisfactory. 

St.  Helens. — The  income  of  the  electricity  department  for 
the  year  ended  March  31st  last,  amounted  to  640,657,  and  the  ex- 
penditure to  C  1 1,159,  leaving  a  debit  balance  of  6602.  There  had 
been  an  increase  in  the  income  of  £6,600,  and  in  the  expenditure  of 
£7.400,  of  which  £4,600  was  for  fuel  and  £  1,000  inconu-tax. 

Sheffield. —  Pitov.  Order.— The  Electric  Supply  Com- 
mittee proposes  that  application  be  made  to  the  B.  of  T.  for  a  prov. 
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order  to  supply  electricity  in  the  rural  district  of  Wortley  and 
other  districts  surrounding  Sheffield. 

The  Health  Committee  is  asking  the  Electric  Supply  Committee 
to  provide  a  reserve  supply  of  electricity,  with  the  necessary  equip- 
ment, for  the  Lumley  Street  destructor,  at  an  estimated  cost  of 
£830. 

Sunderland. — Year's   Working. — The  report    of    the 

Corporation  electricity  undertaking  for  the  year  ended  March  last 
shows  a  total  revenue  of  £  78,200,  made  up  as  follows: — Private 
lighting  and  heating,  £17,732  :  power,  £41,701  ;  tramways, 
ill'. 272  ;  and  public  lighting,  £2,479  ;  working  expenses  totalled 
645,502,  and  after  meeting  special  expenditure,  a  gross  profit  of 
£29.469  remained.  Interest  on  loans  and  sinking  fund  charges 
absorbed  £31,491.  leaving  a  debit  balance  of  £2,025.  which  it  was 
proposed  to  take  from  the  rates.  The  report  states  that,  following 
the  stagnation  in  the  shipbuilding  industry  in  1909  and  1910, 
efforts  were  made  to  increase  the  output  and  reduce  the  working 
expenses,  with  the  result  that  by  1914  the  credit  balance  had 
reached  £9.011.  Had  the  conditions  then  prevailing  remained 
approximately  constant,  annual  surpluses  would  have  followed.  The 
breakdown  of  a  large  turbine  involved  a  loss  of  £3,500  for  the  33 
weeks  it  was  idle.  A  Committee  had  been  formed  having  within 
its  area  the  principal  electrical  undertakings  on  the  North-East 
coast,  and  on  behalf  of  the  Newcastle  Electric  Supply  Co.  a  verbal 
proposal  had  been  made  to  Mr.  Blackman.  of  the  Sunderland 
Corporation,  as  to  a  reciprocal  supply  'between  Newcastle  and 
Sunderland. 

Sutton  (Surrey). — Street  Lighting.— The  Electricity 
Co.  has  made  a  further  reduction  in  the  charges  for  public 
lighting  on  account  of  the  non-use  of  lamps,  it  having  charged 
one-third  of  the  contract  price  instead  of  one-half. 

Swansea. — Year's  Working. — At  last  week's  meeting 
of  the  Electric  Lighting  and  Tramways  Committee  it  was  reported 
that  the  working  of  the  electricity  undertaking  for  the  year  ended 
March  31st  last,  showed  a  gross  profit  of  £18,357,  as  against 
£18,104  in  the  previous  year.  The  total  income  was  £39,015,  as 
against  £38,294,  and  the  working  expenses  amounted  to  £20.658, 
as  against  £20,194.  The  loan  charges,  Sco.,  amounted  to  £14,005, 
as  compared  with  £13,215,  for  the  previous  year,  and  the  net  sur- 
plus was  £4,412,  as  against  £4,944  for  1915-16.  After  debiting 
special  expenses,  totalling  £1,198,  there  remained  a  balance  of 
£3,214,  which  had  been  placed  to  reserve,  the  reserve  fund  now 
standing  at  £14,065.  The  borough  treasurer  said  that  with  regard 
to  excess  profits  duty,  he  had  succeeded  in  claiming  exemption  on 
the  ground  that  the  majority  of  the  Corporation  undertakings  were 
unremunerative,  and,  therefore,  the  Corporation  made  no  profits. 
In  the  tramways  section  the  surplus  for  the  year  was  £1,383,  as 
against  £1,557  in  the  previous  year. 

Tonbridge. — The  D.C.  has  decided  to  carry  out  exten- 
sions at  the  electricity  works,  at  a  cost  of  £17,000,  to  supply  local 
factories. 

U.S.A.— On  April  30th,  the  City  Council  of  Los  Angeles 
passed  a  resolution  approving  of  an  agreement  for  the  purchase  of 
the  distributing  systems  of  the  Southern  California  Edison  Co. 
and  the  Pacific  Light  and  Power  Corporation,  in  Los  Angeles,  and 
of  a  contract  for  supply  to  the  city  by  the  companies  for  a  period 
of  30 years.  The  purchase  price  is  £1,694,000,  in  addition  to  which 
there  are  certain  extras.  The  minimum  supply  to  the  city  is  to  be 
25,000  H.P.,  at  an  annual  load  factor  of  at  least  36  per  cent.,  for  10  . 
years.  The  city  has  also  recently  inaugurated  a  hydro-electric 
plant  of  22,500  kw.  for  its  own  use.  Before  the  agreement  above- 
mentioned  can  be  executed,  the  charter  of  the  city  must  be 
amended,  with  the  approval  of  the  State  Legislature,  which,  how- 
ever, has  recently  adjourned,  and  will  not  sit  again  till  January  1st, 
1919.  To  meet  the  difficulty,  a  temporary  agreement  has  been 
made  whereby  the  companies'  systems  are  to  be  operated  by  them 
on  behalf  of  the  city  until  the  permanent  agreement  can  be  brought 
into  force ;  the  companies  are  also  distributing  the  power  generated 
by  the  new  municipal  plant.  But  a  third  power  company,  the  Los 
Angeles  Gas  and  and  Electric  Corporation,  which  was  not  a  party 
to  the  arrangement,  has  challenged  the  legality  of  the  proceedings, 
on  the  ground  that  the  contract  violates  the  charter  of  the  city, 
and  has  filed  an  action  in  the  Superior  Court  with  a  view  to 
restraining  the  city  from  continuing  the  operation  of  the  temporary 
agreement. — Elect -leal  World. 

Wolverhampton. — New  Plant. — In  consequence  of  the 
urgent  demand  for  more  power,  and  with  the  support  of  the  con- 
trolling authority,  a  scheme  for  installing  three  additional  Stirling 
boilers,  which  were  being  completed  for  another  purpose,  has 
been  prepared.  The  estimated  cost  of  this  plant,  with  stokers 
and  draught  plant,  is  £24,687,  as  against  £18.457,  the  estimate 
for  the  original  two-boiler  scheme  which  had  been  adopted,  and 
it  is  proposed  that  the  Corporation  shall  pay  a  portion  only  of 
the  extra  cost,  i 

Worcester. — Year's  Working. — With  further  reference 
to  our  previous  note,  the  total  income  of  the  electricity  department 
for  the  year  ended  March  31st  last  was  £25,178,  compared  with 
£21,225  for  1915-16,  being  an  increase  of  £3,953.  Generating  and 
distributing  costs  totalled  £  13,576,  leaving  a  gross  profit  of  £  1 1.602, 
which  is  equal  to  14  per  cent,  on  -the  capital  outstanding.  After 
payment  of  interest,  sinking  fund  charges,  and  income-tax.  there 
was  a  profit  of  £812.  An  output  of  757,895  units  was  generated  by 
the  water  plant  at  Powick,  compared  with  607,682  units  in  the 
previous  year.  During  the  year  3,487,561  units  were  sold,  as  com- 
pared with  2,657,104  units  in  1915-16  ;  lighting  units  decreased  by 
33.038,  while  power  and  heating  units  increased  by  1,023,505.    The 


cost  of  production,  in  spite  of  adverse  conditions,  was  reduced  to 
'86d.  per  unit  sold,  as  compared  with  '89d.  per  unit  in  the  previous 
year. 


TRAMWAY   and   RAILWAY   NOTES. 


Blackburn. — The  T.C.  has  decided,  by  37  votes  to  8. 
that  the  tramway  service  between  Witton  Stocks  and  Cherry  Tree 
shall  be  closed  down,  in  order  that  the  rails  may  be  taken  up  and 
utilised  in  repairing  other  sections. 

Bournemouth. — The   profits   for   the   past  year    of    the 

Corporation  tramway  undertaking  totalled  £16.275,  being  £1.218 
more  than  estimated.  The  Council  has  decided,  on  the  recom- 
mendation of  the  Tramways  Committee,  that  no  advantage  would 
be  obtained  through  the  employment  of  women  conductors. 

Continental. — Spain. — A  scheme  for  the  construction  of  an 
electric  tramway  to  connect  the  towns  of  La  Corunna  and  Santiago  is 
again  under  consideration. 

Dewsbury. — Increased  Fares. — Tramway  fares  between 
Dewsbury  and  Ossett  and  on  neighbouring  lines  have  recently  been 
advanced. 

Eccles. — Subject  to  the  consent  of  the  authorities,  the 
T.C.  has  decided  to  lease  the  tramways  in  the  borough  for  35 
years  to  the  Salford  T.C,  who  will  pay  a  rent  of  £6,677  per 
year,  being  10  per  cent,  on  £66,767,  the  capital  cost. 

Irish  Electric  Railways  and  B.  of  T. — It  is  announced 

that  the  B.  of  T.  now  propose  to  take  control  of  the  Dublin  and 
Lucan,  and  Dublin  and  Blessingtou  Railways,  as  in  the  case  of  the 
other  railways  in  the  country.  A  strong  agitation  has  been  carried 
on  with  this  object  in  view  recently. 

Glasgow. — Lottery  Tickets.  —  Notwithstanding  the, 
protest  of  the  Crown  authorities,  the  Corporation  tramway  prize- 
drawing  scheme  has  been  continued,  but  on  Saturday  it  was  stated 
that  unless  the  draw,  which  is  legally  regarded  as  a  lottery,  was 
stopped,  legal  proceedings  would  be  taken  against  the  Corporation 
and  certain  officials.  A  Conference  on  Saturday  of  the  members 
and  officials  concerned  decided  to  ask  the  Tramway  Committee 
to  consider  the  whole  question.  The  tramway  manager  decided  to 
withhold  prizes  after  next  week,  but  to  continue  the  sale  of 
tickets. — Da  Hi/  Telegraph. 

Lancaster. — Year's   Working. — Actual    figures   now 

available  show  that  the  Corporation  Electric  Tramways,  hitherto 
a  heavy  drain  on  the  rates,  have  finished  the  past  year  with  a 
deficit  of  only  £65,  as  compared  with  the  previous  year's  deficit  of 
£1.512.  The  revenue  has  increased  by  £1,975.  whilst  the  expendi- 
ture has  decreased  by  £184,  notwithstanding  the  payment  of  £200 
to  families  of  men  on  military  service  and  nearly  £100  in  war 
bonus.  A  good  deal  of  credit  is  given  to  the  electric  'buses  under 
the  department. 

Lanes,  and  Yorks.  Railway. — On  Tuesday,  last  week, 
on  the  electric  portion  of  the  L.  k  Y.  Railway  Co.  between  Man- 
chester and  Bury,  a  goods  train  and  a  billet  train  came  into 
collision,  three  men  being  injured  and  the  traffic  disorganised  for 
12  hours. 

Leeds. — The  Corporation  Tramways  Committee  is  con- 
sidering a  suggested  scheme  for  conveying  coal  on  the  tramways 
to  the  city  hospitals. 

Manchester. — Rate  Relief. — The  economists  won  the 
day  at  the  adjourned  meeting  of  the  City  Council  last  week.  Owing 
to  the  decreased  estimates  of  profits  from  the  trading  concerns,  it 
had  been  expected  that  an  increase  of  4^d.  in  the  rates  would 
be  necessary,  but  the  Council,  by  deciding  to  make  further  calls 
upon  the  gas,  tramway  and  electricity  undertakings,  were  able  to 
reduce  the  increase  to  a  fraction  under  Id.  in  the  £.  The  Elec- 
tricity Committee  had  only  proposed  giving  £16,570  to  the  rates, 
and  this  the  Council  approved  by  a  majority  of  three  votes  only. 
Councillor  Sutton  said  if  the  amendment  to  give  £30,000  was 
carried,  it  would  mean  an  increase  in  the  price  of  electricity,  which 
would  handicap  an  important  department,  and  Councillor  Jackson 
said  the  system  of  getting  these  profits  from  the  trading  depart- 
ments was  a  vicious  one.  The  Tramways  Committee  was  not  so 
fortunate,  however;  it  had  proposed  to  hand  over  £50,000.  as 
against  £100,000  last  year,  and  although  it  was  pointed  out  that 
the  demand  for  increased  wages  made  by  the  employes  would,  if 
granted,  absorb  £90,000  a  year,  the  Council,  by  48  votes  to  45. 
decided  that  the  Committee  should  contribute  the  same  amount  as 
last  year.  To  the  suggestion  that  this  would  mean  increased  fares, 
the  reply  was  made  that  Manchester's  position  was  ridiculous,  as 
there  was  no  other  town  where  tramway  fares  were  so  low. 

Middlesex. — Fares. — The  C.C.  has  sanctioned  an  increase 
in  the  fares  of  the  M.E.T.  Co.,  based  on  the  principle  of  three  con- 
secutive stages  for  a  Id.  Workmen's  fares  are  to  be  half  those  for 
ordinary  passengers,  with  a  minimum  of  Id.  and  maximum  of  4d. 

Newport. — Tramway  Extension. — An  inquiry  was  held 
recently  by  the  Light  Railway  Commissioners  into  the  proposal  of 
the  Corporation  to  extend  the  tramway  from  Pill  terminus  to  the 
Alexandra  Dock  Gates,  at  a  cost  of  £15,500.  It  was  stated  at  the 
inquiry  that  the  Commissioners  were  prepared  to  sanction  the 
scheme. — S.  H".  Weekly  Xews. 
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Sheffield. — Year's  Working. — The  annual  report  of 
the  Corporation  tramways  department,  issued  this  week,  shows 
that  up  to  March  25th  the  total  capital  expenditure  had  been 
£1,092,116.  The  income  on  revenue  account  for  the  year  was 
£525,685,  and  the  total  working-  expenditure  £335,765.  giving  an 
average  cost  of  8'3-lOd.  per  car-mile,  compared  with  7'333d.  in  the 
previous  year.  In  addition  to  the  ordinary  expenditure,  til. six 
had  been  paid  out  in  allowances  to  dependents  of  employes,  leaving 
a  gross  profit  on  the  year's  working  of  -6178,070.  After  making 
allowances  for  interest  on  mortgages,  sinking  fund,  income-tax  on 
profits,  and  other  charges,  there  remained  a  balance  on  the  year  of 
£88,478,  a  decrease  of  £7,301  compared  with  the  previous  year. 
This  balance  will  be  appropriated  as  follows  : — Street  improve- 
ments, £8,381  ;  renewals  fund,  £34,698  ;  accumulated  surplus 
fund,  £1,179  ;  special  purposes  fund,  £2.000  :  and  to  special  items 
of  capital  expenditure,  £1,174  ;  leaving  a  sum  of  £40,097  to  be 
transferred  to  the  general  district  rate  and  to  the  Development 
Committee.  In  the  motor-omnibus  section  the  traffic  revenue  was 
£34,407,  and  with  other  items  the  total  income  was  £34,966.  The 
working  expenses  totalled  £25,432,  and  £443  had  been  paid  out  in 
allowances  to  dependents,  and  £3,159  set  aside  for  depreciation  of 
omnibuses.  The  gross  profits  were  £5,932,  and  after  allowances 
for  sinking  fund,  ice,  there  remained  a  net  balance  of  £3,807. 

Walsall. — Year's  Working. — For  the  1 5  months  ending 

March  31st,  1917,  the  net  profit  on  the  tramways  was  £11,963,  and 
on  the  motor-omnibuses  £3,146.  Out  of  the  total  £5.000  is  to  be 
placed  in  relief  of  the  rates  and  £1,800  to  be  placed  against  the 
cost  of  obtaining  the  Walsall  Corporation  Act.  1914. 


FORTHCOMING     EVENTS. 


Institution    of    Mining    Engineers.— Friday,    June  15th.     At  11  a.m.     At 

Burlington  House,  Piccadilly.    General  meeting. 
Incorporated   Municipal   Electrical   AssociatIon.--Thursday,  June  21st. 

At  10  a.m.  At  the  Institution  of  Civil  Engineers,  Great  George  Street, 
Westminster,  S.W.  Annual  meeting.  Presidential  address  by  Mr.  F.  M. 
Long;  papers  on  "  Individual  Interests  in  Municipal  Enterprise,"  by 
Mr.  J.  H.  Bowden  ;  and  "  Fuel  Economy,"  by  Mr.  J.  A.  Robertson. 

Friday,  June  22nd,  at  10  a.m.,  Council  meeting.    At  10.30  a.m.,  annual 
general  meeting. 
Tramways   and   Light   Railways   Association.— Friday,  June  29th.     At 
3  p.m.    At  Institution  of  Civil  Engineers.    Annual  congreas. 


OUR     HALF-YEARLY     INDEX. 


As  it  is  necessary  to  effect  every  possible  economy  in 
paper  consumption,  the  Index  to  •  Vol.  80  of  the  Elec- 
trical Review,  which  will  be  printed  in  the  course  of  a  few 
weeks,  wiil  be  supplied  only  to  those  who,  through  the  post, 
specially  apply  for  it.  To  such  it  will  be  supplied  for  3d. 
post  free.  Any  reader  or  advertiser  at  Home  or  Abroad 
who  requires  a  copy  for  binding,  or  for  other  purposes,  is 
asked  to  make  application  therefor  promptly  to  :  The 
Publisher,  Electrical  Review,  4,  Ludgate  Hill,  London, 
E.G.  4. 


NOTES. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Sydney.— August  22nd.  N.S.W.  Govern- 
ment Railways  and  Tramways.  Thirty-six  induction  motors 
(Specification  No.  488).  September  19th. — One  225-H.P.  synchro- 
nous motor  (Specification  No.  4S9).  Particulars  from  Electrical 
Engineer's  Office,  61,  Hunter  Street,  Sydney. 

Melbourne.  —  July  25th.  Victorian  Railways.  Step-down 
transformer  and  sub-station  equipment  for  Sandringham-Black 
Rock  electric  tramway.  Particulars  from  the  Chief  Storekeeper, 
Railway  Offices,  Spencer  Street,  Melbourne. 

Erith. — June  23rd.  Electricity  and  Tramways  Depart- 
ment. One  water  tube  boiler  with  superheater  economiser,  auto- 
matic stoker,  i:c.     See  "  Official  Notices  "  to-day. 

Glasgow. — Electricity  Department.  Boiler  house  plant. 
E.H.T.  switehgear  (20,000  volts).     See  "  Official  Notices  "  to-day. 

Newport  (Mon.). — June  30th.  Electricity  Department. 
Induced  draught  plant,  additions  and  extensions  to  fuel  economises 
and  cooling  towers.     See  "  Official  Notices  "  to-day. 

Spain. — -The  municipal  authorities  of  Ecija  (Province  of 
Seville)  have  lately  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  an  unnamed  period.  Tenders 
have  also  been  recently  invited  by  the  municipal  authorities  of 
Guadalajara  for  the  concession  for  the  electric  lighting  of  the  town 
during  a  period  of  ten  years.  , 

Wolverhampton. — June  22nd.  Reinforced  concrete  coal- 
bunkers  and  skeleton  structure,  for  the  Electricity  Department. 
Mr.  S.  T.  Allen,  Engineer  and  Manager. 

June  30th.  Electricity  Department.  Cooling  towers,  motor- 
driven  pumps.     See  "Official  Notices"  to-day. 


CL05ED. 

Sheffield.— T.C.     A.  Reyrolle  &  Co.,   Ltd.  :   25  trans- 
former protection  sets. 

Stretford. — U.D.C.     Veritys,  Ltd.  :  two  15-h.p.  motors, 

at  £92  15s.  each. 

Wolverhampton. — T.C.     Accepted  tenders  : — 

H.  Gough  &  Son. — Building  work  in  engine  room,  £1,301. 

Gibbons  Bros.,  Ltd.— Steelwork  to  extend  roof  of  engine  room,  £350. 

Willans  &  Robinson,  Ltd. — Turbo-alternator  set,  condensing  plant,  &c, 

£22,690. 
Higgs  Bros. — Three  10-H.r.  and  one  5-h.p.  motors,  £180. 
Stirling  Boiler  Co.— Boiler  plant,  £21,687. 


Steel  Works  on  the   Tees. — According  to  the   Times, 

the  Tees  Conservancy  Commissioners  last  week  transferred  21  acres 
\       of  river  frontage  at  Stockton-on-Tees  to  the  East  Coast  Steel  Cor- 
poration, who  need  the  frontage  for  the  erection  of  works  which 
will  cost  three  million  sterling. 


Possible  Delay  in  Publication. — In  consequence  of 
inconvenience  which  has  occurred  on  one  of  the  several  premises 
at  which  this  journal  is  produced,  it  is  not  unlikely  that  some 
delay  in  publication  may  arise  this  week.  Under  the  circumstances 
we  shall  be  glad  if  our  readers  will  extend  to  us  their  usual  kind 
consideration. 

Labour  Unrest  Commissioners.— The  following  are  the 

names  of  the  Commissioners  appointed  to  investigate  labour  unrest. 
They  will  begin  work  immediately  : — 

1.  North- East  Coast: — Sir  Thomas  Munro  (chairman),  Mr.  P. 
Bright  (Employers'  Representative),  Mr.  H.  Davies  (Employes' 
Representative). 

2.  North-West  Const. — Judge  Parry,  Mr.  John  Smethurst,  Mr. 
J.  R.  Clynes,  M.P. 

3.  Yorks.  and  E.  Midlands. — Sir  G.  Croydon  Marks,  M.P.,  Sir 
Maurice  Levy,  M.P.,  Mr.  J.  J.  Mallon. 

4.  West  Midlands.— Major  J.  W.  Hills,  M.P.,  Mr.  J.  W.  White, 
Mr.  A.  O.  Cameron. 

5.  London  and  South -East. — Judge  O'Connor.  Mr.  Allan  H.  Smith. 

6.  Smdh-West.— Mr.  W.  W.  Mackenzie,  K.C.,  Sir  Alfred  Booth, 
Mr.  G.  Chambers. 

7.  Wales,  including  Monmouthshire. — Mr.  Lleufer  Thomas,  Mr. 
Thomas  Evans,  Mr.  Vernon  Hartshorn. 

8.  Scotland.— Sheriff  T.  A.  Fyfe,  Mr.  Noel  E.  Peck,  Mr.  J.  W. 
Ogden. 

The  Metric  System. — At  the  annual  meeting  of  the  Incor- 
porated Society  of  Inspectors  of  Weights  and  Measures,  Mr.  C. 
MacDonald.  in  a  paper  on  "  The  Compulsory  Adoption  of  the 
Metric  System,"  said  that  at  the  beginning  of  the  year  the  metric 
system  was  obligatory  in  trade  in  38  countries,  having  a  total 
population  of  476,890,000.  Its  use  was  optional  in  II  countries, 
having  a  total  population  of  727,233,000.  The  metric  system 
might  be  described  as  the  standard  system  of  the  world,  and  the 
►  development  of  foreign  trade  after  the  war  would  be  facilitated  by 
its  adoption.  , 

Mr.  H.  Cunliffe  replied  in  a  paper  opposed  to  the  change.  He 
did  not  think  compulsion  should  come  except  at  the  demand  of  the 
users  of  weights  and  measures.  British  weights  and  measures 
effectively  satisfied  the  needs  of  international  trade,  and  it  was  a 
matter  for  doubt  whether  the  adoption  of  the  metric  system  in 
this  country  would  not  assist  Continental  countries  to  enter  the 
British  market  more  than  it  would  assist  British  merchants  in 
entering  theirs. 

Mr.  A.  Granger  submitted  as  a  compromise  that  the  pound 
weight  should  be  made  equal  to  the  half-kilo,  and  the  gallon  equal 
to  the  half-decalitre.  In  each  case  it  meant  practically  an  increase 
of  10  per  cent. — the  new  hundredweight  to  be  100  and  the  new  ton 
2,000  of  these  lbs.  Measures  of  length  should  be  left  alone.  A 
set  of  the  new  weights  placed  upon  a  shop  counter  would  allow 
business  to  go  on  as  usual  simply  by  increasing  prices  10  per  cent. 
The  retailers,  a  numerous  class,  desired  no  change.  It  would  be 
comparatively  easy  to  require  that  all  goods  sold  by  weight  or 
measure  should  be  sold  in  terms  of  weight  and  measure  and  no 
other.  Thus  at  one  stroke  we  should  get  rid  of  our  sacks  and 
sieves,  our  tods  and  trusses,  our  pots  and  pockets,  and  so  on  and  so 
on.  Further,  corn  would  no  longer  be  sold  by  a  bushel,  of  which 
there  are  some  200  variations. — The  Times. 

At  a  meeting  of 'the  Electrical  Section  of  the  Newcastle-on-Tyne 
and  Gateshead  Chamber  of  Commerce  it  was  decided  to  support  th<- 
action  of  the  Chamber  of  Commerce  in  urging  that  the  Bill  for  the 
introduction  of  the  metric  weights  and  coinage  be  introduced  into 
Parliament  as  soon  as  possible. 
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Lancashire  and  Cheshire  Linking-up  Scheme.— Com- 
munications have  been  received  by  the  authorities  interested,  from 
the  hou.  secretary  to  the  Committee  for  the  inter-connection  of 
Lancashire  and  Cheshire  electricity  supply  systems,  intimating  that 
a  Sub-Committee  had  under  consideration  details  of  a  practical 
scheme,  which  will  include  the  formation  of  a  Central  Joint  Board 
and  District  Boards,  and^that  a'meeting  of  representatives  of  each 
group  would  in  due  course  be  summoned  to  consider  such  proposals. 

Government  and  the  A.S.E. — Dr.  Addison,  the  Minister 

of  Munitions,  invited  a  large  number  of  delegates  from  all  parts  of 
the  country,  representing  the  Amalgamated  Society  of  Engineers, 
to  meet  him  at  the  Central  Hall,  Westminster,  on  Wednesday,  under 
the  chairmanship  of  Mr.  John  Hodge,  the  Minister  of  Labour.  Dr. 
Addison  explained  the  position  of  the  Government  in  relation 
to  the  Munitions  of  War  Bill,  the  dilution  of  labour,  and  other 
matters. 

Educational. — University  of  London. — Arrangements 
have  recently  been  completed  for  the  establishment  of  a  new 
department  of  technical  optics,  in  connection  with  the  Imperial 
College  of  Science  and  Technology  at  South  Kensington.  The 
department  forms  part  of  a  larger  scheme  adopted  by  the  London 
County  Council  in  August  last  for  the  provision  of  instruction  in 
this  subject,  including  post-graduate  and  research  work  at  the 
Imperial  College,  a  trade  school  and  senior  day  and  technical 
courses  at  the  Northampton  Institute,  and  junior  technical  courses 
at  two  junior  technical  institutions,  one  in  North  London  and  one 
in  South  London.  The  Government,  including  the  new  Depart- 
ment of  Scientific  and  Industrial  Research  and  the  Imperial 
College,  has  decided  financially  to  support  the  Council's  scheme, and 
all  the  necessary  assents  have  been  obtained.  The  amount  of 
money  immediately  available  is  £4.000  a  year  for  working 
expenses  and  £5,000  for  equipment  and  more  immediate  necessities 
of  the  department.  Mr.  Frederic  J.  Cheshire  has  been  appointed 
head  of  the  new  department,  with  the  title  Director  of  Technical 
Optics  and  Professor  of  Technical  Optics  at  the  Imperial  College. 
He  is  the  present  president  of  the  Optical  Society.  —  Da  il  y 
Telegraph. 

The  Earl  of  Halsbury,  moving  the  adoption  of  the  report  and 
accounts  at  the  annual  meeting  of  the  City  and  Guilds  of  London 
Institute,  said  that  the  need  for  technical  training  and  the  appre- 
ciation of  its  industrial  value  were  increasing  in  many  directions, 
and  the  Executive  Committee  of  the  Institute  had  already  made 
preparation  for  a  substantial  development*  of  chemical  work, 
particularly  in  the  direction  of  its  industrial  application,  by  the 
assignment  of  additional  accommodation  to  the  Department  of 
Applied  Chemistry  at  Finsbury.  The  available  resources  of  the 
Institute's  colleges  were  being  utilised  for  technical  purposes  in 
every  possible  direction,  and  apart  from  naval  and  military  work, 
this  might  have  a  far-reaching  effect  for  years  to  come. 

In  order  to  make  room  for  war  staff,  the  offices  of  the  Board  of 
Education  will  shortly  be  removed  to  the  Victoria  and  Albert 
Museum. 

Institution  and  Lecture  Notes.— American  Institute  of 

Electrical  Engineers.— At  the  annual  meeting  on  May  18th.  Mr. 
E.  W.  Rice,  jun.,  of  Schenectady,  N.Y.,  was  elected  president,  with 
Messrs.  F.  Bedell,  J.  H.  Finney,  and  A.  S.  McAllister  as  vice- 
presidents. 

Illuminating    Engineering   Society  (U.S.A.) The  Council  has 

decided,  in  view  of  the  national  emergency,  to  abandon  the 
1917  Annual  Convention.  The  papers  will  be  published  in  the 
Transactions.     . 

Association  of  Mining  Electrical  Engineers The  last  gathering 

of  the  session  of  members  of  the  Midland  Branch  took  place  on 
June  2nd,  when,  by  permission  of  the  Stanton  Ironworks  Co.,  Ltd., 
an  inspection  was  made  of  the  electrical  plant  at  the  works  at 
Stanton.  Mr.  F.  Church  was  elected  president  for  the  coming 
year  ;  secretary  and  treasurer,  Mr.  E.  R.  Hudson. 

The  Royal  Society — A  special  general  meeting  was  held  last 
week  to  consider  certain  changes  made  by  the  Council  last  year  in 
Statute  XII,  relating  to  the  election  of  Fellows.  These  changes 
empowered  the  Council  to  recommend  for  election — («)  Privy* 
Councillors  "  whose  election  would  assist  the  work  of  the  Society 
and  (b)  "  men  distinguished  in  the  scientific  or  educational  service 
of  the  State,  or  by  their  services  to  science  and  its  applications." 
The  following  resolution  was  carried  : — "That  this  meeting  is 
of  opinion  that  the  Council  will  serve  the  best  interests  of  the 
Society  by  restoring  Statute  XII  to  the  form  it  had  before  the 
change  made  in  it  by  the  Council  on  November  2nd,  191(i,  and  by 
postponing  further  consideration  of  the  statute  relating  to  the 
election  of  Fellows  until  after  the  termination  of  the  war."—  7  'he 
Times. 

The  Fellowship  of  the  Royal  Society  is  the  "  blue  ribbon  "  of  the 
scientific  world,  excelling  in  prestige  all  University  degrees  and 
similar  marks  o£  distinction  ;  it  would  be  a  pity  if  this  high 
standing  were  lowered  by  the  election  of  mere  politicians  to  the 
dignity  of  "  F.R.S."  Is  this  move  on  the  part  of  the  Council  one 
of  the  results  of  the  intimate  relationship  that  has  prevailed  between 
the  Society  and  the  Government  since  the  war  revealed  to  the  latter 
the  fact  that  Science  was  indispensable  to  the  State  .'  One  cannot 
touch  pitch  without  being  defiled,  but,  at  least,  let  us  preserve  our 
premier  scientific  Society  from  unnecessary  pollution. 

Appointments  Vacant. — Charge  engineer  for  Maidstone 

electricity  works  ;  switchboard  attendant  and  general  assistant 
C36a.),  for  the  Ascot  District  Gas  and  Electricity  Co.  ;  junior  shift 
engineer  (40s.),  for  the  Islingtou  B.C.  Electricity  Department ; 
secretary  to  the  borough  electrical  engineer  (  1 200)  and  assistant  to 
station  superintendent  (£200),  for  the  Borough  of  Salford  Elec- 
tricity Department.     See  our  advertisement  pages  to-day. 


National    Insurance    (Unemployment)    Acts,    1911    to 

1916 — Contributions  are  payable  in  respect  of: — 

2,278  X.  Workmen  engaged  in  making  or  repairing  time 
recorders  and  similar  instruments. 

2,286  X.  Workmen  engaged  in  the  manufacture  (including 
assembling)  of  turret  clocks. 

2,288  X.  Workmen  engaged  in  metal  work  and  machine  wood- 
work in  connection  with  the  manufacture  of  wind-screens  for 
automobiles. 

Contributions  are  not  payable  in  respect  of  : — 

2,277.  Chauffeurs  (other  than  those  included  under  Decision  A. 
1,866  X, Board  of  Trade  Journal  of  September  21st.  Hilt;)  engaged 
in  driving  and  cleaning  cars,  and  in  doing  occasional  adjustments. 

2.290.  Workmen  engaged  in  fixing  automatic  gas  controllers  in 
position  in  streets. 

2.291.  Workmen  (other  than  those  engaged  in  sawmilling, 
machine  woodwork,  or  metal  work)  who  are  engaged  in  preparing 
railway  signal  posts,  repairing  railway  station  furniture,  hammer 
shafts,  brake  sticks,  dec.,  not  intended  for  use  in  war. 

The  Electrical  Industries  on  Tyneside.— At  a  meeting 

of  the  Electrical  Section  of  the  Newcastle  and  Gateshead  Chamber 
of  Commerce,  the  chairman.  Mr.  H.  W.  Clothier,  presented  a  report 
on  the  scope  of  the  Section,  and  it  was  agreed  to  take  steps  to 
make  the  Committee  more  fully  representative  of  the  electrical 
industries,  and  that  a  special  meeting  of  all  those  connected  with 
the  industries  of  the  district  should  be  held  on  June  19th,  at  the 
Guildhall,  Newcastle,  to  discuss  matters  of  importance.  With 
regard  to  the  training  of  apprentices  from  Australia,  it  was  agreed  « 
that  the  question  involved  in  this  procedure  should  be  considered 
as  soon  as  possible  with  regard  to  its  effect  on  the  British  electrical 
industries,  and  that  joint  action  of  the  sections  of  the  industry  in  the 
district  was  desirable. 

The  British  Empire  Producers'  Organisation. — At  the 

luncheon  meeting  held  yesterday  at  the  Savoy  Hotel,  Monsieur  C. 
Nabokoff.  Councillor  to  the  Russian  Embassy,  was  the  guest,  and 
the  chair  was  taken  by  Sir  Charles  C.  Wakefield,  Bart. 

Legal. — An  Irish  Electrical  Assessment. — IntheKing's 

Bench  Division  of  the  High  Court  of  Ireland,  Dublin,  Justices  Gibson, 
Madden  and  Kenny  dismissed  an  appeal  by  way  of  case  stated  at 
the  request  of  the  Commissioners  of  Valuation,  from  the  decision 
of  the  CouDty  Court  Judge  of  Monaghan,  reducing  from  £100  to 
£75  the  valuation  assessed  on  the  buildings  and  plant  of  the  Clones 
Electric  Light  and  Power  Co. 

Electrical    Trades     Union.  —  At    a    meeting    of    the 

Birmingham  Branch,  last  week,  a  Station  Engineers'  Branch  of  the 
Union  was  formed. 

Accident. — Three  men  were  injured  through  coming  in 

contact  with  a  live  rail  after  a  collision  between  two  goods  trains 
in  a  tunnel  on  the  electric  system  of  the  Lancashire  and  Yorkshire 
line  between  Bury  and  .Manchester. —  Times. 

Inquiries. — A    correspondent    asks   for    suggestions    to 

prevent  the  transmission  of  noise  from  gearing  on  the  top  floor  of 
a  reinforced  concrete  building. 

The  address  of  agents  of  the  United  States  Electric  Tool  Co.  is 
asked  for.  I 

Makers  of  "  King  Eaton  "  small  accumulators  are  asked  for. 

A  correspondent  wishes  to  know  in  what  countries  the  bayonet 
type  of  lampholder  is  used  to  any  extent. 

Breaking     Insulators.  —  At    Dewsbury    Police    Court, 

last  week,  two  lads,  aged  lti  and  1T>,  were  ordered  to  pay  16s. 
damage  and  20s.  6d.  costs  between  them,  for  wilful  damage  to 
telegraph  insulators.  Mr.  E.  H.  Farrand,  executive  engineerfor  Leeds 
district  of  telephones  and  telegraphs,  said  that  although  the  damage 
in  his  area  in  this  way  averaged  £20  per  month,  he  laid  greater 
stress  on  the  danger  of  communications  being  cut.  The  line  was 
one  of  the  most  important  in  the  country.'  and  disaster  might 
result  from  the  interruption  of  messages  sent  by  the  military 
authorities. 

Fatality. — A    boy    of    11,  named    John    Prentice,  who 

climbed  a  tree  near  Falkirk  fo  obtain  a  good  view  of  a  passing 
aeroplane,  slipped  and  fell  among  some  electric  wires,  and  was 
killed. — Times. 

Belfast  Association    of    Engineers.— On  Thursday  last 

the  members  of  the  above  Society  paid  a  visit  to  the  Corporation 
electricity  works  under  the  guidance  of  Alderman  Tyrrell  and  the 
city  electrical  engineer.  Mr.  Stanley  Johnston,  chairman  of  the 
Association,  in  thanking  the  latter  gentlemen,  drew  attention  to 
the  inadequacy  of  the  plant  to  supply  the  needs  of  the  city,  point- 
ing out  that  if  Belfast  had  had  an  Electrical  Committee  worthy  of 
the  name,  they  might  have  had  one  of  the  largest  stations  in  the 
country.  He  complimented  the  city  electrical  engineer  on  having 
made  £17,01  ill  in  the  previous  year  from  the  inefficient  scrap  plant 
they  had  seen. 

Evidently  the  visit  was  intended  as  an  object  lesson  in  "  how 
not  to  do  it."  and,  no  doubt,  the  No.  I  engine  room,  with  its 
8 — 400-KW.  sets  still  in  use.  was  an  excellent  incentive  to  Mr. 
Johnston.  The  undertaking  sold  over  19  'million  units  last  year, 
although  Belfast,  with  its  shipyards  and  factories,  ought  easily  to 
reach  the  100  million  mark. 
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British    Battery  Combine. — As    our    readers    are    well 

aware,  one  great  advantage  that  industrial  Germany  has  possessed 
over  ourselves  has  been  the  fact  that  her  manufactures  were 
carried  out  on  a  larger  scale  and  that  there  was  a  greater  com- 
munity of  interests  between  trade  concerns  than  has  existed  in 
this  country.  It  has  been  recognised,  therefore,  that  if  we  are  to 
be  in  a  position  to  compete  with  Germany  after  the  war,  some  of 
our  small  concerns  which  are  competing  with  each  other  in 
different  branches  of  electrical  work  will  doubtless  find  it  to  be 
correct  pnlicy  to  combine.  The.  co-operative  schemes  for  selling  in 
the  Russian  market  has  been  fully  described  in  our  columns.  We 
now  leam  of  an  important  manufacturing  scheme  which  is  being1 
carried  forward.  \>e  understand  that  the  three  battery  concerns, 
the  Hart  Accumulator  Co.,  Ltd.,  Pritchett  &  Gold  and  Electrical 
Power  Storage  Co.,  Ltd.,  and  the  D.P.  Battery  Co.,  Ltd.,  who  inade 
a  joint  offer  (which  has  been  accepted)  for  the  shares  in  the  Tudor 
Co.  which  were  advertised  for  sale  by  the  Public  Trustee,  are 
parties  to  the  arrangement.  Arrangements  have  been  concluded 
for  the  managers  of  the  Tudor  Co.  to  remain  in  office,  thus 
ensuring  continuity  of  policy  and  practice  in  the  business.  As  a 
natural  outcome  to  the  purchase  of  the  Tudor  shares,  an  announce- 
ment appears  elsewhere  in  this  issue  to  the  effect  that  negotiations 
are  in  progress  for  an  amalgamation  of  the  four  companies.  It  is 
hoped  that  a  scheme  will  soon  be  evolved  under  which  the  united 
experience  and  connection  of  the  various  companies  can  be  turned 
to  the  best  account. 

The  Electric  Vehicle  Committee. — A  meeting  was  held 

in  London,  on  May  tth,  1917,  when  the  officers  of  the  Committee 
were  re-elected  for  the  current  year  and  the  annual  report  and 
accounts  were  submitted  aud  approved. 

The  question  of  marking  upon  the  batteries  of  electric  vehicles 
the  working  limits  for  specific  gravity  was  again  under  considera- 
tion, and  in  view  of  a  report  received  from  the  Accumulator 
Makers'  Section  of  the  B.E.A.M.A.,  wherein  objections  were  set 
forth  to  the  proposal,  it  was  decided  to  drop  the  matter  for  the 
present. 

The  secretary  submitted  the  letters  he  had  received  from  auto- 
mobile manufacturers  and  electrical  engineering  firms  in  reply  to 
the  recent  circular  letters  sent  out  to  these  firms  setting  forth  the 
desirability  of  undertaking'  the  manufacture  of  electric  vehicles 
and  equipments  so  soon  as  normal  conditions  return.  Several 
firms  had  written  stating  that  they  were  giving  the  ■question 
serious  consideration^, 

London   Electric  Railways.— Compensation    Claim.— 

Mr.  A.  Virgoe  Buckland  (of  Messrs.  Buckland  &  Browne,  surveyors 
and  land  agents),  has  issued  his  decision  as  umpire  in  the  claim 
for  compensation,  payable  by  the  London  Electric  Railways,  to  the 
trustees  of  Mr.  John  Smith,  in  respect  of  certain  property  situate 
near  to  Victoria  Street.  Westminster,  on  the  exercise  by  the  railway 
company  of  their  compulsory  powers.  .The  property  consists  of 
Nos.  2'.l  and  31,  The  Broadway,  which  is  leasehold,  and  of  freehold 
land  in  Maundy  Place.  The  umpire  has  decided  that  the  amount 
of  compensation  payable  is  £4,588.  At  the  hearing  of  the  claim, 
on  behalf  of  the  trustees.  Mr.  J.  II.  Oakley  valued  the  compensa- 
tion at  C .". . 7  7 1  '>  :  Mr.  \V.  H.  Mills  put  the  amount  at  £5,661,  while 
Mr.  A.  L.  Ryde  (the  arbitrator  for  the  claimants'),  arrived  at  a  total 
of  £5,682.  The  value  found  on  behalf  of  the  Electric  Railways  by 
Sir  Alexander  Stenning,  Mr.  Samuel  "Walker  (.of  Moorgate  Street. 
E.C.),  and  Mr.  Leslie  Vigers  (arbitrator  for  the  company),  was  in 
the  neighbourhood  of  l  3,61  K  >. 

Volnnteer  Notes.  —  County  of  "London  Engineer 
Volunteers  (Field  Companies). — Heada  uarters.  Balderton  Street 
Oxford  Street.  W. 

Orders  for  the  Week.    By  Lieut.-Coionel  C.  D.  Clay,  V.D.,  Commanding  :—  > 

Monday,  June  IHth. — Technical  for  No.  3  Company,  Right  Half  Company,  at 
Regency  Street.  Drill,  No.  3  Company.  Left  Half  Company.  Signalling  Class 
Recruits'  Drill,  6.30. 

Tuesday,  June  I9th.~ Lecture,  6.30.  Sergeant  Instructor  Higgs,  "  Pontooning.' 
Physical  drill  and  bayonet  fighting,  7.30. 

Wednesday,  June  20th.— Drill,  No.  1  Company,  Left  Half  Company. 

Thursday,  June  21s*. — Drill,  No.  2  Company,  Left  Half  Company.  Ambulance 
Class,  6.30.    Signalling  Class. 

Friday,  June  22nd. — Technical  for  No.  3  Company,  Left  Half  Company,  at 
Regency  Street.  Drill,  No.  3  Company,  Right  Half  Company.  Recruits'  Drill, 
6.30. 

8aturday,  June  23rd.-  N.C.O.'s  Class,  2.30,  under  Company  Commander 
Hyman  and  the  Instructor  of  Musketry. 

Sunday,  June  21th. — Parade  Clapham  Common  (Tube  Railway),  9.45  a.m. 
for  work  at  Bombing  School.     Uniform.    Rations  to  be  carried. 

Macleod  Yearsley,  Adjutant. 

The  Birmingham  Electrical  Engineers,  a  unit  of  the  V.T.C., 
have  just  been  "  recognised "  and  re-christened  by  the  Army 
Council.  In  future  they  will  be  known  as  the  Warwickshire 
Volunteer  Engineers. 

Formed  in  November.  1914,  the  corps  has  trained  over  600  men, 
who  have  joined  the  Army  and  Navy.  The  present  strength  is 
about  250,  and  the  men  are  rendering  important  service  in  connec- 
tion with  the  scheme  of  home  defence. 

Recruits  are  invited,  full  information  being  obtainable  from  the 
Adjutant.  Mr.  S.  T.  Pemberton.  S,  Church  Street.  Birmingham.  - 
Birmingham  Daily  Gazette. 

Strong  Lightning. — During  a  recent  storm  at  <  Hdham  a 

woman  was  killed  by  a  brick  dislodged  from  the  chimney  of  the 
Bell  Mill,  which  had  been  struck  by  lightning.  At  the  inquest  it 
was  stated  that  bricks  from  the  chimney  were  hurled  over  the 
roofs  of  houses  and  fell  about  the  street,  narrowly  missing  several 
other  people.  The  engineer  at  the  Bell  Mill  said  the  lightning 
conductor  at  the  mill -had  .acted,  for  the  earth  at  the  bottom  had 
been  displaced,  but  the  electric  current  must  have  been  so  strong 
that  it  was  more  than  an  ordinary  conductor  could  deal  with.  To 
us  it  looks  as  if  the  conductor  was  improperly  earthed. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  tlte  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  t/teir  movements. 


Central  Station  and  Tramway  Officials. — The  Motherwell 
T.C.  has  agreed  to  advance  the  salary  of  the  electrical  engi- 
neer by  £50  to  £350,  with  a  further  advance  of  £50  in  Mav, 
1918. 

By  16  votes  tu  lo.  the  Doneaster  Town  Council  has  resolved 
against  a  recommendation  of  a  committee  that  the  salary 
of  the  electrical  engineer  and  tramways  manager,  Mr.  E.  S. 
Rayner,   be  increased  by  £50  per  annum. 

It  appears  from  a  Dublin  newspaper  report  that  the  Belfast 
Corporation  has  revised  the  decision  of  the  Electricity  Com- 
mittee respecting  the  appointment  of  a  mechanical  engineer 
for  the  electricity  works,  and  has  appointed  Mr.  J.  R.  Davi- 
son, (if  Manchester,  who  has  had  practical  experience  with  the 
type  of  boilers  m   use  at  the  Belfast  works. 

The  Sheffield  Electric  Supply  Committee  has  decided  in 
favour  of  the  salary  of  Mr.  S.  E.  Fedden,  general  manager 
and  engineer,  being  increased  from  £900  to  £1,000  per  annum, 
with  two  further  annual  increments  of  £100  each ;  also  that 
the  salary  of  Mr.  H.  E.  Yerbury,  deputy  general  manager 
and  engineer,  be  increased  from  £600  to  £700  per  annum. 

Walsall  Corporation  has  declined  to  release  Mr.  Hors- 
field,  the  tramways  manager,  for  service  in  the  Shipyard 
and  Labour  Department  of  the  Admiralty,  being  of  opinion 
that  his  services  are  indispensable  to  the  tramways  under- 
taking. 

The  General  Purposes  Committee  of  Wolverhampton  T.C. 
has  endorsed  a  recommendation  of  the  Electricity  Committee 
that  the  salary  of  Mr.  S.  T.  Allen,  electrical  engineer,  be 
increased  from  £600  to  £800  per  annum,  as  from  June  1st, 
1917. 

Mr.  J.  B.  Feltham  holds  the  position  of  waterworks  engi- 
neer at  Mexborough,  not  that  of  engineer-in-charge  of  itis 
waterworks,   as  stated  last  week. 

General. — On  Saturday  evening  last,  a  large  number  of  the 
staff  and  friends  of  Messrs.  Albert  Lee  &  Co.,  Ltd.,  assembled 
at  the  Holbom  Restaurant  to  bid  "  farewell  and  God-speed  " 
to  Mr.  Thomas  Harris,  the  managing  director,  Mr.  C.  W. 
Chambers,  the  secretary,  and  Mr.  J.  E.  Allden,  the  manager, 
on  their  joining  the  Army.  The  chair  was  occupied  by  Mr. 
E.  Fattisson,  assisted  by  Mr.  A.  Harris,  brother  of  the  manag- 
ing director,  who  will  fill  his  place  till  he  returns,  and  among 
the  guests  were  Mr.  Takata  and  Mr.  Morris,  of  the  National 
Carbon  Co.,  U.S.A.  In  the  course  of  the  evening  compli- 
mentary speeches  were  made  by  the  chairman  and  others. 
A  gold  wrist  watch  was  presented  by  Mr.  Morris,  together 
with  a  cheque  from  Messrs.  A.  Lee  &  Co..  to  Mr.  Harris.  Mr. 
Chambers,  who  goes  to  the  R.N.A.S.,  and  Mr.  Allden  were 
also  the  recipients  of  wrist  watches. 

Mr.  Arthur  J.  Cridge,  of  the  British  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  Ltd.,  Trafford  Park,  Manchester, 
was  married  on  Tuesday  last  to  Grace  Gertrude,  younger 
daughter  of  Mr.  and  Mrs.  S.  G.  P.  Heath,  of  Putney.  The 
ceremony  took  place  at  St.  Stephen's  Church,  East  Putney, 
and  Mr.  and  Mrs.  Cridge  afterwards  left  for  Cornwall,  where 
the  honeymoon  will  bje.  spent. 

The  marriage  took  place  at  Dartford,  on  May  25th,  of  Mr. 
Melbourne  Dewhurst,  M.Sc,  A.M.I.E.E.,  of  Colne  (Lanes.), 
and  Miss  Rebecca  Stidolph,  of  Dartford. 

At  the  annual  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  mi  May  18th,  the  Edison  Medal  was  pre- 
sented to  Mr.  Nikola  Tesla  in  recognition  of  his  early  ori- 
ginal work  in  polyphase  and  high-frequency  electric  currents. 

The  American  Institute  of  Radio  Engineers  has  awarded 
the  "  medal  of  honour  "  for  1917  to  Edwin  H.  Armstrong  for 
his  work  in  connection  with  regenerative  amplification  and 
oscillation  by  means  of  the  vacuum-tube  relay. 

Roll  of  Honour.— Private  H.  Bextley,  of  the  East  Lanca- 
shire*, who  is  wounded  for  the  second  time,  was  employed 
by  Mr.  Fairhurst,  electrical  engineer,  of  Darwen. 

Captain  Rupert  Stanley,  R.E..  who  has  been  decorated 
by  the  French  Commander-in-Chief  with  the  insignia  of  the 
Order  of  the  Legion  of  Honour,  is  Professor  of  Electrical 
Engineering  in  the  Belfast  Municipal  Technical  Institute. 
which  post  he  has  held  since  1903.  He  has  done  excellent 
1 1  the  Front  in  connection  with  electrical  and  wireless 
work,  and  has  been  twice  mentioned  in  dispatches. 

Corporal  .1.  II.  Noble  (20),  West  Riding  Regiment,  reported 
missing,  was  employed  by  Messrs.  J.  H.  Taylor  &  Co.,  elec- 
trical  engineers,   riuddersfield. 

Private  C.  M'DONALD,  Gordon  Highlanders,  who  has  died 
of  wounds,  was  an  electrical  inspector  with  the  Aberdeen 
Corporation.  ,       _     .  .      . 

Private  R.  W.  Noble,  10th  Canadian  Regiment,  who  has 
died  of  wounds,  was  a  Morecambe  man,  who  left  this  country 
seven  years  ago.  and  became  an  electrical  engineer  on  the 
Canadian   Pacific'  Railway,  stationed  at  Calgary,   Alberta. 

Private  W.  Naylor,  employed  in  the  Bradford  City  elec- 
tricity department,  is  reported  missing. 

Private  J.  Barker,  Loyal  North  Lancashire  Regiment, 
posted  missing  in  October  last,  now  officially  reported  killed 
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in  action,  was  employed  by  Messrs.  Dick,  Kerr  &  Co.,  Ltd., 
Preston. 

Sapper  J.  Taepeth,  Wessex  Engineers,-  who  has  died  of 
wounds  received  in  action,  was  on  the  Bath  electricity  works 
staff. 

Private  W.  A.  Knight,  South  Staffs.  Regiment,  who  has 
died  of  wounds,  was  in  the  winding  department  of  the 
B.T.H.  Co.,  at  Rugby. 

Sergeant  Handyside,  Royal  Artillery,  who  was  with  Messrs. 
Willans  &  Robinson,  Ltd.,  Rugby,  has  fallen  in  action.  In 
1915  he  was  awarded  the  D.C.M.  and  the  French  Medaille 
Militaire  for  distinguished  valour. 

Rifleman  C.  G.  Read,  K.R.R.,  killed  in  action,  was  on  the 
staff  of  the  B.T.H.  Co.,  of  Rugby. 

Corporal  J.  Hirons,  R.F.A.,  who  was  an  employe,  at 
Rugby,  of  the  B.T.H.  Co..  has  been  wounded  for  the  second 
time,  and  seriously. 

Private  L.  Rogers,  Loudon  Regiment,  who  has  fallen  in 
action,  was  on  the  clerical  staff  at  the  Ilford  U.D.C.  elec- 
tricity works. 

For  gallantry  in  action,  the  Military  Medal  has  been 
awarded  to  Corporal  J.  Cartledge,  formerly  with  the  Pot- 
teries Electric  Traction  Co.  Under  heavy  fire  he  laid  a  cable 
'  by  compass  in  an  unreconnoitred  bit  of  country,  and  main- 
tained the  line  through  an  attack. 

Lieutenant  J.  G.  Kirkup,  Northumberland  Fusiliers,  who 
was  an  electrical  engineer  with  the  Consett  Iron  Co.,  has 
been  awarded  the  Military  Cross. 

Mr.  P.  W.  Hool,  Army  Ordnance  Corps,  formerly  on  the 
staff  of  the  Bromley  (Kent)  Electric  Light  Co.,  has  been 
mentioned  in  dispatches  by  Sir  Douglas  Haig. 

Captain  Gdy  Campbell.  Machine  Gun  Corps,  formerly  with 
Messrs.  W.  H.  Allen,  Son  &  Co.,  Ltd.,  Bedford,  has  been 
accidentally  killed  whilst  supervising  the  throwing  of  live 
bombs.  -  He  had  won  the  Military  Cross. 

Corporal  E.  Rondle  ( Machine  Gun  Brigade),  formerly  in 
the  general  office  of  the  India  Rubber,  Gutta  Percha  &  Tele- 
graph Works  Co.,  Ltd.,  Silvertown,  has  been  wounded. 

Obituary. — Mr.  G.  J.  Harford.' — The  death  has  taken 
place  at  Birkdale,  Southport,  of  Mr.  G.  J.  Harford,  who  was 
in  business  as  an  electrical  engineer  in  Liverpool.  He  was  48 
years  of  age. 

Alderman  W.  F.  Cotton,  M.P. — Alderman  W.  F.  Cotton, 
M.P.,  Dublin,  who  passed  away  on  Friday  last  week  in  his 
86th  year,  was  for  a  considerable  period  a  director  of  the 
Dublin  United  (Electric)  Tramways  Co.,  and  was  largely 
interested  in  the  gas  industry,  having  been  chairman  of  the 
Alliance  and  Dublin  Consumers'  Co.,  prior  to  which  he  had 
held  various  offices  under  the  company,  and,  earlier  still,  had 
been  lighting  superintendent  of  the  city  under  the  Corpora- 
tion. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


L.     Weekes,     Ltd. — Particulars    of     .£3,000    debentures, 

created  May  26th.  1917,  filed  pursuant  to  Section  93  (3)  of  the  Companies  (Con- 
solidation) Act,  1908,  the  whole  amount  being  now  issued.  Property  charged  : 
The  company's  undertaking  and  property,  present  and  future,  including  un- 
called capital.     No  trustees. 

W.    H.    Allen,    Son  &    Co.,    Ltd.— Further  charge  dated 

May  29th,  1917  (supplemental  to  mortgage  dated  November  21st,  1916,  secur- 
ing £103,980),  to  secure  £50,000.  Property  charged  :  As  in  principal  mortgage. 
Holder  :   H.M.    Secretary   for  War. 

Longford  Wire  Co.,  Ltd. — Charge  on  leasehold  Longford 

Wire  Works,  dated  May  25th,  1917,  to  secure  two  annua!  rents  of  £46  and 
£52  payable  for  residue  of  999  years  from  1900,  subject  to  proviso  that  charge 
shall  cease  when  buildings  of  double  the  value  of  such  rents  have  been 
erected   on   the    land.      Holder:    Sir    Gilbert-Greenall,    Bart.,    C.V.O. 

Brompton    &    Kensington    Electricity    Supply    Co.,    Ltd. 

(25,913).^Capital,   £3110. I  in    20.000   pref.    and    40.000  ord.  shares  of  £5   each. 

Return  dated  April  12th,  1917.  5,966  pref.  and  34,034  ord.  shares  taken  up. 
£5  per  share  called  up  on  5,966  pref.  and  33.034  ord.;  £195,000  paid;  £5,000 
considered   as  paid  on   1,000  ord.     Mortgages  and  charges  :   Nil. 

British    Insulated    &    Helsby    Cables,    Ltd.    (52,285).— 

Capital,  £1,000,000  in  100,000  pref.  and  100,000  ord.  shares  of  £5  each. 
Return  dated  April  9th,  1917.  All  shares  taken  up.  £572,675  paid  on  74,470 
pref.  and  40,065  ord.;  £427,325  considered  as  paid  on  25,530  pref.  and  59,935 
ord.     Mortgages  and    charges :    £700,000. 

Alderley  &  Wilmslow  Electric  Supply  Co.,  Ltd.  (47,663). 

—Capital,  £30,000  in  1  shares  (10,000  pref.).  Return  dated  May  16th,  1917. 
15,009  ord.  shares  taken   up;  £15,009   paid.     Mortgages   and   charges:    £15,000. 

Alert    Electrical  Co.,    Ltd.    (78,971).— Capital,  ,£2,000   in 

£1  shares.  Return  dated  February  28th,  1917.  708  shares  taken  up;  £708 
paid.      Mortgages   and   charges:    Nil.- 

British  Electric  Transformer  Co.,  Ltd.  (76,351^— Capital, 

£200,000  in  £1  shares  (100,000  pref.  and  100,000  ord.).  Return  dated  April 
12th,  1917.  61,988  pref.  and  85.498  ord.  shares  taken  up;  £1  per  share 
called  up  on  52.764  pref.  and  9,529  ord.,  and  12s.  6d.  per  share  on  14  ord.; 
£62,301  15s.  paid;  £85,179  considered  as  paid  on  9,224  pref.  and  75,955  ord. 
Mortgages  and   charges  :   Nil. 

Bromley   (Kent)    Electric    Light    &   Power    Co.,    Ltd.— 

Capital  £75.000  in  £5  shares.  Return  dated  April  16th,  1917.  All  shares 
taken    up ;   £75,000  paid.      Mortgages  and   charges:    £64,363. 

Camborne  Electricity  Supply  Co.,  Ltd.  (57,950).— Capi- 
tal, £10,000  in  £1  shares.  Return  dated  April  25th,  1917.  607  shares  taken 
up;    £605  paid,    leaving  £2  in    arrears.     Mortgages  and    charges:    Nil. 

City  of  Carlisle  Electric  Tramways  Co.,  Ltd.  (62,601).— 

Capital.  £60.000  in  £1  shares.  Return  dated  March  5th.  1917.  All  shares 
taken    up;    £60,000   paid.      Mortgages    and   charges:    £57,500. 


CITY     NOTES. 


The  report  of  this  company,  as  published 
British  Elec=       in  the  financial  Press,  states  that  the  gross 
trie  Traction       profit   for  the   year   amounts  to  £226,744, 
Co.,  Ltd.  compared  with  £244,064  for  1915-16.    After 

deducting  the  general  expenses  and  the 
amount  written  off  sundry  assets,  viz.,  ,£26,772,  there  remains 
G199.971,  plus  £86,428  brought  forward.  Deducting  deben- 
ture stock  interest,  amounting  to  £91,249,  there  remains 
£195,150,  which  the  directors  recommend  should  be  applied 
thus : — To  reserve  £15,000,  dividend  of  6  per  cent,  on  the 
cum.  part,  preference  stock  £42,764,  dividend  of  3  per  cent, 
on  the  ordinary  stock  £39,787,  to  be  carried  forward  £97,598. 
The  aggregate  receipts  of  the  tramway,  omnibus,  and  elec- 
tricity supply  companies  in  which  the,  company  is  interested 
showed  an  increase,  which  was  largely  counterbalanced  by 
the  continued  increase  in  the  wages  paid  and  the  cost  of  all 
material.  Many  of  the  companies  have  increased  the  amounts 
placed  to  their  renewal  accounts  and  reserves,  and  while 
their  financial  position  has  .been  thereby  improved  the  divi- 
dends distributed  have  been  less  than  they  would  otherwise 
have  been.  The  increase  in  the  receipts  has  consequently  not 
been  reflected  in  this  company's  revenue  from  investments, 
and  the  net  profit  shows  a  reduction  of  £9,197  compared  with 
the  previous  year.  The  amount  standing  to  the  credit  of  the 
reserve  account  at  March  31st,  1916,  was  £410,000.  It  is  pro- 
posed to  increase  this  amount  by  £15,000,  to  be  transferred 
from  revenue  as  shown  by  the  accounts.  The  investments 
now  stand  at  £4,285,578,  and  yielded  a  revenue  of  £205,258, 
representing  an  average  of  4.79  per  cent,  for  the  past  year 
on  the  amount  at  which  they  appear  in  the  balance  sheet. 
Mr.  L.  Breitmever  presided  at  the  an- 
Lisbon  nual  meeting,  on  June  6th.    He  said  that 

Electric  the   difficulties   had   been    more    acute    in 

Tramways,        1916  than  in  1915,  but  the  report  was  not 
Ltd.  altogether  unsatisfactory.     The  only  grati- 

fying feature  in  the  accounts  was  the  ex- 
pansion of  traffic  revenue,  there  being  an  appreciable  increase 
(£24.000),  which,  unfortunately,  was  swallowed  up  entirely 
by  the  expenditure,  which  had  grown  at  a  rapid  rate,  the 
working  costs  exceeding  those  of  1915  by  £36,000.  The  speaker 
referred  to  the  unprecedented  cost  of  supplies.  Rails,  which 
normally  cost  £6  per  ton,  were  now  five  times  that  figure. 
Coal  in  pre-war  times  was  21s.  to  22s.  per  ton  delivered  in 
their  power  house;  a  month  ago  it  was  £6  10s.,  and  now  it 
was  not  procurable  under  £10  per  ton,  and  that  with  diffi- 
culty. In  other  words,  the  dividend  was  evaporating  in  the 
smoke-stack.  The  chairman  discussed  the  opposition  that 
they  met  with  when  they  tried  to  raise  the  fares.  They  felt 
that  it  would  be  neither  good  finance  nor  prudent  in  the  share- 
holders' interests  to  pay  even  the  smallest  dividend  under 
the  circumstances. 


The  Armorduct  Manufacturing  Co.,  Ltd. — It  will  be 
observed  from  an  announcement  appearing  in  our  advertise- 
ments to-day  that  the  business  of  the  above  company  is  being 
offered,  under  the  Trading  with  the  Enemy  Amendment  Act. 
for  sale  bv  tender  as  a  going  concern.  Tenders  must  be  sent 
to  the  Controller,  Mr.  J.  Paterson,  1,  WaJbrook,  E.C.,  by 
June  28th. 

Automatic  Telephone  Manufacturing  Co.,  Ltd. — The  pre- 
ference share  and  transfer  books  will  be  closed  from  18th  to 
25th  inst.,  for  preparing  dividend  warrants  on  the  preference 
shares  for  the  half-year. 

North    Metropolitan    Electric    Power    Supply    Co.— After 

putting  £10,542  to  renewals  reserve,  6  per  cent,  dividend 
and  a  bonus  of  8s.  per  share  are  to  be  paid,  carrying  forward 
£1,775. 

Cleveland   &   Durham  County  Electric    Power   Co.— The 

complete  accounts  of  this  company  for  the  year  1916  occupy 
several  pages  of  the  London  Gazette  for  June  12th. 

China  and  Japan  Telephone  &  Electric  Co. — Dividend, 
10  per  cent.,  placing  to  reserve  £26,736,  and  carrying  forward 
£3,938. 

Tramways  &  Light  Railways  Estates,  Ltd. — For  1916  the 
dividend  is  3  per  cent.,  carrying  forward  £626. 

Manila  Electric  Railroad  &  Lighting  Corpn.— Dividend, 
1J  per  cent.  (1.50  dol.  per  share)  for  the  quarter  to  June  30th. 

Madras  Electric  Supply  Corpn.,  Ltd.— Six  per  cent,  pre- 
ference dividend,  less  tax,   for  1916. 

Barnsley  &  District  Electric  Traction  Co.,  Ltd.— Divi- 
dend 6  per  cent.,   carrying  forward  £1,014. 

Peterborough  Electric  Traction  Co.,  Ltd,— After  paying 
tin-  preference  dividend,  £742  is  carried  forward. 

Longford  Wire  Co.,  Ltd.— The  capital  of  this  company 
has  been   reduced  from   £100,000  to  £69,999. 
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For  1916,    the  directors  report   that,  in 
Edison  spite    of    the    abnormal    difficulties    occa- 

Accumulators,     sioned  by  the  war,  satisfactory  progress  has 
Ltd.  been  made. 

The  charges  for  freight,  insurance,  clearance,  delivery,  and  dues  have  been 
excessive,  and  several  consignments  have  been  lost  at  sea.  From  this  cause, 
and  the  serious  delays  due  to  the  lack  of  available  shipping,  a  large  number 
of  important  orders  are  being  carried  forward  to  the  next  financial  year. 
Tipping  wagons  fitted  with  Edison  accumulators  have  been  supplied  to  many 
of  the  principal  municipal  authorities  throughout  the  country  with  satisfac- 
tory results,  and  a  considerable  number  of  delivery  vehicles  are  in  regular 
use  by  first-class  business  houses  in  London  and  the  provinces.  Owing  to  the 
reliability  of  these  delivery  vehicles,  and  their  economy  in  working,  repeat 
orders  are  constantly  being  received,  and  one  of  the  most  important  firms  in 
London  has  80  such'  vehicles  in  daily  use.  The  demand  for  Edison  accumu- 
lator self-propelled  trucks,  which  are  coming  into  general  use  for  handling 
heavy  goods  in  railway  stations,  dep6ts,  and  factories,  is  continually  increas- 
ing, and  the  company  has  on  hand  Government  contracts  ol  considerable 
importance.  Although  the  balance  sheet  shows  profits  sufficient  to  meet  the 
accrued  interest  upon  preference  shares  after  providing  for  reserve,  it  is  pro- 
posed that  payment  should  be  deferred,  an  arrangement  which  will  be  advan- 
tageous to  the   shareholders  in   the   near  future. 

The  annual  meeting  of  the  company  was  held  at  Duke 
Street,  S.W.,  on  June  5th.  Lord  Montagu  of  Beaulieu,  who 
presided,  said  that  the  profit  for  the  year,  exclusive  of  provi- 
sion for  excess  profits  tax.  was  £4,614.  The  tax  mentioned. 
as  at  present  arranged,  operated  especially  to  the  disadvantage 
of  companies,  such  as  theirs,  which  had  to  build  up  new 
business.  Even  in  the  case  of  older  companies  it  prevented 
provision  being  made  for  the  severe  competition  inevitable 
after  the  war,  but,  while  admitting  the  necessity  for  taxing 
large  profits  as  a  fruitful  source  of  revenue,  young  companies 
should  be  leniently  treated.  Their  freight  and  insurance  diffi- 
culties had  greatly  increased  during  the  year.  They  had  paid 
over  £18,000  in  freight  and  war  risk  insurance,  which  nor- 
mally would  have  cost  about  one-eighth  of  this  figure,  and 
they  had  been  hampered  by  the  formalities  introduced  by 
various  Government  departments.  Considering  the  shortage 
of  petrol,  it  was  in  the  national  interests  that  the  company 
should  receive  more  consideration  from  the  departments  con- 
cerned, especially  from  the  Priority  Committee.  At  present 
they  had  some  £100,000  worth  of  unexecuted  orders,  and  had 
paid  many  thousands  of  pounds  for  vehicles  which  were  lying 
in  New  York,  all  of  which  would  save  labour,  petrol,  and 
expense  if  only  they  could  be  put  to  work.  The  value  of 
orders  received  during  the  year  was  no  less  than  double  that 
of  the  previous  year.  Harrods,  J.  Barker  &  Co..  Whiteleys, 
Selfridges.  and  the  Hovis  Co.  were  constantly  extending  their 
fleet  of  vehicles.  Harrods  alone  had  80  in  use.  The 
Midland  Railway  Co.  were  now  using  in  London  and  pro- 
vincial towns  over  50  Edison  battery  vehicles,  and  they  found 
that  they  could  make  their  deliveries  at  a  lower  cost  than 
before  either  with  horses  or  petrol  lorries.  The  company 
were  now  considering  considerably  increasing  their  fleet  of 
electric  vehicles,  and  other  railway  companies  would  un- 
doubtedly follow  suit.  Co-operative  societies  at  Glasgow. 
Leeds,  Blackpool,  Leicester,  Ac,  had  adopted  the  company's 
system,  and  the  collection  of  house  refuse  and  other  municipal 
work  had  brought  more  orders  than  the  company  could 
haudle.  Sheffield  Cleansing  Department  had  now  10  electric 
vehicles  in  service,  and  many  other  cities  were  also  employing 
them.  Another  branch  that  they  had  developed  was  the  use 
of  industrial  self-propelled  trucks  in  factories,  and  for  handling 
luggage,  &c,  in  railway  stations.  With  a  business  increas- 
ing by  leaps  and  bounds  when  it  was  impossible  to  raise  new 
capital,  it  was  absolutely  necessary  to  conserve  the  profits  in 
order  to  extend  the  business.  When  the  war  was  ended  the 
results  would  readily  attract  the  capital  necessary  to  enable 
the  company  to  operate  on  a  scale  commensurate  with  the 
demand  that  would  undoubtedly  exist. 

At  the  annual  meeting,   held  at  Copen- 
Great  hagen    on    May  25th,    Consul-General   W. 

Northern  Weimann,    who  presided,   said    that    their 

Telegraph  war  difficulties  had  increased  considerably 
Co.,  Ltd.,  since  the  last  meeting,  but  they  had  been 
of  Denmark.  able  to  maintain  communication  over  the 
cables.  Ten  of  their  cables  in  European 
waters  had  suffered  15  interruptions,  and  29  breaks  had 
occurred  in  nine  cables  in  the  Far  East.  They  had  not  yet 
been  able  to  repair  their  cables  in  the  Baltic  which  had 
been  interrupted  since  November,  1914.  The  Wladiwostock 
and  Kiachta  routes  had  been  maintained  in  very  good  work- 
ing order  by  the  Russian  Telegraph  Administration,  but  traffic 
over  these  lines  between  Europe  and  the  Far  East  had  de- 
creased considerably.  The  concession  granted  to  the  company 
by  the  French  Government  for  landing  and  working  the 
cables  between  Denmark  and  France  expired  last  year,  but 
had  been  provisionally  prolonged  without  alteration.  Negotia- 
tions for  a  definitive  arrangement  would  have  to  be  entered 
into  after  the  war.  Rates  over  the  cables  in  the  Far  East 
had  been  reduced  for  certain  classes  of  traffic  with  Japan. 
The  rates  over  the  Iceland  cable  had  been  materially  reduced 
as  from  January,  1917.  The  arrangement  with  the  Danish 
Government  for  the  erection  and  working  by  the  company 
of  two  local  wireless  stations  in  the  Faeroe  Islands  was  finally 
concluded"  about  a  year  ago.  The  installations  (by  the  Mar- 
coni Co.)  were  recently  so  far  completed  as  to  admit  of  an 
ad  interim  service  being  started.  On  January  1st.  1917,  a 
serious  fire  occurred  at  the  company's  buildings  in  Shanghai 
in  which  are  also  housed  the  Eastern  Extension  and  Com- 
mercial Pacific  Companies.  The  damage  was  extensive,  and 
many    instruments    were    destroyed.      The    staff    so   quickly 


restored  communication  that  the  effect  of  this  serious  misfor- 
tune was  hardly  felt  by  the  public.  Certain  rooms  in  the 
building  had  been  fitted  up  as  temporary  instrument  rooms, 
and  office  accommodation  had  been  secured  outside,  pending 
the  rebuilding  of  the  premises.  The  speaker  referred  to  the 
increasing  difficulties  of  management  as  follows : — 


of  these  difficulties  is  that  connected  with  the 
ance  of  the  cables.  Nearly  all  the  cables  belonging  to  the  company  in 
Europe  cross  the  continually  expanding  minefields  and  prohibited  areas,  and 
should  breaks  occur  in  such  places  it  may  prove  impossible  to  have  the 
cables  repaired. 

We  have  also  met  with  difficulties  in  supplying  our  stations  with  instru- 
ments, telegraph  paper,  &c,  &c,  owing  to  the  scarcity  of  material,  diminu- 
tion of  transport  facilities,  and  to  the  export  and  import  prohibitions  in  force 
to  practically   all   countries. 

The  measures  taken  by  the  belligerents  have  also  affected  our  staff  arrange- 
ments. Thus  it  proves  now  and  then  difficult  to  obtain  the  necessary  per- 
mission to  appoint  Danish  operators  to  our  stations  in  the  countries  involved 
in  the  war,  and  in  England  we  have  had  to  resort  to  a  large  extent  to 
female  labour,  especially  to  replace  our  British  employes  who,  voluntarily  or 
by  order,  join  the  Colours.  In  Petrograd  the  military  authorities  have  as  a 
measure  of  precaution,  gradually  displaced  our  Danish  and  Russian  operators, 
and  have  in  their  stead'  appointed  Russian  Government  employes  to  work  the 
instruments.      This    measure    was   adopted    through    no   fault  of    the   company. 

The  financial  results  of  the  year's  working  were  so  satis- 
factory that  the  directors  came  to  the  conclusion  that  they 
could  propose  the  distribution  of  a  total  dividend  and  bonus 
of  24  per  cent.,  or  2  per  cent,  more  than  for  the  year  1915. 
They,  however,  warned  the  shareholders  that  the  extraordi- 
nary prosperity  which  the  company  was  now  enjoying  would 
disappear  when  peace  was  concluded,  or  very  soon  after.  As 
the  cost  of  living,  the  taxation,  and  the  working  expenses, 
which  were  at  present  very  high,  and  increasing  almost  from 
day  to  day,  were  not  likely  to  become  normal  for  some  years 
after  the  conclusion  of  peace,  a  considerable  decrease  in  the 
net  receipts  of  the  company  might  be  looked  for.  In  the 
circumstances  they  had  strengthened  the  dividend  equalisa- 
tion fund  by  adding  to  it  £55,556.  The  renewal  fund  for 
cable  steamers  was  not  sufficient  to.  cover  the  cost  of  replac- 
ing the  two  oldest  of  the  company's  steamers,  even  at  pre- 
war prices,  and  much  less  so  at  the  present  enhanced  prices, 
which  would  probably  obtain  for  a  long  time.  £27,778  is 
therefore  added  to  this  fund. 


Calcutta  Tramways  Co.,  Ltd. — Sir  H.  Kimber,  at  the 
annual  meeting,  said  that  the  revenue  account  showed 
an  increase  of  6  per  cent,  on  the  traffic  receipts  of 
1915,  and  of  5  per  cent,  on  those  of  1914,  which  included 
seven  months  of  pre-war  takings.  The  Indian  working 
expenses  increased  by  £2.484.  There  was  a  decrease  of 
£1,488  in  power  expenses  due  to  the  operation  of  the  new- 
generating  and  sub-station  plant,  but  traffic  expenses  were 
up  £842.  and  maintenance  and  repairs  by  £3,708,  due  to 
enhanced  cost  of  materials.  It  was  proposed  to  revert  to  the 
practice  of  paying  the  dividend  on  the  ordinarv  shares,  free 
of  tax.   after  payment  of  the  present  final  dividend. 

Winnipeg  Electric  Railway  Co.— O  wins'  to  very  substan- 
tial increases  in  the  cost  of  all  materials,  as  well"  as  to  the 
serious  competition  of  the  jitneys  in  the  city,  the  results  for 
the  year  have  been  disappointing.  For  these  and  other 
reasons  a  discontinuance  of  dividends  for  the  time  being 
would  strengthen  the  financial  position  of  the  company  and 
more  quickly  guarantee  an  earlier  date  for  the  resumption  of 
such  dividends. 

New  General  Traction  Co.,  Ltd. — For  the  vear  ended 
March  last,  the  revenue  was  £19,481.  Profit  £10.649.  plus 
£7,901  brought  forward.  The  directors  recommend  a  dividend 
of  4  percent,  (less  tax),  and  carry  forward  £8,070.  The  Nor- 
wich Electric  Tramways  Co.  paid  a  dividend  of  3  per  cent., 
being  the  same  rate  as  for  the  previous  year.  The  Douglas 
Southern  Electric  tramways  system  is  still  closed  down  on 
account  of  the  war.  The  income  received  from  the  Phila- 
delphia undertaking  amounted  to  £14,053—  Financial  Time*. 

South  Metropolitan  Electric  Tramways  &  Lighting  Co.. 
Ltd.— Total  revenue  for  1916,  £68.793.  compared  with  £69,281 
for  1915.  Placed  to  reserve,  £4,000;  dividend,  5  per  cent.' on 
preference  shares,  £8,47S:  carried  forward,  £400.  The  gross 
receipts  from  tramways  and  light  railways  increased  by  627. 
The  gross  receipts  from  the  electricity  supply  were  £17  467. 
compared  with  £17.242.  Total  units  sold.  1,967,631,  compared 
with  1.195.371.  Lighting  and  power  units  sold  increased  by 
6  per  cent  and  number  of  consumers  by  3  per  cent. 

Rangoon  Electric  Tramway  &  Supply  Co.,  Ltd. — Gross 
profits  for  1916,   £65,820.     After  paying  debenture   interest, 

preference  dividend,  and  providing  for  reserve,  deprecial 
&c,  4  per  cent,  is  to  be  paid  on  the  ordinarv  shares,  fin 
tax,  leaving  £2.902  to  carry  forward. 

Northern    Counties    Electricity    Supply    Co..     Ltd. — The 

accounts   for    1916    show    a    gross    profit   <>f    £12.104.   against 
£11.624.    and  after   paying   debenture  and  other   interest  the 
debit  balance  of  £6,654  brought  forward  is  reduced  to   s." 
— Financial   Time,, 

Birmingham  and   District  Power  &  Traction  Co..  Ltd. — 

After  placing  £5.000  to  reserve  and  paying  4i  per  cent,  on  the 
preferred  ordinary  shares,  £5,570  is  to  be  carried  forward. 

Lima  Light,  Power  &  Tramways  Co. — Net  profit, 
£P123.799.  plus  £P80,396  brought  forward.  After  paying 
dividends  and  providing  for  general  amortisation  fund,  re- 
serve,  new  works.  &c.,  £P2.742  is  to  be  carried  forward. 
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STOCKS     AND     SHARES. 


Tuesday  Evening. 
The  fine  news  which  Sir  Douglas  Haig  sends  does  much  to 
infuse  cheerfulness  into  the  Stock  Exchange  markets.  There 
remains  a  certain  amount  of  nervousness  in  regard  to  Russia. 
This  nervousness  plays  its  part  in  laying  a  restraining  hand 
upon  business;  but  the  advance  on  the  Western  Front  has 
sufficiently  encouraged  confidence  to  bring  a  good  deal  of 
money  into  the  House,  and  to  revive  the  speculative  interest 
in   those  markets  where  anything  like  animation   prevails. 

Accordingly,  the  groups  in  which  iron  and  steel  shares, 
rubber,  explosive,  and  other  similar  industrial  companies  are 
located  cannot  complain  of  the  volume  of  trade  they  are 
called  upon  to  handle ;  although,  at  the  same  time,  the  purely 
investment  stocks  are  rather  neglected,  and  the  man  who  is 
urged  to  buy  War  Loan  is  tempted  to  reply  that,  with  war 
expenditure  at  its  present  rate,  he  is  a  little  bit  reluctant 
to  embark  freely  upon  securities  of  the  fixed-interest  and  gilt- 
edged  order,  lest  there  should  be  _  competition  later  on  that 
will  reduce  present  prices  and  give  him  opportunities  for 
using  his  money  to  greater  advantage.  A  somewhat  specious 
argument  this,  especially  when  it  is  recalled  that  Mr.  Bonar 
Law  hinted  plainly  that,  so  far  as  the  Government  were  con- 
cerned, better  terms  were  not  likely  to  be  offered  in  the 
future  than  those  which  accompanied  the  5  per  cent.  War 
Loan. 

Tube  railway  stocks  are  better,  Metropolitans,  Districts,  and 
Underground  income  bonds  all  showing  rises  on  the  week, 
though  the  last-named  touched  S4£  before  reacting  a  little  to 
84,  which  still  leaves  an  improvement  of  a  point.  The  shilling 
shares  are  better  at  5s.  9d. ;  and  this  section  shows  up  well 
as  a  whole  in  consequence  of  the  expectation,  referred  to  in 
our  last  notes,  that  before  long  there  will  be  a  re-arrangement 
of  fares  following  upon  the  example  recently  set  by  the 
L.C.C.  tramways. 

The  various  tramway  companies  have  been  in  the  limelight, 
owing  to  the  issue  of  several  of  the  reports.  The  principal 
is  that  of  the  London  United  Tramways,  which  will  probably 
come  as  a  blow  to  stockholders.  The  price  of  the  debenture 
stock  is  37  to  39.  The  London  United  last  year  did  not  make 
enough  money  to  pay  its  debenture  and  administration  ex- 
penses. The  debenture  interest  for  July  cannot  be  paid,  and 
last  Tuesday  a  receiver  for  the  debenture-holders  was  ap- 
pointed by  the  Court.  Two  well-known  trust  companies  have 
summoned  meetings,  with  a  view  to  securing  a  strong  deben- 
ture holders'  committee.  There  is  rather  overli  million 
pounds  sterling  of  first  debenture  stock  outstanding,  to  say 
nothing  of  loans  from  the  London  &  Suburban  Traction  Co. 
and  the  Underground  Electric  Railways. 

There  is  little  satisfaction  to  be  obtained  in  jobbing  back- 
wards, though,  at  the  same  time,  the  temptation  is  great  to 
point  the  finger  to  the  numberless  warnings  of  years  ago  at 
what  seemed  to  us  the  inevitable  end  to  the  ©ver-capitalisa- 
tion  of  this  company.  Hard  as  it  may  seem,  the  only  way 
to  put  the  London  United  Tramways  upon  a  Bound  footing 
once  more  will  be  to  apply  the  pruning  knife  drastically  to 
the  capital  account.  No  other  course  is  open  that  we  can  see. 
The  company  has  a  large  and  important  system,  with  plenty 
of  business  to  its  hand.  Under  vigorous  and  progressive  man- 
agement, on  a  reasonable  amount  of  capital,  the  company 
should  do  well. 

A  large  number  of  the  shares  in  the  company  are  owned 
by  the  London  &  Suburban  Traction;  and  the  latter,  in  its 
report,  shows  that  it  has  just  earned  its  preference  dividend. 
The.  amount  available  for  distribution  is  £84,800.  against 
£83,600  in  the  previous  twelvemonth.  The  company  is  also 
largelv  interested  in  two  omnibus  concerns,  as  well  as  in  the 
London  United  and  Metropolitan  Electric  Tramways.  The 
Metropolitan  last  year  paid  1  per  cent,  on  its  ordinary  shares, 
but  this  cannot  be  repeated  in  respect  of  the  past  12  months, 
although  there  was  a  small  improvement  in  the  gross  earn- 
incs.  Heavier  working  expenses  are  recorded  in  the  case  of 
all  three  companies.  These  are  disappointing  results;  and  it 
looks  as  thoueh  the  rise  in  operating  expenses  should  have 
been  met  earlier  by  re-arrangetaent  of  fares. 

The  electric  lighting  market  is  steady.  The  London  shares 
are  still  mostly  in  demand,  and  a  fair  business  is  being  trans- 
acted in  the  issues  of  the  City  companies.  The  North  Metro- 
politan Electric  Power  Supply  has  declared  a  dividend  of  6 
per  cent.,  together  with  a  bonus  of  8s.  per  share,  the  divi- 
dend being  the  same  as  that  for  1916,  but  the  bonus  being 
additional  this  year.  The  preference  shares  are  quoted  at 
17s.  6d.,  and  the  5  per  cent,  mortgages  at  85b. 

The  South  Metropolitan  Electric  Tramways  &  Lighting  Co. 
proposes  to  pav  1§  per  cent,  on  the  6  per  cent,  preference' 
sharps,  making  5  per  cent,  for  the  year — a  reduction  of  1  per 
cent,  as  compared  with  the  previous  period — and  to  carry- 
forward £400,  as  against  £800  brought  into  the  accounts. 
Digestion  of  the  British  Electric  Traction  report  has  had 
little  effect  unon  the  prices  of  the  stocks.  The  ordinary 
chnnged  hands  a  few  days  ago  at  33.  the  preference  and 
5  per  cent,  debenture  storks  at  751.  and  the  A\  per  cent, 
second   debenture  stock  at  65$. 

British  Columbia  Electric  Rail  war  stocks  are  still  flat,  the 
preference  at  57*  being  1\  down.  We  understand  that  im- 
portant documents  are  oft  the  way  to  this  country  in  regard 


to  the  competition  which  is  threatened  in  1919  by  the  Munici- 
pality; and  until  these  arrive  it  is  not  likely  that  any  further 
i  I  be  taken,  Brazil  Tractions  are  better  at  47J. 
Anglo-Argentine  Tramway  first  preference  have  again  given 
way,  being  quoted  no  better  than  '2J. 

The  industrial  section  is  the  firmest  of  them  all,  and  the 
feature  is  furnished  by  Edison  Swan  £3-paid  shares  spurting 
to  L5s.  9d.,  a  rise  of  5s.  9d.  on  the  week.  The  4  per  cent, 
debenture  stock  is  also  better.  Babcocks  are  good'  at  £3. 
Callenders  and  General  Electric  preference  both  advanced. 
British  Westinghouse  preference  lost  1/16  of  its  recent  rise. 

Marconis  are  an  active  and  a  strong  market.  It  is  confi- 
dently expected  that  the  Government  will  pay  the  company 
a  bonus  shortly;  and  on  the  strength  of  this,  the  parent 
shares  at  one  time  touched  3  5/16,  w-hile  the.  preference  were 
2£.  The  latter  reacted  to  2%  and  the  others  to  3i,  showing, 
however,  substantial  improvement  on  balance.  The  cable 
market  is  good  throughout,  the  principal  rise  being  secured 
by  Indo-Europeans  at  51,  these  being  30s.  lip.  Globe  ordi- 
nary gained  5s.,  and,  in  the  lower-priced  shares,  West  India 
and  Panamas  are  1/16  higher.  There  is  little  floating  stock 
on   offer. 

Notwithstanding  the  decline  in  the  price  of  rubber  to 
'2s.  Old.  per  lb.,  there  is  a  good  deal  of  business  doing  in  the 
leading  shares.  Hopes  are  being  fanned  that  some  sort  of 
action  will  be  taken  in  relief  of  the  excess  profits  duty,  having 
regard  to  the  pressure  of  the  tax  upon  the  younger  com- 
panies as  exemplified  in  a  number  of  the  recently-issued  re- 
ports, these  showing  many  instances  of  undoubted  hardship. 
The  market  in  the  explosives  continues  active,  in1  view  of  the 
Government's  consent  to  a  big  combine ;  while  most  of  the 
armament  shares  which  go  with  those  of  the  iron,  coal,  and 
steel  group,  are  decidedly  strong  on  buying  that  emanates 
mainly  from  the  provinces. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electricity  Companies. 

Dividend  Price 

, ■ .  June  13,    Rise  or  fall 

1915.    1916,  1917,        this  week. 

Brompton  Ordinary        ....      10         9  64  — 

Charing  Cross  Ordinary           ..65  84 

do.       do.         do.     44  Pref..       4J       4i  81  — 

Chelsea       4         3  2J  — 

City  of  London 8         8  12  — 

do.        do.    6  per  cent.  Pref,        6         6  10 

County  of  London                              •  7         7  10| 

do.          6  per  cent.  Pref.        6         6  10 

Kensington  Ordinary     ....        7        10  5J  — 

London  Electric 8         8  1  — 

do.         do.  6  per  cent.  Pref.        6         4  8|  — 

Metropolitan         .8          8  24  — 

do.            4*  per  cent.  Pref.        44        4J  8}  — 

St.  James' and  Pall  MaU          ..8         8  64  +  J 

South  London       6         5  2f  — 

South  Metropolitan  Pref.         ..        7          7  21/-  — 

Westminster  Ordinary  ....        7         7  5^  — 
Telegraphs  and  Telephones, 

Anglo-Am.  Tel.  Pref 6         6  98 

do.             Def 83,6       1}  »SJ 

Chile  Telephone 8         8  7  +  ,*, 

Cuba  Sub.  Ord 6         5  8  — 

Eastern  Extension          ..        ..        8         8  13g  — 

Eastern  Tel.  Ord.            ....        8         8  189  — 

Globe  Tel.  and  T.  Ord 7         7  12|  +J 

do.               Pref.            ..6         6  10J  — 

Great  Northern  Tel 22        21  864  — 

Indo-European 13-13  51  +14 

Marconi       10        10  3J  +  j 

New  York  Tel.  4J                                44        4*  99  — 

Oriental  Telephone  Ord.                  10        10  2g  +J 

United  R.  Plate  Tel 8         8  of  +  £ 

West  India  and  Pan 6d.    6d.  1$,  +  J, 

Western  Telegraph        ....        8         8  14  — 

Home  Rails, 

Central  London,  Ord.  Assented         4          4  604  — 

Metropolitan         1         1  24|  +1 

do.         District       ..         ..      Nil      Nil  16J  +  4 

Underground  Electric  Ordinary      Nil      Nil  l|  — 

do.               do.     "A"     ..      Nil      Nil  6/9  +Sd. 

do,               do.      Income          6          5  84  +1 

Foreign  Trams,  4o. 
Dividend 

1915.    1916. 

Adelaide  Sup.  6  per  cent.  Pref.         6          b  5  — 

Anglo-Arg.  Trams,  First  Pref.           64        54  2|  —  J 

do.                2nd  Pref.  ..64      —  S§ 

do.               5  Deb.      ..5         6  664  +  i 

Brazil  Tractions 4          4  474  +4 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Elec.  Rly.  Pfce.    5          6  574  -24 

do.              do.           Preferred  Nil    Nil  •  fa74  — 

do.              do.           Deferred  Nil    Nil  3U,  — 

do.              do.           Deb.          4}        «  584  — 

Mexico  Trams  5  per  cent.  Bonds     Nil    Nil  87  — 

do.            6  per  cent.  Bonds     Nil    Nil  30  — 

Mexican  Light  Common          . .        Nil    Nil  144  — 

do.             Pref Nil    Nil  ^224  — 

do.             1st  Bonds        ..        Nil     Nil  374 
Manufacturing-  Companies. 

Babcook  &  Wilcox         ....       16        16  3  +  ^ 

British  Aluminium  Ord.          ..         7        10  S7  3  — 

British  Insulated  Ord 174      20  12|  — 

British  Westinghouse  Pref.                7$        74  2§  —  A 

Callenders 20        20  13|  +4 

do.        6  Pref,           ....         6         6  4 

Castner-Kellner 22        22  Bgxd  —      • 

Edison  Swan,  £3  paid  ..                —        —  15/9  +5W 

do.        do.     fully  paid      .  .       —        —  1|  — 

do.        do.  4  percent.  Deb.         4          4  714  4  1 

Electric  Construction  ....        74      —  1  — 

Gen.  Elec.  Pref 6          6  10  +  J 

do.         Ord 10        10  15  — 

Henley 26       26  I64  — 

do.      44  Pref 44       44  4  — 

India  Rubber                  ..          .       10        10  12J  — 

Telegraph  Con     ..                             20        90  874  — 

*  Dividends  paid   free  of  income-lax 


£6  18  6 
7  2  10 
6  18    6 


•0  17  6 

•5  15  I 

•5    9  10 

fi  18  S 


5  12  0 
7  10  0 

6  0  0 
6  13  4 
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INDUCTION     METHODS     OF 
LOCALISATION. 


FAULT 


By  H.  E.  BLAKE.  A  M.I.E.E. 


From  time  to  time  in  the  electrical  Press,  the  induction 
method  of  finding  faults  in  buried  cables  with  a  search-coil 
and  telephone  is  recommended.  The  suggestions  made  for 
carrying  out  this  test  invariably  involve  a  considerable 
weight  of  apparatus  to  create  an  artificial  load  for  passing 
through  the  fault.  The  following  arrangement  reduces  the 
size  of  the  whole  of  the  apparatus  required  to  a  box. 
measuring  not  more  than,  :i  in.  x  5  in.  x  7  in.,  together  with 
a  light  search-coil,  thus  converting  an  unwieldy  equipment 
into  a  cheaply  constructed  and  conveniently  portable  one. 
A  G.E.C.  medical  coil,  No.  3,020.  and  a  4-volt  20-ampere 
battery  of  accumulators  are  mounted  together  in  a  box. 
Accumulators  are  preferable  to  dry  cells,  as  their  superior 
capacity  copes  with  the  fault  resistance  more  successfully. 
The  space  below  the  medical  coil  can  be  utilised  for  notes, 
also  for  keeping  a  Sullivan  wireless  telephone  receiver  of 
5  ohms  resistance.  When  fault-finding  apparatus  is  needed 
it  is  usually  required  without  a  moment's  delay,  and  a  great 
point  is  gained  by  having  everything  available  in  a 
compact  form,  instead  of  gathering  the  apparatus  labori- 
ously together  after  the  emergency  lias  arisen.  With  regard 
to  the  wireless  telephone  receiver,  permission  to  purchase 
this  must  be  obtained  from  the  Postmaster-General,  due  to 
the  war.  This  will  be  given  in  due  course,  on  receipt  of  a 
guarantee  that  it  is  to  be  used  for  fault-finding  and  not  for 
wireless  telegraphy.  The  search  coil  should  be  wound  with 
100  turns  of  cotton-covered  bell  wire,  on  a  light  triangular 
wooden  frame  6  ft.  at  the  base  and  :!  ft.  in  height,  witli  a 
cross  arm  for  carrying  it  over  the  ground. 

The  accompanying  diagram  explains  the  method  of  pro- 
cedure, and  the  apparatus  may  be  used  in  the  following 
ways  :— 

1.  To  Lmv/e  a  Fin'//  In  Earth. — Sue  diagram. 

■J.  To  Trme  Ike  Run  oj  a  Burin/  ( 'able. — Attach  coil  to 
one  end  of  the  cable,  as  shown  in  the  diagram,  and  earth 
the  other  end  of  the  cable.  The  sound  in  the  wireless 
telephone  receiver  will  be  loudest  when  the  triangular  search 
coil  is  held  parallel  with,  and  directly  above,  the  line  of 
the  cable. 

3.  To  Check  the  Position  of  a  Fault  Located  by  a  Drop 
of  Pojential  or  a  Loup  Test,  when  Services  are  Tapped  off 
/he  Cable  under  Test. — A  drop  of  potential  or  a  loop  test 
will  only  locate  a  fault  accurately,  if  it  is 
on  the  main  ;  the  result  will  show  on  the 
main,  though  the  fault  may  really  be  on  a 
service.  It  can  be  decided  whether  the 
fault  is  on  the  main  or  on  one  of  the 
services  by  attaching  the  coil  as  in  the 
diagram,  and  holding  the  triangle  parallel 
witli  the  services  in  the  neighbourhood  of 
the  fault,  as  shown  by  the  drop  of  potential 
or  loop  test.  A  loud  sound  in  the  receiver 
over  a  service  will  locate  the  fault  on  that 
service.  The  drop  of  potential  test,  in 
conjunction  with  the  telephone  test,  gives 
very  accurate  results.  By  utilising  n\<> 
entirely  different  methods  of  fault  finding. 
the  result  is  invariably  correct  when  they 
confirm  one  another. 

It  is  often  desired  to  find  an  earth  mi  a  L.T.  network 
without  making  the  faulty  cable  dead,  where  power 
consumers,  doctors,  &c,  are  connected  to  it.  In  these 
cases  a  condenser  of  :.'  mfd.  capacity  must  be  inserted 
between  the  pressure  lead  of  the  induction  coil  and  the 
cable  under  test.  The  condenser  is  necessary,  because, 
though  the  main  under  test  be  at  earth  potential,  if  the 
fault  should  be  in  a  consumer's  premises,  and  he  should 
remove  it  by  switching  off,  the  supply  current  would  spoil 
the  apparatus  without  a  condenser  in  circuit.  It  will  lie 
found  that  the  superimposed  current  will  only  lie  audible  in 
the  telephone  on  comparatively  small  networks,  such  as 
those  on  an  A..C.  system  of  distribution,  where  a  faulty 
district  can  lie  isolated  on  one  group  of  transformers. 
The    make    and    break     of     tin       induction     coil    must 


also  be  slowed  up  by  lengthening  the  arm  of  the 
interrupter,  otherwise  it  is  not  possible  to  distinguish 
the  superimposed  interrupted  current  from  the  periodicity 
of  the  A..O.  supply.  When  the  network  is  too  large,  the 
superimposed  current  disperses  itself  over  the  whole  area  to 
complete  its  circuit  through  all  the  weak  points,  wherever 
they  may  lie,  including  consumers'  wiring,  and  the  position 
of  the  fault  under  investigation  is  not  found.  It  is  far  pre- 
ferable to  make  the  cable  under  test  dead  if  possible,  as  it 
needs  some  practice  to  distinguish  the  sound  of  the  supply 
current  from  that  of  the  superimposed  current.  The  test  is 
rendered  still  more  difficult  by  the  noise  of  passing  traffic 
in  crowded  thoroughfares,  the  beat  of  a  petrol  engine  being 
specially  confusing.  Also  oh  d.c.  networks,  any  X-ray 
apparatus  connected  to  the  mains  will  be  found  to  produce 
a  sound  in  the  telephone  practically  identical  with  that  of 
the  induction  coil. 


THE       MORE       RECENT      APPLICATIONS      OF 

ELECTRICITY     IN     THE     PRESENT     WAR, 

ESPECIALLY    IN    THE    TREATMENT    OF 

DISEASES     AND     WOUNDS     ARISING 

THEREFROM. 


By  WARRANT  OFFICER  W.  LEEMING,  A.M. A. 


[The  following  paper  was  awarded  the  "  Cecil  "  Medal  and 
prize  of  £10  in  the  competition  advertised  by  the  Dorset 
Field  Club  in  our  issue  of  December  8th.  1916.  Mr.  Leeming. 
is  the  officer  in  charge  of  the  Massage  and  Electrical  Depart- 
ment of  the  Monte  Video  Convalescent  Camp.  Weymouth.— 
Eds.  Elec.  Rev.] 

Introduction. — In  dealing  with  this  subject,  it  will  be  neces- 
sary to  state  clearly  the  author's  experience,  which  com- 
menced some  eight  years  ago  with  a  thorough  training  and 
diploma  in  the  North  of  England,  five  years'  private  practice 
in  Australia,  during  which  the  author  was  two  years  Honorary 
Masseur  and  Electro-Therapeutist  to  the  Melbourne  Hospital, 
and  more  recently,  since  the  beginning  of  the  war,  in  the 
same  capacity  at  the  Australian  Command  Depot,  Monte 
Video   Camp,  near  Weymouth.   Dorset. 

Upwards  of  3,000  patients  have  come  under  the  author's 
observation  during  the  past  two  years,  several  hundred  of 
whom  have  been  under  personal  treatment. 

In  the  course  of  the  paper,  the  author  proposes  to  detail 
various  definite  cases  which  have  successfully  yielded  to 
methods  of  electrical  treatment  which  before  the  present 
war  were  unknown. 


WOODEN    TRIANGLE 


("  V  FAULT, 

CABLE    UNDER   TEST    ' 
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4-V.    BATTERY 


°^ 


OFF. 

SWITCH 
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INTERRUPTER 


Diaokam  or  Connections   for  Telephone  Method  of  Failt-i'indim 
The  sound  in   the   receiver  becomes   faint    at   the  fault  tor  lead-sheathed  • 

for  cables  in  metal  pi]ies.  ami  ceases  at   the   fault    for  V.B.,  when  tile  triangle  IS 

alone  above  the  route  of  the  cable. 
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For  the  purposes  of    the  "  will   be   dealt 

with  uud'  i'  the  follow  ing  heading 

1.  Radiant  Heat,   Runt-en    Rays,   and  Electric  Vibration. 
•2.  Paralysis  in  its 

3.  Ionisation — Destruction     of  -Septic 

Wounds. 
i.  Paradisati 

5.  Scial  ica,    treatment 

6.  Rheumatism,  Treatmi 

7.  SynoT  i"      r. .  I'"  ",i   i  f. 

1.  Radiant    Heat,   I;  \ration.— 

The  application  ol   ea  tents  may  l-e  classed 

darj    compared  with    the   closer  application   of  elec- 

as  in   faradisation   and   galvanisation,  which  in  many 

cases  i 

of    the  patient. 
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cent  hospitals  has  been  unquestionably  proved  since  the 
present  war. 

Neuritis,  muscular  rheumatism,  synovitis,  and  periostitis, 
all  of  which  diseases  are  continuously  dealt  with,  show  a 
marked  improvement  within  one  to  two  weeks.  The  main 
advantage  of  the  dry  electric  heat  produced  by  carbon  lamps, 
over  vapour  and  other  forms  of  heat,  is  that  the  acceleration 
of  the  heart  and  the  respiratory  system  is  slight  in  comparison 
with  the  more  exhausting  Turkish  bath,   for  instance. 

Radiant  heat  can  be  arranged  so  as  to  increase  the  vascular 
circulation  in,  very  small  areas;  the  pores  of  the  skin  are 
opened,  and  the  nerve  centres  beneficially  influenced,  as 
proved  by  the  fact  that  patients  frequently  become  sleepy 
when  undergoing  radiant  heat  treatment.  The  result  is  the 
stimulation  of  the  superficial  tissues,  and  the  elimination  of 
foreign  matter,  mainly  through  the  pores  of  the  skin,  but 
also  by  increased  absorption  in  the  deeper  tissues. 

It  is  important  in  most  cases  of  wounds  which  have  des- 
troyed a  certain  area  of  skin  that  the  scar  tissue  is  not 
exposed  to  the  full  rays  of  the  lamps.  The  fact  of  the  scar 
tissue  being  without  pores  renders  that  part  incapable  of 
eliminating  moisture.  The  result  is  that  the  sweat  collects 
under  the  tissue  and  forms  a  water  blister,  which  naturally 
necessitates  the  building  of  new  scar  tissue,  to  replace  the 
affected  part.  A  strip  of  lint  placed  over  the  scar  is  suffi- 
cient to  prevent  scar-blistering,  without  interfering  with  the 
therapeutical  effects  of  the  electric  heat. 

The  author  has  seen  case's  of  acute  synovitis  of  the.  knee, 
and  of  fibrositis,  which  have  shown  remarkable  improvement 
in  a'  few  weeks  due  to  treatment ,  with  radiant  heat,  ionisa- 
tion,  and  massage. 

Many  forms  of  radiant  heat  baths  are  now  made,  ranging 
from  the  small  type  for  local  affections  to  the  cabinet  bath 
for  body  treatments,  the  results  of  which  are  precisely  simi- 
lar. _  An  excellent  type  of  apparatus  suitable  for  most  local 
applications  is  shown  in  fig.  1. 

The  .number  of  carbon  lamps  (16  c.P.)  may  vary  between 
six  and  12.   according  to  the  heat  required,  and   the   bath   is 
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Fig.  1.— Radiant  Heat  Bath. 


so  constructed   ihat  the  greatest  amount   of  heat  is  retained 
inwardly.    A  temperature  of  '350  deg.  F.  may  thus  be  reached 
without  unduly  raising  the  temperature  of  the  other  parts  of  ' 
the  body  not  under  treatment. 

The  uses  of  the  Rontgen  rays  are  well  known  in  connec- 
tion with  the  present  war.  Apart  from  the  importance  of 
X-rays  in  accurately  revealing  the  position  of  fractured  bones, 
splinters  of  bone,  &c,  they  are  of  great  value  in  locating  other 
solids,  such  as  shell  splinters. 

A  remarkable  instance  came  under  the  author's  treatment 
a  few  weeks  ago.  A  soldier  in  the  1st  Battalion,  Australian 
Infantry,  received  two  machine-gun  bullets,  which  entered 
the  left  side  of  the  neck.  One  of  the  bullets  found  its  way 
out  at  the  other  side  of  the  neck.  The  two  bullets  had 
entered  in  exactly  the  same. point,  consequently  the  medical 
men  considered  it  as  a  through  and  through  wound,  but 
could  not  understand  why  the  left  arm  was  paralysed. 

It  was  two  months  after  the  wound  was  received*  that  an 
X-ray  photograph  was  ordered,  and  showed  the  second  bullet 
resting  above  the  left  shoulder.  The  subsequent  operation 
proved  that  this  bullet  has  been  causing  pressure  on  the 
brachial  plexus  of  nerves,  as  the  day  after  the  removal  of 
the  bullet  the  patient  was  able  to  move  his  arm.  He  has 
since  practically  recovered  the  complete  use  of  his  arm  with 
galvanisation. 

The  therapeutical  effect  of  Rontgen  rays  is  of  considerable 
importance  in  the  treatment  of  skin  eruptions,  ulcers,  &c. 
The  influence  on  the  vitality  of  the  tissues  is  very  similar  to 
radiant  heat,  light,  and  other  applications  of  electricity.  '  In 
weak  doses,  the  rays  are  .organically,  stimulative,  with  no 
appreciable  reaction ;  but  in  stronger  doses  there  may  be  a 
destruction  of  tissue -if  applied  continuously. 

Electric  vibration  is  a  mechanical  device  capable  of  setting 
up,  by  electric  motor,  a  vibration  varying  from  250  to  1,000 
vibrations  per  minute.  This  is  applied  through  a  rubber  pad 
for  preference.  The  effect  is  stimulative  and  contractive. 
The  depth  of  the  tissues  which  undergo  stimulation  is  directly 
proportionate  to  the  speed  of  the  vibration.  As  a  stimulant 
for  weak  and  relaxed  muscles,  its  use  is  of  some  value,  also 
in  increasing  local  circulation  to  an  affected  part.  Vibration 
m  sometimes  useful  in  cases  of  nerve  lesion  caused  by  a 
wound. 

2.  Paralysis  in  its  Various  Forms.— The  cases  which  are 
cited  are  both  varied  and  remarkable.  They  mav  be  divided 
mainly  into  three  headings,  namely  ;— 


(a)  Cerebral. 

(6)  SpinaL 

(c)  Peripheral. 

(a)  Cerebral  injuries  are  not  very  common,  thanks  to  the 
latest  headgear  worn  in  the  trenches,  but  cases  of  hemiplegia 
do  occur  as  the  direct  result  of  a  head  wound  which  has 
pierced   the  skull. 

The  usual  treatment  for  these  cases  is  "  make-and-break  " 
galvanisation  applied  on  the  affected  limbs.  Good  results  are 
invariably  found  by  the  local  or  bi-polar  method,  rather  than 
by  direct  application  to  the  brain,  or  uni-polar  method,  which 
is  trying  to  the  patient.  The  safest  and  best  plan,  in  the 
author's  experience,  is  to  find  out  the  particular  group  ot 
nerves  which  are  affected,  and  apply  the  anode  or  positive 
pole  to  the  plexus,  previously  ascertained.  A  good  method  is 
to  damp  thoroughly  eight  thicknesses  of  plain  lint  and  apply 
the  electrode  through  this.  A  bandage  is  quite  sufficient  to 
keep  the  pad  and  electrode  in  position.  Make  the  cathode 
the  labile  pole,  and  apply  through  a  small  circular  pad  elec- 
trode, for  preference,  to  the  various  motor  points.  The  motor 
points  are  the  points  of  entrance  of  a  nerve  which_  governs 
a  muscle,  and  their  positions  are  more  or  less  definite.  The 
following  diagram  (fig.  2)  gives  an  idea  of  the  motor  points 
of  the  arm. 

It  is  important  to  locate  these  points  in  the  treatment  of 
hemiplegia  -in  order  to  give  the  full  amount  of  stimulation 
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Fig.  2. — Motor  Points  of  the  Arm. 


to  the  nerves  which  are  injured.  For  ordinary  purposes  an 
alternation  of  about  30  seconds  applied  in  this  way  will  give 
very  beneficial  results. 

Cases  occasionally  occur  of  men  affected  with  cerebral  dis- 
turbance, or  partially  hysterical  condition,  caused  other  than 
by  wounds;  shell-shock  and  over-strained  condition  of  the 
nerves  often  .gives  rise  to  cerebral  trouble,  the  result  being  a 
lack  of  co-ordination  between  the  nerve  centres  and  the 
muscles. 

This  is  more  frequent  in  young  soldiers  between  the  ages 
of  17  and  21.  The  following  is  the  case  of  a  boy  of  18,  in 
the  22nd  Battalion,  A.I.F.,  who  had  a  bullet  wound  through 
the  forearm,  which  showed  every  symptom  of  "  drop  wrist." 
It  had  been  splinted,  and  he  had  become  convinced  that  he 
could  not  move  his  wrist.  Tests  for  reaction  of  degeneration 
showed  that  the  nerves  were  really  in  perfect  condition, 
which  pointed  to  a  lack  of  co-ordination  with  the  brain.  The 
author  applied  faradisation  as  a  nerve  stimulant,  and  also 
to  demonstrate  the  excitability  to  the  patient,  and  by  induc- 
ing mental  control  perfect  use  of  the  hand  was  restored  in  a 
week.  The  patient  in  question  was  able  shortly  afterwards 
to  wheel  a  barrow  filled  with  coal. 

(b)  Spinal  paralysis,  or  paraplegia,  is  chiefly  caused  in  the 
present  war  by  shell-shock,  but  may  also  in  some  instances 
be, -due  to  a  wound.  The  paralysis  always  appears  below  the 
seat' of  injury  or  lesion.  These  cases  are  often  more  obstinate 
than  cerebral  injuries  from  the  electro-therapeutic  standpoint. 
Their  treatment  is  practically  the  same  as  in  cerebral  in- 
juries, and  is  usually  somewhat  prolonged,  according  to  the 
extent  of  the  injury,  but  experience  shows  that  electricity  is 
the  best  treatment  for  the  ultimate  cure  of  paraplegia. 

(c)  Peripheral  paralysis  is  the  most  common  form  dealt 
with .  in  connection  with  wounds.  Injuries  take  place  in  all 
parts  of  the  body  by  gun-shot  wounds,  which  in  about  75 
per  cent,  of  cases  cause  some  injury  to  the  course  of  a  nerve, 
resulting  in  loss  of  power  or  sensation. 

Often  in  cases  of  peripheral  paralysis  neuritis  of  the  nerve 
is  set  up,  causing  much  pain  to  the  patient.  Great  relief  has 
been  obtained  by  the  bi-polar  application  of  the  constant  gal- 
vanic current  for  15  minutes.  In  passing,  it  is  necessary  to 
mention  that  in  all  cases  of  pain  caused  by  wounds  galvanisa- 
tion has  remarkably  sedative  effects. 
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A  wound  through  the  upper  arm  in  many  cases  injures  the 
.uiusculo-spiral  nerve,  the  well-known  result  of  which  is 
"  wrist  drop."  The  nerve  in  some  cases  is  completely  severed, 
and,  of  course,  it  is  useless  to  give  electrical  treatment  until 
un  operation  to  join  the  severed  ends  has  been  performed. 
.But  in  many  cases  the  nerve '  is  still  intact,  though  badly 
•njured,  and  it  is  in  these  cases  that  electricity  is  of  the 
utmost  value  in  restoring  the  life  of  that  nerve. 

The  faradic,  which  is  the  induced,  interrupted  current,  has 
"been  found  by  the  author  to  have  very  beneficial  results  in 
■ertain  cases.  Care  has  to  be  taken  that  reaction  of  degenera- 
tion is  not  present  in  the  nerve,  as  permanent  harm  may  be 
lone  by  the  unscientific  use  of  faradisation. 

Good  results  have  been  produced  by  the  application  of  slow 
-faradisation  and  "  make-and-break "  galvanisation  on  alter- 
nate davs.  A  definite  instance  of  the  success  of  this  treat- 
ment came  under  the  author's  personal  treatment  at  the 
beginning  of  October  last.  The  patient  in  question  was  a 
.sergeant  in  the  60th  Battalion,  Australian  Infantry,  and  a 
native  of  Geelong,  Victoria.  His  wound  was  received  on 
Tuly  19th,  1916,  and  the  bullet  passed  through  the  back  of 
ihe  knee,   as  illustrated  in  fig.  3. 
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Evidently  serious  injury  had  taken  place  to  the  deep  pero- 
neal nerve*  causing  "drop  foot,"  and  it  was  thought  in  the 
.Birmingham  Hospital  that  the  nerve  was  completely  severed. 

As  stated,  he  came1  under  treatment  at  Weymouth  at  the 
oeginning  of  October.  In  less  than  one  month  of  the  treat- 
ment just  detailed,  used  in  the  bi-polar  method,  slight  move- 
ment of  the  foot  was  observed.  Within  two  months  the 
jaatient  could  walk,  practically  without  a  limp,  with  support 
only  from  a  plaster  of  pans  mould  on  the  foot,  and  could 
take  several  steps  without  support  of  any  kind.  He  sailed 
tor  Australia  about  December  l'2th ;  consequently,  he  was 
only  under  treatment  at  Weymouth  for  a  little  over  two 
months. 

3.  Ionisation —  Destruction  of  Organic  Matter  —  Septic 
■  •ids. — The  process  of  ionisation  is  the  science  of  intro- 
ducing into  the  human  system  by  electrolysis  the  ions  or 
atoms,  of  certain  medicines,  chosen  for  their  curative  or ' 
stimulative  effect.  It  is  of  the  greatest  importance  in  con- 
nection with  wounds,  and  there  is  still  a  field  for  much 
development  in  this  particular  branch  of  the  science. 

Aery  frequently  cases  are  sent  for  treatment  with  wounds 
in  a  very  bad  condition.  A  piece  of  cloth,  a  poisoned  piece 
of  shell,  or  other  matter  completely  foreign  to  the  system, 
may  be  the  direct  cause  of  the  trouble.  Inflammation  is  set 
up,  which  may  or  may  not  spread  to  other  parts,  and  large 
•deposits  of  foreign  matter  form  in  the  region  of  the  wound. 

The  ionic  medication  of  sodium  chloride  has  been  found 
to  give  excellent  results.  The  following  method  has  been 
ised  very  successfully  in  the  author's  practice,  that  is,  by 
applying  eight  thicknesses  of  plain  lint,  soaked  with  a 
saturated  solution  of  sodium  chloride,  and  afterwards  squeezed. 
to  the  actual  wound.  The  anode,,  or  positive  pole,  is  applied 
directly  into  the  open  wound  by  a  suitable  electrode,  prefer- 
ably small.  The  electrode  should  be  firmly  bound  to  the  lint 
with  a  dry  bandage.  The  cathode,  or  indifferent  pole,  may 
be  applied  similarly  at  a  convenient  point,  and  the  galvanic 
current  introduced  for  15  to  20  minutes.  The  strength  of  the 
current  may  vary  between  three  and  20  milliamperes,  accord- 
ing to  the  convenience  of  the  patient.  The  results  of  this 
method  of  treatment  are  both  rapid  and  almost  painless.  It 
may  easily  be  said- to  have  superseded  the  clumsy  and  dis- 
comforting methodVfflf  fomentations,  which  increase  the 
sensitiveness  of  the  surrounding  tissues.  On  the  other  hand, 
the  galvanic  current  allays  the  pain  at  the  same  time  that  it 
helps  to  destroy  organic  matter. 

Since  August  last  the  author  has  given  the  ionic  medica- 
tion of  sodium  chloride  to  upwards  of  50  patients,  who  had 
suffered  in  different  ways  with  septic  wounds,  and.  without 
exception,  they  have  yielded  to  the  above  treatment  in  less 
than  two  weeks  from  the  commericement.  The  length  of 
time  in  healing  these  wounds  varies  according  to  the  area 
affected  by  the  poisoning. 

Not  infrequently  pieces  of  cloth,  also  bone,  are  brought  to 
the  surface  by  ionisation. 

The  author"  has  made  certain  definite  discoveries-  in  the 
treatment  of  the  trophic  ulcers,  which  often  arise  from 
"  trench  feet."  These  ulcers  show  great  obstinacy  to.  the 
ordinary  modes  of  treatment,  but  yield  -lowly  and  definitely 
to  the  ionisation  ;ntrn- 


duced  at  the  negative  pole,  and  the  same  process  may  be 
followed  as  in  the  ionisation  of  septic  wounds,  with  the  differ- 
ence of  polarity  only.  . 

It  is  advisable,  after  the  ulcer  has  healed,  to  continue  the 
treatment  for  some  time  to  assist  the  nutrition  of  the  sur- 
rounding tissues,  and  so  prevent  the  ulcer  recurring  else- 
where. ,.    , 

The  ionic  medication  of  sodium  salicylate  in  cases  Ol  |pint 
rheumatism  has  been  found  of  some  benefit. 

4.  Faradisation  on  Relaxed  Muscles— It  invanablj  happens 
that  when  a  limb  has  lost  its  functional  activity,  muscular 
weakness  and  relaxation  occurs  in  a  more  or  less  acute  form. 
In  such  cases  faradisation  has  been  found  distinctly  beneficial 
in  toning  the  muscle  fibres  by  contraction. 

Wounds  frequently  cause  a  spastic  condition  of  a  cerl 
group  of  muscles,  sudi  as  the  flexors  of  the  leg,  the  exten 
being  correspondingly  stretched;  faradisation  is  an  extremely 
useful  adjunct  to  the  massage  treatment  for  troubles  of  this 
kind  in  inducing  a  counter-contraction  of  the  stretched. 
muscles  against  the  spastic  muscles.  A  -miliar  effect  is  pro- 
duced in  cases  of  sprains  and  dislocations,  which,  incidentally, 
are  fairly  numerous  in  convalescent  camps,  and  it  is  probable 
that  the"  toning  effect  of  the  faradic  current  extends  to  the 
ligaments  as  well  as  to  the  surrounding  muscles. 

5.  Sciatica,  Treatment  of.— Galvanisation  has  long  been 
acknowledged  as  a  powerful  agent  in  effecting  a  cure,  of 
sciatica.  The  form  of  sciatica  which  soldiers  contract  on 
active  service,  through  exposure,  is  similar  in  many  respects 
to  that  from  which  civilians  suffer.  But  in  addition  to  the 
ordinary  form  of  swelling  and  contraction  in  the  nei 
caused  by  cold  and  damp,  peripheral  neuritis  of  the  sciatic 
nerve  occasionally  establishes  itself  as  the  direct  result  of 
a  wound  in  the  buttock. 

Ca.ses  are  not  uncommon  in  which  a  bullet  has  actually 
been  resting  on  the  nerve,  and  has  set  tip  the  ordinary  symp- 
toms of  sciatica,  together  with  partial  paralysis.  The  author 
has  found  the  ionic  medication  of  sodium  salicylate,  applied 
at  the  negative  pole,  to  be  of  distinct  benefit  in  treating  these 
The  bullet  itself  is,  no  doubt,  influenced  by  the  elec- 
tric current  and  attracted  towards  the  surface  of  the  skin: 
the  stimulating  and  soothing  effect  of  this  treatment  is  most 
marked.  The  length  of  time  taken  to  restore  the  tone  of  a 
nerve  in  this  way  varies  according  to  the  extent  of  the  injury 
sustained,  but  in  all  cases  the  pain  is  quickly  reduced. 

One  notable  effect  of  sciatica  is  a  complete  loss  of  sensation 
in  certain  parts  of  the  leg.  usually  on  the  front  and  outer 
Bide  of  the  tibia  and  fibula  bones,  and  the  dorsal  side  of  the 
foot.  Massage  and  faradisation  has  been  found  the  most 
efficient  treatment  for  this  loss  of  sensation.  Radiant  heat 
proves  equally  useful,  however,  in  certain  cases  where  the 
stimulation  of  the  skin  is  required. 

Skilful  massage  alone  will  produce  reasonably  good  results, 
but  in  all  cases'of  sciatica,  probably  more  than  half  the  time 
may  be  saved  by  adopting  electric  stimulation,  together  with 
manipulations  which  give  tone  and  increased  circulation  to 
the  surrounding  muscles.  Neither  treatment  is  complete  in 
itself,  but  if  both  are  skilfully  applied,  success  is  practically 
assured.  ..  , 

6.  Rheumatism,  Treatment  o/.— Muscular  rheumatism  and 
rheumatoid  arthritis  are  the  most  prevalent  forms  of  this 
complaint  which  arise  with  troops  on  active  service.  Many 
men  have  hereditary  tendencies  to  rheumatism,  which  is 
aggravated  bv  the  exposure  under  active-service  conditions, 
and  it  is  bv  no  means  easy  to  effect  a  lasting  cure  by  massage, 
electro-therapeutics,   or  hydropathy   in  this   class  of   patient. 

\.  number  of  cases  respond  readily  to  persistent  treatment, 
but  one  difficulty,  from  the  operator's  standpoint,  is  that  the 
patients  themselves  do  not  take  sufficient  care  of  their  health 
whilst  under  treatment.  In  addition,  there  is  some  danger 
of  reaction  resulting  from  treatment,  but.  despite  the  la- 
bilities of  these  counter-actions  faking  place,  many  lasting 
cures  have  been  achieved. 

In  muscular  rheumatism,  massage  is  equally  as  important 
as  electricitv.  Radiant  electric  heat,  followed  by  massage. 
may  be  said  to  be  the  ideal  treatment  in  these  cases.  Relief 
is  certain  at  all  times,  and  a  large  percentage  oi  definite 
cures  can  be  effected. 

Chronic  rheumatism  in  the  joints  is  best  treated  by  the] 
ionic  medication  of  sodium  salicylate.  2  per  cent,  solution, 
applied  through  the  affected  joint,  followed  by  massage,  and 
being  supplemented  occasionally  by  radiant  heat.  The  results 
are  usually    Blow,  and   at   times  rather   dishearten! 

7    Synovitis,   Treatment  of.— This  disea.se  is  fairly  common 
among   soldiers    on    active   Bervice,    the    bursa;   at    the 
and   elbow   being  mainly   affected.     A    wound  is   frequently 
the  cause  of  synovial  trouble,  and  in  all  cases  tit  wound 
valving  a  joint,   a  certain   amount  of  laceration  of  the 
brane  invariable  happens. 

Tic  value  of  radiant  electric  heat  in  tl 
vicnislv  mentioned,   and  the  more  common  form  of  sync 
which    many  athletes  develop,    yields,  in   a   very   short 
to  the  same   treatment.  . 

nclusion.— So  far,    the  author   has   not   referred    tc 
applications  of  anusoidal  current,  but  a   brief  reference  here 
place.    The  rise  and  fall  of  the  sinusoidal 
current    being  less  marked  than  that  of  faradi  m, 

re  suitable  for  the  testing  of  reactions  of  degenera- 
tion and  for  stimulation.  Whereas  strong  faradism  produces 
a,,  state  of  U  tanus  in  the  ;   en)    m   the 
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application  pi  the  sinusoidal  current.  The  therapeutic  effects 
rru  aradK'  auJ  sinusoidal  currents  are  almost  identical, 
ine  use  of  the  sinusoidal  current  is  not  general  in  military 
convalescent  camps,  for  two  reasons,  namely :  {a)  Because 
the  alternating  current  necessary  is  not  often  available,  and 
{b)  because  the  sinusoidal  plant  is  considerably  more  expen- 
sive than  the  faradic. 

The  scope  of  this  paper  has  been  confined  to  the  author's 
personal  observation  and  experience  in  the  science  of  electro- 
therapeutics. Great  progress  has  been  made  in  this  branch 
or  hospital  work  since  the  beginning  of  the  war,  and  there 
still  remains  a  large  field  for  research  and  experimental  work- 
in  the  treatment  of  diseases  and  wounds. 


AN    A.C.    BRIDGE    METHOD    OF     COMPARING 
INDUCTANCES. 


By  T.  PAKXELL.  M.A. 

(Abstract  of  paper  wail  before  the  Physical  Society.! 
The  simple  Maxwell  inductance  bridge  cannot  be  used  con- 
veniently tor  the  comparison  of  fixed  inductances  "on  account  of 
the  tedious  double  balance  necessary,  though  by  reason  of  its 
simplicity  and  symmetry  the  bridge  has  much  to  recommend  it 
By  making  use  of  a  current  detector  whose  deflections  depend  on 
the  component  of  the  current  in  quadrature  with  the  E.M.F.  applied 
to  the  bridge,  it  is  possible  to  make  the  condition  for  no  deflection 
depend  either  chiefly  on  the  inductances  or  chiefly  on  the  resistances 

The  arrangement  of  the  bridge  is  shown  in  fig.  1.  In  series 
with  the  bridge  is  placed  either  a  non-inductive  resistance  R  or 
a  condenser.  BT.  If  ic.  r.  and  s  are  all  large  compared  with  /,.  q\  a, 
Pw  and  ow.  it  will  be  shown  that,  with  R  in  circuit,  the  balance 
depends  chiefly  on  the  inductances  p  and  uj.  and  that  with  K  in 
circuit  the  balance  depends  chiefly  on  the  resistances. 

With  R  in  circuit.  ..- is  adjusted  for  no  deflection  :  this  gives  an 
approximate  balance  for  the  inductances.  Then,  with  K  in  circuit, 
q  is  adjusted  for  no  deflection  ;  this  gives  an  approximate  halance 
tor  the  resistances.  The  process  is  repeated,  and  after  a  few 
balances  values  of  »  and  q  are  obtained  that  give  a  balance  with 
either  R  or  k  in  circuit,  in  which  case  the  bridge  is  completely 
balanced,  and  p/q  =  p\q  =  rjgM  r         J 

The  first  few  balances  need  onlv  be  made  roughly,  and  the  whole 
process  can  be  carried  out  very  quickly  ;  when  the  apparatus  is 
adjusted,  an  unknown  inductance  can  be  balanced  against  a  standard 
to  one  part  in  a  few  thousand  in  a  few  minutes. 

As  detector  a  sensitive  moving-coil  galvanometer  and  rotating 
commutator  may  be  used.     In  this  case  the  commutator  is  mounted 


Fk.;.  i.— A.C.  Inductance  Bridge. 


on  the  axle  of  the  small  alternator  or  rotary  converter  that  sup- 
plies the  bridge  current,  and  the  brushes  of  the  commutator  are 
adjusted  till  no  deflection  is  produced,  when  the  E.M.P.  used  on  the 
bridge  is  applied  through  the  commutator  to  a  high  non-inductive 
resistance  in  series  with  the  shunted  ga. ,  anometer,  thus  showing 
that  the  commutator  is  in  quadrature-with  the  E.M.F.  When  the 
commutator  is  thus  adjusted  the  deflection  of  the  galvanometer  is 
approximately  proportional  to  the  component  of  the  current  in 
quadrature  with  the  E.M.F.  applied  to  the  bridge. 

A  more  convenient  detector  is  the  Sumpner  reflecting  electro- 
dynamometer,  manufactured  by  Paul.  The  suspended  coil  moves 
in  the  field  of  a  laminated  iron  electromagnet  excited  by  a  field 
winding  with  a  large  number  of  turns  :  the  resistance  of  this  field 
winding  is  small  compared  with  its  reactance,  and  therefor.-  the 
total  flux  through  the  field  coils  is  approximately  in  quadrature 
with  the  applied  E.M.F.  The  flux  density  is  sensibly  constant 
throughout  the  air-gap  and  proportional  to  the  total  flux  ;  when 
therefore,  the  moving  coil  is  connected  across  the  bridge  and  an 
E.M.F.  m  phase  with  the  e.m.f.  used  for  the  bridge  is  applied  to  the 
held  coils,  the  mean  torque  on  the  moving  coil  is  approximately 
proportional  to  the  component  of  the  current  in  quadrature  with 
the  bridge  e.m.f. 

If  the  mutual  inductances  between  the  various  conductors  and 
also  their  capacities  and  the  inductances  of  E,  r.  and  s  are  negligible 
the  final  balance  is  independent  of  wave-form  and  frequency  "  The 
preliminary  balances  depend  on  wave-form  and  frequency  An 
approximate  knowledge  only  of  the  conditions  for  these  preli- 
minary balances  is  required. 

Measurements  of  a  number  of  coils  with  various  values  of  the 
voltage  and  of  8,  K,  and  r  gave  results  consistent  within  1  in  1.000 
Owing  to  the  presence  of  R  or  k.  it  is  necessary  to  use  fairly  hi-h 
voltages  in  order  to  keep  up  the  sensitiveness. 


NEW     PATENTS     APPLIED     FOR,     1917. 

(NOT    YET    PUBLISHED!. 

Compiled    expressly  for    this   journal   by  Messrs.   W     P     Thompson    S.    Co 
Electrical    Patent    Agents,    285,    High    Holborn,     London,     WC'      and    a" 
Liverpool  and    Bradford. 

is.      May 

7,6.56.    "Telephone  transmitters."     B.   A.   Pilkinctok.     Mav  23th. 
7.659.     "Electric   generator    and   dynamo."      O.    J.    Reilly.     Ma}    29th. 
7,676.     "Magazine   telegraph   transmitters."     I..    \l.    Pons.     Mat    29th. 

r-7',6.'-9'^"  High"spoed   elec"ic   locomotives."     British  Thomson-Houston   Co 

r.    W.   C  tRi^u.      Mat    29th. 

7.680.  "  Transmitting  valves   for   wireless    telegraphv."     F.    P.    Driver    and 
Osram-Robertson   Lamp  Works.      May   29th. 

7.681.  "Transmitting  valves    for   wireless  telegraphv."     C     H     HtRVEV    and 
Osram-Robertson   Lamp  Works.     May  29th. 

7.682.  "  TransmitU'ng  valves    for    wireless    telegraphv.         O.     OcRDtE    AND 
Osram-Robertson   Lamp  Works.     May  29th. 

7.683.  "Electric    plug    couplings."      W.    R.    Clements    &     \Y     T     Henley's 
I  no. mm   .Works  Co..    Ltd.     May  29th. 

7.684.  "Electric    secondary   or   storage    batteries."     O.J  Oldham.      May   29th. 
7,702.     "  Electric    generators."     Soc.    de    Palis    et    dv    Rhone.        Mat    29th. 

(France,    May   26th,    1916.) 

..7111      "Electrically-operated     contact-breaker     for    battery    ignitior  -     , 

magnetos,   &c."     YV.    H.    Nix.      May    30th. 

c  7V,-1T"0verivindin8  switch   for    electric  cran    s,    &c."     S.    H.    Hevwood  and 
S.    H.    Hevwood  &  Co.      May   30th. 

"-718-     "Rectifying    interrupters    for    X-ray   purposes."      A.    E.    Deanj      Mat 

7,7311.     "Voltage     regulators."       British     Thomson-Houston     Co      (Genera 
Electric    Co  .   t  .S.A.).     May  30th. 

5   ■  S.     "    lit    lamp    for   medical    and    surgical    purposes."      E.    E.    Greville 

7,739.     "  Magneto-ignition    apparatus    for    internal-combustion    engines."  Akt 
Gen.   Brown-.    Boveri  et  Cie.      May  30th.     (Germany,   May   30th.  1916.) 

r.ri'i.     "  Magnetos  "      H.     Gunxou.      Mav    30th.      (France      [anuarv    ■17th 
1915.)  '  '    '        ■■ 

7.771.     "  Generating."     S.    J.    WlHEY.      May    31st. 

7, NIL      "Process      of      obtaining     nitrogen      Ironi     air."       ElEKTRJZI 
Lonza.     Mas    31st.     (Switzerland,  June   17th,    1916 

7,820.     "Miners'   safety   lamp-,"     R.  Lambourne.     Maj    31st. 

7.S21.     "Generation    of     mechanical     pow it     currents."        • 

»  i  R.      May    31st.  I 

■'.  "     A.    L.    Holman.      Ma        lis  D      i  lark.    July 

'.836      "Sparking    plugs."     L.    Blaizot   &    \I.    Bt i.     Ma;    3] 

7,846      "Dynamo-electric    machines."     Submersibli     ind    I     L.    M rs,    Lid 

ami    H.  K.    WhITEHORN,     May    elst. 

7.N47      "sparking  plugs   lor   intcrnal-combus ngines."     \\     "    Kenning 

B7  .        ■  commutator   brush 
Valatnt.      June    1st. 

7,882.  "  Electric   insulating   materials."     A.   R.   Miller.      June  1st. 

7.900.  "Telegraph,  Sec,    poles."      W.    G.   Young.      June  1st 

7,926.  "  Electric    arc    lamps,    including   flame   arcs."      S.    E.    R.    Beecroft. 


nblj    for   internal-combust 


ngines. 


_' 


7,931.     "  Hanging-straps    for    electric    cars,    ic."      M.    Yamasaki.     June  2nd. 

7,943.  "Wireless  signalling  systems."  British  Thomson. Houston  Co 
and  General   Electric  Co.     June  2nd. 

7.953.     "Electrical    measuring    instruments."     G.    A.    Chketham.      June  ind. 

7.957.  "  Electric  spark-gap  protective  devices."  G.  Giles  lune  °nd 
(Switzerland,    Ju  i     2*!.,  1916.) 


PUBLISHED     SPECIFICATIONS. 


nbers  in  parentheses   arc   those  under   which  the   specifications  will  b» 
printed  and   abridged,  and   all   subsequent  proceedings  will    be   taken. 
4,938.     Electric  Time   Switches.    A.   M.  Coates.     April   4th.  1916.     (106 108 1 
a.091.     Electric     Make-and-break     Devices.      EC      R      Marl 
Model  &  Instrument  Co.).     April  6th,  1916.     (106,111.) 
">>s4     Electrically-operated  Temperature  Alarms.      1.  P.   M.  a.   Struyven 


April  25th,  1916.      (106,117.) 
6,467.     Dynamo-electric    Ma 

(106,118). 


J.    W.    Howard.         Maj    Sth,    1916 


22„:i;",116-LE<i,0U5SLrACE    El™       V      Stobi,      .     S.    < Ma. 

eih."""   |fl6,025    "K    r°RT'4BLE    Electe,c    l™*-      H.    S.    Gulston.      Jul;.     12th. 

10,228      Process     of     Electro-phii.no     Non-conducting     - 
lofper.      U,    L'nno.      July   20th,    1916.      1106,184.) 

10,328.    Contact  Screw  of  the    Armature  of    Field    Telephoni 
Coils.     H.    C.    Back.      July    22nd.    1 106,029.) 

10,919.    Magneto-electric    Machines       F.    R     Simms       \u  u.i    ■'„  1      Tint 
(106.195.)  g  '  '    m* 

11.968.     Electric    Glow    Lamps    and    the    iikf        C     O      Bastian        Itnuarv 

26th,  1916.     (Divided    application  on  1.271   1 ,036. 

^33,482      Multipu    Fuse    Plugs.     Six-InOne-Fus,    Co      Jai      r-    18th,    1916. 

23,h;519i6EL(106%4I)E5,5TANCE     FOR"ACES-        '''     C'     '-Jt—         Se mber 

!i3'm6'    Jv^ms  of  Elktric  Distribution.     Britisl     W .    - 
and    Manufacturing  Co.     October   7th.   1915.     (101,711.1 

15,429.    Means  for  Expediting  and  Safeguarding  Railway    Is.ui       H     \ 
Thompson.     October    30th.   1916.     (106,051.) 

16,359.    CoNTAcib  for  Electric  SwrrcHBS,  and  oiiier   Electrical    vptaratus 

AND  THE    MODI     01       1ND    MEANS    FOR    MOUNTING    OR     SUPPORTING    SAMI  \      I'raw. 

(106054)  '""""'        May    1Sth'    1916-       (C°8'" 

18,649.     Electro-mechanical    Make-and-break    Movement    i 

li  tmale.     December  30M  .    1916.     1 1 

1917. 

3,763      S  Plugs  for    Ii  :  .     , 

106,256 
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The  recent  X.E.L.A.  Convention  issue  of  the  Electrical 
World  contains  an  interesting  reference  to  a  topic  which  has 
frequently  figured  in  our  own  pages  in  connection  with 
electric  cooking  development  on  this  side— viz.,  the  stand- 
ardisation of  apparatus. 

Our  American  friends  have  been  spurred  on,  exactly  as 
the  Electrical  Review  was,  seriously  to  consider  this 
matter  on  account  of  the  comparative  costliness  of  the 
apparatus,  which  is  one  of  the  greatest  impediments  to  its 
Introduction. 

In  their  case,  however,  abnormal  cost  is  attributed  to  the 
war,  while  we  have  all  along  suffered  from  the  effects  of 
lack  of  organisation  and  co-operation  in  manufacturing  and 
selling.  We  urged  that  "  what  is  required  on  the  part  of 
the  central-station  authorities  and  manufacturers  is  some 
agreement  fixing  standard  lines  of  development  and  stan- 
dard dimensions  and  ratings,  and  aiming  at  some  degree 
of  interehangeability  of  parts-':  and  later  we  pointed 
out  that  the  most  acceptable  general  type  of  apparatus  has 
already  been  settled  for  us  by  our  gas  friends,  and  that  a 
majority  of  the  makers  of  electrical  cooking  apparatus 
agreed  to  this  in  principle,  so  that  "  the  problem  is  narrowed 
down  practically  to  an  agreement  on  one  or  two  standard 
sized  cookers,  and  the  construction  of  electric  heating  devices 
within  certain  limiting  dimensions,  and  having  standard 
methods  of  attachment  "  :  we  also  urged  the  discarding  of 
special  features  which  experience  with  gas  cookers  has 
shown  to  be  quite  unnecessary,  and  which  consumers  are 
unwilling  to  pay  for. 

Let  us  see  how  the  X.E.L.A.  Sab-Committee  on  Electric 
Range  Standardisation  proposes  to  deal  with  the  problem  in 
the  States.  First  of  all,  it  is  felt  that  the  public  need  can  be 
met  with  fewer  models,  and  manufacturers  are  urged  to 
sacrifice  the  commercial  feature  of  individuality  in  favour 
of  better  workmanship  and  lower  cost,  two  fundamental 
types  being  suggested,  with  standardised  over-all  dimen- 
sions and  a  height  of  33  in.  for  cooking  surfaces. 

The  Sub-Committee  recommends  an  agreement  on  mini- 
mum standards  in  quality,  thickness  of  insulation,  and  in 
gauges  and  kinds  of  sheet  steel  :  that  ovens  shoiild  be  in 
three  sizes,  the  smallest  being  1*  in.  x  12  in.  x  12  in. 
(which  is  the  standard  for  small  American  gas  stoves),  and 
the  largest  18  in.  x  18  in.  x  14  in.  :  that  heaters  for 
broilers  should  measure  approximately  12  in.  x  12  in.  with 
about  1,800  watts  loading  ;  that  the  buiJt-in  terminal  box 
be  discarded,  as  non-essential  and  costly,  in  favour  of  wires 
to  which  the  wireman  can  connect  up  ;  that  heaters  be 
separately  fused,  and  the  fnseboard  accessibly  located  :  that 
pilot  lights  be  dispensed  with  as  non-essential  :  and  that 
switch  design  and  operation  be  standardised. 

With  a  view  to  saving  expense,  it  is  considered  that 
separate  heaters  for  hot  cupboards  can  be  avoided  by 
placing  the  latter  next  to  the  ovens.  Standard  crates  and 
names  of  parts  are  proposed,  and  size,  wattage,  and 
renewals  of  heaters  are  discussed  in  this  report,  which, 
it  will  be  noted,  takes  a  very  similar  standpoint  to  that 
taken  bj  ourselves. 

Another  factor  which  hinders  the  development  of  public 
opinion  in  the  States  in  favour  of  the  electric  cooker  is 
described  as  the  lack  of  "  the  humanising  of  it." 

( >ur  readers  will  no  doubt  be  able  to  trace  the  intended 
analogy,  for  it  is  obvious  that  complete  success  will  not. 
result  until  electric  cooking  is  regarded  as  an  essential 
and  familiar  feature  of  the  home  :  to  the  instinctive 
requirement  of  cooking  service,  so  successfully  fostered  by 
the  gas  industry  in  this  country,  must  be  added  a  prefer- 
ence for  electric  cooking  service,  which  must  be  made 
available  on  similarly  easy  terms. 
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In  several  important  centres  there 
The  Problem      is  a  growing  demand  that  the  posi- 
ol  the  tion  of  the  proprietor  of  a  one-man 

"  Ont  Man  "  business  should  be  more  sympa- 
Business.  thetieally  considered.  The  Milkary 
Service  Acts  contain  provision  for 
exemption  in  cases  of  proved  serious  hardship 
owing  to  exceptional  obligations.  Many  a  man 
has  given  up  his  position — trade  or  professional — 
and  has  no  prospect  of  resuming  his  former  place 
when  he  returns,  and  he  has  in  addition  left  a  family 
who  must  live  in  very  reduced  circumstances  and 
pay  ioo  per  cent,  above  the  normal  for  everything, 
so  that  his  small  savings,  if  any  exist,  must  soon 
be  gone.  But  this  is  not  serious  hardship  according 
to  the  Acts.  It  is  serious  hardship,  how- 
ever, undoubtedly,  and  there  is  a  good  deal 
of  it  about.  The  Civil  Liabilities  provision 
was  designed  to  afford  some  measure  of  relief 
in  such  cases,  but  even  then  the  case  of  hardship 
remains,  though  it  bec'omes  a  little  less  "  excep- 
tional," we  suppose.  What  should  be  the  position 
of  the  man  of  fighting  age  and  fitness  who  has  put 
his  entire  capital  into  a  business  which  cannot  be 
continued  without  him?  If  the  business  must  be 
sold  at  a  great  immediate  sacrifice:  or  if  it  must  be 
closed  because  nobody  is  available  to  buy  it — 
are  these  "  exceptional  "  hardship  cases?  Incomes 
of  thousands  a  year  have  to  give  place  to  mere  Army 
pay  and  Civil  Liabilities  provision;  stock,  fixtures, 
and  furniture  have  to  be  realised  at  a  forced  sale 
and  goodwill  sacrificed — are  these  things  sufficient 
to  constitute  exceptional  hardship?  We  recog- 
nise that  shopkeepers  in  a  small  way  are  finding 
relatives — sometimes  their  wives — friends,  solici- 
tors, and  others,  who  can  "  carry  on  "  on  their 
behalf;  but  how  about  the  owner  of  a  business  which 
has  been  built  up  by  reason  of  technical  knowledge 
and  training,  and  for  the  continuation  of  which 
similar  knowledge  and  training  are  essential,  but 
cannot  be  secured  because  there  are  no  substitutes 
available  ?  Would  such  not  be  a  case  of  an  excep- 
tional character?  The  business  must  be  entirely 
sacrificed,  and  the  capital  lost,  unless  we  can  con- 
ceive of  the  shutters  being  put  up  only  temporarily 
pending  the  resumption  of  operations  under  pre- 
cisely similar  conditions,  and  with  the  same  clien- 
tele, when  the  military  owner  returns.  If  such  con- 
ditions cannot  be  conceived  of,  is  this  a  case  of 
exceptional  hardship?  Everybody  will  agree  that- 
the  mere  possession  of  capital  should  be  no  excuse 
from  military  service  if  a  man  possesses  fighting  fit- 
ness and  years;  under  some  conditions  the  present 
socialistic  atmosphere  would  suggest  that  a  man  of 
"  means,''  even  after  forced  realisation,  was  better 
able  to  afford  to  go  than  many  a  poor  professional 
man.  Yet  it  is  becoming  a  matter  of  national  im- 
portance which  cannot  be  ignored  if  we  are  to  pre- 
vent too  great  a  disorganisation  of  industry  and 
trade;  and  the  Civil  Liabilities  provision  should  be 
increased  to  meet  hard  cases.  Owners  of  one-man 
businesses  reasonably  complain  that  there  are  still 
.large  numbers  of  single  and  married  men  under  30 
years  of  age  fit  for  general  service';- and  with  no  capi- 
tal or  business  liabilities,  who  are  sheltering  in 
munitions  works  and  controlled  establishments- 
men  who  have  changed  their  occupation  since 
August  15th,   1915. 

The  "  one-man  "  business-man  is  prepared  to  go 
when  the  country's  need  demands  it,  at  whatever 
sacrifice,  but  he  feels  that  such  as  the  foregoing, 
who  are  making  a  good  thing  out  of  the  change  of 
occupation,  and  are  not  "  skilled  "  to  such  an  ex- 
tent that  they  cannot  be  replaced,  ought  to  be 
called  upon  first.  We  believe  that  the  Government 
is  working  towards  this  end  at  present.  The  ques- 
tion at  the  moment  is  whether  it  is  doing  so  well  1 
that  it  can  afford  to  .defer  imposing  heavy  sacri- 
fices upon  genuinely  "one-man"  businesses.  By 
some  it  is  requested  that  these  be  placen  in  a  "  re- 


served occupation  "  class.  One  thing  that  might  be 
conceded  without  much,  discussion,  we  should 
think,  is  theggranting  to  appellants  of  this  kind  (in 
the  event  of  leave  to  appeal  to  the  Central  Tribunal- 
being  refused  by  the  County  Tribunal)  permission 
to  appeal  to  the  Central  Tribunal  itself  for  such 
leave.  There  is  a  feeling  that  this  would  provide 
for  the  exercise  01  greater  discrimination  as  to  what 
is  a  case  of  real  "  exceptional  "  hardship,  and  would- 
be  the  means  of  modifying"  the  existing  grievance. 
The  number  of  one-man  businesses,  if  we  include 
every  little  shopkeeper,  is  too  large  for  the  matter 
to  be  settled  off-hand  either  way,  and,  as  we  say. 
the  mere  possession  of  capital,  however  invested, 
and  of  a  good  income,  can  be  no  protection  in  these- 
days  of  hardship  and  sacrifice.  What  is  exceptional 
hardship  must  be  settled  carefully  according  to 
the  merits  of  the  case  and  the  needs  of  the  Forces, 
remembering  always  the  fit  men  w"ho  still  shelter 
under  convenient  umbrellas,  and  remembering,  too. 
that  the  closing  of  one  business  brings  profit  to  a 
rival,  or  sometimes  a  very  favourable  opportunity 
for  a  new-comer  who  is  not  British,  or  even  Allied. 


According  to  information  which 
Sale  Prices  in     has  recently  been  published  in  Ger- 
the  German       many  concerning  the  electrical  engi- 
Electrical        neering    industry    in    that    country - 
Industry.        the    11    leading"    firms    are  working, 
together  for  the  purpose  of  fixing" 
prices  on  common  account.       At  the  present  time 
the   conditions   in  the  market   for  castings,    sheets, 
insulating  materials,  &c,  are  such  that  almost  all 
the  firms  who  supply  these  state  that  they  are  un- 
able to  accept  orders  at  definite  prices.    In  so  far  as- 
deliveries  can  be  effected,  the  contractors  stipulate 
that  payment  must  be  made  at  the  quotations  which 
*are  in  operation  at  the  time  of  delivery,  and  elec- 
trical manufacturers  have  been  compelled  to  follow 
this  example  and  refuse  to  accept  fixed  prices  for 
most   of  their  products,   as  the   raw  materials  are 
constantly  rising  during  the  execution  of  the  orders, 
whilst  increasing  wages  and  other  expenses  tend  to> 
operate  in  the  same  direction. 

The  electrical  firms  under  these  circumstances 
quote  prices  which  take  into  consideration  the 
quotations  for  raw  materials  which  prevail  on  the 
receipt  of  the  order,  but  they  require  payment  on 
completion  at  prices  which  correspond  with  the 
alterations  .which  may  have  occurred  in  the 
meantime.  In  order,  however,  to  inform  cus- 
tomers of  the  situation  of  prices  within  a  certain 
period,  the  11  firms  have  undertaken  to  issue 
circulars  to  the  former  in  the  future.  In 
these  circulars  the  situation  of  prices  at  any 
time  will  be  expressed  by  war  price  increases  on 
certain  basis  prices;  and  basis  prices  for  manufac- 
tures made  according  to  the  practice  followed  in- 
peace  times  (with  copper,  brass,  bronze,  &c.)  are 
.considered  to  be  the  prices  which  prevailed  before 
the  war,  and  for  machinery  and  other  manufactures 
with  substitute  metals  (iron,  zinc,  aluminium,  &c). 
also  the  basis  prices  are  those  which  ruled  for  mate- 
rials and  wages  before  the  war.  By  way  of  explana- 
tion, it  is  mentioned  that  the  firms  concerned  fixed 
for  June  this  year,  and  for  manufactures  for  which 
definite  prices  could  not  be  quoted,  four  war  price 
increases,  which  vary  according  as  the  orders  are 
executed  on  peace  practice  or  war  practice  methods. 
Three  of  these  relate  to  peace  practice  (with  copper, 
brass,  bronze,  &c).  The  first  is  for  direct  war 
orders,  the  second  is  for  indirect  war  orders  for 
which  materials  are  released  by  the  Government  for 
each  individual  order,  and  the  third  is  for  orders  for 
peace  purposes,  whilst  the  fourth  applies  to  war 
method  of  execution  with  substitute  metals.  We 
publish  in  our  "Business,  Notice"  pages  to-day  a 
table  showing  the  percentage  increase  on  the  basis 
prices  as  compared  with  the  pre-war  period.        • 
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THE  MEETING  OF  THE  INCORPORATED  MUNICIPAL  ELECTRICAL  ASSOCIATION,  1917.— 1. 


Once  more  it  falls  to 'us  to  record  a  meeting  of  the 
I.M.E.A.  under  circumstances  which  vary  little, 
except  in  the  matter  of  rendezvous,  which  has  per- 
force been  altered  to  the  "Civils,"  from  those  of  the 
last  two  annual  meetings,  being  overshadowed 
by  the  great  European  conflict  which  has  now  lasted 
nearly  three  years.  As  was  {he  case  last  year,  the 
proceedings  were  timed  to  occupy  a  day  and  a  half, 
yesterday  being  given  up  to  the  presidential  address 
by  Mr.  F.  M.  Long,  and  papers  by  Mr.  J.  H.  Bow- 
den  on  "  Individual  Interest  in  Municipal  Enter- 
prise," and  by  Mr,  J.  A."  Robertson  on  "  Fuel 
Economy,"  while  this  morning  the  annual  business 
meeting  of  the  Association  is  to  be  held,  when  the 
work  of  the  Council  during  the  year  will  come  under 
discussion,  and  new  officers  will  be  elected. 

Air.  Long's  address  bears  the  stamp  of  brevity. 
with  which  few  will  quarrel;  it  is  a  plain  recital  of 
the  principal  events  of  the  year  directly  affecting 
municipal  supply  authorities;  even  the  pet  theme  of 
"  fuel  economy "  receives  no  direct  reference, 
though  this  is  amply  atoned  for  by  Mr.  Robert- 
son's able  paper  on  the  subject.  The  President 
recognises  that  the  first  steps  towards  the  larger 
development  of  the  use  of  electricity  in  the  service 
of  this  country  have  been  taken,  as  evidence  of 
which  he  cites  the  linking-up  schemes  and  the  Board 
of  Trade  Committee  on  Electricity  Supply;  he  fur- 
ther indicates  certain  important  industrial  develop- 
ments which  are  taking  place,  in  which  the  electric 
furnace  plays  an  essential  part,  such  as  the  produc- 
tion ,of  steel,  at  Sheffield,  Birmingham.  Bradford, 
Glasgow,  Szc.,-  of  nitric  acid  from  the  air  by  the 
Kilburn  Scott  process,  and  carbide,  in  Lancashire, 
of  phosphorus,  and  arcorundum — an  abrasive  mate- 
rial similar  to  carborundum — in  the  Midlands,  and 
other  instances  could  be  quoted. 

In  the  Sheffield  area,  27  electric  steel  furnaces, 
°f  27>ZS°  KW_.  capacity,  have  been  connected  up 
since  1914,  and  14-  others  await  connection,  Shef- 
field's annual  output  of  electric  steel  being  approxi- 
mately at  the  rate  of  100,000  tons  at  the  present  time. 

The  production  of  nitric  acid  and  carbide,  referred 
to  above,  is  estimated  to  involve  the  use  of  25,000 
kw.  ultimately,  while  over  8,000  KW.  is  prospectively 
required  in  connection  with  the  manufacture  of 
phosphorus. 

These  may  be  only  indications  of  a  greater  deve- 
lopment, but  one  may  foresee  that  future  progress 
along  such  lines  will  revolutionise  electricitv  supplv 
in  certain  areas,  at  least.  While  developments  of 
the  kind  indicated  above  will  necessarily  be 
confined  to  specific  centres  of  industry.  Mr. 
Long  touches  on  another  subject  familiar  to  our 
readers,  which,  though  offering  less  spectacular 
results,  opens  up  a  wider  field  of  usefulness  to  the 
electrical  industry,  viz.,  the  supply  of  electricity  in 
agricultural  areas.  No  one  needs  to  be  reminded 
of  the  importance  of  agriculture,  to  the  nation  at 
the  present  time,  or  of  its  deplorable  condition  in 
the  past,  though  we  are  afraid  that  many  electrical 
engineers  do  not  realise  that  the  obligation  rests  on 
them  to  lift  British  farming  methods  to  the  higher 
plane  required  in  the  future,  because  other  than  elec- 
tricity, there  is  no  single  agent  which  can  achieve  so 
much  towards  this  result.  Mr.  Long  refers  to  the 
varied  uses  of  electricity  in  this  connection,  and  to 
the  further  mere  difficult  question  of  supplying  large 
areas,  and  concludes  with  a  suggestion  that  each 
undertaking  should  investigate  the  problem  and  pre- 
pare a  scheme  which  could  be  put  into  effect  after 
the  war  is  over.  Although  he  discounts  the  possi- 
bility of  erecting  special  plant  to  supply  such  areas, 
nevertheless  the  practicability  of  farmers  co-operat- 


ing to  meet  their  own  requirements  is  proved  by 
continental  experience. 

The  address  refers  to  the  preliminary  step  taken 
by  the  Board  of  Trade  in  appointing  a  committee 
to  inquire  into  the  question  of  electrical  trade  after 
the  war,  which,  it  may  be  surmised,  led  to  the 
appointment  of  the  further  Committee  on  Electricity 
Supply,  the  terms  of  reference  of  which  are  wel- 
comed as  evidence  of  a  new  attitude  of  the  Board 
towards  the  supply  industry.  Mr.  Long  urges  the 
fundamental  necessity  of  reorganisation  of  the  Gov- 
ernment control  of  the  industry,  together  with  the 
granting  of  additional  powers,  a  view  which  was 
concurred  in  by  the  Council  of  the  Institution  of 
Electrical  Engineers  in  the  second  of  its  recom- 
mendations to  the  Trades  Committee,  and  the  Coun- 
cil of  the  I.M.E.A.  has  since  made  specific  recom- 
mendations on  this  subject,  it  being  felt  that  one 
Government  department  or  board  should  be  specially 
appointed  to  deal  with  all  matters  affecting  the  con- 
trol of  municipal  undertakings. 

The  Sflpply  of  Electricity  Bill,  in  which  additional 
powers  in  the  matter  of  wayleaves,  lines  above 
ground,  joint  working  and  methods  of  charging  are 
sought  by  the  I.M.E.A..  in  conjunction  with  the 
Association  of  Electric  Power  Companies,  is  re- 
ferred to,  attention  being  directed  more  particularly 
to  the  joint  working  of  undertakings,  and  the  ques- 
tion of  methods  of  charging,  which,  in  order 
to  avoid  legal  disputes  as  to  their  validity,  it 
is  proposed  shall  be  approved  by  the  Board  of 
Trade,  though  in  the  event  of  a  special  board  being 
created,  it  is  suggested  that  the  latter  would  be  better 
situated  to  deal  with  such  legislation  as  is  proposed. 

Turning  to  Mr.  Bowden's  paper  on  "  Indi- 
vidual Interest  in  Municipal  Enterprise,"  this 
will  appeal  to  everyone  connected  with  muni- 
cipal electricity  supply  work,  and  to  very 
many  who  are  not  within  that  charmed  circle. 
It  preaches  the  doctrine  of  co-partnership,  advo- 
cating the  necessity  of  riveting  the  interest  of 
the  individual  on  the  business  by  enabling  him  to 
participate  in  its  prosperitv.  the  author  remarking 
that  "  hitherto  individual  interest  has  been  centred 
on  outside  advancement."  He  further  indicates  the 
results,  present  and  prospective,  of  the  profit-sharing 
scheme  adopted  .in  connection  with  the  Poplar  elec- 
tricity undertaking,  which  as  many  readers  prob- 
ably know,  has  come  through  the  financially  difficult 
war  period  with  flying  colours.  There  are  few  who 
will  disagree  with  the  principle  enunciated  by  Mr. 
Bowden,  though  there  are  many  who  will  do  noth- 
ing, because  they  do  not  appreciate  that  there  is 
such  a  thing  as  "  efficiency  "  in  labour,  whether 
mental  or  physical. 

Mr.  Robertson"s  paper  on  "  Fuel  Economy"  con- 
tains probably  the  clearest  statement  yet  made  on 
the  relative  merits  of  coal  and  by-product  gas  for 
the  generation  of  electricity,  and  shqws,  assuming 
the  correctness  of  his  data,  that  for  every  100  tons 
of  coal  consumed  by  direct  firing.  155  tons  would  be 
required  with  producer  gas-fired  boilers;  although 
with  by-products  at  a  high  price,  the  latter  would 
still  be  a  profitable  procedure,  at  pre-war  prices  a 
financial  loss  would  result.  He  further  estimates 
that  not  less  than  30  million  tons  of  fuel  per  annum 
could  be  saved  on  factory  and  domestic  uses  alone 
bv  the  employment  of  electricity  for  a  large  pro- 
portion ("not  the  whole)  of  such  uses.  Mr.'  Robert- 
son naturallv  treats  his  subject  from  the  central- 
station  standpoint,  hut  we  are  not  quite  sure  that 
the  economist  who  realises  "  the  necessity  for  fully 
utilising  our  national  resources  to  meet  the  econo- 
mic conditions  arising  out  of  the  war"  will  not 
regard  the  saving  at  home  of  30  million  tons  of  coal 
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per  annum,  simply  in  order  that  our  available  ex- 
port tonnage  may  be  increased — as,  for  instance, 
suggested  recently  by  Mr.  Fleming,  of  the  Invest- 
ment Trust  Corporation — as  merely  an  alternative 
method  of  "  squandering  our  most  valuable  national 
asset  ";  nor  that  a  good  case  could  not  be  made  for 
diminishing  raw  coal  exports  and  increasing  the 
export  of  the  much  more  valuable  coal  products,  in 
which  case  the  problem  of  utilising  surplus  gas 
would  need  reconsidering. 


[The  Presidential  Address.] 
The  following  is  a  short  abstract  of  Mr.  Long's  presidential 
address : — 

The  war  has  already  given  a  great  stimulus  to  the  utilisa- 
tion of  electrical  energy  in  processes  which  before  had  been 
very  little  developed  in  this  country,  among  which  the  fol- 
lowing may  be  mentioned  : 

Steel  Furnaces. — Electric  furnaces  are  now  being  exten- 
sively used  in  those,  districts  where  the  manufacture  of  steel 
is  carried  on,  and  I  may  quote  from  some  interesting  notes 
-hen  me  by  Mr.  Pedden,  of  Sheffield  :  — 

"Since  the  end  of  1914,  I  have  connected  27  steel  furnaces, 
ranging  in  size  from  -260  kw.  to  3,000  kw.,  making  a  total 
o£  27,350  kw.  Fourteen  others  are  awaiting  completion  and 
connection. 

"Showing  the  progress  that  furnace  loads  have  made  since 
the  war,  I.  estimate,  that  by  the  end  of  next  month  (April) 
there  will  be  at  the  rate  of  85,000  tons  of  electric  steel  made 
]ver  annum  from  this  department's  supply,  making  a  total 
of  approximately  100,000  tons  per  annum  made  in  Sheffield. 

"The  chief  factor  in  electric  furnace'  development  at  the 
.  ommencement  of  the  war  was  due  to  the  enormous  quantity 
o£  steel  turnings  and  the  numerous  other  turnings  in  con- 
nection with  war  material. 

"  The  majority  of  these  turnings  contain  a  good  percentage 
of  valuable  alloys,  and  the  greater  portion  of  these  would 
have  been  lost  if  the  turnings  had  been  melted  in  the  ordi- 
nary steel  furnaces.  There  is  also  a  difficulty  in  dealing  with 
these  turnings  in  the  ordinary  steel  furnaces,  owing  to  their 
lightness  and  difficulty  in  handling,  which  is  easily  overcome 
in  the  electric  furnace." 
From  a  steel  manufacturer  I  get  this  opinion  : 
''The  advantages  of  making  steel  by  electricity  are  that 
you  can  get  a  very  much  better  control  of  the  heat  than  in 
any  other  furnace,  and  that  you  are  enabled  to  use  turnings 
and  other  scrap  in  place  of  expensive  hematite  iron  for  the 
production  of  high-class  steel." 

Steel  furnaces  have  been  put  down  in  many  parts  of  the 
country,  as  in  Birmingham,  Bradford,  Glasgow,  &c,  and 
there  can  be  no  doubt  that  developments  will  be  very  con- 
siderable in  all  steel-producing  areas,  absorbing  vfery  large 
quantities  of  power. 

Air  Nitrates. — Another  development  of  very  great  interest 
is  the  establishment  in  Manchester  of  a  factorv  for  the  manu- 
facture of  nitric  acid  from  the  air.  utilising  the  new  Kilbum 
Scott  three-phase  furnaces.  The  first  plant  to  be  erected,  of 
an  experimental  character,  will  require  some  1,000  kw  but  if 
successful,  it  is  expected  that  this  may  develop  into  a  very 
large  undertaking,  ultimately  requiring  some  15,000  kw  anil 
it  will  be  a  24-hour  day  load„ 

Carbide  Factories  -A  carbide  factorv  is  being  established 
:<t  Manchester,  the  ultimate  demand  n'f  which  will  be  of  the 
0l:£er  of,10-0°0  KW  -  mainly  of  an  off-peak  character.  It  is 
estimated  that  the  consumption  will  run  to  from  50  to  60 
million  units  per  annum. 

Phosphorus.— A  factory  for  the  manufacture  of  phosphorus 
will  be  startmg  at  Wolverhampton  next  vear,  requiring  4  600 
KW  and  another  4,000  kw.  will  in  all  probability  be  required 
Arcorundum .—The  manufacture  of  arcorundum  has  been 
started  in  Wolverhampton.  This  is  an  abrasive  material 
s$iular  to  carborundum  made  by  fusing  bauxite  in  electric 
furnaces.  This  is  an  entirely  new  industrv  in  this  country 
and  the  plant  at  present  consists  of  one  300-kw.  furnace  with 
another  going  ,n  shortly. 

The  above  are  a  few  instances  of  the  use  of  electric  fur- 
naces, and  there,  are  others  that  cannot  be  referred  to  at 
present. 

Beyond  these  larger  uses  of  electric  energv,  it  is  interesting 
to  note  that  there  has  been  started  in  various  parts  of  fhe 
kingdom  the  manufacture  of  articles  that  were  formerly  im- 
ptirted  from   Austria  or  Germany. 

In  a  district  in  the  South  of  England,  supplied  by  a  muni- 
cipal undertaking,  works  are  proposed,  or  have  been  started 
tor  the  production  of  substitute  for  aspirin,  emollients,  and 
other  tatty  medicinal  products,  phosphorus  compounds,  coal 
tar  dyes,  antiseptic  and  disinfectant  products  of  the  formalin 
class,  plant  for  acetylene  welding,  acids,  glycerine,  &c,  each 
ol  these  requiring  from  20  to  300  kw.,  and  in  the  aggregate 
estimated  to  require  5£  million  units  per  annum. 

Oyer  and  above  the  development  of  industries  as  above, 
which  for  the  main  part  concern  the  larger  towns,  there  is 
tti^  question  of  the  development  of  the  use  of  electricity  in 
agricultural  areas,  which  is  a  matter  that  concerns  small 
hs  well  as  large  undertakings. 


Electricity,  if  given  full  scope,  can  be  of  enormous  assist- 
ance; it  is  the  ouly  means  by  which  power,  lighting,  heating, 
and  electroculture  can  all  be  supplied. 

A.  supply  of  electricity  in  villages  would  add  enormously 
to  the  amenities  of  country  life,  not  only  in  improved  light- 
ing, but  also  in  rendering  possible  the  use  of  the  kinemato- 
graph ;  a  small  matter,  perhaps,  but  not  unimportant  in  view 
of  the  strong  attractions  offered  by  the  towns. 

Electroculture  is  a  matter  of  very  -great  importance.  It 
has  shown  such  results  in  the  experimental  stage  that  there 
can  be  no  doubt  that  when  it  is  more  fully  understood  it  will 
be  a  factor  of  enormous  benefit  to  the  country. 

The  use  of  electricity  for  light  railways,  for  canals,  and  for 
charging  electric  vehicles  is  also  a  matter  which  may  become 
of  great  importance. 

To  bring  electric  power  within  the  reach  of  all  possible  user* 
ih  the  country  involves  an  extensive  system  of  overhead  wires. 
This,  however,  must  be  a  matter  of  development,  the  natural 
course  of  which  would  be  for  lines  to  radiate  out  from  existing 
supply  stations.  It' is  a  matter,  therefore,  that  should  appeal 
to  those  local  authorities  owning  supply  stations,  as  they,  and 
they  alone,  can  give  these  facilities. 

Setting  aside  for  the  moment  the  questions  of  obtaining 
powers  and  of  wayleaves,  there  is  the  outlay  to  be  considered. 
This  might  be  more  than  a  small  town  could  take  responsi- 
bility for,  and  means  would  have  to  be  found  for  dealing  with 
it.  What  is  wanted  now  is  that  each  undertaking  should 
investigate  this  problem,  and  prepare  a  scheme  which  could 
be  put  into  effect  after  the  war  is  over.  It  is  most  desirable, 
however,  that  there  should  be  uniformity  as  regards  system. 
in  view  of  possible  linking  up  or  bulk  supply  later  on. 

Board  of  Trade  Committee . — It  has  been  apparent  for  many 
years  that  the  conditions  under  which  the  supply  industry  has 
laboured  have  been  a  great  hindrance  to  free  development, 
and  efforts  have  been  made  from  time  to  time  to  deal  with 
some  of   the  difficulties.  - 

Many  committees  have  sat  and  reported,  but  with  little 
practical  effect.  Now,  however,  as  a  result  of  the  changed 
attitude  towards  industry  brought  about  by  the  war,  the 
Government  have  realised  that  something  must  be  done,  and 
a  preliminary  step'  in  this  direction  was  taken  by  the  appoint- 
ment by  the  Board  of  Trade  of  a  Committee  to  inquire  into 
the  question  of  electrical  trade  after  the  war. 

This  Committee's  report  has  not  yet  been  published,  but 
as  a  result  in  all  probability  of  the  recommendations  contained 
in  the  report,  the  President  of  the  Board  of  Trade  has  ap- 
pointed a  further  Committee  (on  electricity  supply),  the  terms 
of  reference  to  which  are  welcome  evidence  of  a  new  attitude 
of  the  Board  towards  the  electric  supply  industry. 

There  are  innumerable  matters  on  which  legislation  is  re- 
quired, but  the  fundamental  necessity  is  the  reorganisation  of 
the  Government  control  of  fhe  industry,  together  with  the 
granting  of  additional  powers. 

Your  Council  have,  at  the  request  of  the  Trades  Committee, 
made  some  specific  recommendations,  which,  however,  it  i- 
not  possible  at  the  present  stage  to  make  public. 

It  has  long  been  felt  that  the  control  of  municipal  under- 
takings by  three  departments  of  the  Government,  the  Board 
of  Trade,  the  Local  Government  Board,  and  the  Home  Office, 
is  not  at  all  satisfactory,  and  that  the  powers  exercised  by 
these  departments  under  the  Electric  Lighting  Acts  should 
be  conferred  on  one  department  or  board  specially  appointed. 
This  board  should  be  as  free  as  possible  from  political  in- 
fluence, and  should  have  full  powers  conferred  upon  it.  It 
should  include  among  its  members  engineers  of  extended 
experience  in  electricity  undertakings,  who  should  devote 
their  whole  time  and  interest  to  this  business.  Its  powers 
should  be  such  as  to  enable  it  to  deal,  without  reference  to 
any  higher  authority,  with  all  matters  concerning  electricity 
undertakings,  excluding  only  the  owning  or  operating  of  such. 
Supply  of  Electricity  Bill. — With  the  further  powers  that 
municipal  undertakings  have  been  seeking  for  mariy  years. 
w#  are  all. familiar,  but  there  are  some  additional  powers 
sought  in  the  Supply  of  Electricity  Bill  which  has  been 
drafted  by  representatives  of  your  Council,  in  conjunction  with 
the  Association  of  Electric  Power  Coinpanies,  to  which  refer- 
ence may  be  made.  These  are  wayleaves,  lines  above  ground, 
joint  working,  and  methods  of  charging. 

The  questions  of  wayleaves  and  powers  to  run  overhead 
lines  are  recognised  as  vital  to  the  development  and  supply 
of  cheap  power,  and  though  hitherto  of  more  concern  to 
power  companies,  they  are  equally  important  now  to  muni- 
cipal undertakings,  in  view  of  linking-up  and  the  supply  of 
rural  districts. 

Powers  for  joint  working  of  undertakings,  whether  muni- 
cipal or  company,  are  desirable  and  necessary.  The  exercise 
of  such  powers  is,  however,  another  matter,  and  one  fraught 
with  far-reaching  effects. 

The  question  of  methods  of  charging  is  one  that  needs  to 
be  put  on  a  more  definite  basis.  It  has  been  found  necessary, 
in  order  to  extend  the  use  of  electricity  for  all  purposes,  to 
differentiate  between  charges  for  supplies  for  light,  power. 
.  heat.  &c.,  as  well  as  to  devise  special  methods  of  charging, 
the  validity  of  which  can  only  be  settled  in  a  court  of  law. 
This  is  not  satisfactory,  and  it  is  proposed  that  power  should 
be  given  to  the  Board  of  Trade  to  approve  methods  of  charg- 
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ing  whether  for  energy  supplied,  stand-by  supply,  or  other 
services  rendered.  Such  methods  would  then  have  legal 
authority,  and  opportunities  for  vexatious  litigation  would  be 
removed. 

For  the  present  nothing  further  can  be  done,  but  the  draft 
Bill  was  put  before  the  Trades  Committee,  and  has  presum- 
ably been  handed  on  to  the  new  Committee. 

Should  the  Government  create  a  special  board  or  delegate 
to  a  special  department  of  the  Board  of  Trade  the  powers 
already  outlined,  the  obvious  course  would  be  for  such  board 
or  department  to  take  over  the  Bill,  amending  it  as  they 
think  fit,  and  to  promote  legislation  to  give  it  effect;  but 
until  it  is  known  what  the  Government  will  do,  the  matter 
must  remain  in  abeyance. 


ANTHRACITE     COAL. 


By  W.  H.  BOOTH,  F.G.S. 

(Concluded  from  page  i647.) 

Ungraded  Anthracite. 

Anthracite  coal  is  usually  graded  to  size  in  round  lumps, 

nuts,   beans,   &c.     In  the  United  States  this   grading   is 

carried  into  a  larger  number  of  sub-divisions,  from  round 

lumps  down  to  so-called  "  rice,"  or  even  smaller  particles. 

For  use  in  gas  producers,  particularly  in  producers  of 
small  size,  grading  is  essential  for  a  uniform  quality  of 
gas. 

Grading  is  also  desirable  when  anthracite  is  fed  to  a 
furnace  by  a  mechanical  stoker.  Grading  is,  indeed,  so  very 
usual  that  many  people  think  it  is  necessary  in  all  cases,  but 
this  is  not  so. 

For  the  firing  of  steam  boilers  anthracite  may  be  employed 
just  as  it  comes  from  the  mine,  except  that  large  lumps  of 
8  or  10  in.  diameter  are  broken  into  smaller  lumps  with  a 
hammer,  exactly  as  are  lumps  of  bituminous  coal. 

But  beyond  this  reduction  of  the  large  pieces  anthracite 
may  be,  and  is,  fed  directly  upon  an  ordinary  grate  of  long 
straight  bars,  and,  so  fed,  can  be  burned  with  ordinary 
chimney  draught  at  the  rate  of  7  or  8  lb.  per  hour  per 
sq.  ft.  of  grate  surface.  The  bars  are  not  destroyed  at  this 
rate  of  combustion,  and  the  only  precaution  taken  is  to  use 
a  small  spray  of  steam  in  the  ashpit,  which,  as  above  des- 
cribed, helps  to  keep  the  bars  cool  by  the  heat  absorption 
that  is  brought  about  by  the  disassociation  of  the  steam  at 
the  grate  surface,  where  it  makes  contact  with  the  hot  fuel. 
Anthracite  thus  fired  is  a  self-stoking  fuel  :  that  is  to  say, 
it  must  not  be  touched  with  a  rake  or  stirred  in  any  way, 
or  it  is  very  liable  to  be  extinguished.  In  throwing  on 
fresh  coal  this  must  be  spread  over  the  coal  surface,  taking 
care  to  fill  up  the  slack  or  hollow  places.  Thus  treated,  a 
fire  will  burn  six  hours  before  it  requires  to  be  cleaned. 
To  clean  a  fire,  the  front  part  is  pushed  back,  and  the  ashes 
raked  out  from  the  bared  portion  of  the  grate,  and  the  bar 
space  cleared  with  a  double-toothed  pricker  1  lar.  The  fire 
is  then  brought  forward,  and  the  back  part  of  the  grate 
similarly  cleaned,  after  which  the  fire  is  levelled  and 
re-coaled. 

Boilers  which  were  first  set  to  work  in  1850  at  a  well- 
known  distillery — the  distillery  of  Messrs.  Watney  &  Co., 
Ltd.,  London — have  been  fired  with  run  of  mine  anthracite 
for  the  past  50  years,  using  Thames  water,  the  boilers  being 
made  throughout  of  Lowmoor  iron. 

The  rate  of  combustion  is  about  7  lb.  per  sq.  ft.  per 
hour,  and  though  this  easy  rate  moderates  the  power  output 
of  the  boilers,  it  certainly  has  conduced  to  an  extremely 
long  life  of  now  nearly  70  years  with  good  economy 
of  fuel  both  in  quantity  and  cost,  for  the  efficiency  of  the 
Cornish-type  boiler  at  moderate  rates  of  coal  consumption 
and  gentle  draught  is  proverbial.  A  kiln  fire  close  by 
these  same  boilers  was  at  work  with  the  same  coal  with 
equally  satisfactory  results,  and  it  is  hardly  necessary  to 
say  that  the  chimneys  apparently  are  standing  idle,  for 
nothing  visible  comes  from  them. 

This  long  experience  should  suffice  to  show  everyone 
that  anthracite  can  be  used  with  ease  and  economy  just  as 
it  is  mined,  and  in  ordinary  furnaces  with  plain,  simple 

*  Memorandum  specially  prepared  for  Mr.  T.  T.  Pascoe,  of 
Swansea,  to  whose  courtesy  we  are  indebted  for  the  opportunity  to 
publish  it. — Eds.  Elec.  Rev. 


bars.    The  anthracite  employed  at  the  above  distiller 
the  "  Gwythien  Goch,"  of  which  an  analysis  is  given  below, 
the    method   of   working   is  in  all  ways  just    that    which 
is  followed  where  bituminous  coal  is  burned,  and  no  greater 

difficulties  are  encountered. 

So  long  as  the  form  of  furnace  is  correct,  there  is 
nothing  to  prevent  the  use  of  very  much  larger  grate 
surfaces  in  modern  boilers  standing  on  a  ground  area  no 
larger  than  that  occupied  by  a  Cornish  boiler  with  its  much 
smaller  grate  area.  Thus  from  an  equal  area  of  ground 
a  very  much  larger  output  can  be  secured  than  is  being 
secured  from  these  fine  old  boilers  above  described. 

This,  however,  is  a  mere  question  of  design  and  propor- 
tion not  difficult  to  deal  with  in  new  installations.  But  in 
ordinary  manufacturing  industries  it  is  far  better  to  avoid 
the  uncomfortable  hustle  of  the  electrical  generating 
station,  and  to  provide  easily-worked  boilers,  both  for 
reasons  of  fuel  economy  and  longevity  and  freedom  from 
costly  repairs. 

For  the  benefit  of  the  critical,  who  may  say  that  the 
statements  as  to  the  effects  of  s^eam  are  too  general,  let 
definite  figures  be  taken  to  prove  them. 

Take  an  ordinary  case  of  a  boiler  evaporating  10  lb.  of 
water  per  lb.  of  coal  and  turning  5  per  cent,  of  the  steam 
into  the  ashpit. 

One  pound  of  steam  contains  one-ninth  of  a  pound  of 
hydrogen,  the  calorific  value  of  which  is  62,100  -r  9,  or 
6,900  b.th.U.  This  is  the  heat  produced  when  1  lb.  of 
water  is  produced  by  the  combustion  of  one-ninth  of  a  pound 
of  hydrogen,  and  conversely  it  is  the  heat  absorbed  or  ren- 
dered latent  when  1  lb.  of  steam  is  reduced  to  its  elements, 
hydrogen  and  oxygen,  when  passed  through  red-hot  carbon. 

The  calorific  capacity  of  the  carbon  in  1  lb.  of  anthracite 
is  just  about  double  this  figure,  or  6,900  x   2  =  13,800 

B.TH.U. 

Now,  if  1  lb.  of  anthracite  evaporates  10  lb.  of  water  in 
the  boiler,  and  5  per  cent,  of  the  steam  is  turned  into  the 
ashpit — that  is  to  say,  one-twentieth,  or  i  lb. — the  decom- 
position of  this  ^  lb.  of  steam  will  absorb  oA'>0  b.th.u.,  or 
6,900  -f-  2 — that  is  to  say,  one-fourth  of  the  heat  produced 
at  the  grate  by  1  lb.  of  coal. 

This  is  practically  equivalent  to  reducing  the  temperature 
of  the  grate  by  25  per  cent.  ;  and  further,  this  cooling 
effect  is  chiefly  operative  at  the  immediate  surface  of  the 
grate,  and  is  completed  on  the  lower  layers  of  fuel,  so  that 
taking  an  area  of  fire  equal  to  1  lb.  of  coal,  the  upper  part 
of  the  area  will  be  hotter  than  the  lower  part  which  touches 
the  grate  bars.  Obviously  the  temperature  reduction  at  the 
grate  bar  surface  will  be  more  than  25  per  cent.,  and  the 
reduction  of  the  upper  part  of  the  fire  will  be  less  than 
25  per  cent.,  and  it  is.  just  the  amount  of  temperature 
reduction  at  the  grate  surface  which  is  of  value.  The 
steam  does  not,  of  course,  burn  as  some  people  imagine  ;  it 
merely  splits  up  or  unburns,  and  then  the  two  constituent 
elements  re-unite  a  little  later,  and  so  give  back  the  heat 
they  absorbed  when  split  up  at  the  grate  surface.  In  short, 
heat  and  temperature  have  been  removed  from  the  grate 
surface,  where  they  are  not  wanted,  and  transferred  to  the 
boiler  surface  where  they  are  wanted.  Thus  the  action  of 
steam  resembles  the  action  of  the  hydrocarbon  gases,  dis- 
tilled off  bituminous  coal,  lint  it  is  constant  with 
anthracite  and  intermittent  with  bituminous  coal  unless 
this  is  continuously  fed  to  the  lire,  as  by  a  mechanical 
stoker. 

It  is  not  generally  known  to  London  steam  users  that 
Welsh  anthracite  can'  he  burned  simply  as  mined,  without 
grading,  and  that  it  burns  perfectly  without  special  draught. 
Were  it  better  known,  it  would  undoubtedly  be  more  used, 
for,  as  a  rule,  the  steam  boilers  in  the  London  district  are 
not  overworked,  and  would  give  all  the  steam  required,  at 
the  easy  rate  of  combustion  suited  to  smokeless  anthracite. 

The  following  figures  of  calorific  capacity  per  lb.  of  fuels 
may  be  useful  for  those  wishing  to  make  a  few  calculations 
for  themselves.  The  figures  given  are  those  determined  by 
Berthelot : — 

1  li).  b  ni.i  .    Product,    Weight. 

Hydrogen  II         ...     62,100         H»0  9     lb, 

Carbon      14,641         COs 

4,415         CO  2J     „ 

Carbonic  oxide  gas  CO 4,416        COj 

Do.  per  lb.  of  its  content  of  C  ...     10,232        C03  3§    „ 
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The  temperatuTes  of  combustion  of  carbon  and  hydrogen, 
when  burned  with  air,  are  as  follows ; — 

Carbon  to  C09     *,988*  P. 

to  CO      2,705°  F. 

Hydrogen  to  HjO  4.554°  F. 

Carbon  monoxide  CO  to  CO*     ...  3,494°  F. 

To  burn  1  lb.  of  carbon  to  CO,  demands  1  U  lb.  of  air,  or, 
say,  150  cb.  ft.  These  are  the  minimum  theoretical 
figures.  In  practice  the  amount  is  from  20  to  50  per  cent., 
greater.  If  more  than  50  per  cent,  excess  is  used,  the  practice 
begins  to  be  rated  as  faulty. 

To  light  up  an  anthracite  fire,  the  grate  should  be  covered 
with  paper,  and  the  coal  spread  over  it  to  the  desired 
thickness.  A  space  about  18  in,  diameter  should  be  left 
near  the  dead  plate,  and  on  this  should  tie  started  a  fire 
with  the  usual  greasy  waste,  wooden  chips,  &c,  and  -coal 
well  piled  up  in  a  heap.  The  furnace  door  should  be  left 
open,  and  the  fire  lighted.  When  it  is  well  alight,  it 
should  be  kept  fed  with  coal,  and  will  ignite  the  adjoining 
coal,  and  as  the  fire  burns  up,  the  paper  will  burn  and 
admit  air  below  the  coal.  But  until  the  coal  is  alight 
there  will  be  no  loss  of  draught  through  the  grate. 

An  ashpit  damper  may  be  fitted  if  desired,  and  will  assist 

to  get  the  fire  well  ignited  before  much' air  is  admitted  at 

the  grate.     It  can  be  opened  as  soon  as  the  fire  has  spread 

oyer  the  whole  of  the  grate  surface. 

Analyses. 

No.  1.— Elsecar  Hard  Steam  Coal,  Barnsley.— A  Bituminous  Coal. 

"     Carbon    ...         ..' ™ '«  Per  ceut 


Hydrogen 

Oxygen  and  hydrogen 

Ash        

Sulphur 

Water 


4-58 
8-20 
3-04 

0-50 

4'22 


X.  r.  2.     Nixon's  Navigation  Welsh  "  Smokeless."— Semi-Bituminous 


Carbon   ... 

Hydrogen 

Oxygen  ... 

Nitrogen 

Sulphur... 

Ash 

Moisture 


6'48  per  cent. 

flit 

302 

0*8 

0-70 

3'04 

12'4 


No.  3.— Analysis  of  "  Cwythien  Goch  '  Anthracite. 

Carbon 8772  per  cent. 

Hydrogen          f'10        » 

Oxygen 3'15         » 

Nitrogen             1  61         » 

Sulphur °'62         » 

Ash         2-80         „ 

X„   4. Hartley.     Durham. — Bituminous  Steam  Coal. 

Carbon 82'47  per  cent. 

Hydrogen          *;95 

Oxygen *>'35         „ 

Nitrogen            rl'-' 

.Sulphur °'S!) 

Ash         V7i> 

Water -''0,J 


ELECTRIC     STEEL. 


At  the  Spring  meeting  of  the  American  Electrochemical 
Society,  at  Detroit,  the  first  six  papers  presented  during  the 
technical  sessions  related  to  electric  steel.  For  abstracts  ot 
these  we  are  indebted  to  Metallurgical  and  Chemical  Engi- 
neering. 

v  A  paper  by  Dr.  John  A.  Mathews,  president  of  the  Hal- 
comb  Steel  Co.,  of  Syracuse,  N.Y.,  entitled  "  Comments  on 
the  Electric  Steel  Industry,"  stated  that  a  duplex  process 
was  generally  employed,  using  an  open-hearth  furnace  for 
preliminary  melting  and  refining,  the  liquid  steel  being  trans- 
ferred to  the  electric  furnace  for  deoxidation,  desulphurising, 
and  for  making  additions  or  adjustment  of  the  desired 
analysis,  but  now  the  lower  cost  of  wholesale  power  and  in- 
creased electrical  efficiency  made  cold  melting  feasible  in 
many  localities. 

Most  of  the  recent  electric-furnace  installations  were  in- 
tended for  cold  melting.  The  Halcomb  Steel  Co.  had  two 
such  installations  in  operation,  and  two  under  erection,  but 
this  was  not  because  of  any  difficulties  with  the  duplex 
method,  which  would  certainly  be  continued.  If  electric  fur- 
naces of  large  size,  say,  from  10  tons  and  upward,  were  to  be 
a  success,  it  would  only  be  upon  the  basis  of  using  molten 
charges.    They  were  not  altogether  successful  as  cold  melters. 


The  electric  furnace  had  not  replaced  the  crucible  furnace 
or  crucible  steel;  its  field  had  been  the  production  of  very 
high-class  steel  for  special  purposes.  Simultaneously  with  the 
birth  of  the  automobile  and  aeroplane  industries,  new  require- 
ments for  materials  of  construction  came  into  being,  and  it 
was  in  meeting  these  requirements  that  the  electric  furnace 
found  its  best  and  greatest  application.  To  these,  of  late,  had 
I ii  udded  the  requirements  for  munitions  of  war. 

The  reasons  why  the  electric  furnace  with  proper  handling 
produced  a  superior  product  for  the  most  severe  requirements 
of  automobile,  aeroplane,  and  munition  manufacture  .were  as 
follows  : — 

1.  Experience  shows  that  the  chemical  composition  of  con- 
secutive heats  can  be  held  more  closely  to  a  standard  than 
with  any  other  process.  This  is  most  noticeable  when  handling 
easily  oxidisable  metals  like  vanadium,  chromium,  silicon,  and 
manganese. 

2.  From  the  above  it  is  apparent  that  less  of  these  metals 
will  have,  to  be  added  to  ensure  a  given  final  minimum,  heme 
there  will  be  less  of  the  oxides  of  these  metals  produced  in 
the  steel  and  to  be  removed  from  the  steel. 

3.  The  more  nearly  composition  can  be  controlled,  the  more 
certain  are  likely  to  be  the  results  of  subsequent  heat  treat- 
ments. 

4.  Electric  steel  is  usually  chemically  purer  than  any  other 
steel.  Sulphur,  especially,  is  readily  removed.  ...  .  If 
segregation  of  sulphur  and  phosphorus  are  not  to  be  feared, 
the  percentage  of  cropping  may  be  reduced  and  the  yield  of 
sound  metal  increased — a  step  in  the  direction  of  economy  and 
conservation. 

5.  Low  sulphur  in  electric  steel  usually  means  a  prior 
reducing  condition  favourable  to  complete  deoxidation.  This 
condition  is  favourable  to  sound  ingots,  freedom  from  blow- 
holes and  seams  produced  from  them.  Quiet  metal  has  less 
tendency  to  segregate  in  the  mould,  as  to  either  metallic  or 
non-metallic  elements,  and  produces  steel  free  from  "ghost" 
lines  or  laminations. 

6.  Alloy  additions  may  be  made  i$  the  furnace  itself  rather 
than  in  the  ladle,  which  increases  the  chance  of  thorough 
assimilation,  diffusion,   and  homogeneity. 

7.  From  a  combination  of  the  above  reasons,  it  unquestion- 
ably results  that  electric  steel  is  less  easily  injured  by  over- 
heating than  is  the  case  with  other  steel.  It  will  stand  more 
heat  in  the  forging  or  heat  treatment  without  injury;  that  is. 
it  has  a  wider  safe  heat  range.  This  opinion  has  the  weight 
of  both  experimental  evidence  and  practical  experience  in  the 
hands  of  competent  observers  among  users. 

8.  Electric  steels  are  usually  freer  from  slag  and  non-metallic 
inclusions  than  are  Bessemer  and  open-hearth  steels. 

9.  All  of  the  above  characteristics  make  for  quality,  when 
quality  is  the  first  consideration.  The  electric  furnace  pos- 
sesses an  economic  value  in  its  adaptability  for  handling  and 
recovering  alloy  scrap  values.  Some  alloy  scraps  do  not  make 
desirable  additions  to  open-hearth  furnaces  or,  if  made,  a  large 
share  of  the  alloy  metal  is  lost  in  the  slag.  With  the  wide- 
spread and  increasing  use  of  alloy  steels  it  is  highly  desirable 
that  alloying  elements  be  not  lost  when  contained  in  the  scrap. 

These  advantages  and  others  follow  because,  as  Siemens 
observed,  "  the  fusion  is  effected  in  a  perfectly  neutral  atmo- 
sphere," and  because  a  number  of  distinguished  engineers  and 
inventors  produced  commercial,  workable  furnaces  in  which 
these  results  could  be  attained  on  a  large  scale. 

Electric  furnaces,  like  automobiles  and  aeroplanes,  are  of 
little  use  without  skilled  operators.  They  are  not  automatic 
devices  which  run  themselves.  Carelessness  in  their  opera- 
tion will  lead  to  disastrous  results.  They  are  not  nearly  as 
foolproof  as  crucible  furnaces,  which  require  considerable 
skill,  but  of  a  different  order  from  that  required  for  electric 
melting,  assuming  that  steel  of  equal  quality  is  to  be  produced 
by   either  process.    .    .    . 

"The  United  States  has  taken  the  lead  in  electric-furnace 
development,  after  a  very  slow  start  in  which  we  seemed 
to  be  lagging  behind  some  of  the  European  countries.  In 
our  own  plant  we  have  grown  from  500  k.v.a.  to  5,500  k.v.a. 
of  installed  capacity  for  electric  melting,  while  in  the  U.S.A. 
there  is  no  less  than  150,000  k.v.a.  in  operation  or  just  being 
installed.  The  annual  tonnage  capacity  of  the  furnaces  using 
this  current  I  estimate  to  be  about  1,250.000  gross  tons  of 
ingots  and  castings.  It  is  impossible  to  figure,  this  exactly, 
because  some  furnaces  may  operate  on  either  refining  or  cold 
melting  charges,  and,  of  course,  the  output  is  much  greater 
when  the  former  method  is  used.  This  infant  industry  already 
represents  an  output  about  eight  times  as  great  as  the  crucible- 
steel  production,  and  one-eighth  that  of  Bessemer  production. 
These  two  processes  are  not  declining,  but  are  more  or  less 
stationary,  with  wide  annual  fluctuations." 

In  the'  discussion,  Mr.  Turnbull  said  that  in  Canada  the 
electric  furnace  could  operate  15  or  18  dollars  more  cheaply 
than  the  acid  open-hearth  under  present  conditions,  and  for 
some  vears  to  come. 

Dr.  "Lindsay  referred  to  the  largest  cold-charge  electric 
steel  plant  now  in  course  of  construction  by  the  Canadian 
( ;,,\ eminent  at  Toronto,  where  10  Heroult  furnaces  of  six  tons 
each  will  b"e>employed  for  cold  melting  for  the  production  of 
shell  steel,  ,  ...  .     . 

Dr  Richards  referred  to  the  still  more  ambitious  project 
of  the  U.S.  Steel  Corporation  for  the  South  Chicago  plant. 
This  will  not  be,  however,  for  cold  melting.  It  will  com- 
prise Bessemer  converters,  two  250-ton  open-hearth  furnaces, 
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and  10  electric  furnaces  of  30  tons'  capacity  each.  The  steel 
will  be  transferred  from  the  Bessemer  converters  to  the  open 
hearths  (serving  as  reservoirs),  and  finally  to  the  electric  fur- 
naces. The  total  capacity  of  this  triplex  process  will  be  50,000 
tons  of  steel  per  month. 

Mr.  R.  F.  Flinterm.an,  president  of  the  Michigan  Steel  Cast- 
ings Co.,  Detroit,  Mich.,  presented  a  paper  on  "The  Electric 
Furnace  in  the  Steel  Casting  Plant." 

Under  the  term  "small  steel  castings"  are  included  cast- 
ings used  for  the  most  part  for  automobile  trucks,  tractors, 
light  machinery  parts,  and  for  other  purposes,  where  the 
size  and  shape  of  the  part,  its  lightness  of  section  or  diffi- 
culty of  production  preclude  its  being  made  practically  in 
open-hearth  foundries.  In  the  latter,  the  work  is  largely  a 
tonnage  proposition.  The  work  is  much  heavier,  and  on  the 
whole,  simpler,  and  the  methods  used  cannot  be  applied  suc- 
cessfully to  the  manufacture'  of  lighter  and  more  intricate 
castings.  „ 

The  castings  the  author's  plant  has  been  manufacturing  run 
from  i  lb.  up  to  '250  or  300  lb.  They  make  •some  pieces  run- 
ning up  to  2,000  lb.,  but  the  average  weight  is  about  20  lb. 

Before  installing  the  electric  furnace  they  employed  the 
crucible  furnace.  This  was  followed  by  the  side-blown  Tro- 
penas  converter,  but  their  third  and  "  very  likely  final 
choice"  was  the  electric  furnace.  The  Heroult  type  was 
decided  on,  and  the  first  furnace  of  six-ton  capacity  was  in- 
stalled in  November,  1915.  The  second  furnace  of  three-ton 
capacity  was  ready  to  run  February  12th,  1916.  Both  furnaces 
have  been  running  continuously  since  their  installation,  and 
the  converters  have  been  discarded. 

It  required  several  months  to  adapt  the  electric  furnaces  to 
shop  conditions.  This  has,  however,  long  since  been  accom- 
plished, and  th->.  furnaces  have  come  up  to  expectations  most 
completely.  As  regards  the  quality,  there  is  no  question  of 
the  superiority  of  the  electric  steel  over  converter  metals.  This 
applies  to  both  acid  and  basic  electric  steel. 

"It  is  only  natural  that  this  should  be  so  if  you  compare 
the  two  methods.  In  the  converter  at  the  end  of  the  blow 
there  is  a  mass  of  metal  at  a  high  temperature,  covered  by 
a  highly  oxidised  slag,  and  the  metal  itself  undoubtedly  con- 
tains oxides.  The  addition  of  ferro-silicon  and  ferro-manganese 
at  this  point  deoxidises  the  metal  more  or  less  completely,  but 
the  metal  is  still  in  contact  with  a  slag  carrying  a  high  per- 
centage of  iron  oxides,  &c. 

"  In  the  electric  furnace  the  covering  slag  is  completely 
deoxidised  before  ferro-silicon  and  ferro-manganese  final  addi- 
tions are  made.  The  metal  is  constantly  giving  up  oxides  to 
the  slag  during  the  deoxidising  period,  and  is  practically  free 
from  oxides  before  the  final  deoxidisers  are  added. 

"  In  our  opinion,  it  is  the  more  complete  absence  of  oxides 
in  the  electric  steel  which  accounts  for  the  superiority  of  this 
steel  over  converter  steel.  The  results  obtained  on  physical 
tests  are  universally  better." 

These  results  could  be  consistently  obtained  from  every  heat, 
which  they  were  never  able  to  do  in  converter  practice.  The 
superiority  of  the  electric  steel  was  also  manifested  in  the 
case  of  long,  thin-section  castings,  such  as  cross-members  on 
engine  supports.  The  loss  due  to  shrink  tears  was  much 
reduced  with  electric  steel.  On  one  particular  pattern  they 
made  100  castings  from  electric  steel,  and  found  no  shrink 
tears  whatever.  With  exactly  the  same  practice  and  pattern 
they  found  that  90  out  of  100  castings  made  from  converter 
steel  had  slight  tears  or  cracks,  which  had  to  be  welded  in 
order  to  save  the  castings.^  This  particular  casting  was  very  diffi- 
cult to  make,  and  was  perhaps  an  extreme  case,  but  the  test 
made  brought  out  this  difference  in  behaviour  most  vividly. 

The  reason  for  this  behaviour  is  due  to  two  facts  :  — 

1.  The  lower  sulphur  content  of  electric  steel. 

2.  The  absence  of  impurities,  particularly  of  oxides.  This 
resulted  in  much  greater  strength  at  high  temperature,  and 
this  greater  strength  was  able  to  resist  the  pull  exerted  on 
the  steel  during  that  period,  when  the  castings  were  shrinking 
or  shortening.  This  behaviour  of  electric  steel  was  true  with 
both  acid  and  basic  steel,  particularly  with  the  latter,  when  a 
lower  sulphur  could  be  maintained. 

The  high  quality  of  the.  electric  steel  was  the  one  essential 
point  which  induced  them  to  abandon  the  converter  process 
in  favour  of  the  electric  furnace.  The  hopes  in  this  regard 
had  been  most  fully  realised.  The  time  seemed  now  at  hand 
when  this  fact  would  be  fully  realised  by  the  trade  at  large, 
as  was  evidenced  by  the  increasing  demand  for  electric  steel 
Since  writing  the  paper  he  had  received  a  contract  specifying 
particularly  that  electric  steel  must  be  used. 

It  was  particularly  pleasing  to  have  the  high  quality  steel 
without  any  increase  in  cost.  TTnder  present  market'  condi- 
tions, with  low-phosphorus  pig  iron  selling  at  an  exorbitant 
price,  the  electric  steel  could  be  produced  at  much  lower  cost 
than  converter  steel.  "As  our  practice  improves  we  feel 
confident  that  we  can  compete  with  converter  steel,  even 
under  normal  market  conditions." 

At  the  present  time  they  were  using  acid  linings  and 
bottoms  entirely.  The  reason  for  abandoning  the  basic  pro- 
cess was  the  prohibitive  price  of  magnesite.  Thev  had  not 
been  able  to  secure  a  large  supplv,  since  the  dealers  were 
loath  to  take  on  new  customers,  and  thev  were  finally  obliged 
to  resort  to  acid  practice. 

One  great  difficulty  with  the  basic  process  was  the  slac. 
In  spite  of  all  precautions,    there   was  much  more  trouble 


from  slag  in  the  castings  than  they  had  ever  had  from  con- 
verter steel.  With  exactly  the  same  methods,  this  slag  trouble 
disappeared  with  the  change  to  acid  steel.  This  was  due  to 
the  greater  refractoriness  or  higher  melting  point  of  the 
slag,  which  brought  about  a  more  complete  separa- 
tion of  the  slag  from  the  metal. 

An  ideal  arrangement  for  a  steel  foundry  would  be  to  use 
a  "  reversed  duplexing  process,"  as  it  were.  Part  of  the  metal 
.should  be  melted  in  a  basic  furnace,  where  the  met;) 
be  refined  and  sulphur  and  phosphorus  eliminated  in  tbe 
usual  way.  The  stock  used  in  this  furnace  should  be  of  a 
much  cheaper  grade,  and  would  more  than  offset  the  in- 
creased cost  of  re-handling  the  refined  metal  through  the  acid 
furnace  as  the  next  step  in  the  operation. 

In  the  meantime,  the  acid  furnace  would  be  working  on  a 
partial  charge  of  steel,  to  which  when  molten  would  be  added 
the  refined  metal  from  the  basic  furnace.  The  final  deoxida- 
tion  under  an  acid  slag  could  then  be  completed  and  metal 
withdrawn  in  the  same  manner  as  was  done  now.  The  ulti- 
mate output  of  the  battery  of  furnaces  would  be  the  same 
in  any  given  period  as  though  the  furnaces  were  all  running 
either  basic  or  acid  independently,  and  this  method  of  "  re- 
versed duplexing  "  would  have  several  distinct  advantages 
for  the  producer  of  steel  castings. 

One  other  advantage  of  the  electric  furnace  was  its  great 
usefulness  in  making  any  of  the  alloys.  This  had  been  demon- 
strated by"  the  constantly  increasing  adoption  of  the  electric 
furnace  by  tool  steel  producers  and  other  makers  of  special 
steel.  The  author's  experience  in  making  alloys  in  the  con- 
verter process  was  most  unsatisfactory,  since  they  were  un- 
able to  obtain  consistent  results.  With  the  electric  steel  the 
results  had  been  very  gratifying.  They  had  been  able  to 
obtain  any  desired  analysis  regularly,  and,  in  consequence, 
the  subsequent  heat  treatments  had  given  them  the  high 
physical  qualities  which  they  were  after.  This  opened  up  a 
large  new  field  for  the  maker  of  small  castings,  since  there 
was  a  large  demand  for  alloy  castings  for  certain  purposes, 
where  lightness  and  great  strength  and  thoroughness  were 
necessary. 

To  make  a  superior  casting,  the  electric  furnace  metal  must 
have  a  perfect  mould,  prepared  with  every  possible  care  and 
attention  to  detail,  properly  gated,  properly  fed.  and  properly 
vented.  When  such  a  happy  combination  had  been  properly 
brought  about,  the  resultant  casting  would  be  superior,  and 
in  this  manner  only,  and  by  no  other  methods,  could  they 
derive  the  full  benefit  of  the  wonderful  quality  possessed  by 
electric  steel. 

In  the  discussion,  Dr.  Richards  said  he  had  sent  out  an 
inquiry  to  40  or  50  practical  steel  men  as  to  how  it  was 
possible  to  get  better  and  more  reliable  steel  castings,  and 
the  recommendation  made  in  19  out  of  20  answers  had  been 
to  specify  electric-furnace  steel  castings.    This  was  significant. 

A  paper,- entitled  "Notes  on  Electric  Steel  Melting,"  by 
J.  L.  Dixon,  of  the  John  A.  Crowley  Co.  (owners  of  the 
American  patent  rights  of  the  Groenwall-Dixon  furnace),  first 
dealt  with  mechanical  and  electrical  considerations  of  furnace 
design. 

Mechanically,  great  strength  is  required.  Especially  the 
moving  parts  of  the  furnace  mechanism,  such  as  the  tilting 
gear  and  the  electrode-raising  gears,  should  be  of  rugged 
design  so  as  to  withstand  the  rough  usage  they  would  receive 
in  the  average  foundry.  These  gears  must  be  fully  protected 
from  any  accidental  breakout  or  overflow  of  liquid  metal. 
Any  improvements  in  this  direction  would  immediately  show 
almost  unexpected  benefits,  owing  to  the  fact  that  the  furnace 
operators  were  relieved  of  an  unnecessary  anxiety. 

Another  essential,  perhaps  the  most  important, "was  to  avoid 
too  great  intricacy.  This  remark  applied  especially  to  the 
parts  comprising  the  electrode  contacts  and  supporting  devices. 

In  designing  a  very  large  electric  furnace  requiring  a  large 
number,  qi  electrodes,  the  difficulties  might  be  overcome  by 
suspending  the  electrodes  from  an  overhead  device  quite  in- 
dependent of  the  shell  of  the  furnace.  This  would  certainly 
be  the  most  convenient  arrangement  if  the  furnace  was  not 
tilting,  but  of  the  stationary  type,  as  was  quite  probable 
with  tbe  very  large  furnaces  that  would  come  in   the  future. 

In  a  well-designed  furnace  the  power  factor  should  be  90 
per  cent,  or  more.  The  power  factor  was  improved  by  (1) 
an  increased  number  of  electrodes,  more  especially  if  they 
were  ;ill  of  different  polarities;  (2)  ;i  higher  voltage  on  the 
electrodes. 

With  respect  to  current  fluctuations  (if  overloads,  again  an 
increased  number  of  electrodes  was  beneficial,  owing  to  the 
spreading  ami  averaging  effect.  This  question  of  current 
fluctuations  ami  disturbances  was  often  a  very  serious  one, 
with  furnaces  connected  to  small  power  sta- 
tions, ami  some  radically  neyi  design  in  automatic  controlling 
apparatus  was  necessary. 

"Take,  for  example,  the  cas.'  of  a  three-phase  furnace  with 
three  upper  electrodes.  When  there  is  an  overload  on  one  of 
the  electrodes,  either  one  or  both   of  the  remaining  electrodes 

are  also  overl lei.    even    though    at   that  moment  thev   are 

correctly  located  relative  to  the  bath  of  metal.  But  the  fact 
that  they  are  correctly  located  is  not  observed  by  the  auto- 
matic controlling  apparatus,  which,  acting  under  the  impulse 
of  the  increased  current,  rai  ,  so  that  when 

the  offending  electrode  is  brought  to  its  correct  position  the 
unoffending  electrodes  are  carrying  currents  that  are  too 
small.    In  this  way,  a  more  or  less  continuous  hunting  is  set 
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up,  and  partly  on  account  of  this  the  automatic  controlling 
apparatus  has  to  be  '  damped,'  which  lessens  its  sensitiveness 
and  ability  to  deal  quickly  with  any  real  trouble  that  may 
occur." 

Furnaces  with  a  bottom  electrode  were  more  easily  con- 
trolled than  those  without. 

The  author  then  took  up  thermal  considerations,  and  advo- 
cated the  highest  possible  voltage  for  melting  down  the 
charge.  Obviously,  the  higher  the  voltage  the  smaller  might 
be  the  electrodes,  and  the  higher  would  be  the  power  factor. 
With  furnaces  of  10  tons'  capacity  and  upward,  a  voltage 
higher  than  usual  had  been  found  to  be  absolutely  essential, 
but  even  in  smaller  furnaces  there  were  advantages  in  this 
respect  not  directly  attributable  to  the  smaller  resistance  or 
induction  losses. 

For  the  furnace  bottom,  the  writer  had  always  obtained 
good  results  from  either  magnesite  or  dolomite  tamped  in 
with  tar. 

The  walls  and  roof  receive  their  greatest  punishment  at  the 
end  of  a  heat.  This,  no  doubt,  was  largely  due  to  the  reflect- 
ing power  of  the  white  slag.  In  addition  to  this,  however, 
the  writer  was  inclined  to  believe  that  there  was  some  chemi- 
cal influence  very  active  at  that  time. 

Mr.  Turnbull  .said  that  contact  devices  had  always  been 
made  of  copper,  but  lately  cast-steel  holders  had  been  intro- 
duced, and  cast-iron  roof  cooling  rings  had  been  in  use  for 
over  a  year;  he  recommended  their  use,  at  least  for  25  cycles. 

Mr.  Stone  said  the  central  station's  chief  objection  to  elec- 
tric furnaces  was  that  in  view  of  their  large  size,  compared 
with  motors,  it  was  necessary  to  isolate  an  electric  furnace 
installation  completely  from  the  rest  of  the  system,  beginning 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND     PLANT. 

Headers  are  invited  to  .submit  particulars  of  new  or  improved 
devices  and  apparatus,  which  will  be  published  if  considered  of 
sufficient   interest. 

Truck-Type  Switchboard. 

Prom  a  perusal  of  the  annual  reports  of  the  Electrical  Inspector 
of  Factories,  it  is  evident  that  a  large  proportion  of  the  electrical 
accidents  come  under  the  heading,  "  Cleaning,  repairing,  &c,  at 
live  switchboards  or  other  live  conductors." 

The  total  number  of  accidents  under  this  head  reported  during 
the  four  years  1911-14  inclusive  was  157.  whereas  the  total  electrical 
accidents  for  the  crresponding  period  was  34 1 .  It  is  therefore  not 
surprising  that  the  "  Safety  First "  campaign  should  be  extended 
to  electrical  switchgear.  and  numerous  designs  have  recently  been 
introduced  to  make  switchgear  dead  for  cleaning  and  repairs,  one 
of  the  most  important  .being  the  truck-type  switchboard  for  high- 
pressure  supplies. 

Messes.  Ferguson,  Pailin  &  Co.,  Ltd.,  of  Higher  Openshaw, 
Manchester,  have  recently  introduced  a  switchboard  of  this  class 
which  has  several  unique  features.  The  main  idea  has  been  to 
make  the  switchboard  absolutely  fool  proof,  and  to  render  it 
impossible  for  anyone  to  touch  live  gear. 

The  truck  cannot  be  withdrawn  until  the  oil  switch  is  ''off," 
neither  can  the  truck  be  replaced  with  the  oil  switch  "  on  "  ;  when 
the  truck  is  withdrawn,  shutters  automatically  close  over  the  holes 
through  which  the  plugs  have  passed,  so  that  the  whole  of  the  live 
metalwork  is  protected,  and  as  the  carriage  iswheeled  in, the  shutters 


Fig.  1. — Truck-type  Switchboard 
with  Side  Removed. 


Fig.  2. — Cell  with  Truck 
Withdrawn. 


Fig.  3.— Exterior  op  Complete 
Cell  Unit. 


at  the  power  plant.  This  was  necessary  with  motors  only  in 
exceptional  cases  for  large  capacities.  Equalising  the  load  as 
much  as  possible  over  24  hours  would  be  an  advantage  to  the 
central  station,  and  would  reduce  the  cost  of  power. 

A  paper  by  0.  A.  Buck,  of  the  Bethlehem  Steel  Co., 
described  the  10-ton  Girod  furnace  now  in  operation  at  the 
Bethlehem  Steel  Co.'s  plant  in  South  Bethlehem,  Pa.  This 
furnace  made  its  first  heat  May  16th.  1916,  and  to  February 
23rd,  .247  heats  had  been  made;  the  quality  of  steel  produced 
had  been  gradually  improved. 

{To  be  concluded.) 


Incandescent   Lamp   Sales  in    the   United    States  — 

According  to  the  Electrical  World,  the  sales  of  Mazda  incandescent 
lamps  in  the  United  Stales  in  1918  increased  by  31  per  cent,  over 
the  previous  year,  reaching  a  total  of  145  millions.  In  addition, 
over  nine  millions  were  exported,  making  a  total  of  154  millions, 
compared  with  116  millions  in  1916.  Of  these,  12!)  millions  were 
tungsten  filament  and  25  millions  carbon  and  graphitised-filament 
lamps,  the  latter  showing  an  increase  of  one  million.  The  40-watt 
tungsten  lamp  was  in  greatest  demand,  the  25-watt  size  coming 
second,  and  the  60-watt  size  third.  The  sales  of  50-watt  lamps  are 
rapidly  increasing.  About  nine  million  gas-filled  lamps  were  sold 
in  1916,  compared  with  three  millions  in  1915.  nearly  half  being 
100-watt  lamps. 


are  automatically  raised  to  allow  the  plug  insulators  to  pass.  This 
is  a  most  important  feature,  as  the  switchboard  can  be  left  with 
any  of  the  trucks  withdrawn  and  no  high-tension  metal  exposed. 

The  plug  contacts  are  self-aligning,  the  plugs  being  circular  in 
section  and  having  a  free  movement  in  both  directions,  so  that 
they  can  adjust  themselves  to  make  perfect  contact  in  the  sockets, 
even  though  the  carriage  may  be  slightly  out  of  alignment. 
Prrctically  no  movement  is  required,  as  the  runways  for  the 
carriage  are  part  of  the  side  frames  and  are  not  dependent  on  the 
station  floor,  which  may  be  uneven. 

The  carriage  wheels  are  fitted  with  roller  bearings,  so  as  to 
provide  ease  of  movement. 

The  oil  switch  has  a  heavy  breaking  capacity,  and  is  provided 
with  separate  tanks  for  each  phase.  The  switch  used  has  been 
standardised  by  two  large  electric  supply  authorities,  each  of  which 
has  generating  plant  exceeding  50,000  kw. 

The  structure  may  be  erected  against  the  wall,  so  as  to  economise 
in  space,  and  the  design  allows  of  easy  extension,  and  any  number 
of  panels  may  be  added  from  time  to  time.  Switchboards  of  this 
class  are  at  present  being  built  for  two  separate  Government 
Departments. 

High-Vacuum  Mercury-Vapour  Pump. 

The  diffusion  pump  of  Gaede  has  stimulated  a  number  of  new 
designs  of  high-vacuum  pumps.  In  the  Physical  Review,  Mr.  C.  T. 
Knipp  describes  a  design  made  wholly  of  glass  as  an  improved 
high-vacuum  high-speed  mercury-vapour  pump  (fig.  4").  The  bulb 
to  be  exhausted  and  trap  are  fused  to  B,  while  the  tube  E  is 
attached  to  the  supporting  or  rough  pump.  The  mercury  vapour 
rising  from  the  lower  bulb,  which  is  heated  in  a  sand  or  heavy  oil 
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bath,  streams  up  through  the  short  tubes  P  and  o.  and  is  deflected 
downward  through  an  annular  throat  by  an  umbrella  N.  The 
issuing  mercury  vapour  at  once  condenses  on  the  water-cooled  sur- 
face of  the  enveloping  tube,  and  the  gas  that  comes  from  B  is 
forced  mechanically  downward  from  the  lower  edge  of  S  along  the 
cooled  surface  of  the  condensing  chamber.  This  accumulated  gas 
is  removed  through  the  lateral  tubes  h  h.  which  unite  at  the  top 
and  form  the  exhaust  tube  E,  all  being  enveloped  by  the  water 
jacket  X  Y,  as  shown  in  the  figure.  This  construction  keeps  the 
mercury,  which  collects  at  the  ring-seal  3,  cool,  and  thus  removes 
the  objection  that  mercury  vapour  having  an  upward  velocity 
would  enter  the  annular  condensing  chamber.  A  small  opening 
shown  at  3  serves  as  a  valve,  which  allows  the  accumulated  mer- 
cury to  pass,  yet,  owing  to  the  surface  tension,  maintains  a  perfect 
seal.  The  short  tube  P  is  inserted  to  shield  the  hot  mercury  vapour 
streaming  up  from  the  boiler  from  condensing  on  the  surfaces  at  3. 
The  upper  end  of  p  telescopes  loosely  into  the  lower  end  of  o,  while 
the  lower  end  is  secured  by  the  ring-seal  1,  having  also  a  small 
valve  opening  in  it,  through  which  the  mercury  passes  back  into 
the  boiler.  By  making  the  upper  end  of  P  conical,  condensed 
mercury  vapour  is  caught  in  the  annular  space  formed,  and  auto- 
matically seals  the  space  p  o  from  the  cavity  just  outside  of  P. 
The  cold  mercury  collected  at  the  ring-seal  3,  and  the  adjacent 
water  jacket,  thus  have  but  little  opportunity  of  cooling  the  hot 
stream  of  mercury  vapour  passing  up  through  PO,  and,  further- 
more, the  temperature  gradients  between  the  ring  seals  1  and  2. 
and  3,  and  b  h  are  not  abrupt  ;  hence  there  is  no  danger  of  the 
glass  cracking.  This  construction  very  much  simplifies  the  glass- 
btowing,  since  the  tube  throughout  the  process  is  kept  perfectly 
symmetrical. — Electrical  World. 

"Selco"  Electric  Sirens. 

Those  of  our  readers  who  live  or  work  within  the  active  radius 
of  the  "  Taube "  will  fully  appreciate  the  urgent  necessity  for 
adequate  public  warning  of  the  coming  of  these  aerial  raiders, 
whose  daylight  visits  depend  so  largely  on  the  element  of  surprise. 

For  such  a  warning  we  know  of  no  more  effective  instrument 
than  the   electric    siren,   which    can    be    installed  on   any  high 


WAR     ITEMS. 


Exports  to  China. — The  "  London  Gazette  "  for  June 
loth  contains  a  further  list  of  persons  and  bodies  in  China 
and  Siam  to  whom  exports  may  be  consigned. 

Reconstruction  in  Invaded  France. — The  French  Minister 

of  the  Interior  has  established  a  Committee — the  "  Commis- 
sion Consultative  des  Marches  et  des  Stocks" — to  study  the 
question  of  purchase  of  materials  for  reconstruction  work  in 
the  invaded   districts  of  France. — Board  of  Trade  Journal. 

The  Fruits  of  Barbarism. — The  "  Sheffield  Daily  Tele- 
graph "  is  circulating  "  Scraps  of  Paper,"  setting  forth  a 
"  Solemn  Oath,"  the  swearer  of  which  declares  beneath  the 
grouped  flags  of  all  the  Allies  that  he  will  not  (1)  knowingly 
purchase  anything  made  in  Germany,  or  (2)  transact  busi- 
ness with  or  through  a  German  for  ten  years  after  Peace  is 
declared.  The  oath  is  to  be  translated  into  the  languages  of 
Allied  nations  for  circulation  among  them,  and  the  Chambers 
of  Commerce  are  to  be  asked  to  distribute  the  forms. 

The  I.E.E.  and  the  U.S.A.— The  Institution  of  Electrical 
Engineers  has  received  the  following  cablegram  from  the 
American  Institute  of  Electrical  Engineers  in  response  to  a 
message  expressing  the  Institution's  appreciation  of  the  Ameri- 
can nation's  entry  into  the  war  : — 

"  To  Institution  of  Electrical  Engineers,  1,  Albemarle  Street, 
London. — The  American  Institute  of  Electrical  Engineers  duly 
appreciates  your  message.  We  hope  that  the  electrical  engi- 
neers of  Great  Britain  and  of  America  working  together  in 
close  co-operation  can  bring  to  a  satisfactory  conclusion  the 
many  electrical  problems  of  the  war. — American  Institute  of 
Electrical  Engineers." 

Banks  and  Industry  in  Germany. — The  "  Berliner  Tage- 
blatt,"  reviewing  a  recent  financial  publication,  calls  atten- 
tion to  the  constant  development  of  the,  system  by  which 
German  bank  directors  accumulate  directorships  of  the  con- 
cerns in  which  their  banks  are  interested,  and  the  large 
number  of  directorships  held  by  prominent  industrialists.  The 


ig.  4. — High-Vacuum  Pump. 


Fig. 


-Two-mile  Radius  Electric  Siren. 


Fig.  '6.— Electric  Siren  for  Factory  Use 


building  and  controlled  either  by  hand,  on  the  spot,  or  electrically, 
from  a  distance,  with  equal  facility.  It  would  give  an  outside 
warning,  which  would  be  immensely  more  effective  in  saving  life 
in  the  street  than  any  private  intimation. 

A  typical  siren  of  the  type  referred  to  is  shown  in  fig.  5,  which 
has  a  sound  radius  of  two  miles,  is  52  in.  long.  30  in.  in  depth,  and 
weighs  350  lb.  Switched  on  and  off  at  five  seconds'  Interval,  it 
gives  a  distinctive  note.  This  type  is,  we  understand,  already  in 
use  in  some  Government  industrial  establishments  at  home,  and 
as  even  larger  sizes  are  made,  there  should  be  no  difficulty  in  dealing 
with  comparatively  large  areas. 

Smaller  sirens  of  a  similar  type  are  supplied  for  both  interior 
and  exterior  use,  one  of  the  latter  type,  which  has  been  adopted 
for  factory,  mining,  and  similar  purposes,  is  shown  in  fig.  6. 

These  sirens  are  constructed  for  standard  pressures  from  Km)  to 
250  volts,  direct  or  alternating  current,  in  the  latter  case  of  from 
50  to  60  cycles,  but  can  be  specially  made  to  suit  other  conditions, 
and  are  supplied  by  Messrs.  S.  6.  Leach  &  Co.,  Ltd.,  of  26-30, 
Artillery  Lane.  E.C. 


Saving  Coal  in  France. — The  French  Government  has 

issued  a  decree  prohibiting  the  use  of  gas  from  S.30  am.  to  12.30  p.m., 
from  2  to  5.30  in  the  afternoon,  and  from  t)  at  night  until  4.30  in 
the  morning.  Electrical  engineers  are  instructed,  says  Reuter,  to 
endeavour  to  find  means  of  substituting  electrical  energy  for  steam 
engines  in  factories — surely  not  a  difficult  problem  nowadays  I 

The  Magnetic  Elements. — The  report  of  the  Astronomer 

Royal  states  that  the  mean  values  of  the  magnetic  elements  for 
1916  were  :— Declination,  14°  46'9'  W  ;  horizontal  force,  0*18194 
C.G.S.  units  :  dip,  66*  52'  45".  The  declination  is  decreasing  at 
the  rate  of  about  10  minutes  a  year,  and,  the  H.F,  by  O'OOOll,  while; 
the  dip  is  increasing, 


number  of  directorships  held  by  Herr  Louis  Hagen,  of 
Cologne,  is  56;  by  Herr  Karl  Furstenberg,  of  Berlin,  55;  by 
Herr  von  Schwabach,  of  Bleichroders,  the  former  British 
Consul-General  in  Berlin,  42;  by  Herr  Robert  von  Mendels- 
sohn, Herr  Franz  von  Mendelssohn,  and  Baron  Simon  von 
Oppenheim,  40  apiece;  and  a.  large  number  of  industrialists 
and  bankers  hold  between  30  and  40  directorships  apiece.— 
The  Times. 

A  Disabled  Soldier's  Pension. — The  Mytholmroyd  (York- 
shire) Local  Distress  Committee  have  inquired  of  the  Minister 
of  Pensions  as  to  the  somewhat  strange  action  of  the  National 
Pensions  Authority  in  intimating  that  they  contemplate  re- 
ducing the  pension  of  Private  Smith,  a.  local  discharged  sol- 
dier, by  2s.  9d.  per  week,  as  they  have  discovered  that  Smith, 
who  lost  his  right  arm  in  the  war,  was  a  left-handed  man. 
It  is  stated  that  Private  Smith  received  a  course  of  instruction 
in  electrical  work  at  Battersea  Polytechnic  after  his  dis- 
charge, and  that,  as  a  result,  a  post  had  been  found  for  him 
at  Rhondda.'  We  are  not  familiar  with  the  details  of  the  case, 
but  we  hope  they  will  be  fully  investigated.  The  last  thing 
in  the  world  that  the  nation  will  approve  is  ungenerou 
ment  of  those  who  have  Buffered  serioua  disability  through 
fighting  at  the  Front. 

The  Ministry  of  Munitions  and  the  A.S.E. — The  Minister 
of  Munitions  (Dr.  Addison)  addri  ed  an  important  meeting 
of  A.S.E.  delegates  from  all  parts  of  the  country  (950  in 
number)  at  Westminster,  on  Juno  13th,  respecting  the  amend- 
ments which  it  was  proposed  to  make  in  the  Munitions  of 
War  Bill.  Ho  dealt  emphatically  with  the  extreme  urgency 
of  the  need  for  war  munitions  of  all  kinds  with  which  the 
engineering  workers  are  concerned,  shipbuilding.  *sc.,  and. 
explained  the  position  of  the  dilution  question.  The  right 
to  strike  was  recognised,  and  the  right  to  continue  dilution, 
where  it  had  occurred  on  commercial  work  during  the  war, 
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would  cease  on  the  termination  of  the  war.  Wages  awards 
which  were  binding  upon  a  firm  employing  a  majority  of 
workers  in  any  trade  or  branch  of  a  trade," could  by  the  power 
bhe  Ministry,  be  made  binding  not  onlv  on  them,  but  on 
the  other  employes  engaged  on  or  in  connection  with  muni- 
tions work.  It  was  also  proposed  to  abolish  the  leaving  certi- 
ficate system  altogether.  We  refer  our  readers  to  the  Times 
14th  lor  a  full  report  of  these  important  proceed- 
ing: the  exact  details  of  the  chances  will  no  doubt  come 
before^  the  House  of  Commons  shortly. 

Maiylebone  Electricity  Staff.— Marvlebone  B.C.  Elec- 
tricity Committee  reports  that  as  the  new  schedule  of  protec- 
•  rkinen  issued  by  the  Ministry  of  Munitions  only 
referred  to  undertakings  certified  by  'the  Ministry  as  engaged 
or  war  work,  application  was  made  for  the  undertaking  to  be 
certified  under  the  Munitions  of  War  (Amendment)  Act.  1916, 
in  order  that  the  employes  may  receive  exemption  from  being 
called  for  military  service. 

To  be  Wound  Up. — Among  the  companies  appearing  in 
tins  week  s  hst  of  concerns  to  be  wound  up  under  the  Trading 
with  the  Enemy  Act.  is  the  following  :— 

Seitz  Works.  39  and  40,  Trinity  Square,  London,  E.C  and 
their  agents.  Kahn  A-  Rothbarth.  of  the  same  address  who 
.ire  also  agents  of  other  German  manufacturers  (gymnastic 
and  electrical  apparatus).  Controller  :  R,  E.  Smith, '53  New 
-Broad  Street,  E.G. 

Westinghouse  Wages.— About  500  members  of  the  clerical 
staff,  both  male  and  female,  of  the  British  Westinghouse 
Manufacturing  Co.,  Ltd..  Trafford  Park,  benefit  bv  an  award 
made  by  Mr.  Vesey  Knox,  K.C..  on  behalf  of'  the  Chief 
Industrial  Commissioner.  The  award  gives  males  and  females 
over  30  years  of  age  a  war  bonus  of  not  less  than  8s.  a  week 
the  minimum  wage  for  women  members  over  30  vears  of 
age  to  be  not  less  than  :21s.  a  week,  and  clerks  under  30,  both 
male  and  female,  are  to  receive  bonuses  according  to  their 
length  of  service.  No  bonus  will  be  paid  to  those  engaged 
during  the  present  year,  and  the  award  onlv  applies  to  em 
ApriTlTO^  PSS  thaD  £S  a  Week"  Tt  takes  effect  from 
\r'^eDt.in    I^ted  ,T"des   and  Tribunal   Exemptions.- 

wrinen  toarh  ^TV^  T°Wn  C1^k"  reP°rted  that  ^  ^d 
V,  n  v  <■  L°Cal  GoTernment  Board  with  reference  to 
the  position  of  men  granted  certificates  under  the  schedule 
of  the  protected  trades  who  also  held  exemption  certificate, 
from  the  Tribunal  The  point  was  whether  in  the  event  of 
»™ Tnbunal  ^hdrawmg  their  certificates  the  men  or  "heir 
employers  would   have   the  right   to  a   further  anneal   faTthe 

-It™  -hit"  t^  trafle  Pr4?°D  -tincate  baePIw1thd«wn 
rJ;^^  Vj  ??y  moment  by  a  recruiting  officer  The 
Board  had  replied  that  a  certificate  granted  a  man  under  the 
schedule  of  the  protected  trades  was  not  a  certificate  of  ex 
emption  under  the  Military  Service  Act.  A  man Sin  ° sud, 
a  certificate  was  ent.tled  to  hold  any  other  valid  exemption 
certificate  so  long  as  it  continued  in  force.  The  Military  Renre 
sen  ative  said  there  was  a  possibility  of  the  men  lendinTone 

and  the  %l  hCat?  ~'Lthey  held  two'  one  fr°™  the Tribunal 
h?,n.i  j  hZ  utnder  the  protected  trades  schedule  The  Tn 
bunal  decided  to  adjourn  all  appeals  from  men  and  th,  r 
employers  who  held  certificates  under  the  schedule  of  t' 
p.otected  trades  until  the  latter  were  withdrawn  thus  reVrv- 
date  nS-        °  aD  aPPeal  t0  the  TribuMl  4  a°y  future 

At   Bermondsey    Aid.    Wills  proposed   that  all   the  anneals 
ce  tffiSeTPtlT  °? ,   ,ehalfJ°f  meu  holdin?  the  t  a  le  protmio 
wrii  <■     fl     r°UM,  bA    adJ°umed.    and  that    the   Town    Clerk 
vmte  to  the  Local  Government  Board   for  their  infractions 

SM  Kffi&fiSSfiB  cases  """**  therS 

InCtheiiH™!tJr  ^n  War:  Thf  British  Trad£  Corporation.- 

in   the   House  of  Commons,   last   week,  the  President  of  thP 

Jwt0£  ?™deVSlr  Albert  Stan1^.  referred  te  the  Criticisms 
that  had  been  directed  to  the  proposal  to  grant  a  charter ^o 
he  above  Corporation.  He  said  he  desired  t,  make  Yt  dear 
to  those   engaged  m   trade   and  industry  exactly   what   they 

Khp*«ea  t°e^eCt  fmm  the  Corporation  The outstand^ 
mg  objection  raised  was  that  the  Board  of  Trade  ™S 

declaration  putting  the  Corporation  under  an  obligation  to 
give  financial  assistance  to  British  traders  and  manufacture™  ' 
and  not  to  enter  into  competition  with  British  trader,  mer- 
chants, and  manufacturers.  The  clause  respecting  director? 
share  of  profits  would  only  operate  when  shareholders  had 
approved  of  it  in  general  meeting.    If  the  Cordon  faued 


to  observe  the  conditions  imposed  upon  it  by  the  White 
Paper  declaration,  it  would  place  the  charter  in  jeopardv 
and  render  it  liable  to  revocation.  Sir  Albert  said  he  hoped 
that  all  were  agreed  as  to  the  imperative  necessity  for  some 
such  institution  in  this  country.  The  necessity  "for  it  had 
been  constantly  brought  before  the  Board  of  Trade,  not  onlv 
since  the  war.  but  before  it.  Members  of  the  House  were 
probably  well  aware  of  what  Germany  and  other  countries 
were  doing  to  meet -trade  conditions  after  the  war.  There 
would  be  an  entirely  altered  state  of  circumstances  when  the 
war  came  to  an  end,  and  we  were  bound  to  recognise  the 
facts  and  take  whatever  steps  we  could  to  help  those  who 
were  in  British  trade  and  industry  in  order  that  thev  might 
meet  their  foreign  competitors  on  equal  terms.  Joint  stock- 
banks  here  had  not  in  the  past  done  a  great  deal  to  help 
British  traders,  becau.se  they  were  obliged  to  keep  their 
capital  liquid  so  as  to  be  able  at  any  time  to  redeem  their 
note  circulation.  They  were  not  setting  up  a  British  trade 
bank  but  a  British  Trade  Corporation.  There  was  no  subsidy 
attached  to  it.  and  no  agreement  of  any  kind  whatever,  but 
it  had  been  put  under  an  obligation  to  come  to  the  assistance 
of  those  who  were  engaged  in  trade  and  industry  in  this 
country.  He  suggested  a  Corporation  because  he"  did  not 
want  it  to  be  imagined  that  they  were  setting  up  an  ordinary 
bank,  but  an  organisation  which  would  do  business  on  dif- 
ferent lines  from  the  ordinary  joint-stock  bank.  The  Charter 
did  not  confer  a  monopoly.  The  Corporation  was  not  a  privi- 
leged body  sheltering  under  the  Government's  wing,  but  an 
institution  devised  to  work  in  a  fair  field  open  to  all  for  the 
benefit  of  the  great  trading  and  manufacturing  interests  of 
the  country.  He  hoped  after  his  explanations  that  all  hos- 
tility would  be  removed,  and  that  the  Corporation  would  be 
able  to  start  on  its  career  with  the  goodwill  and  encourage- 
,  ment  of  the  House. 

There  was  some  further  discussion  on  the  matter  in  the 
House,  and,  in  reply  thereto,  Mr.  Bonar  Law  (Chancellor  of 
the  Exchequer)  said,  among  other  things,  that  when  the  war 
was  over  the  one  thing  that  would  be  needed  most  would  be 
credit,  without  which  it  was  certain  that  trade  and  industry 
would  become  paralysed  and  there  would  be  an  enormous 
amount  of  unemployment  and  distress  in  this  country  If 
this  were  a  case  of  raising  £10,000,000  even  on  the  ordinary 
hues  ota  joint  stock  bank  to  give  greater  facilities  he  would 
have  said  it  was  a  good  thing  for  the  country,  and  he  would 
have  been  glad  to  see  the  charter  given.  If  anv  group  equallv 
reputable  came  to  him  working  on  precisely  the  same  lines 
and  tor  the  same  purpose,  he  would  give  it  the  facilities  so 
tar  as  he  was  concerned.  If  a  charter  was  an  advantage  it 
was  also  a  disadvantage,  and  if  the  bodv  were  formed  under 
the  Companies  Acts  it  would  be  .free  from  many  of  the 
obligations  which  were  imposed  upon  it  bv  its  charter  He 
was  certain  they  did  not  give  any  preference  to  this  company 
over  exiting  bodies  which  were  prepared  to  do  the  same  kind 
ol  work,  but  the  charter  was  a  mark  of  the  goodwill  of  the 
Government.  There  could  be  no  question  that  German  banks 
gave  greater  facilities  to  traders  than  were  granted  bv  similar 
institutions  in  this  country.  It  was  no  uncommon  thing  to 
find  German  banks  giving  credit  for  six.  nine,  and  ten  years 
Where  could  traders  get  anything  like  that  credit  in  this 
country.  The  Corporation  had  been  formed  for  the  purpose 
of  giving  help  of  this  kind.  The  Government  was  not  giving 
any  monopoly  to  the  Corporation.  Thev  were  quite  ready  to 
give  the  same  privileges  to  any  similar  bodv  of  men  "who 
would  undertake  to  do  the  same  kind  of  work."  The  problems 
which  would  face  the  Government  when  the  war  came  to  an 
end  would  be  more  difficult  even  than  the  carrying  on  of  the 
war.  and  he  thought  the  House  of  Commons  would  do  wrong 
to  reject  the  first  serious  effort  made  in  the  direction  of 
reconstruction  after  the  war. 

Exemption  Applications.— At  Hebden  Bridge,  the  Cleric 
to  the  Council  applied  for  H.  Poole  (20),  single,  assistant  at 
the  electricity  works  who  had  been  granted  exemption  on 
January  18&,  Ifflo  The  Advisory  Committee  had  aTireed  to 
let  the  oldest  assistant  remain,  but  they  wanted  some  contri- 
bution from  the  electricity  department.  If  Poole  were  taken 
the  department  would  be  left  with  onlv  one  cable  jointer 
who  was  the  station  superintendent.  The  Military  represen- 
tative said  if  the  Hebden  Bridge  electricity  department  was 
so  dependent  on  a  man  of  that  age  thev  "must  be  in  a  bad 
way.  ,  Exemption  to  September  1st  was  granted,  but  the  de- 
partment was  strongly  recommended  to  arrange  for  Poole's 
release. 

At  the  Lonsdale  Appeals  Tribunal,  at  Lancaster,  the  Mili- 
tary appealed  against  decisions  of  the  Morecambe  Tribunal, 
fbe  Town  Clerk  asked  for  the  retention  of  Mr.  Annetts  chief 
electrical  engineer  to  the  Morecambe  Corporation,  who  is 
aged  3b  years,  and  his  assistant.  Mr.  A.  Darnborough,  a<*ed 
''-■  Morecambe  Tribunal  had  given  them  conditional  exemp- 
tion. The  Military  appeals  were"  dismissed,  the  exemptions 
to  continue. 

Oxford  Tribunal  heard  a  claim  for  extended  exemption  filed 
by  H.  G.  Watson  (29).  electrical  engineer  and  fitter  The 
case  had  been  put  back  for  inquiries  from  the  Dilution  Officer 
as  stated  here  last  week,  and  a  certificate  was  produced  from 
the  recruiting  office,  munitions  area,  stating  that  appellant 
was  not  eligible  for  military  service  until  he  was  sent  a 
caUing-up  notice  bearing  the  stamp  of  the  Munitions  Area 
Recruiting  Office.     The  case  was  dismissed. 
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Before  the  Hants  Tribunal,  an  appeal  for  further  exemp- 
tion was  made  by  Mr.  J.  J.  Virtue,  electrical  engineer,  of 
Aldershot.  He  claimed  that  he  had  to  maintain  a  large  num- 
ber of  engines  used  by  various  firms  for  industrial  purposes, 
and  that  without  his  assistance  they  could  not  keep  the 
machines  running,  there  being  no  one  else  in  the  town  to 
take  his  place.  The  Local  Tribunal  stated  that  he  had  a 
partner  (Mr.  Burch)  who  could  carry  on  the  business,  but 
that  partner  had  been  enrolled  on  the  electricity  staff  of  the 
Aldershot  Command,  leaving  him  to  entirely  control  the  busi- 
ness, which  was  now  a  one-man  concern.  He  explained  that 
Mr.  Burch  had  attended  to  all  the  work  at  the  camp,  and 
recently  he  and  certain  workmen  were  taken  over  hy  Captain 
Mayne.  The  Tribunal  allowed  two  months,  with  leave,  to 
apply  again. 

An  appeal  made  fo-  the  retention  of  R.  A.  Pride  (40).  who 
is  in  charge  of  the  electric  light  plant  at  Shiplake  Court, 
Henley-on-Thames,  has  been  dismissed,  with  a  month's  grace, 
by  the  County  Tribunal. 

At  Burnley  Tribunal.  Mr.  Mozley.  tramways  manager,  ap- 
pealed for  a  senior  conductor  and  checker  on  the  local  tram- 
ways, ased  39.  married,  and  C '2.  He  also  applied  for  a  cashier. 
20,  single,  and  C 1.  He  said  they  were  in  a  helpless  position 
in  the  general  office.  It  was  becoming  serious  in  delaying  the 
accounts.  They  could  not  get  nut  the  annual  accounts;  they 
were  already  a  month  late.  The  rase  of  the  conductor  was 
adjourned  for  a  fortnight  in  order  that  the  man  might  be 
re-examined,  and  the  cashier  was  given  until  the  end  of  July. 

An  appeal  was  made  at  Southend  by  the  Corporation  for 
the  retention  of  a  mechanic  and  linesman  engaged  at  the 
electricity  works.  The  man  has  a  certificate  granted  by  the 
Munition  Area  Dilution  Officer,  and  Mr.  O.  X.  Howard  (M!G- 
tary  Representative)  said  he  should  take  further  steps  in  the 
case.     On  his  suggestion,  the  case  was  struck  out. 

On  the  appeal  of  the  Corporation,  Gillingham  (Kent)  Tri- 
bunal has  granted  exemption,  pending  substitution,  to  G. 
Sullivan  (39,  Class  02).  stoker  at  the  electricity  works.  Mr. 
A.  I~>.  Chalmers,  horouch  electrical  engineer,  said  that,  despite 
all  his  efforts,  he  had  failed  to  get  a  substitute. 

A  Whitehaven  electrical  enffineer  appealed  for  an  elec- 
trician, aged  35,  the  only  qualified  man  left  irt  the  business, 
and  whose  departure  would  mean  the  closing  of  the  business. 
The  Tribunal  allowed  a  month  with  a  view  to  the  man  taking 
up  work  of  national  importance. 

At  Ryde  (Isle  of  Wight).  P.  Churchill,  of  the  electric  light 
Works  staff,  stated  that  he  had  been  called  up,  although  the 
Tribunal  had  given  him  provisional  exemption.  He  was  in- 
formed that  all  such  exemptions  had  been  withdrawn,  and 
that  he  had  th«  right  to  appeal  to  the  Tribunal. 

A  Military  appeal  was  made  at  Colchester  against  condi- 
tional  exemption  held  by  F.  B.  Rodwell  (32,  Class  A),  a  stoker 
at  the  Corporation  electricity  works.  Mr.  W.  Frisby,  elec- 
trical engineer,  said  that  Rodwell  was  sent  to  the  works  by 
the  Tribunal.     The  exemption  was   cancelled. 

At  Aldershot.  on  June  12th,  an  appeal  was  made  by  A.  F. 
Edwards  (33.  Class  A),  electrical  wireman,  employed  since 
July.  1015.  at  the  central  power  station.  He  complained  that 
he  had  been  discharged,  having  been  released  by  a  War  Office 
order,  whilst  single  young  men  had  been  taken  on  from  a 
private  firm.  The  Clerk  said  that  applicant  was  actually  in 
an  exempted  trade.  This,  and  a  similar  appeal  by  another 
wireman,  were  put  back  for  a  month  for  the  Military  Repre- 
sentative to  bring  the  matter  to  the  notice  of  the  Aldershot 
Command. 

At  Eastbourne,  a  review  was  made  of  the  certificates  of 
12  men  at  the  Corporation  electricity  works,  seven  being  in 
Class  A 1.  three  in  B  2.  and  two  in  C  1.  The  Electricity  Com- 
mittee asked  to  retain  the  men  as  being  in  reserved  occupa- 
tions, and  on  the  ground  that  the  staff  had  been  reduced  to 
the  lowest  limit,  and  that  the  men.  by  their  work,  helped 
munition  work,  and  provided  light  for  military  hospitals. 
fas.  \n  application  had  been  made  to  the  Ministry  of 
Munitions  to  have  the  works  certified.  The  electrical  engineer 
(Mr.  J.  K.  Brydges)  said  that  if  the  staff  was  further  reduced 
it  would  involve  risk.  The  cases  were  respited  until  the  reply 
of  the  Ministry  of  Munitions  is  received. 


Sale  Prices  in  the  German    Electrical  Industry. — The 

following  is  the  table  referred  to  in  our  leader  pajres  to-day. 
showing  the  percentage  increases  on  the  basis  prices  as  compared 
with  the  pre-war  period  : — 


BUSINESS   NOTES. 


Fire. — The  recent  tire  at  the  jHorgab  Crucible  Co., 

Ltii.'s   works    at   Battersea.    which   caused    slight   dama. 
isolated   building  of  the   Crucible   Factory,   will   only  affect  the 
delivery  of  a  tew  special  sizes  of  crucibles  for  a  few  weeks  :  the 
production  and  delivery  of  Morganite  and  Battersea  carbon  brushes 
are  in  no  way  affected. 

Plant  for  Disposal.— The  JDartford  TJ.i).C.  invites  offers 

for  one  Ledward's  evaporative  condenser  (10,000  lb.  of  steam  per 
hour),  with  air  pump.  Particulars  are  given  m  our  advertisement 
pages  to-day. 
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It  is  explained  that  the  electrical  firms  receive  supplies  of  copper 
and  copper  alloys  from  the  controlling  departments  at  fixed  prices 
for  classes  Xos.  1  and  2.  these  being  higher  for  No.  2.  In  the  case 
of  class  3,  and  in  so  far  as  orders  for  peace  purposes  can  be  carried 
out.  it  is  mentioned  that  for  these  must  be  used  exclusively  any 
stocks  released  for  this  purpose,  supplemented  as  far  as  possible  by 
imports.  The  State  War  Department  makes  no  range  of  prices  for 
substitute  metals,  whilst  materials  for  the  manufacture  of  cables 
are  allotted  for  each  order,  and  the  customer  is  charged  on  the  basis 
of  the  prices  paid  for  these  materials. 

Denmark. — A.  company  has  been  started  in  Copenhagen 

with  the  English  title  of  the  Industrial  Trade  Co.,  with  a  capital  of 
li  million  kroner,  to  import  raw  materials  and  half  manufactured 
products,  and  export  the  completed  articles — viz.,  ventilators, 
certain   machine  tools,  motor  carburetters,  metal -filament  lamps. 

\r. 

Trade   Announcement.— Messrs.  Taylor,  Tixxici.m 

and  Co..  Ltd.,  have  moved  their  London  offices  to  110.  Cannon 
Street,  E.C.  4.  For  the  present  their  telephone  number  is 
"City  8693." 

Dissolutions  and  Liquidations.— Vaughax  Exoinkkh- 

ing  Works.  Ltd. — A  petition  for  winding  up  this  company  has 
been  presented  by  Edgar  Allen  &  Co..  Ltd..  and  J.  Bedford  &  Sons, 
Ltd.,  Sheffield,  and  it  will  be  heard  on  June  26th. 

J.  Yule  &  Co.,  hardware  and  electrical  stores.  613.  Manchester 
Road,  Poplar.  E. — Messrs.  J.  Yule  &  T.  E.  Xankivell  have  dis- 
solved partnership.  Mr.  Yule  will  attend  to  debts  and  continue 
the  business.  • 

Calmon  Asbestos  and  Rubber  Works,  Ltd. — The  Controller. 
Mr.  E.  H.  Fletcher,  has  applied  for  his  release. 

J.  L.  \  P.  Weidner,  London,  E.C,  selling  branch  of  German 
manufacturers  of  leaf  metal  and  aluminium.  ,Vc—  The  Controller, 
Mr.  G.  Bostock.  has  applied  for  his  r 

The    British    Ignition   Apparatus    Association. — There 

are  now  II  members  of  this  Association,  all  engaged  on  the  manu- 
facture of  ignition  magnetos  : — The  British  Thomson- Houston 
Ltd.:  the  British  L.M.  Ericsson  Manufacturing  Co..  Ltd.;  the 
British  Westinghouse  Electric  and  Manufacturing  Co..  Ltd.  :  tin- 
Electric  Ignition  Co.  (1913),  Ltd.  :  the  Fellowes  Magneto  Co.,  Ltd.  : 
Messrs.  Hill  Bros..  Ltd.:  the  L.M.  Magneto  Syndicate.  Ltd.; 
Messrs.  North  ,v  Sons.  Ltd.  :  the  Stentophone  Magneto  Works, 
Ltd.  ;  Thomson-Bennett  Magnetos,  Ltd.  ;  anil  Messrs.  ('.  A.  Yandex- 
veil  ,<c  Co..  Ltd. 

Book  Notice. — A  treatise  mi  "  Gyrostatics  and  Rota- 
tional Motion,"  by  Prof.  A.  Cray.  F.R.S..  is  in  the  press,  and  will 
be  published  by  Messrs.  Macmillan  &  Co..  Ltd..  as  soon  as  may  he 
possible  under  present  circumstances.  It  aims  at  giving  a  complete 
account  of  tops  and  gyrostats,  gyrostatic  action  in  machinery,  and 
gyrostatic  appliances. 
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LIGHTING  AND  POWER  NOTES. 


Australia.— The  Sutherland  Shire  Council  (N.S.W.)  has 
entered  into  a  contract  with  Mr.  T.  A.  Robinson  for  the  supply  of 
electric  lighting  in  Cronulla  ;  72  street  lights  of  from  50  to  100  C;P. 
are  to  be  installed,  whilst  electricity  for  private  consumers  will  be  ' 
available  at  5d.  per  unit. 

In  connection  with  the  proposed  electric  lighting;  and  pumping 
scheme  for  Mittagong,  N.S.W.,  Mr.  J.  N.  Franki  has  been 
instructed  by  the  Municipal  Council  to  prepare  plans  and  specifi- 
cations. 

The  Brisbane  City  Council  has  adopted  a-  recommendation  for 
the  lighting  by  electricity  of  certain  streets  in  the  East  Ward  ;  it 
is  proposed  to  substitute  20  electric  lights  of  200  c.P.  each  for  31 
gas  lamps.  The  cost  of  the  installation  is  estimated  at  £370,  and 
it  is  considered  that  there  will  be  a  saving  in  operation  and 
improved  lighting. 

The  ratepayers  of  Murwillumbah  Council,  Queensland,  have 
authorised  the  borrowing  of  £7,500  for  an  electric  lighting 
scheme. 

The  Sydney  City  Council  has  considered  a  report  by  the  Lord 
Mayor,  Alderman  R.  D.  Meagher,  in  reference  to  the  restriction  of 
the  electric  lighting  service  owing  to  the  shortage  of  plant  at  the 
Council's  power  house  and  the  inability  to  obtain  from  Great 
Britain  for  some  long  period  any  considerable  addition  to  the  plant. 
The  Lord  Mayor  reported  that  there  was  a  possibility  of  making 
use  of  the  surplus  generating  plant  at  the  power  houses  of  the 
Railway  and  Tramway  Commissioners  ;  terms  and  conditions  had 
been  submitted  on  which  the  Council  might  obtain  a  bulk  supply 
of  electricity  for  a  period  of  two  years,  with  option  of  renewal ; 
this  would  necessitate  the  purchasing  of  transforming  machinery,  at 
a  cost  of  £20,000,  for  distribution  purposes.  The  cost  of  the 
energy  to  the  Council  would  be  0'3d.  per  unit.  The  Council  would 
be  required  to  take  electricity  to  the  value  of  not  less  than  £6,000. 
The  city  electrical  engineer  states  that  it  is  impossible  to  obtain  the 
transforming  machinery  and  switchgear  from  British  manu- 
facturers, and  if  ordered  from  the  U.S.,  the  only  available  source, 
it  would  probably  be  ready  for  use  by  the  winter  of  1918.  The 
Lord  Mayor's  report  was  referred  back  to  the  Electric  Lighting 
Committee  for  further  consideration. — Tenders. 

Belfast.  —  Year's  Working.  —  The  working  of  the 
Corporation  electricity  undertaking  for  the  year  ended  March  last 
resulted  in  a  gross  profit  of  £36,541,  as  against  £45,700  in  the 
previous  year ;  after  deducting  loan,  sinking  fund,  and  income- 
tax  charges  amounting  to  £30,830,  as  compared  with  £28,200  in 
1015-16,  there  remained  a  net  profit  of  £5,697,  as  compared  with 
£17,400  in  the  previous  year.  The  city  electrical  engineer,  Mr. 
T.  W.  Bloxam,  in  his  report  states  that  the  large  increase  in  the 
working  expenses,  due  to  a  record  wages  bill  and  the  high  cost  of 
coal  and  other  materials,  was  the  cause  of  the  reduction  in.  the 
profits. 

The  Tramways  and  Electricity  Committee  has  decided  to  con- 
sider the  report  at  a  special  meeting. 

Burton-on-Trent. — Year's  Working. — During  the  past 

year  the  Corporation  electricity  undertaking  earned  a  total  revenue 
of  £23,956;  working  expenses  amounted  to  £12,110,  and  after 
deducting  loan  charges,  £7,183,  contributions  to  capital  expendi- 
ture £942,  and  special  expenditure  (including  £240  bonus  under 
the  profit-sharing  scheme"),  £710,  there  is  a  net  surplus  on  the  year's 

working  of  £3,010,  which  it  is  proposed  to  allocate  as  follows  : 

£1,350  to  expenditure  incurred  on  mains  extensions,  services  and 
transformers,  and  £1,660  to  the  renewals  fund.  The  total  number 
of  units  sold  during  the  year  amounted  to  3,993,197,  an  increase  of 
493,859,  or  14'11  per  cent,  as  compared  with  1915-16  ;  power 
supply  showed  an  increase  of  538.432  units,  and  heating  and  cooking 
an  increase  of  44,080  units.  The  total  average  works  cost  was 
728d.,  as  against  -658d.  in  1916,  and  the  total  costs  l'259d.,  as 
against  l'265d.  in  the  previous  year.  The  total  capital  expenditure, 
including  £2,458  during  the  year,  was  £129,938,  the  net  outstand- 
ing debt  at  March  31st,  1917,  being  £59.383.  The  maximum  load 
of  2,000  K\v.  was  reached  on  December  12th,  1916,  being  an 
increase  of  249  K\v.,  due  to  the  large  increase  in  h.p.  connected 
during  the  year,  the  total  h.p.  of  motors  connected  now  being 
4.(151  h.p.,  an  increase  of  691  H.p. 

Cheatn. — Street  Lighting. — The  Electricity  Co.  has 
given  a  rebate  of  66  per  cent,  on  the  contract  prioe  for  street 
lighting. 

Dublin. — The  Executive  of  the  Dublin  Citizens'  Associa- 
tion had  under  consideration  the  ruling  out  of  order  at  a  Corpora- 
tion meeting  of  a  proposed  addendum  to  a  report  on  the  new 
housing  scheme  in  the  Spitalfields  area  for  the  provision  of  electric 
lighting,  and  strong  exception  was  taken  to  the  procedure  by 
which  a  report  of  a  Committee  cannot  be  amended  in  open  Council 
until  it  has  been  sent  back  to  the  Committee. 

Electricity  Accounts.— The  method  of  collecting  electricity 
accounts  in  Dublin,  which  has  always  been  regarded  as  curiously 
anomalous,  was  referred  to  at  a  Corporation  meeting  recently, 
when  Mr.  P.  T.  Daly  urged  that  the  Electricity  Committee  ought 
to  have  the  collection  in  its  own  hands,  and  that  commission 
should  not  be  paid  to  men  for  accounts  which  they  did  not  collect. 
Mr.  Sherlock,  ex-Lord  Mayor,  explained  that  for  10  years  the 
Corporation  had  been  trying  to  get  the  collection  of  its  own 
accounts,  but  had  been  told,  in  the  most  positive  manner,  that  it 
had  no  legal  power  to  takeover  from  the  rate  collectors  the  collection 
of  electricity  accounts,     The  percentage   of  hud  debts  was,  how- 


ever, extraordinarily  low.  Alderman  Farrell  mentioned  that  when 
an  officer  of  the  Council  died  recently,  it  was  found  that  he  owed 
an  account  extending  over  several  years  for  electric  light.  That, 
he  said,  was  a  monstrous  state  of  affairs.  Councillor  O'Neill, 
chairman  of  the  Electricity  Committee,  said  the  widow  of  the 
officer  referred  to  was  paying  the  amount  by  monthly  instalments. 
A  special  meeting  of  the  Corporation,  after  considering  the 
report  of  the  Special  Committee  which  inquired  into  the 
administration  of  the  electricity  undertaking,  and  the  recommend- 
ation that,  failing  Col.  d' Alton,  Mr.  Mark  Ruddle  should  take 
entire  charge,  as  general  manager,  for  two  years,  decided  that  the 
report  should  go  back  to  the  Electricity  Committee,-with  the  full 
powers  of  the  Corporation  to  deal  with  the  matter. 

Dundalk. — Tar-oil    Fuel. — It  was    reported    at    the 

Urban  Council  that  all  five  engines  at  the  power  station  are  now 
running  on  tar-oil,  the  results,  so  far,  being  satisfactory.  Paraffin 
is  being  used  as  pilot  ignition  oil,  the  quantity  being  about  10  per 
cent,  of  the  total  quantity  of  tar-oil  used.  The  expense  in  fitting 
new  ignition  gears  on  engines  is  expected  to  be  recouped.in  less  than 
six  months'  working,  by  the  saving  from  the  use  of  tar-oil,  which 
is  a  home  product. 

Grimsby. — Year's  Working. — The  report  of  the  year's 
working  of  the  Corporation  electricity  department  to  March  31st 
last  shows  a  gross  revenue  of  £26,951,  works  costs  amounting  to 
£16,208,  and  interest,  loan  repayment,  &c,  to  £7,955  ;  the  net  profit 
was  £2,787,  an  increase  of  £936.  The  output  for  the  year  was 
3,154,188  units,  an  increase  of  nearly  20  per  cent,  on  the  year 
1915-16. 

Hereford. — TheT.C.  has  decided  to  dispose  of  twoBelliss- 

Silvertown  generating  sets  for  £  600,  and  a  Worthington  condenser 
for  £200. 

Kettering. — Year's  Working. — During  the  year  ended 

March  31st  last,  the  Council's  electricity  undertaking  sold  2,435,776 
units;  the  revenue  amounted  to  £19,052  (£7,000  being  derived 
from  sales  at  id.  per  unit) ;  the  generating,  distribution,  and 
management  costs  totalled  £12,185,  leaving  a  gross  profit  of 
£6,867.  Interest  and  sinking  fund  charges  totalled  £6,317,  leaving 
a  surplus  on  the  year  of  £550.  A  balance  of  £4,275  is  carried 
forward,  and  the  reserve  stands  at  £5,492. 

It  ha3  been  decided  to  lay  an  additional  feeder  at  an  estimated 
cost  of  £2,250  ;  also  to  increase  both  lighting  and  power  charges 
by  a  further  10  per  cent. 

King's  Lynn. — Year's  Working. — At  a  meeting  of  the 
T.C.,  the  Electricity  Committee  presented  a  statement  showing 
that  the  receipts  for  the  year  ended  March  31st  last  were  £7,933,  as 
against  £8,068  in  the  previous  year,  and  expenditure,  £7,643,  against 
£7,049,  leaving  a  profit  of  £290,  as  compared  with  £1,018  a  year 
ago.  The  average  works  cost  for  the  year  was  l'609d.  per  unit, 
as  compared  with  l'257d.  in  the  previous  year,  and  the  total  cost 
of  production.  3'614d.  per  unit,  as  against  3'194d.  The  Committee 
recommended  that  from  the  end  of  the  present  quarter  the  charges 
for  current  used  for  power  be  increased  10  per  cent.  After  some 
criticism  the  report  was  adopted. 

Kirkcaldy. — At  the  last  meeting  of  the  T.C.,  a  statement 
was  submitted  giving  reasons  for  deciding  not  to  adopt  Sir  John 
Snell's  recommendation  to  sell  the  Corporation  electricity  under- 
taking to  the  Fife  Electric  Power  Co.  The  proposal  that  the 
Corporation  should  sell  its  works  to  a  profit-earning  concern  and 
become  bound  to  it  for  a  period  of  years,  possibly  for  perpetuity, 
was  contrary  to  the  tendency  of  all  modern  legislation,  which  had 
aimed  for  years  at  putting  in  the  hands  of  the  municipalities  all 
the  public  utility  services.  The  Corporation  and  the  public  of 
Kirkcaldy  were  determinedly  opposed  to  any  proposal  to  place 
themselves  in  the  hands  of  a  company. 

Leeds. — Year's  Report. — In  further  reference  to  our 
note  on  page  573  on  the  year's  working  of  the  Corporation  elec- 
tricity undertaking,  during  the  year  under  review  54,992,742  units 
were  sold,  an  increase  of  10,203,520  units,  or  2278  per  cent., 
10,143,880  units  being  for  power  purposes,  as  compared  with 
27,385,097  in  the  previous  year.  The  aggregate  capacity  of  the 
motors  connected  has  grown  from  35,054  to  48,513  H.p.  ;  the  report 
states  that  the  rateable  value  system  of  charging  for  private  resi- 
dences is  being  increasingly  adopted,  the  sales  to  such  consumers 
lieing  66  per  cent,  greater  than  in  the  previous  year.  The  total 
cost  of  production  per  unit  sold  was  '98d.,  as  compared  with  '91d. 
in  1916.  The  total  all-in  costs  were  l'04d.,  and  the  average  price 
obtained  per  unit  sold  was  l'06d.  The  maximum  load  was  22,255 
Kff.,  the  total  capacity  of  the  plant  being  32,600  kw.  During  the 
year  a  new  6,000-kw.  alternator  was  brought  into  use. 

Leicester.— Year's   Working. — The  accounts  for  the 

year  ended  December  31st  last  show  that  7,030,940  units  were 
generated  at  the  Aylestone  works,  5,252,121  units  being  sold.  The 
total  revenue  amounted  to  £46,257, aslight  reduction  (£360)on  the 
previous  year,  while  the  total  costs  amounted  to  £31,917,  some 
£5.000  increase  on  1916.  The  gross  profit  of  £14,701,  with  £763 
taken  from  the  reserve,  was  absorbed  in  meeting  interest,  sinking 
fund,  and  other  charges.  The  reserve  funds  in  hand  now  amount 
to  £11,290.  The  Aylestone  station  supplied  1.393,310  units  to  the 
Lero  station.  The  Lero  station  had  an  output  from  steam-driven 
plant  of  18,169,920  units,  of  which  1,585,601  units  were  required 
for  station  use  ;  9,412,336  units  were  supplied  to  power  consumers, 
and  the  balance  to  the  tramway  undertaking.  The  power  con- 
sumers supplied  from  the  Lero  plant  numbered  292,  with  H,l00H.r, 
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of  motors.  The  total  costs  of  the  Aylestone  undertaking'  averaged 
l'45d,  per  unit,  and  the  receipts  were  212d.  The  overall  costs  of 
the  Lero  station,  including  interest  and  sinking  fund  charges, 
'71d.  per  unit,  and  an  average  of  '95d.  was  received  for  the 
power  units  sold,  the  surplus  (on  power  supply  only),  after  allow- 
ing for  distribution,  interest,  and  sinking  fund  charges  on  cables, 
&c.,  being  '135d.  per  unit.  or.  roughly.  £5,300,  which  is  incor- 
porated in  the  tramway  accounts. 

London. — Stoke  Newington. — The  Electric  Light 
Committee  recommends  that  the  Council's  minimum  charge  for 
electricity  supply  of  13s.  4d.  per  quarter  be  suspended  during  the 
June  and  September  quarters  of  the  year,  when  the  Summer  Time 
Act  is  in  force,  commencing  with  the  current  June  quarter. 

Poplar. — The  Electricity  Committee  recommends  the  Council  to 
support  the  Bradford  resolution  for  increased  municipal  repre- 
sentation on  the  Board  of  Trade  Committee  on  Electricity  Supply. 

Marylebone. — The  B.C.  is  recommended  to  agree  to  a  further 
increase  of  Jd.  per  hour  in  the  wages  of  employes  of  the  electricity 
department  (dating  from  April  1st),  except  to  the  clerical  staff, 
women,  boys,  and  engineering  assistants. 

L.C.C. — The  Finance  Committee  recommends  the  Council's 
sanction  to  the  borrowing  of  £'.(,185  by  the  Hackney  B.C.,  the 
balance  of  the  costs  of  the  buildings  in  connection  with  the  large 
scheme  of  extensions  of  the  B.C.'s  electricity  undertaking  ;  also  to 
the  borrowing  by  the  Islington  B.C.  of  £4,000  for  an  additional 
feeder  in  the  Belle  Isle  district,  and  by  the  St.  Pancras  B.C.  of 
£5,840  for  the  purchase  of  electrical  plant. 

Newport  (Mon.). — Price  Increase. — The  Council  has 
decided  to  increase  the  charges  for  electricity  by  a  further  10  per 
cent.,  making  30  per  cent,  altogether.  • 

Nuneaton. — Price  Increase. — The  Electricity  Com- 
mittee is  recommending  the  Council,  at  its  next  meeting,  to 
increase  the  charges  on  all  accounts  for  the  quarter  ended  30th 
inst.  by  20  per  cent.,  except  power  accounts,  where  the  increase  will 
be  10  per  cent. 

Ormskirk. — Price  Increase. — The  Electric  Supply  Co. 
has  decided  to  increase  the  price  of  electricity,  from  July  1st,  1917, 
by  id.  per  unit  for  lighting  purposes,  and  by  10  per  cent,  for  power, 
cooking  and  heating. 

Ossett. — The  T.C,,  last  week,  decided  to  increase  the  war 
bonus  to  Corporation  male  employes  to  7s.  per  week,  and  that  of 
female  employes  to  5b.  per  week.  ' 

South pOrt. — The  T.C.  has  referred  back  the  minute 
giving  the  Electricity  Committee's  sanction  to  the  Birkdale  Electric 
Supply  Co.  to  raise  the  charges  to  private  lighting  consumers  in 
the  district,  the  suggestion  put  forward  being  that  in  certain  par- 
ticulars the  Birkdale  Co.  was  charging  more  than  the  Corporation, 
in  violation,  it  was  alleged,  of  the  understanding  said  to  exist. 

The  Electricity  Committee  had  sanctioned  an  application  by  the 
Birkdale  Electric  Supply  Co.  to  charge  5d.  per  unit  plus  5  per  cent, 
to  private  lighting  consumers,  "  on  condition  that  the  increased 
profits  of  receipts  so  arising  shall  not  be  taken  into  account  in  the 
event  of  the  future  purchasing  of  the  undertaking  by  the 
Corporation." 

Swindon. — The  T.C.  has  decided  that  the  existing  scale 
of  charges  for  energy  shall  continue,  it  being  considered,  after 
taking  into  account  the  prospective  capital  expenditure,  that  the 
charges   are  sufficient  to  meet  the  expenses  of  the  undertaking  . 
during  the  next  three  years. 

Tasmania. — The  Launceston  Council  has  asked  Mr. 
Butters,  chief  engineer  to  the  State  Hydro-electric  Department,  as 
to  the  prospects  of  the  Government  erecting  a  transmission  line  to 
the  city  in  readiness  for  the  winter  of  1918,  and  he  has  replied 
pointing  out  the  necessarily  high  annual  charge,  £7.500.  and  that 
he  cannot  recommend  such  a  line,  but  has  referred  the  question  to 
the  Government. — Tenders. 

Torquay. — Price  Increase. — The  T.C.  announces  that 
from  the  Midsummer  reading  of  the  meters  the  charges  for  energy 
for  all  purposes  other  than  lighting  will  be  increased  by  \A.  per 
unit,  or  the  percentage  equivalent. 

Whitehaven. — The  T.C.  has  decided  to  make  no  altera- 
tion at  present  in  the  charges  for  energy,  owing  to  the  issue  some 
time  ago  of  a  leaflet  pointing  out  that  no  advance  in  the  charges 
for  electricity  was  proposed.  A  war  advance  of  10  per  cent,  had 
been  suggested  by  the  electrical  engineer. 

Worcester    Park. — Street   Lighting. — The   Lighting 

Committee  has  been  instructed  to  consider  the  question  of  lighting 
the  whole  district  with  electricity  ;  it  is  stated  that  the  Gas  Co. 
refused  to  consider  the  application  of  the  Council  for  a  reduction 
in  the  charges  on  account  of  the  reduced-lighting  regulations. 


TRAMWAY   and   RAILWAY   NOTES. 


Australia. — The  question  of  the  electrification  of  the 
Glenelg  and  other  suburban  railway  lines  in  South  Australia  was 
referred  to  recently  by  Mr.  A.  B.  Moncrietf,  Commissioner  of  Rail-, 
ways.  He  said  that,  as  far  as  the  Glenelg  line  was  concerned,  it 
would  vmdgubtedly  be  a  paying  proposition,     It  would  be  wise  \o 


give  the  matter  consideration,  but  to  hold  their  hands  while  the 
present  prices  prevailed. 

The  Prahran  and  Malvern  Tramway  Trust  (Victoria)  has 
authorised  the  construction  of  an  electric  line  along  Burke  Road. — 
Tender*. 

The  returns  of  the  revenue  and  expenditure  of  the  New  South 
Wales  tramways  for  the  nine  months  ended  March  Hist  last  show  a 
gross  revenue  of  £1,499,781,  an  increase  of  £13,917;  working 
expenses  amounted  to  £1.222,255.  an  increase  of  £05,967  ;  ami  the 
net  revenue  was  £277,526,  a  decrease  of  £52,050.  The  car-mileage 
was  19,098,588,  a  decrease  of  741,808  miles,  and  the  pas- 
carried  numbered  221,220,000,  an  increase  of  2.048,078. — Sydney 
Daily  Telegraph. 

Bradford. — Tramways  Keport. — The  city  treasurer 
presented  the  statement  of  accounts  for  the  year  ending  March  31st 
to  the  Tramways  Committee  last  week.  He  stated  that  the  figures 
did  not  accurately  represent  the  whole  position,  because  expendi- 
ture on  repairs  and  maintenance  had  necessarily  been  deferred 
owing  to  the  war,  and  would  have  to  be  met  later.  This  unascer- 
tainable  amount  was  outstanding  as  a  debit  to  be  ultimately  pro- 
vided for.  The  year's  net  profit  was  £30.802,  as  compared  with 
£29,771  last  year.  Traffic  income  had  increased  by  £11.920,  the 
year's  average  income  per  car-mile  being  Is.  l£d.  Traffic  expenses, 
including  the  wages  of  drivers  and  conductors,  had  increased  by 
&  1 1.700,  and  general  expenses  had  increased  by  £1,200.  In  these 
expenses  accident  insurances  and  compensations  had  increased  from 
£2,800  to  £4,500,  chiefly  due  to  the  Wyke  accident.  There  was  a 
decrease  in  costs  of  repairs  and  maintenance  of  £10,000  as  com- 
pared with  last  year,  and  of  £14,000  as  against  two  years  ago, 
£9,000  less  having  been  spent  on  the  maintenance  of  rolling  stock. 
Power  expenses  had  been  decreased  by  £500.  The  payment  to 
dependents  of  men  on  military  service  was  £14,350,  an  increase  of 
£6,013.  Interest  on  loans  was  slightly  increased, and  the  contribution 
to  sinking  fund  was  £800  less,  some  early  loans  having  been  paid 
off.  The  accounts  in  connection  with  the  railless  system  were 
included  in  the  figures  already  given,  but  the  separate  accounts  of 
the  department  showed  a  deficit  of  £3,176.  without  allowing 
anything  for  the  feeding  value  of  the  service  to  the  general 
tramway  undertaking.  One-half  of  the  original  cost  of  the  under- 
taking has  been  paid  off,  there  being  now  outstanding  loans  of  only 
£550,000,  whereas  the  capital  expenditure  was  £1,100,000.  After 
carrying  to  reserve  and  renewals  account  the  profit,  and  meeting 
renewal  expenses  incurred  during  the  year,  the  balance  of  that 
account  now  stood  at  £91,000,  from  which  £10,000  had  been 
appropriated  in  relief  of  the  rates  for  the  current  year. 

Continental. — France. — -The  Chemins  de  fer  du  Midi 
have  just  commenced  the  electrification  of  their  system  by  the  in- 
stallation of  electric  traction  on  the  Lourdes-Pierrefitte  and  Tarbes- 
Bagneres-de-Bigorre  sections.  This  first  experiment  has  proved 
successful,  having  resulted  in  a  saving  of  500  fr.  (£20)  per  day  in 
working  expenses. 

Two  hydro-electric  generating  stations  have  been  provided  for — 
one  being  now  completed  and  the  other  in  course  of  construction. 
These  stations,  according  to  a  recent  issue  of  La  Nature,  present 
special  features,  in  that  they  have  to  supply  a  public  service  which 
has  to  work  without  interruption.  The  water  supply  is  derived 
from  certain  mountain  torrents  a  mile  or  two  from  the  generating 
station. 

The  Soulom  station — i.e.,  that  which  is  now  completed— com- 
prises a  machine  room,  transformer  room,  a  switch  room,  and  two 
high-tension  network  distributing  towers.' 

The  generating  plant  comprises  three  turbines  of  3,500  h.p.  and 
two  of  350  H.P.  driven  by  one  water  supply,  and  the  same  number 
of  turbines,  of  the  same  power,  driven  by  a  second  supply.  Each 
turbine  drives  an  alternator  running  at  500  e.p.m.  in  the  case  of  one 
of  the  water  supply  lines,  and  at  330  r.p.m.  in  the  case  of  the  other. 
The  alternator  supplies  single-yjhase  current  at  6,000  volts  and  16'66 
cycles  per  second  ;  its  effective  electric  capacity  is  2,400  kw.  The 
small  turbines,  working  at  600  R.I'.M..  drive  D.O.  generators  supply- 
ing current  at  125  volts  for  supplying  the  auxiliary  services  and 
exciting  the  alternators. 

The  alternating  current  is  conducted  by  aluminium  bars  to  the 
transformer  room,  where  the  pressure  is  raised  to  60.000  volts, 
and  thence  to  six  oil-break  switches.  Two  main  switches  placed 
at  each  end  distribute  the  supply  to  the  two  towers  already  men- 
tioned, whence  aluminium  cables  conduct  it  to  the  transformer  sub- 
stations. In  the  latter  the  energy  is  stepped  down  from  60, 000  to 
12,000  volts,  and1  distributed  to  the  railway.  Bow  collectors  are 
fitted  on  56-ton  motor  coaches,  the  pressure  being  farther  reduced 
for  use  in  four  single-phase  motors,  each  of  125  h.p.  These  coaches 
can  attain  a  speed  of  85  km.  (53  miles)  per  hour.  The  goods  loco- 
motives weigh  85  tons,  and  are  also  fitted  with  bow  collectors,  and 
have  two  600-H.P.  motors  each.  They  can  haul  a  load  of  300  metric 
tons  over  a  I "6  per  cent,  gradient. 

Protection  against  lightning  is  provided  for  by  electrolytic 
arresters  fitted  on  the  supply  lines  ;  slow  discharges  arc  guarded 
against  by  hydraulic  dischargers. 

This  generating  station   of  Soulom,  with   its   two   supplief 
energy  and  two  groups'  of   machines,   is    capable  of   supplying 
12.000  K\v.  constantly,  plus  a  reserve  of  2,400  kw.     One  of  the 
groups,  with  its  own  water  supply,  is  used  as  an  emergency  set. 

Glasgow. — Lottery    Tickets. — At    a  special   meeting 

last  week,  the  T.C.  decided  to  approach  the  B.  of  T.  for  the  purpose 
of  securing  a  licence  to  legalise  a  lottery  scheme  with  the  object 
of  providing  comforts  for  sailors,  soldiers,  and  other  sufferers 
through  tin'  war.  It  will  ba  recalled  that  the  Lord  Advocate  and 
Secretary  for  Scotle  -  :>.?ter 
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refused  to  receive  and  discuss  the  position  with  a  delegation  from 
the  T.C.  The  sale  of  tickets  on  the  tramway  cars  was  suspended 
last  week  pending  a  definite  finding,  and  three  representatives 
visited  the  B.  of  T.  to  negotiate  in  the  matter.  The  receipts  for 
the  past  11  weeks  amounted  to  £16,881  12s.  9d.,  of  which,£  15,778 
was  distributed. 

Financial  Statement,  1916-17.— The  completed  statement  of 
accounts  of  the  tramway  department  for  the  year  ending 
May  31st,  1917,  has  now  been  issued,  and  shows  that  the  12 
months  under  review  have  been  the  most  notable  in  the  history  of 
the  undertaking.  As  was  published  iii  the  Review  recently,  the 
total  receipts  amounted  to  £1,260,1 15,  as  against  £1,157,336  for 
1915-16.  The  total  expenditure  was  £838,065,  compared  with 
£773,142.  The  balance  carried  to  net  revenue  account  amounted 
to  £422,049,  while  the  interest  on  investments  brought  in  £78,637. 
The  total  free  revenue  amounted  to  £500,686.  From  this  there 
fell  to  be  deducted  £339,707  ;  the  surplus  which  will  go  to  the 
common  good  of  the  city  is  £160,984.  against  643,548,  and  it  is 
pointed  out  that  recently  the  Committee  freed  the  undertaking 
from  debt,  and  thus  enabled  the  T.C.  to  subscribe  £2,000,000  to 
the  5  per  cent.  War  Loan. 

Halifax. — Shortage  of  petrol  has  necessitated  the  with- 
drawal of  the  Tramway  Committee's  niotor-'bus  service  to  Siddal, 
ai)d  threatens  a  similar  fate  for  Wainstalls  :  there  is  a  great  outcry 
in  these  isolated  places,  which  are  dependent  on  the  'buses  as  the 
only  means  of  conveyance. 

Lancashire. — Tramway    Wages. — The   Committee   on 

Production  has  decided,  in  connection  with  the  application  for  a 
war  bonus  of  10s.  a  week  made  by  the  Amalgamated  Association 
of  Tramway  Workers  on  behalf  of  employes  in  various  towns  in 
Lancashire  and  Cheshire,  to  grant  an  increase  of  2s.  6d.  a  week  on 
the  war  advance  now  being  paid  to  workers  (male  and  female) 
18 -years  of  age  and  over,  and  Is.  3d.  a  week  to  those  under  IS.  The 
amounts  are  to  be  regarded  as  war  wages,  dependent  upon  the 
abnormal  conditions  now  prevailing.  The  tramway  authorities 
affected  by  the  award  include  the  Corporations  of  Accrington, 
Ashton,  Bolton.  Bury.  Birkenhead,  Blackburn,  Burnley,  Man- 
chester, Colne,  Darwen,  Oldham.  Preston,  Rochdale,  Salford. 
Stockport,  Wigan,  Wallasey,  and  Warrington. 

Leicester. — Year's  Working. — The  total  revenue  of 
the  tramway  department  for  the  year  to  December  31st  last  was 
£216,270,  as  compared  with  £188,520  for  the  previous  year.  The 
working  expenses,  £152,953.  compared  with  £122.142  for  1915, 
leaving  a  gross  balance  of  £63,316,  a  reduction  of  £3,061  on  the 
previous  year. 

After  meeting  interest,  sinking  fund,  and  other  charges,  and  war 
allowances  amounting  to  £12,044.  or,  roughly.  £5,000  in  excess  of 
the  previous  year,  the  net  balance  remaining  was  C  L'.  1 57,  as  against 
£11,961  for  1915.  The  balance  has  been  placed  to  reserve.  During 
the  year  42,232,63s  passengers  were  carried,  an  increase  of  1.792.  ISO. 
and  the  car-mileage  was  4, 108,303.  an  increase  of  203,364  miles  on 
the  previous  year. 

Manchester.  —  Year's  Working. — During  the  year 
ended  March  31st  last  the  Corporation  tramway  undertaking 
carried  219  million  passengers,  as  against  209,900,000  in  the 
previous  year,  the  car-mileage,  18,388,302,  however,  showing  a 
decrease  of  nearly  100,000.  The  total  revenue  was  £  978,67s.  and. 
after  deducting  working  expenses,  £598,744,  and  war  allowances. 
£91,023,  the  gross  profit  remaining  was  £288,910.  Adding  bank 
interest,  &o.,  and  deducting  interest,  £61,091.  sinking  fund  charges, 
(.'  63. 359.  tramway  rent,  £27,426,  and  street  improvement  and  lease- 
hold charges,  there  remained  6159,007.  From  this  C  39,525  was 
placed  to  renewals,  income-tax  absorbs  £5,4117,  and  the  balance  of 
£  1O0. lion  is  contributed  in  aid  of  the  rates.  It  is  pointed  out  that 
after  paying  6100,000  in  rate  aid,  the  renewals  contribution  was 
limited  to  (139,525,  instead  of  £99.500.  which  would  normally  be 
provided.  The  revenue  represented  '575d.  per  car-mile  increase  : 
working  expenses  increased  by  '525d.  per  car-mile,  and  the  balance 
of  I'.C'.id.  per  car-mile  showed  an  increase  of  '051d.  The  tramway 
department  purchased  28,684,389  units  from  the  electricity  depart- 
ment at  l'151d.  per  unit,  and  used  1'56  units  per  car-mile.  During 
the  year  1.112,180  parcels  were  carried,  an  average  of  21,388  per 
week,  the  total  receipts  from  this  service  being  £14,418.  The 'buses 
operated  by  the  department  ran  ISO, 956  miles  and  carried 
1,116,760  passengers  ;  the  cost  per  mile  run,  including  depreciation, 
was  9jd.,  and  the  earnings  nearly  9|d. 

New  Zealand. — According  to  the  Australian  newspapers 

dated  April  21st.  just  to  hand,  it  appears  that  as  a  result  of  the 
strike  of  coal  miners  against  the  Military  Service  Act  the  Auck- 
land tramways  would  have  to  cease  running  within  ten  days, 
"unless  supplies  of  coal  are  forthcoming."  It  was  stated  by  a 
Member  of  Parliament  at  a  Labour  meeting  at  Greymouth  that, 
although  the  New  Zealand  miners  numbered  17  per  cent,  less  than 
before  the  war,  the  output  was  25  per  cent.  more,  and  the  output 
per  miner  was  "  a  world's  record." 

Southend-on-Sea. — Tear's  Working. — The  expenditure 

on  the  tramway  department  during  the  year  ending  March  31st, 
1917,  was  estimated  at  £40,150,  while  the  actual  expenditure  was 
£42,490.     The  income  was  estimated   at    640,300,  whereas  it  was 

actually  £45.452. 

Southport. — Tramway  Purchase. — An  expert  has  been 
appointed  by  the  Corporation  to  survey  and  value  the  Southport 
and  Birkdale  Tramway  Co.'s  undertaking  in  connection  with  the 
negotiations  for  purchase, 


TELEGRAPH  and  TELEPHONE  NOTES. 


Canada. — The  .earnings   of    the   cable,    telegraph,    and 

wireless  companies  and  the  Government  telegraph  service  of  Canada 
reached  $6,255,740  in  1916,  as  compared  with  $5,536,337  in  1915. 
The  pole  mileage  of  telegraph  lines  in  Canada  in  1916  was  40,251, 
and  the  wire  mileage  206,551.  In  1916,  10,835, 936  land  messages 
and  1,134,905  cable  messages  wore  transmitted. — T.  and  T.  Age. 

Russia. — An  All-Russian  Congress  of  professional  mili- 
tary radio-telegraphists  will  be  held  in  Petrograd  on  June  30th. — 
Times. 

Spain. — Compania  Iberica  de   Telecomunicacion  is  the 

style  of  a  company  newly  formed  to  work  in  Spain  and  Portugal 
the  De  Forest  wireless  patents.  The  company  is  in  negotiation 
with  the  provincial  authorities  of  Vizcaya  with  a  view  to  estab- 
lishing a  wireless  system  in  that  province. 

All  Spanish  merchant  vessels  of  500  tons,  or  over,  are  to  be 
provided  with  wireless  telegraph  apparatus  with  a  minimum  range 
of  100  miles. — T.  and  T.  Age. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Sydney. — August  22nd.  N.S.W.  Govern- 
ment Railways  and  Tramways.  Thirty-six  induction  motors 
(Specification  No.  488).  September  19th. — One  225-H.c.  synchro- 
nous motor  (Specification  No.  489).  Particulars  from  Electrical 
Engineer's  Office,  61,  Hunter  Street.  Sydney. 

Melbourne.  —  July  25th.  Victorian  Railways.  Step-down 
transformer  and  sub-station  equipment  for  Sandringham-Black 
Rock  electric  tramway.  Particulars  from  the  Chief  Storekeeper, 
Railway  Offices,  Spencer  Street.  Melbourne. 

Erith. — June  23rd.  Electricity  and  Tramways  Depart- 
ment. One  water-tube  boiler  with  superheater,  economiser,  auto- 
matic stoker,  &c     See  "  Official  Notices  "  June  15th. 

Exminster. — June  28th.  Electrical  appliances  for  a 
year,  for  the  Devon  County  Lunatic  Asylum.  Mr.  C.  Masters,  Clerk. 

Glasgow. —  Electrioity  Department.  Boiler-house  plant. 
E.H.T.  switchgear  (20,000  volts).     See  "Official  Notices"  June  15th. 

Newport  (Mon.). — June  30th.      Electricity  Department. 

Induced-draught  plant,  additions  and  extensions  to  fuel  economisers 
and  cooling  towers.     See  "  Official  Notices  "  June  15th. 

Salford. — fune  25th.     f  1)  Coal  supplies  for  12  months. 

(2)  Motor  wagon  for  coal  transport.  (8)  Steam  boiler  housing. 
Borough  Electrical  Engineer,  Electricity  Works,  Frederick  Road, 
Salford. 

Sleaford. — fune  29th.  250  tons  of  best  hard  steam  coal 
for  the  U.D.C.  Electricity  Works.  Mr.  G.  Horry,  Electrical 
Engineer, 

Spain. — Tenders  are  being  invited  for  the  electrification 

of  a  portion  of  the  railway  system  in  the  Asturias  belonging  to  the 
Compania  del  Norte.  The  section  in  question  is  62  kni.  in  length, 
extending  from  Puerto  de  Pajaxes  to  Busdongo,  and  includes 
79  tunnels.  The  principal  features  are  : — Train  speed,  30  km.  per 
hour,  up  and  down  :  weight  of  trains,  330  tons  gross,  without 
hauling  machinery  :  number  of  locomotives,  12  at  first,  nine  in 
service;  maximum  weight  per  axle,  14,000  kg.  :  supply  system, 
single  or  three-phase  in  feeders  and  working  lines,  or  three- 
phase  between  central  and  sub-stations  and  continuous  in  working 
line  ;  voltage,  1 5,000  in  working  line,  single-phase  current,  or 
2,000 — 3.000  volts  continuous  current.  If  three-phase  current,  at 
option  of  contractors.  The  installation  comprises  all  buildings, 
such  as  central  stations,  sub-stations.  &c,  transformers,  feeders, 
working  cables.  &c. — Intlimtria  e  Iweeneitmes. 

Warrington. — July  4th.  Motor  tower  wagon  for  Tram- 
way Department.     Borough  Electrical  and  Tramway  Engineer. 

Wolverhampton. — lone  22nd.  Reinforced  concrete  coal- 
bunkers  and  skeleton  structure,  for  the  Electricity  Department. 
Mr.  S.  T.  Allen,  Engineer  and  Manager. 

June  30th.  Electricity  Department.  Cooling  towers",  motor- 
driven  pumps.     See  "Official  Notices"  June  15th. 


CLOSED. 


Australia. — N.S.W.  Public  Works  Department.  Accepted 
tender  for  switchgear,  cables,  wiring,  transformers,  and  lightning 
arresters,  for  the  Government  Power  House,  Port  Kembla,  at 
specified  rates :  Australian  General  Electric  Co. 
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Glasgow. — The  T.C.  has  accepted  the  following  tenders 

for  the  Tramways  Department  : — 


Armature  coils.— British  Westinghousc  Co. 
■Trolley  cord.— Cookson  A  Co. 

Government    Contracts.— List  of  new  contracts  placed 

May.  1917  :— 

War  Office. 
X-ray  appliances  (protective!. — J.  L.  Hancock,  Ltd.;  Schall  &  Schall. 
Electric  cables.— India-Ruhl.er,  Guttapercha,  and  Telegraph  Works  Co., 

Ltd. ;  Siemens  Bros.  i  Co.,  Ltd. 
Ebonite.— India-Rubber,  Gutta-Percha,  and  Telegraph  Works  Co.,  Ltd.  ; 

C.  Mackintosh  &  Co.,  Ltd. ;  Peel-Conner  Telephone  Works,  Ltd. 
Electric  light  fittings   and   accessories.— Benjamin   Electric,    Ltd.  ;   Elec- 
trical Conduits,  Ltd.  ;  Elm  Works,  Ltd.  ;  Eureka  Conduits  and  Fittings 

Co.,  Ltd.;  Forward   Electric  Co..   Ltd.;    Gabriel*  Co. ;  S.  Heath  and 

Sons,  Ltd. ;  Bngram  \-  Kemp.  Ltd. ;  Nettlefold  &  Sons,  Ltd. ;  Oriental 

Tube  Co..  Ltd.  ;  Perfecta  Seamless  Steel  Tube  and  Conduit  Co.,  Ltd.  ; 

Rainsford  4  Lynes,  Ltd. ;  Satchwcll  «  Gittings ;  C.  J.  Thursfleld  and 

Co.,  Ltd. ;  Veritys,  Ltd. ;  Ward  A  Goldstone. 
Generating  sets  and  accessories.— Coventry  Simplex   Engines.  Ltd.;  W.  H. 

Dorman  &  Co.,  Ltd.;  R.  A.  Lister  &  Co.,  Ltd.  ;  Record   Engineering 

Co.,  Ltd. 
Termijials,     electrical    instruments. — Davis     &    Timmins;     L.    Herve ; 

Houghton-Butcher  Manufacturing  Co.,   Ltd.;    C.   J.  Thursfleld   and 

Co.,  Ltd. 
Works  services  electric  lighting.— Ellis  &  Ward,  Ltd. 
Iron  wire.— R.  Johnson  '&  Nephew,  Ltd. 

India  Office  Sto)he  Department. 
Carbon  cups. — Peel-Conner  Telephone  Works. 
Cells.— General  Electric  Co.,  Ltd. 

Copper  bolts.— Williams,  Foster  &  Co. ;  Paseoe,  Greenfield  &  Sons. 
Copper  sulphate. — G.  Boor  &  Co. 
Insulator  cups.— Bullers  Ltd. 

Switchboard. — Automatic  Telephone  Manufacturing  Co. 
Telephone  sets.— Peel-Conner  Telephone  Manufacturing  Co, 
Voltoids.— Brunner,  Mond  &  Co. 

Post  Office. 
Telegraph   apparatus.— Automatic  Telephone    Manufacturing  Co.,   Ltd. 

H.White  4  Co, 
Telephone  apparatus.— Automatic    Telephone  Manufacturing  Co.,   Ltd.; 

Gent  &  Co.,  Ltd. ;  Sterling  Telephone  and  Electric  Co.,  Ltd. ;  Western 
Electric  Co.,  Ltd. 
Air  line  arms.— T.  Gabriel  &  Sons  and  Burton. 
Bolts  for  arm  combiners. — Guest,  Keen  it  Nettlefolds,  Ltd. 
Cast-iron  brackets.— Bullers,    Ltd.  ;    A.    Kendrick    &    Sons,    Ltd. ;    Ley's 

Malleable  Castings  Co.,  Ltd. 
Submarine  cable.— Telegraph  Construction  and  Maintenance  Co.,  Ltd. 
Telegraph  Cables.— British  Insulated  &  Helsbv  Cables,   Ltd. ;  W.  Geipel 

and  Co..  Ltd.:  Henley's  Telegraph  Works  Co.,  Ltd.;  New  Gutta-Percha 

Co.,  Ltd.;  Telegraph  Construction  and  Maintenance  Co.,  Ltd.  ;  Union 

Cable  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. ' 
Cases  for  telephones.  -  Siemens  Bros.  &  Co.,  Ltd. 
Dry  cells.— British   Ever-Ready  Co. ;  J.  C.   Fuller  &  Sons,  Ltdr;  General 

'  Electric  Co.,  Ltd. 
Telephone  cords.— London  Electric  Wire  Co.  &  Smiths,  Ltd. 
Earth  plates.— Walls,  Ltd. 
Stay  rods. — Bullers,  Ltd. 
Airline  saddles  for  arms. — Bayliss,  Jones  &  Bayliss,  Ltd.:  C.  Richards  and 

Sons,  Ltd- 
Insulator  spindles.— Bullers,  Ltd. 
Steel  wire.  — Dorman,  Long  &  Co.,  Ltd. 
Galvanised  iron  wire. — Rylands  Bros.,  Ltd. 

London. — Stepney.  Electricity  Committee.  Accepted 
tenders  : 

Cleve  &  Co.— Sll-'JO  tons  D.S.  nuts  at  27s.  6d.  a  ton;  E.Foster  &  Co.,  100  tons 
West  Cannock  ^-in.  slack,  at  19s  4d.a  ton. 
The  Committee  recommends  the  renewal  of  the  contracts  for  a  further  12 
months  with  the  Reason  Manufacturing  Co.,  Ltd.,  for  meters,  at  an  increase  of 
10  per  cent.,  and  for  demand  indicators,  at  an  increase  of  5  per  cent,  on  the 
present  contract  prices,  and  with  the  Venner  Time  Switches,  Ltd.,  for  time 
switches,  at  an  increased  price  of  10  per  cent. 

The  Committee  has  accepted  the  offer  of  the  B.T.H.  Co.  for  three  earthing 
switches,  at  £55  10s. 

Woolwich  B.C. — Bruce  Peebles  &  Co. — Motor  converter.  £3,825. 

Marvleboxe.  —  The  Electricity  Committee  recommends  the 
Council's  acceptance  of  the  offer  of  the  British  Westinghousc 
H.  and  M.  Co.,  Ltd.,  for  two  air-pump  motors,  at  £329.  and  the 
offer  of  Edison  Accumulators,- Ltd..  of  £216  for  a  special  battery 
for  the  electric  vehicle. 

Hammersmith. — The  Electricity  Committee  recommends  ; 

That  no  tender  be  accepted  for  fitting  mechanical  stokers  to  three  of  the  oldest 
boilers,  but  that  the  boilers  in  question  be  disposed  of  as  soon  as  possible  ; 

That  the  tender  of  Messrs.  J.  P.  Hall  &  Sons  for  a  boiler  feed  pump  (plunger 
type),  at  £359,  be  accepted,  and  also  that  of  Mr.  E  C.  Berridge  of  £145  for  a 
strainer  for  condensing  water. 

POPLAR. — Electricity  Committee.  Accepted  tender  :  3,50Q-KW. 
turbo-generator,  with  G.E.C.  machine,  .£20,389. — Messrs..  Willans 
and  Robinson,  Ltd. 

G.P.O. — The  General  Electric  Co..  Ltd..  have  again  secured  the 
contract  for  Osrata  lamps — until  March,  1918. 

Sunderland. — T.C.   Electricity  and  Lighting  Committee : 

C.  C.  Wakefield  A  Co.—  Transformer  oil. 
Staveley  Coal  and  Iron  Co. — Cast-iron  piping. 
George  Angus  &  Co. — Pipe  joints. 

Swindon. — T.C.     30<>  tons  of  Bast  Cannoln  screenings 

coal  for  the  Electricity  Works. — Bowater,  Ltd..  of  Birmingham  ; 
22s.  fid.  per  ton  net. 

Wolverhampton. —  Corporation  Electricity  Committee. 
Accepted  tenders  for  fuel : — 

Holly  Bank  Co.— Washed  fine.  30,000  tons  ;  13s.  per  ton  delivered. 
Holly  Bank  Co.— D.S.  nuts,  15,000  tons  ;  16s.  per  ton  delivered. 
Mid-Cannock.— Fine  slack,  s,000  tons  ;  13s.  9d.  per  ton  delivered. 
Coombes  Wood.— lj-in.  slack,  10,000  tons  ;  12s.  9d.  per  ton  delivered. 
Browntaills.— H-in.  slack,  10,000  tons;  14s.  9d.  per  ton  delivered. 
Bowater.— East  Cannock,  50  tons  per  week;  15s.  6d.  per  ton  delivered. 
Brentnall'&  Cleland. — East  Cannock,  50  tone  per  week;  16s.  6d.  per  ton 

delivered. 
Brentnall  &  Cleland.— Coke  dust,  5,000  tons  ;  5s.  6d.  per  ton  delivered. 


FORTHCOMING     EVENTS, 

Physical  Society  of  London.— Friday,  June  22nd.  At5p.ro.  At  the  Imperial 

College  of  Science,  South  Kensington,  S.W.    Ordinary  meeting. 
Incorporated   Municipal   Electrical   Association.— Friday.   June  22nd. 

At   the   Institution  of  Civil   Engineers,  Great  George  Street,  S.W  .,  at 

10  a.m.,  Council  meeting ;  at  10.30,  Annual  general  meeting. 
Association     of    Supervising     Electricians.  — Tuesday,    Juno    26th.     At 

7.45  p.m.    At  St.  Bride's  Institute,  Ludgate  Circus.    Annual  general 

meeting. 
Tramways   and    Light   Railways   Association.— Friday,  June  .".ith.     At 

3  p.m.     At    the  Institution  of  Civil  Engfneers,  Great   George   Street, 

S.W.    Annual  congress. 


OUR     HALF-YEARLY     INDEX. 


As  it  is  necessary  to  effect  every  possible  economy  in 
paper  consumption,  the  Index  to  Vol.  KO  of  the  Elkc- 
trical  Review,  which  will  be  printed  in  the  course  of  a  few 
weeks,  will  be  supplied  only  to  those  who.  through  the  post, 
specially  apply  for  it.  To  such  it  will  lie  supplied  for  3d. 
post  free.  Any  reader  or  advertiser  at  Home  or  Abroad 
who  requires  a  copy  for  binding,  or  for  other  purposes,  is 
asked  to  make  application  therefor  promptly  to  :  The 
Publisher,  Electrical  Review,  4,  Ludgate  Hill,  Ixmdon, 
E.C.  4. 


NOTE5. 
Redistribution    of   Coal   Available    for    Steam    Boiler 

Purposes The  Controller  of   Coal   Mines   recently  circulated   a 

large  number'of  forms  asking  for  information  regarding  coal  used 
by  steam  boiler  owners  throughout  the  country.  Many  °f  these 
have  not  yet  been  returned,  and  firms  who  have  received  such 
forms  are,  therefore,  requested  to  forward  the  particulars  asked  for 
to  the  Controller  at  once,  otherwise  it  may  not  be  possible  for  their 
requirements  to  receive  consideration  in  connection  with  a  scheme 
which  is  being'  prepared  to  enable  a  suitable  supply  to  be  main- 
tained for  all  concerned.  Any  firms  or  persons  using  coal  for  land 
boilers  who  have  not  received  a  copy  of  the  form  should  apply  to 
the  Controller  of  Coal  Mines.  Box  D.S.R.,  8,  Richmond  Terrace, 
Whitehall.  S.W.  1. 

Illuminated  Signs  in  Scotland  Prohibited. — The  times 

states  that  'sky  sign  lights,  illuminated  advertisements,  and  other 
lights  used  outside,  or  at  the  entrance  to.  shops  or  places  of  amuse- 
ment are  prohibited  in  Scotland,  as  from  June  loth. 

Bosch  Magneto  Co. — We  stated  in  our  issue  of  April  13th 

that  the  British  interests  in  the  Bosch  magneto  had  been  purchased 
by  Messrs.  Vickers,  Ltd.  It  is  now  announced  that  Messrs.  Vickers 
have  formed  a  new  company — the  British  Lighting  and  Ignition 
Co.,  Ltd. — which  is  making  highest  grade  magnetos  known  as  the 
"  B.L.I.C'  The  company  has  its  offices  at  204,  Tottenham  Court 
Road,  London.  \Y.  1. 

Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers. — At  a  special  general  meeting  of  corporate 
members  on  Thursday,  last  week,  the  resolution  altering  the  articles 
of  association  to  provide  for  voting  by  proxy,  which  was  passed  at 
the  meeting  on  May  17th,  was  duly  confirmed. 

Sterling  Athletic   and  Social  Club. — On  Saturday  last 

the  sports  ground  of  this  club,  which  has  been  provided  by  the 
directors  of  the  Sterling  Telephone  and  Electric  Co.,  Ltd..  tor  the 
use  of  their  employes,  was  formally  declared  open  by  Sir  John  H. 
Bethell.  chairman  of  directors,  and  a  very  full  and  interesting  pro- 
gramme was  carried  out  under  ideal  weather  conditions.  The 
president  of  the  club,  Mr.  Guy  Barney,  briefly  introduced  Sir  John 
Bethell.  who,  in  performing  the  opening  ceremony,  expressed  the 
regret  of  the  directors  that  they  were  not  permitted  to  erect  a 
pavilion  and  carry  out  the  improvements  in  canteen  and  cloakroom 
accommodation  that  they  contemplated,  until  the  close  of  the  war. 
He  emphasised  the  necessity  lor  closer  relations  between  capital 
and  labour,  and  the  earnest  desire  of  the  directors  to  promote  the 
welfare  of  their  employes  in  every  possible  way. 

The  ground,  which  covers  abont  six  acres,  and  adjoins  the  works 
at  Dagenham,  has  been  laid  out  for  games  of  all  sorts.  There  was 
a  very  large  attendance  of  employes  anil  their  friends,  and  the 
arrangements  made  by  the  Executive  Committee  were  admirably 
complete  and  efficient.  The  principal  event  was  the  one-mile 
running  championship,  for  which  a  handsome  challenge  cup  was 
presented  by  Mr.  Burney  ;  it  was  won  by  Mr.  A.  E.  Elliott  in 
o  mill.  32  sec,  Mr.  R.  Miles  running  second.  The  ladies 
were  particularly  popular,  and  well  contested.  The  numerous 
prizes  were  handed  to  the  winners  by  Lady  Bethell  and  Mrs. 
Burney.  and  during  the  evening  a  musical  programme  was  per- 
formed by  members  of  the  club,  the  proceedings  ending  with  a 
dance. 

Electrical  Accessories  Association,  Ltd.  —  The  Second 

annual  ordinary  general  meeting  of  this  association  will  be  held  at 
the  registered  offices  of  the  association,  50,  Cannon  Street,  E.C,  on 
Thursday,  June  28th,  at  6.30  p.m. 
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Foreign    Trade. — The   May  Figures.  —  The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following:  electrical  and  machinery  figures  : — 

May,  Inc.  or      5  monthi,  li»17- 

Imports.  1917.  dee.  Inc.  or  dee. 

Electrical  goods         ...         99,774         —..86,716       -       41.132 
Machinery       788,37!)         -   98,4fi7       -     212.718 

Exports. 

Electrical  goods          ...       237,098         -114.053       -      157,571 
Machinery       1,695,284         -225.666       +  1,008,295 

Volunteer    Notes.  —  County    of    London   Engineer 

Volunteers  (Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W. 

Orders  for  the  week,  by  Lieut.-Colonel  C.  B.  Clay,  V.D.,  commanding  :— 

Munday,  June  25M. — Technical  instruction  for  No.  3  Company.  Right  Half 
Company,  at  Regency  Street.  Drill,  No.  8  Company,  Left  Half  Company. 
Signalling  Class.     Recruits' Drill,  6.80. 

Tuesday,  June  2dth.— Lecture,  6.30.  Company  Commander  Castell.  Physical 
drill  and  bayonet  fighting,  7.30. 

Wednesday,  June  27»i.— Drill,  No.  1  Company,  Right  Half  Company. 

Thursday,  June  2Hth.—  Drill,  No.  2  Company,  Right  Half  Company.  Ambu- 
lance Class,  6.30.    Signalling  Class. 

Friday,  Junt  Wh—  Technical  instruction  for  No.  8  Company,  Left  Half 
Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right  Half  Company. 
Recruits'  Drill,  6.30. 

Saturday,  June  30th.-  Commandant's  Parade,  2.45  ;  uniform,  for  drill  in  Hyde 
Park.    Recruits'  drill,  2.30. 

Sunday,  July  1st.— Parade  Clapham  Common  (Tube  Railway),  9.45  a.m., 
for  work  at  Bombing  School.    Uniform.    Rations  to  be  carried. 

Macleod  Yearslet,  Adjutant. 

Piece-Work  Rates. — The  adjustment  of  piece-work  rates 

of  wages  and  other  systems  of  payment  based  on  output,  necessi- 
tated by  alterations  in  manufacturing  methods,  has  been  a  fruitful 
source  of  difficulty  in  the  industrial  world.  But  very  satisfactory 
results  are  now  expected  to  flow  from  the  friendly  discussions  of 
the  questions  which  have  been  included  in  the  negotiations  on  the 
Munitions  of  War  Bill  conducted  by  Dr.  Addison  and  Mr.  Kellaway, 
with  the  Engineering  Employers'  Federation  and  with  representa- 
tives of  the  A.S.E.  and  the  Federation  of  Shipbuilding  and  Engi- 
neering Trades.  An  agreement  on  this  point  would  probably  do 
more  than  any  other  single  amendment  of  the  Munitions  of  War 
Acts  to  remove  suspicion  and  prevent  misunderstandings  in  future, 
and  all  friends  of  industrial  peace  will  share  in  the  hope  that  the 
important  agreement  which  is  being  negotiated  will  be  attended 
with  complete  success. — Daily  Telegraph. 

Peat  Utilisation  in  Ireland.— A  Joint  Committee  has 
been  appointed  in  Dublin  of  the  Institution  of  Electrical  Engineers, 
the  Institution  of  Civil  Engineers  of  Ireland,  and  the  Engineering 
and  Scientific  Association  of  Ireland,  with  the  object  of  investigat- 
ing and  reporting  upon  the  utilisation  of  the  peat  deposits  of 
Ireland. 

The  Board  of  Trade  Electricity  Supply  Committee.— 

We  understand  that  27  municipal  authorities  have  supported  the 
resolution  passed  by  the  West  Ham  T.C.,  and  34  authorities  that 
passed  by  the  Bradford  City  Council,  urging  the  necessity  of 
increased  municipal  representation  on  the  above  Committee.  Mr. 
Finney,  the  member  for  North- West  Staffordshire,  asked  a  question 
in  Parliament,  last  week,  which  drew  from  the  President  of  the 
Board  of  Trade,  in  reply,  an  assurance  that  the  representation  of 
local  authorities  on  the  Committee  would  be  increased. 

Bradford  Fuel  and  Food  Control. — The  Corporation  has 

appointed  a  Committee  to  set  up  immediately  machinery  for  the  pro- 
bable control  and  distribution  of  coal  and  foodstuffs.  It  is  proposed 
to  use  the  city  tramways  for  transport,  particularly  during  the 
night.  The  idea  is  not  immediate  competition  with  traders,  but 
preparation  for  emergency — compulsory  rationing,  grave  shortage, 
or  other  eventuality.  It  is  held  that  large  supplies  of  coal  could 
be  stored  at  the  gasworks  yards,  for  retailing  when  necessary  at 
reasonable  prices.  The  Committee  is  to  exercise  an  influence  to 
steady  prices  and  prevent  profiteering.  There  is  yet  some  doubt  as 
to  the  legality  of  the  proceeding,  and  as  to  whether  the  Committee 
would  have  any  power  to  enforce  its  decisions. 

Labour     Unrest    Commissioners. — According    to    the 

Times,  several  corrections  need  to  be  made  in  thelist  of  Commissioners 
published  on  page  656  of  our  last  issue.  The  third  member  for  the 
West  Midlands  Division  is  Mr.  J.  W.  Ogden,  J. P.  ;  the  third  mem- 
ber for  the  South-West  Division,  Mr.  T.  Chambers  :  and  the  third 
member  for  the  Scottish  Division,  Mr.  A.  G.  Cameron.  Our  con- 
temporary adds  that  Mr.  G.  M.  Hodgson,  of  the  offices  of  the  War 
Cabinet,  has  been  appointed  secretary  to  the  Commission. 

Tasmanian  Electrolytic  Zinc. — It  is  officially  reported 

that,  provided  no  delays  are  experienced  in  regard  to  the  delivery 
of  the  equipment,  the  first  unit  of  the  electrolytic  zinc  plant  at 
Itisdon,  near  Hobart,  will  be  in  commission  in  August.  The 
estimated  output  of  this  sectfon  is  10  to  11  tons  of  high-grade  zinc 
pei  day.— Sydney  Daily  Telegraph. 

Electricity  in  Agriculture. — Mr.  W.  T.  Kerr,  electrical 
engineer  to  the  Hereford  T.C.,  has  been  invited  to  give  evidence 
before  a  Government  Committee  on  the  Use  and  Distribution  of 
Electric  Power  for  Agriculture. 

In  a  report  to  the  Aylesbury  T.C.,  Mr.  W.  A.  Turnbull,  the  elec- 
trical engineer,  says  an  electro-culture  experiment  on  a  small  scale 
is  being  carried  out  on  an  allotment  at  the  electricity  works,  and 
he  hopes  to  fix  up  a  further  installation  in  the  near  future. 

Russian    Government    Electrotechnical    Section.  —  At 

the  Ministry  of  Trade  and  Industry,  a  special  electrotechnical 
Bection  has  been  formed  under  the  guidance  of  V,  M.  Speransky, 
the  object,  pf  which  is  to  study  the'  needs  and  interests  of  the 
Riwlnn   rVr.tn  .technical  industry  and  to  work  put  the  problerns. 


affecting  its  development.  This  Committee  in  its  turn  has  formed 
a  special  body,  to  deal  with  the  most  important  questions,  chiefly 
legal  suggestions,  made  up  of  representatives  of  Government 
Departments,  economic  societies,  &c.  At  a  recent  meeting  of  this 
Council,  it  was  decided  to  approach  the  Provisional  Government 
with  a  project  for  the  temporary  control  of  the  use  of  the  country's 
water  power. 

L.C.C.    Employes'    Wages.— The  Court  of   Arbitration 

lias  decided  that  shift  workers  and  certain  other  persons  employed 
at  the  Creenwich  generating  station,  including  senior,  junior  and 
sub-station  switchboard  attendants  who  work  overtime  only  when 
additional  assistance  is  required,  are  to  be  paid  an  extra  overtime 
rate  of  time-and-a-quarter  on  the  six  week-days,  and  double  time 
on  Sundays  and  Bank  Holidays  ;  no  extra  overtime  rate  is  to  be 
paid  where  overtime  is  worked  owing  to  the  absence  of  workmen. 

Appointments  Vacant. — Assistant  electrical  engineer 
(.£240;,  for  the  Eastern  Command:  chief  "clerk  (60s.),  for  the 
Beckenham  TJ.D.C.  Electricity  Department  ;  charge  engineer  (40s. 
to  45s.),  for  the  Bedford  Borough  Electricity  Works  ;  station 
engineer  (£250),  for  the  Didcot  Ordnance  Department  ;  fitter 
(50s.),  for  the  Leek  U.D.C.  Electricity  Department.  See  our  adver- 
tisement pages  to-day. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movetne?its. 


Central  Station  and  Tramway  Officials. — Marylebone  Elec- 
tricity Committee  has  increased  the  salary  of  Mr.  T.  C. 
Bacon,  chief  mains  assistant,  from  £5  7s.  6d.  to  £5  15s.  per 
week;  that  of  Mr.  W.  Harper,  chief  assistant  to  secretary 
and  accountant,  from  £i  12s.  6d.  to  £4  17s.  6d.  per  week; 
and  that  of  Mr.  G.  H.  Evans,  meter  superintendent,  from 
£i  12s.  6d.  to  £5  per  week.  The  Committee  recommends 
that  Mr.  F.  B.  Leonard,  chief  station  superintendent,  who 
has  satisfactorily  carried  out  the  duties  of  station  superinten- 
dent during  the  sick  leave  of  Mr.  T.  K.  Richardson,  be 
appointed  from  June  1st  station  superintendent  at  a  salary 
of  ±'400  per  annum.  The  Committee  has  received  a  communi- 
cation from  Sir  Arthur  Duckham,  K.C.B.,  expressing  his 
appreciation  to  the  Council  for  lending  Mr.  Seabrook's  ser- 
vices in  connection  with  the  experiments  on  the  economical 
use  of  coal. 

The  L.C.C.  Highways  Committee  recommends  that  Mr.  T. 
E.  Thomas,  commercial  superintendent  of  the  Metropolitan 
District  Rly.  Co.  and  L.G.O.  Co.,  &c,  be  appointed  develop- 
ment superintendent  in  the  traffic  branch  of  the  Council's 
tramway  department  at  a  salary  of  £800  a  year. 

Mr.  R.  N.  Cole,  formerly  assistant  to  Mr.  A.  Blake,  engi- 
neer at  the  Fareham  U.D.C.  electricity  works,  has  been 
appointed  to  the  charge  of  an  electrical  station  under  the 
Indian  Government.  He  has  been  on  military  service  in  India 
since  the  outbreak  of  hostilities. 

Mr.  F.  Hosken,  tramways  manager  at  Darwen,  has  been 
offered  an  Admiralty  position  as  a  technical  officer  in  the 
Midlands.  The  appointment  will  not  preclude  him  from  super- 
vising the  working  of  the  local  tramways  by  periodical  visits. 
The  salary  of  the  electrical  engineer  and  tramway  manager 
at  Kilmarnock  has  been  advanced  by  £100  per  annum.  Those 
of  Mr.  Bexon's  assistant,  Mr.  W.  Upton,  and  Mr.  V.  Allan, 
the  station  superintendent,  have  been  raised  to  d£200  per 
annum. 

Mr.  R.  Allan  Brown,  chief  electrical  engineer  to  Falkirk 
Corporation,  prior  to  leaving  to  take  up  a  commission  in  the 
R.N.A.S.,  was  presented  by  the  employes  of  the  department 
with  a  gold  wristlet  watch  us  a  parting  gift.  Mr.  Climie, 
station  superintendent,  made  the  presentation. 
.  Mr.  Ernest  G.  Sanford,  resident  engineer  and  secretary  to 
the  Burnham  &  District  Electric  Supply  Co.,  Ltd.,  has  been 
appointed  resident  engineer  and  secretary  to  the  Minehead 
Electric  Supply  Co.,  Ltd. 

General. — Mr.  J.  S.  Highfield  has  removed  his  office  to  36, 
Victoria  Street,  S,W.  He  continues  his  connection  with  the 
Metropolitan  Electric  Supply  Co.,  Ltd.,  as  consulting  engi- 
neer. 

Messrs.  Codzens  &  Brown,  consulting  engineers,  are  re- 
moving from  50,  Queen  Anne's  Gate,  and  their  address  will 
be  9,  Old  Queen  Street,  Queen  Anne's  Gate,  Westminster, 
S.W.  1,  dating  from  June  24th.  Telegraphic  address  and  tele- 
phone number  unaltered. 

Roll  of  Honour.— Cleveland  and  Durham  Electric  Power, 
Ltd.,  of  Middlesbrough,  have  released  from  time  to  time  79 
of  their  employes  to  join  the  Colours.  The  following  have 
laid  down  their  lives  for  their  country  :  — 

Corpl.  A.  Barnes,  Durham  L.I.,  junior  engineer,  Grangetown  power  station. 

Pte.   W.   Bracegirdle,    R.N.D.,  Weardale  power  station. 

Gnr.    W.    Cadman,    H.R.    Heavy   Batt.,   junior  engineer,    Ayresome   power 

Sergt.  T.  Lewis,  Northum.  Fus.,  Clarence  power  station. 
Pte.  J.  Rowlands,    Durham   L.I.,  Bishop   Auckland  district. 
Pte.   W.  Tague,  Durham    L.I.,  Bishop  Auckland   district. 
Corpl.   Woodward,  Durham   L.I.,   linesman,  Bishop   Auckland  district. 
Acting   P.O.  T.    Hodgins,   R.N.D.,  fireman,   Weardale  power  station. 
Sec-Lieut.    E.    J.   Rapp,    8nd    Yorks,   Regt.,    junior  engineer,    Granflctown 
power  station, 
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In  addition,  10  employes  have  been  more  or  less  severely 
wounded.  The  following  honours  have  been  won  : — Sec- 
Lieut.  T.  Walton.  Albert  Medal,  Second  Class;  Sergt.  C. 
Hindle,  Military  Medal.  Several  other  employes  have  earned 
their  commissions. 

Major  A.  W.  Yignoles.  the  Grimsby  borough  electrical 
engineer,  has  been  decorated  with  the  D.S.O.  He  is  at  pre- 
sent acting  Lieutenant-Colonel,  and  is  in  command  of  a 
battalion. 

Captain  H.  Kember,  South  Lancashire  Regiment,  who  has 
been  killed,  aged  32,  was  with  the  W'estinghouse  Co.,  at 
Trafford  Park. 

Lance-Corporal  G.  W.  Batchelor,  Bedfordshire  "Regiment 
(from  the  staff  of  Messrs.  Rogers  &  Gowlett.  electrical  engi- 
neers. Watford),  who  has  been  gassed  at  the  front,  has  gained 
the  P. CM.  for  bravery  and  good  work  on  April  10th. 

The  Military  Cross  has  been  awarded  to  Temporary-Captain 
E.  A.  Barker,  R.E.,  borough  electrical  engineer  at  Barnsley. 

Sergeant  B.  Plant,  Lancashire  Fusiliers,  reported  missing, 
was  an  employe  of  Messrs.  Taylor  &  Tunnicliffe. 

Second-Lieutenant  Norman  R.  de  Pomeroy.  R.F.C.,  re- 
ported killed,  after  being  missing  since  October  20th,  1916, 
was  in  the  test  department  of  the  B.T.H.  Co..  at  Rugby. 

Private  G.  W.  Hipwel.  Oxford  and  Bucks  L.I.,  formerly 
at  Rugby,  with  the  B.T.H.  Co.,  and  recently  listed  as  miss- 
ing, was  killed  in  action  on  May  3rd. 

Private  C.  S.  Lnwood,  Worcester  Regiment,  who  has  died 
in  a  French  hospital  for  wounds,  was  an  electrical  apprentice 
with  Mr.  S.  P.  Marsh,  electrical  engineer,  of  Rugby. 

The  Military  Medal  for  gallantry  in  action  has  been  awarded 
to  Sapper  J.  Wratten,  Signal  Section.  R.E.,  who  was  on 
the  staff  of  Mr.  A.  J.  Bessant,  electrical  engineer,  of  East- 
bourne. 

Private  W.  T.  Rolfe,  Royal  Fusiliers,  who  was  with 
Messrs.  Crompton  «fc  Co.,  Ltd.,  Chelmsford,  has  fallen  in 
action. 

The  D.C.M.  was  presented  last  w-eek  to  Private  Bertram 
Watson.  Royal  Warwickshire  Regiment,  who  was  employed 
by  the  Manchester  Corporation  in  the  electricity  department. 

We  regret  to  announce  the  death  of  Captain  B.  J.  Moore, 
M.C..  R.F.C.,  which  took  place  on  Sunday.  June  10th,  at 
Gosport.  When  dying  at  a  great  height  his  machine  nose- 
dived to  the  earth  through  some  unknown  cause,  and  he  wa- 
instantly  killed.  Captain  Moore  was  an  Associate  Member 
of  the  Inst,  of  E.E.  He  was  the  grandson  of  the  late  Mr. 
John  Fuller,  and  the  nephew  of  Mr.  George  Fuller,  the 
managing  director  of  John  C.  Fuller  &  Son.  Ltd..  of  Chadwell 
Heath.  He  was  associated  with  that  firm  in  business.  Being 
engaged  in  the  manufacture  of  mechanical  and  electrical  mat- 
ters connected  with  the  working  of  internal-combustion 
engines,  his  interest  went  in  that  direction,  and  at  the  out- 
break of  the  war  he  at  once  offered  his  services  to  the  Royal 
Flying  Corps.  On  account  of  his  age.  it  was  not  easy  to 
quickly  get  a  commission,  and  rather  than  wait  he  took  his 
flying  certificate  and  enlisted  as  a  private.  After  some  ser- 
vice in  England  he  went  to  the  Front,  and  eventually  re- 
ceived his  commission  as  captain.  He  was  awarded  the  Mili- 
tary Cross,  which  was  presented  to  him  by  the  Kin;-*  in  Febru- 
ary last.  Captain  Moore  was  of  a  very  winsome  disposition, 
and  had  a  very  large  circle  of  friends. 

Second-Lieutenant  J.  M.  Clark.  Royal  Irish  Rifles,  wounded 
iu  action  on  7th  inst.  is  a  son  of  the  Rev.  Canon  Clarke,  Kil- 
lead,  Co.  Antrim,  and  by  profession  an  electrical  engineer. 

Marylebone  Electricity  Committee  reports  that  one  of  the 
youngest  employes  in  the  department  serving  with  the  Army 
in  France  has  been  awarded  the  Military  Medal  for  capturing 
an  enemy  machine  gun  and  team  : — Rifleman  John  Norris. 
who  volunteered  in  May.  1915.  when  only  17  years  of 
and  has  seen  much  service  in  France. 

Second-Lieutenant  G.  A.   M.   Leathem.   Royal  Irish  Rifles, 
wounded  in  action  on  7th  inst..  was  on  the  staff  of  the  Bel- 
rporation  electric  station. 

Sergeant  H.  Bramah,  Acting  Company  Sergeant-Major  of 
the  1st  Battalion  Gordon  Highlanders,  has  gained  further  dis- 
tinction on  the  battlefield.  Two  men  of  the  R.A.M.C.  were 
buried  in  a  dug-out  by  a  gas  shell,  and  all  the  passages  lead- 
ing to  and  from  the  dug-out  were  blocked.  In  gallantlv 
attempting  to  tescue  these  men  under  shell  fire,  the  R.A.M.C. 
doctor  and  Sergeant  Bramah — the  latter  being  at  that  time 
severely  wounded  by  shell  splinters — were  themselves  ren- 
dered unconscious.  Sergeant  Bramah  has  now-  been  awarded 
a  bar  to  the  Military  Medal  which  he  gained  in  July  last.  He 
is  on  the  resident  engineer  and  surveyor's  office  staff  at  the 
County  Asylum,  Hellingly,  and  is  at  the  Summerdown  Camp. 
Eastbourne. 

Obituary.— Mr.  M.  O.  Teagce.— A  Times  advertisement 
records  the  death  on  June  14th.  after  a  long  illness,  of  Mr. 
Morice  Ord  Teague.  A.M.I.E  E.  Another  advertisement  in 
the  same  paper  states  that  Mr.  Bertram  Henry  Hewett, 
AMICE.,  died  in  Bombay  on  June  11th.  Mr.  Hewett.  we 
believe,  was  electrical  and  mechanical  engineer  to  the  Bom- 
l  ay  Municipality. 

Will.— The  late  Sir  W.  Macdonalp  left  £200.000  to  Mac- 
donald  College,  which  is  affiliated  to  McGill  University. 


NEW     COMPANIES     REGISTERED. 


Veritys    Founders,     Ltd.     ( 14.7, 638). — Private    company. 

Registered  June  2nd  by  Slaughter_Jt  May,  IS,  Austin  Friars,  E.C.  Capital, 
£1  shares.  To  acquire  all  or  any  part  of  the  deferred  ord. 
shares  of  Veritys.  Ltd.  Agreement  with  G.  Verity,  J.  F.  Lister,  B.  C.  Evans, 
and  T.  I'ons.  The  subscribers  {each  with  one  share)  are:  G.  Verity,  Plume 
Works.  Aston,  Birmingham,  engineer;  B.  C.  Evans,  Plume  Works.  Aston, 
Birmingham,  company  director.  The  first  directors  are  :  G.  Verity,  J.  F. 
Lister,  B.  C.  Evans,  and  T.  Ions.  Solicitors:  Slaughter  Si  May,  18,  Austin 
Friars,    E.C. 

C.    E.    Falconbridge,   Ltd.    (147,691).— Private  .company. 

Registered  June  9th.    Capital,  £2,000  in  £1  shares.     To  carry  on  the  business 
of    electrical    engineers    and    contractors,    suppliers    of    electricity,    carriers    of 
passengers   and    goods,   &c.      Agreement    with    C.    E.    Falconbridge.     The  sub- 
scribers (each  with  one  share)  are:  C.  E.   Falconbridge.  114.  Mansfield  Road, 
tn,    electrical    engineer;    J.    T.     Kamp,     19,     Highfield    Road,     West 
il  engineer:   H.    E.  Crammard,  136,   Radeliffe  Road, 
us  are  not  named. 
Solicitor  :   A.   Barlow ,    1,    High    Pavement,   Nottingham. 

Moul   &  Co.,  Ltd.    (147.715). — Private  company.     Regis- 
tered   June     12th.       Capital,    £2.1100    in    £1     shares.      Manufacturers    of,     and 
importers  of  and  dealers   in,   all  kinds   of  speed-indicating  apparatus   and   parts 
:    accessories   thereto,    metallurgists,   mechanical  and   electrical    engi- 
The    subscribers    (each    with    one    share)    are:    J.    C.    Moul.    186, 
_in.;.:-r;    W.   A.    Landan.    11.5,    Westbourne' Terrace, 
VV.  2.  merchant.      Registered   office:    1.   St.    Anne's   Chambers,  Orchard   Street, 
Westminster. 

British  Barimar  Thermit  Welding  Co.,  Ltd.   (147,739).— 

Private  company.  Registered  June  15th.  Capital,  £5,000  in  £1  shares. 
Welders,  annealers,  metal  founders,  casters  and  workers,  wire  drawers,  tube 
makers,  jap.inners.  enamellers,  engineers,  boiler  makers,  electrical  engineers, 
motor  vehicle,  cvcie,  motor  boat,  and  aeroplane  manufacturers  and  repairers, 
fc.  The  subscribers  i each  with  one  share)  are:  C.  W.  Brett,  The  Bee  Hive, 
Bridge  Road.  Maidenhead,  engineer:  H.  E.  Lamplough,  Brampton,  Rickmans- 
wort'h,  engineer.  The  first  directors  are  :  H.  A.  Blackwell.  C.  W.  Brett,  H. 
E.  Lamplough.  and  W.  L.  Turner.  Qualification.  £250.  Solicitors  :  Kenneth 
Brown  &  Co.,    Lennox    House,    Norfolk    Street,    W.C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


San 

£10,000  p 
dated  191! 
Act,  1908, 
shares  of 
and  the  ( 
uncalled    l 

Kesw 

£20.000  in 
14th.  1917 
£10,100    5 


Luis     (Mexico)     Tramways,    Ltd. — Particulars    of. 

rior  lien  debentures  created  May  14th.  and  secured  by  trust  deed 
r,  filed  pursuant  to  Section  93  (3)  of  the  Companies  (Consolidation) 
amount  of  the  present  being  £1,000.  Property  charged  :  2,997 
a  Mexican  company,  referred  to  in  a  trust  deed  of  July  15th,  1912, 
:ompany's  undertaking  and  property,  present  and  future,  including 
apital.      Trustees:   H    C.    Walters  and   A.   Naylor. 

ick    Electric    Light    Co.,    Ltd.     (23,820).— Capital, 

15,000  pref.  and  5,000  ord.  shares  of  £1  each.  Return  dated  April 
3.420  ord.  shares  taken  up;  £3,420  paid.  Mortgages  and  charges: 
per  cent,   debentures. 


CITY     NOTES. 


Mr.   Herbert    Allen,    presiding    at   the 
Anglo-  annual    meeting,    said    that  in    1916    they 

Portuguese  did  a  record  business,  with  a  record  in- 
Telephone  crease  of  subscribers,  income,  and  profit. 
Co.,  Ltd.  The  current  year  promised  to  show  equally 

satisfactory  results.  The  gross  income  in 
1916  was  better  by  £11,655  than  for  1915,  but  the  net  profit 
increase  was  only  £2,493,  owing  to  increased  cost  of  materials 
and  labour,  and  chiefly  to  loss  on  remittances.  The 
exchange  for  the  current  year  might  be  anything  from  £20,000 
possibly  even  more,  and  that  was  one  reason 
why  they  had  adopted  on  this  occasion  a  rather  more  con- 
servative dividend  policy,  although  they  expected  some  set-off 
in  the  normal  growth  of  the  business.  They  also  had  to  take 
into  account  further  capita]  requirements.  The  end  of  the 
war  was  not  yet  in  sight,  but  even  a  victorious  ending  would 
not  necessarily  herald  a  sudden  loosening  of  the  purse  strings 
of  capital.  They  most,  therefore,  lie  prepared  to  rely  to  » 
considerable  extent,  and  tor  some  time  to  come,  upon  their 
surplus  revenues  for  meeting  capital  requirements.  It  was 
well  to  be  on  the  safe  side  and  husband  their  cash  resources, 
and  so  they  \vtre  recommending  a  curtailment  of  the  dividend 
until  they  could  see  their  way  ahead  a  little  more  clearly.  A 
special   resolution    was  the  meeting  increasing   the 

authorised  capital  from  £150,000  to  £200,000. 

Mr.    C.  S.    B.  Hilton  presided  at   the 
Birmingham       annual    meeting  on   June  11th.      He   said 
District  that   the  traffic  receipts  of   the  tramways 

Power  and        were    nearly    £7.000    better  than   in   1915, 
Traction  and  the  total  revenue  was  better  by 

Co.,  Ltd.  The  expenses    showed   a    considerable    in- 

crease. Onlv  £515  was  expended  on  re- 
newals, owing  to  the  impossibility  of  obtaining  materials  and 
labour.  The  wear  and  tear  of  the  track  and  rolli- 
was  becoming  more  and  more  accentuated  day  by  day,  and 
the  ultimate  eost  of  renovation  would  inevitably  be  increased. 
so   that   it    was  as  large   a   fund  as 

possible  for  this  purpose.  Brieflv  stated,  they  had,  after  pro- 
viding fully  for  reserves,  held  their  own.  and  increased  the 
carry-forward  by  £3,000.     They  were  paying  i\  per  cent,  on 
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the  preferred  ordinary  shares,  and  carrying  forward  £5,569. 
The  Shropshire  Power  Co.,  in  which  they  were  interested, 
had  paid  a  dividend  of  4  per  cent.,  compared  with  3i  per 
rent.  for  191"..  The  output  of  that  company  was  more  than 
doubled  (increase  115  per  cent.),  and  it  was  still  "growing. 
The  Birmingham  &  Midland  Motor  Omnibus  Co.  was  ad- 
versely affected  by  the  petrol  restrictions  11Dd  labour  shortage. 
The  tramway  companies  in  which  they  were  interested  had  in 
almost  .-very  case  paid  slightly  larger  dividends,  and  carried 
increased   sums  to  reserve. 

Sir  John  Gavky  presided  at  the  annual 
United  meeting  on  June  T2th.     He  said  that  the 

River  Plate  accounts  wen-  extremely  satisfactory,  not- 
Telephone  withstanding  the  difficult  times.  The  rate 
Co.,  Ltd.  of    progress    as  measured   by    subscribers' 

'■  ntations    showed    a   distinct   improvement, 

though  they  hid  not,-  of  course.,  reached  the  annual  rate  of 
increase  which  thev  had  .attained  before  the  war.  -The.net 
profit  was  £231.855,  as  against  £193,771  for  1915.  Their 
capital  expenditure  during  1916  was  appreciably  less  than  in 
1915.  a  large  amount  of  work  having  to  be  held  over  owing  to 
the  non-arrival  of  material,  and  same  even  might  not  be  in 
their  hands  this  Year.  Their  trunk  line  system  giving  con- 
nection to  the  city  of  Buenos  Aires  remained  as  at  the  out- 
break of  war.  Small  exchanges  had  been  opened  at  Bernal, 
Ituzaingo,  Gastelli,  Fisherton.  and  Dionisia,  and  the  common 
batterv  switchboard  installation  in  the  La  Plata  exchange 
referred  U>  last  year  had  been  brought  into  service  with  good 
results.  A  considerable  amount  of  underground  plant  had 
been  laid  in  Buenos  Aires,  as  well  as  in  Mar  del  Plata,  the 
Argentine  Brighton]  and  they  had  also  completed  an  aerial 
cable  scheme  in  Rio  Cuarto.  an  important  town  in  the  pro- 
vince of  Cordoba,  which  had  greatly  improved  the  service. 
In  Buenos  Aires  only  two  exchanges  remained  to  be  con- 
verted to  the  common  battery  system.  For  one  of  these  (Bel- 
grano)  the  new  building  was  now  practically  completed,  the 
switchboard  was  in  course  of  manufacture,  and  they  hoped 
early  next  year,  if  all  went  well,  to  have  the  exchange  work- 
ing." For  the  other,  and  last,  exchange  (Barracas),  they  had 
recently  purchased  a  site  for  the  new  building  at  a  favour- 
able price,  but 'it  would  not  be  possible  to  proceed  with  the 
manufacture  of  the  switchboard  until  after  the  war.  When 
these  were  completed  the  city  of  Buenos  Aires  would  be 
wholly  provided  with  telephone  plant  equal  in  efficiency  to 
that  of  any  other  great  city  in  the  world;  but.  of  course,  the 
general  development  to  meet  the  anticipated  growth  of  sub- 
scribers that  would  have  taken  place  in  normal  conditions 
had  been  arrested.  Careful  survevs  made  in  Buenos  Aires  in 
the  wars  1912-1913.  and  fully  studied  by  the  board  in  per- 
son:)! communication  with  the  general  manager,  the  engineer- 
in-chief,  and  the  consulting  engineers,  had  shown  the  need 
for  at  least  three  large  additional  exchanges  to  meet  the 
anticipated  requirements  between  the  years  1918-1922,  and 
the  site  for  one  had'  been  actually  purchased  when  the  war 
broke  out.  Owing  to  the  lack  of  materials  the  proposals 
originally  agreed  to  had  had  to"  be  deferred,  due  to  the  fact 
that  subsequent  to  the  year  1914  manufacturers  of  the  plant 
they  used  became  increasingly  and.  finally  wholly,  engaged  on 
war  work,  so  that  jireat  difficulty  was  experienced  in  obtain- 
ing stores,  even  for  maintenance  and  renewal  purposes. 
Fortunatelv,  the  ample  provision  made  for  growth  in  the  shape 
of  spare  plant,  which  must  always  be  provided  in  a  progres- 
sive telephone  service,  had  enabled  the  company  to  meet  the 
increase  of  subscribers  up  to  now,  although  should  the  war 
last  for  a  considerable  period  much  difficulty  might  be  experi- 
enced later.  The  results  for  the  current  year  promised  to 
be  as  good  as  those  that  were  before  them  that  day. 

The    Societc     d'Energie     du    Sud-Ouest. 
A  French  which    has    an    ordinarv    share    capital    of 

Supply  £960,000,  and  loan  capital  of  £545.000,  re- 

Company,  ports  that  the  production  of  the  company's 
works  in  1916  experienced  a  considerable 
increase,  owing  to  the  growing  demand  of  the  many  industries 
engaged  on  work  for  the  national  defence  in  the  district  of 
Bordeaux.  It  was  possible  to  cope  with  the  emergency  by 
the  utilisation  of  the  available  hydraulic  power  to  a  greater 
extent,  and  by  the  more  active  working  of  the  Tuiliere  steam 
power  station.  The  latter,  which  was  established  principally 
to  work  only. during  the  rises  from  periods  of  low  water,  had 
to  be. kept  in  operation  every  day.  and  had  yielded  increasing 
quantities  of  energy  as  a  result  of  the  starting  of  a  new 
unit  of  10.000  kw.  in  March.  1915.  The  complete  utilisation 
also  of  the  Tuiliere  hvdraulic  power,  together  with  the  ad- 
vance in  the  prices  of  coal  and  the  growing  increase  in  the 
demand  for  energy,  produced  at  the  steam  power  station,  ren- 
dered it  urgently  necessary  for  the  companv  rapidly  to  con- 
struct one  of  the  hydro-electric  works  which  had  been  investi- 
gated for  the  Dordogne  above  Tuiliere.  The  Mauzac  ■  fall, 
where  an  existing  dam  is  to  be  used,  and  for  the  utilisation 
of  which  the  necessary  administrative  authority  had  been 
obtained,  was  first  to  be  taken  in  hand;  and  it  could  be 
equipped  with  six  units,  each  of  2,000  rr.P.  The  second, 
which  would  be  situated  between  Mauzac  and  Tuiliere,  could 
lie  established  subseauently,  and  be  provided  with  six  units, 
each  of  3,800  h.p.  It  is  estimated  that  the  expenditure  on 
the  first  station,  and  on  the  feeders  and  distributing  works, 
will  amount  to  £840,000,  and  it  is  proposed  to  raise  a  loan 
of  £640,000  tot  this  purpose  in  the  first  place,  and  to  increase 


the  share  capital  by  £240,000  at  a  later  period.  The  com- 
pany's accounts  for  1916  show  net  profits  and  balance  for- 
ward amounting  to  £67,000,  and  a  dividend  at  the  rate  of 
6  per  cent,  has  been  declared. 

Mr.  \Y.   0.  Dalziel  presided  at  Cardiff 
South  Wales       recently  over   the   annual    meeting    of  the 

Electric  Power     company.     LA  full  report   of   the  meeting 
Distribution       appeared  in  the  Cardiff  and  South  Wales 
Co.  Journal  of  Commerce.]     He  first  referred 

to  the  death  of  Mr.  S.  Boulter,  who  was 
appointed  debenture  agent  under  the  19US  Act.  and  who 
represented  large  interests  and  rendered  valuable  services  dur- 
ing their  very  troublous  times  in  1908.  Mr.  G.  Collis  had 
be.-n  appointed  to  fill  the  vacancy.  Seventy-two  of  the  com- 
pany's 2oo  employes  (36  per  cent.)  had  joined  the  Forces,  and 
seven  had.  laid  down  their  lives.  All  the  working  expenses 
were  borne  by  the  Treforest  Electrical  Consumers'  Co..  Ltd. 
The  units  sold  increased  by  l;090,$6o  to  .'flr.058.161. '  Under 
the  circumstances  this  was  satisfactory.  Remote  as  the  con- 
nection between  the  business  of  an  electrical  supply  under- 
taking and  shipping  might  appear  to  be,  yet  their  output  was 
affected  to  a  considerable  extent  by  the  supply  of  tonnage  at 
the  coal  shipping  ports  in  that  district.  During  the  period 
under  review,  for  reasons  of  which  they  were  well  aware,  the 
shortage  of  tonnage,  combined  with  the  Government  restric- 
tions on  .the  export  of  coal,  had  naturally  reacted  on  the  work- 
ing of  the  colliery  undertakings  which  took  their  power  supplv 
from  them,  with  the  result  that  they  had  experienced  con- 
siderable fluctuations  in  their  output  from  week  to  week  and 
month  to  month.-  This  condition  of  things  was  bound  to 
affect  their  revenue,  and  particularly  the  costs,  because,  with 
the  exception  of  the  coal  cost,  practically  the  whole  of  the 
working  expenses  and  standing  charges  remained  "the  same 
whether  the  output  was  above  or  below  the  average.  After 
pa  client  of  all  working  expenses,  interest  on  prior  lien  deben- 
ture stock,  and  making  provision  for  depreciation  of  new 
plant,  there  was  a  surplus  of  £8,555,  an  increase  of  £1.798. 
This  surplus,  together  with  the  balance  of  £3,999  in  hand  at 
the  end  of  1915,  enabled  payment  to  be  made  of  the  full 
year's  interest,  £10.000.  on  the  original  debenture  stock,  leav- 
ing £2.554  to  be  carried  forward.  Here,  again,  the  heavy 
increase  during  last  year  in  the  cost  of  stores  and  material  of 
every  description  and  the  ever-increasing  cost  of  labour  had 
materially  tended  to  reduce  the  profit  they  should  otherwise 
have  made.  Nine  years  ago.  when  the  company  was  re- 
organised, the  net  revenue  of  the  Treforest  Co.  was  short  of 
the  amount  necessary  to  meet  prior  lien  debentures  interest 
by  £3.342.  In  the  past  year,  the  net  revenue  was  sufficient 
to  meet  prior  lien  debenture  interest,  and  was  within  £1,506 
of  meeting  ordinary  debenture  interest.  The  company's 
BysCefti  had  crown  steadily,  its  mains  now  extended  to  over 
130  miles:  the  public  utility  of  the  supply  had  become  estab- 
lished, and  it  was  reasonable  to  believe  that  it  would  in 
due  time  form  the  heart  and  arteries  of  the  industries  of 
South  Wales.  The  supply  was  in  demand  for  driving  every 
description  of  machinery  at  collieries,  steel  works,  chemical 
works,  ropeworks.  and  numerous  other  works^  and  for  public 
and  private  lighting  and  domestic  uses.  The  additional  elec- 
trical plant  connected  to  the  company's  mains  during  last 
year  amounted  to  7,422  h.p.  The  total  h.p.  now  connected 
was  nearly   40,000,   and   further  additions  were  coming  on. 

The  adoption  of  the  report  was  seconded  by  Mr.  T.  O. 
Callender.  who  said  that  the  whole  position  of  the  company 
was  steadily  improving,  and  at  a  time  not  far  distant  the 
company  would  be  able  to  pay  its  way.  Those  of  them  who 
had  looked  somewhat  closely  into  the  position  of  electrical 
supply  now,  end  what  might  be  expected  in  the  future,  when 
the  war  came  to  an  end  and  peace  reigned  once  more,  were 
thoroughly  impressed  with  the  position  which  electrical 
energy  would  hold  in  the  country,  and  they  had  every  reason 
for  believing  that  they  were  at  the  beginning  of  great  develop- 
ments in  the  use  and  extension  of  electricity  throughout  this 
country.  Knowing  the  forces  which  were  at  work  in  the 
development  of  the  new  England,  he  had  great  confidence  in 
the  future,  and  especially  with  regard  to  their  company. 

In  replying  to  complimentary  remarks  respecting  his  valu- 
able services,  Mr.  W.  A.  Chamen,  the  general  manager.  saiiV 
that  never  in  our  history  had  the  prospects  of  the  electrical 
industry  in  this  country  shown  so  much  promise  as  now.  He 
indicated  a  new  departure  which  was  likely,  in  his  opinion, 
to  come  about  within  the  next  few  years,  and  that  was  the 
application  of  electricity  to  agricultural  purposes,  not  merelv 
in  ploughing  and  performing  agricultural  operations  of  that 
kind,  but;  in  the  actual  stimulation  of  the  growth  of  crops. 
Experiments  were  being  carried  on  actively  at  Hereford,  and 
he  saw  no  reason  why,  as  those  experiments  promised  so 
well,  a  great  deal  of  the  same  kind  of  thing  should  not 
be  developed  in  the  rural  districts  of  South  Wales;  for  in- 
stance, in  the  Vale  of  Glamorgan  and  other  parts  of  the  Oow- 
bridge  rural  district.  Of  course,  their  largest  output  was  given 
to  collieries  and  steel  works,  and  what  they  might  call  heavy 
industries  of  that  kind.  It  might  be  a  little  difficult  to  say 
at  the  moment  how  at  such  prices  as  they  received  for  those 
supplies,  agricultural  supplies  could  be  made  to  pay,  but 
that  was  a  difficultv  which  could  be  got  over  by  charging  for 
electricity  in  a  different  way.  He  mentioned  that  matter 
because  it  was  already  engaging  the  attention  of  a  consider- 
able number  of  people  throughout  the  country. 
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Lord  Stuart   of  Wortles  presided    at 
London  and       the   annual   meeting,    on  June  13th.     He 
Suburban  said  that  the  conditions  due  to  the  war  had 

Traction  seriously  affected  the  prosperity  of  ail  the 

Co.,  Ltd.  companies  in    which  the  London   &    Sub- 

urban Co.  was  interested,  but  it  was  doubt- 
ful whether,  even  it  there  had  been  no  war,  the  expectations 
Df  the  net  revenue  derivable  from  the  London  United  Tram- 
ways Co.  which  were  formed  at  the  time  of  the  amalgamation 
effected  by  the  London  &  Suburban  Co.  could  have  been 
realised.  The  cost  of  maintenance  and  repair  of  the  perma- 
nent way  and  rolling  stock  had  been  greater  than  expected, 
and  the  elimination  of  competition  had  not  been  carried  out 
to  the  extent  hoped  for.  Discussions  between  their  company 
and  the  Underground  Railway  Co.  had  taken  place  with  a 
view  to  the  better  co-ordination  to  the  traffic  facilities  in 
Greater  London,  ami  it  was  hoped  that  these  would  lead  to 
better  understandings,  and  would  result  in  improved  profits 
to  their  company.  The  unfortunate  results  of  the  past  year's 
working  of  the  London  United  Tramways  Co.  were  entirely 
due  to  the  increase  in  the  cost  of  working,  for  which  the 
abnormal  conditions  caused  by  the  continuance  of  the  war 
must  be  held  accountable.  The  present  crisis  in  the  fortunes 
of  the  London  United  Tramways  need  not  cause  anxiety  as 
to  the  future  of  their  own  company,  but  the  board  would 
have  to  do  all  they  could  in  the  coming  negotiations  with  the 
first  mortgage  debenture  holders  of  the  London  United  Co. 
to  safeguard  the  £63,000  which  they  owed  to  the  London  and 
Suburban  Traction.  In  view  of  the  increase  in  the  wages  bill 
of  certain  of  their  subsidiary  companies,  and  other  difficulties 
which  the  continuance  of  the  war  must  bring  about,  share- 
holders could  hardly  expect  him  to  express  optimistic  opinions 
as  to  the  prospects  of  the  present  year's  operations,  but  it  was 
to  be  hoped  that  the  genial  weather  which  had  been  experi- 
enced since  May  1st  might  continue  for  the  rest  of  the  sum- 
mer. In  view  of  the  abnormal  increase  in  the  costs  of  opera- 
tion of  their  various  enterprises,  the  board  had  for  some  time 
past  been  devoting  their  efforts  to  increasing  where  possible 
the  price  of  its  commodities.  They  were  considering  pro- 
posals for  a  general  increase  of  fares. 


Southern  Brazil  Electric  Co.,  Ltd. — The  year  1916  was 
one  of  considerable  trouble  as  regards  the  development  and 
extension  of  the  company's  interests  in  Brazil,  owing  to  the 
difficulty  of  obtaining  the  requisite  materials  from  abroad, 
and  the  restrictions  and  delays  attending  their  shipment. 
These  difficulties  are  more  likely  to  increase  than  diminish, 
and  the  progress  of  all  new  work  must  therefore  necessarily 
be  slow.  General  conditions  in  the  State  of  Sao  Paulo  con- 
tinue prosperous,  and  the  rate  of  Brazilian  exchange,  which 
at  the  end  of  December  last  stood  at  12d.,  has  lately  risen  to 
13J-d.  The  operations  of  the  various  undertakings  in  Brazil 
continue  to  show  satisfactory  progress,  the  gross  revenue 
from  all  sources  being  16  per  cent,  higher,  and  the  net  revenue 
14  per  cent,  higher,  than  in  the  previous  year.  The  balance 
to  the  credit  of  profit  and  loss  account,  after  deduction  of  all 
charges  in  London  and  Brazil,  and  of  interest  on  debentures 
and  loans,  is  £'1,199,  plus  the  amount  remaining  to  the  credit 
of  this  account,  £'3,073,  making  £4,271,  which  the  directors 
propose  to  carry  forward. — Financial  Times. 

Altrincham  Electric  Supply,  Ltd. — During  1916  the 
number  of  consumers  increased  by  36  to  1,699.  After  pro- 
viding for  debenture  interest  and  charges,  &c,  the  profit  is 
£4,903,  plus  £918  brought  forward.  The  preference  dividend 
is  paid,  and  there  is  put  to  general  reserve  £500,  to  deprecia- 
tion reserve  £1,500,  and  to  excess  profits  duty  £447,  carrying 
forward  £975.  The  reduction  in  profits  is  due  to  the  Daylight 
Savings  Bill,  increased  price  of  coal,  and  higher  w-orking  costs 
generally.  £10,357  was  expended  on  additional  plant,  mains, 
&c,  including  a  new  turbo-generator.  Under  the  circum- 
stances, this  expenditure  has  had  to  be  temporarily  provided 
out  of  the  company's  resources.  It  is  not  considered  desirable 
to  declare  a  dividend  on  the  deferred  shares. 

Singapore  Electric  Tramways,  Ltd. — For  1916,  after 
charging  debenture  interest,  depreciation,  and  royalty  to  the 
Municipality  of  Singapore  on  tramway  profits  for  1915,  the 
accounts  show  a  profit  of  £9,913,  plus  £6,033  brought  for- 
ward. It  is  proposed  to  transfer  £3,000  to  depreciation  re- 
serve account,  and  to  carry  forward  £7,946.  The  power  ex- 
penses amounted  to  £17,005,  as  against  £12,319,  the  increase 
being  principally  due  to  the  cost  of  coal.  Sales  of  energy  for 
lighting  and  power  show  a  slight  decrease,  being  £13,530,  as 
against  £13,7S9  for  the  previous  year. 

James  Keith  &  Blackman  Co.,  Ltd. — The  accounts  show, 
after  providing  for  debenture  interest,  excess  profits  duty,  and 
allowing  for  depreciation  and  reserves  against  doubtful  debts, 
a  net  profit  of  £33.699,  against  £32,520.  Dividend  10  per  cent., 
same  as  for  1915,  free  of  tax,  on  the  ordinary  shares;  £20,000 
placed  to  reserve  account,  against  £10,000;  carried  forward 
■£14,102,  against  £10,515 

London  United  Tramways,  Ltd. — According  to  the 
Times,  the  committee  of  debenture-holders  appointed  to  in- 
vestigate the  company's  affairs  consists  of  Messrs.  David  A. 
Bevan,  E.  H.  Benson,  J.  C.  L.  Coward,  M.  W.  Mattinson, 
and  Albert  G.  Scott,  and  this  committee  will  report  to  the 
debenture-holders  at  a  meeting  to  be  held  on  July  25th. 


Russia. — The  Telephone  Construction  Co.  has  been 
formed  to  take  over  and  exploit  the  E.  A.  England  concern 
in   Moscow,  capital  2.000,000  roubles. 

The  General  Electrical  Co.,  formed  to  continue  the  business 
of  the  Russian  General  Electrical  Co.,  capital  24,000,000 
roubles,  has  begun  operations. 

The  United  Electrical  Engineering  Works  has  been  formed, 
with  a  capital  of  750,000  roubles,  to  take  over  the  Weinstein, 
Yishnyak  i:  Co.  electric  concern  in  Petrograd. 

Richardsons,  Westgarth  &  Co.,  Ltd.— The  accounts  for 
1916  show  a  profit  of  £119,377,  against  £76,241;  depreciation 
written  off  £35,000,  against  £25,000.  The  question  of  recon- 
struction has  engaged  the  attention  of  the  directors.  They 
are  of  opinion  that  the  position  can  only  be  met  by  a  reduc- 
tion of  capital,  and  a  resolution  will  "be  submitted  to  the 
shareholders  -  that  it  is  desirable  that  the  capital  should  be 
reduced  and  re-arranged." — Time's. 

Tata  Hydroelectric  Power  Supply  Co.,  Ltd.— Interim 
dividend  at  the  rate  of  7  per  cent,  per  annum  on  preference 
and  ordinary  shares. 

Calcutta  Electric  Supply  Corporation,  Ltd.— The  number 
ol  units  sold  to  consumers  during  the  four  weeks  ended 
April  27th,  1917,  amounted  to  2,174,348.  compared  with 
1,917,213  units  in  1916. 

Waygood=Otis,  Ltd — For  the  year  ended  March,  1916, 
the  profit  was  £23.501.  After  providing  for  depreciation  of 
plant  and  paying  the  preference  dividend,  the  balance  is  to 
be  carried  forward. 

Heenan  &  Froude,  Ltd.— A  petition  for  confirming  the 
reduction  of  capital  from  £200,000  to  £100  500  -  fa  be 'heard 
on  July  3rd. 


STOCKS     AND     SHARES. 


Tuesday  Eveni.no. 

For  some  occult  reason,  the  air  raids  are  supposed  to  be 
exercising  a  check  upon  Stock  Exchange  business;  but  if 
we  had  to  make  a  wager  on  the  point,  we  would  back  the 
weather  and  the  time  of  year  as  being  the  most  potent  influ- 
ence of  the  moment.  People  do  not  feel  energetic,  either 
physically,  mentally,  or  financially,  with  the  thermometer 
standing  in  the  neighbourhood  of  90 ;  and  although  there  is  a 
fair  amount  of  investment  business  going  on,  this  is  not 
enough  to  stir  prices  to  any  particular  extent. 

The  industrial  market  continues  to  command  what  re- 
mains of  interest  in  the  Stock  Exchange;  but,  even  here,  the 
volume  of  trade  passing  is  small.  Marconis  have  held  their 
rise  well;  not  quite  at  the  best,  they  are  still  substantially 
above  the  price  of  a  month  ago ;  and  a  wide  circle  of  interest 
is  agog  as  to  the  amount  of  bonus  which  the  company  is 
expected  to  receive  from  the  Government  so  shortly. 

In  the  Home  Railway  market  there  is  nothing  stirring. 
.Undergrounds  keep  their  improvements,  and  the  income  bonds 
remain  at  84.  The  6  per  cent,  income  debenture  stock  has 
risen  to  100.  From  various  sides  the  directors  of  the  com- 
pany are  being  urged  to  put  up  the  fares;  and  were  they 
to  do  so,  it  is  probable  that  the  travellers  who  use  the  system 
would  only  feel  that  they  had  been  lucky  to  have  travelled  so 
cheaply  throughout  nearly  three  years  of  war.  The  storm  of 
last  Saturday  in  the  Thames  Valley  and  the  West  End  of 
the  town  did  a  good  deal  of  temporary  damage;  but  what 
remains  of  the  British  workman  buckled  to  with  a  will  on 
Sunday,  and  in  a  surprisingly  short  space  of  time  traffic  was 
resumed — at  any  rate,  in  part — over  the  areas,  both  on  the 
roads  and  railways,  where  the  floods  had  been  most  pro- 
nounced. 

The  electric  lighting  market  shows  no  change  as  regards 
!(-  list  pf  prices.  There  is  a  growing  scarcity  of  shares,  how- 
ever; and  the  tendency  is  to  quote  prices  against  possible 
buyers.  In  other  words,  it  is  easier  to  sell  at  middle  prices 
than  it  is  to  buy.  Edison  Swan  £3  paid  are  another  6d.  to 
the  good  at  16s.  3d.,  making  a  rise  of  5/16  in  a  fortnight. 
But  the  fully-paid  shares  are  still  unchanged  at  27s.  M..  and 
the  -1  per  cent,  debenture  stock  continues  at  71J. 

Eastern  Extension  shares  at  L3J  show  J  rise,  and  are 
'  the  few  first-class  issues  in  this  market,  where  then- 
is  a  moderate  supply  pf  stock  still  available  for  the  buyers. 
Those  who  fancy  Eastern    I  dinary  stock  find  it  is 

lv  difficult  to  get  the  offer  of  as  much  as  £100  of 
it.  Globe  Telegraph  preference  at  10J  are  better.  United 
River  Plate  Telephones  are  ex  dividend,  and  have  recovered 
all  the  deduction.  Callenders  at  13}  are  ex  their  dividend  and 
bonus.     Henleys  remain  at  15$. 

Marconis  have  given  way  a  trifle  to  61s.  6d.,  although  the 
official  quotation  is  left  unchanged  at  3J.  There  is  Borne  little 
activity  in  Canadians  and  Americans,  the  former  being  a  good 
market  at  lis.  3d.,  while  the  latter  keep  about  16s.  The  last 
report  of  the   Canadian   Mai  as  disappointing,    but 

it  is  quite  .sufficient  for  the  parent  shares  to  go  ahead  for  the 
subsidiaries  to  sympathise;  and  various  favourable  rumours 
are  afloat  to  account  for  the  buying  of  the  Canadian  shares. 

Nothing  official  has  transpired  in  regard  to  Mexico,  but 
rumour  is  busy.    Stagnation  onc»  more  rules  in  the  markets 
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for  Mexican  industrials,  while  the  railway  stocks  of  the  coun- 
try are  moving  irregularly.  Amsterdam  is  trying  to  buy 
Mexico  Tramways  bonds;  maybe  this  has  significance.  Brazi- 
lian Tractions  have  risen  J  to  48,  the  exchange  continuing  to 
favour  Brazilian  issues.  Bio  de  Janeiro  Tramway  first  mort- 
gage 5  per  cent,  gold  bonds  have  hardened  to  S8£ ;  and  the 
5  per  cent.  50-year  mortgage  bonds  are  a  firm  market  at  751. 
San  Paulo  Tramway  5  per  cent,  debentures  came  in  the  other 
day  at  88.  Rangoon  Electric  preference  have  changed  hands 
between  4  7/16  and  4i,  these  carrying  the  dividend  of  3s. 
per  share  due  at  the  end  of  June.  British  Columbia  stocks 
are  quiet,  pending  the  arrival  of  the  papers  from  the  other 
side,  to  which  reference  was  made  here  last  week. 

Anglo-Argentine  Tramways  second  preference  fell  to  1\, 
which  is  half  their  par  value.  No  dividend  has  been  paid  on 
the  shares  since  December,  1915;  and  as  this  is  cumulative, 
there  is  18  months'  dividend  included  in  the  price,  when  it 
can  be  met.  The  distribution  is  5s.  6d.  per  annum.  Shares 
have  changed  hands  during  the  past  few  days  at  47s.  6d. ;  and 
the  first  preference  are  on  offer  below  £3.  The  5  per  cent, 
debenture  stock  can  be  bought  at  66. 

British  Insulated  have  risen  5s.  to  12|,  and  it  is  difficult  to 
find  shares  at  all.  The  iron,  armament,  and  steel  group  shows 
a  good  deal  of  strength,  but  rubber  shares  have  given  way. 
The  principal  reaction  has  come  in  those  shares  which 
attracted  most  attention  a  month  ago.  the  buyers  of  that 
time  now  being  ready — not  to  say  willing — to  take  profits 
where  such  are  available.  The  price  of  the  material  is  dull 
at  2s.  9d.  per  lb.  Tin  was  rushed  up  because  of  the  sub- 
marine figures,  though  without  stimulating  business  in  shares 
of  tin-producing  companies.  In  mining  markets,  as  in  other 
sections  of  the  House,  business  at  the  moment  in  travelling 
on  very  quiet  lines. 


SHAKE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies, 

Dividend  Price 

, ^— *  June  19,    Rise  or  tell 

1916.    1916,  1917.         this  week. 

Brompton  Ordinary       ....      10         9  6j  — 

Charing  Cross  Ordinary          ..66  8$  — 

do.       do,         do.     4*  Fret..       ij       H  BJ  — 

Chelsea       4         3  %  — 

City  of  London 8         8  12  — 

do.       do.    6  per  cent.  Pre!.       6         6  10  — 

County  of  London          ....       7         7  10$  — 

do.         6  per  cent.  Pref.       6         6  10  — 

Kensington  Ordinary     ....        7        10  6J  —    ■ 

London  Electric 8         8  1  — 

do.         do.  6  per  oent.  Pref.       6         4  8|  — 

Metropolitan        8         8  24  — 

do.           44  per  cent.  Pref.       44.       4 4  84  — 

St.  James'  and  Pall  Mall          ..88  64  — 

South  London      6         6  S|  — 

South  Metropolitan  Pref.        . .       7         7  21/-  — 

Westminster  Ordinary  ....       7         7  6j  — 
Telegraphs  and  Telephones, 

Anglo-Am.  Tel.  Pref 6         6  98  — 

do.            Def 83  6      14  22ft 

Chile  Telephone 8         8  7  — 

Cuba  Sub.  Ord 6         6  8  — 

Eastern  Extension          ....        8         8  13|  +  I 

Eastern  Tel.  Ord.           ....       8         8  189  — 

Globe  Tel.  and  T.  Ord 7         7  12|  — 

do.               Pref.           ..6         6  10J  +  J 

Great  Northern  Tel II       11  86J  — 

Indo-European 18       13  61  — 

Marconi       10        10  3J  — 

New  York  Tel.  44                                44        4*  99  — 

Oriental  Telephone  Ord.         . .      10        10  2|  — 

United  R.  Plate  Tel 8         8  6J  +  J 

West  India  and  Pan 6d.    6d.  lj,  +  Jg 

Western  Telegraph        ....       8         8  14  — 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  604  — 

Metropolitan         1         1  244  —  1 

do.         District       ..        . .      Nil      Nil  164  — 

Underground  Electric  Ordinary     Nil      Nil  l|  — 

do.               do.     "A"     ..      Nil      Nil  6/9  — 

do.              do.     Income         6         6  84  — 

Foreign  Trams,  4c. 

Dividend 

1916.     1916. 

Adelaide  Sup.  6  per  cent.  Pref.        6         6  6  — 

Anglo-Arg.  Trams,  First  Pref.           6*        64  2J  — 

do.                2nd  Pref.            64      —  24  -  4 

do.               6  Deb.      ..6         6  664  +4 

Brazil  Tractions 4         4  48  +4 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Elec.  Rly.  Pfce.    6         6  67J  — 

do.              do.           Preferred  Nil    Nil  874  — 

do.              do.           Deferred  Nil    Nil  324  — 

do.               do.            Deb.           4J        44  584  — 

Mexico  Trams  6  per  cent.  Bonds     Nil    Nil  37  — 

do.            6  per  cent.  Bonds     Nil    Nil  30  — 

Mexican  Light  Common          ..        Nil    Nil  144  — 

do.            Pref.     .-.         ..       Nil    Nil  2J4  — 

do,            1st  Bonds       ..        Nil    Nil  874 

MaNUTACTCEING    COMPANIES. 

Babcock  &  Wilcox         ....       16       16  3  — 

British  Aluminium  Ord.         ..        7       10  27/3  — 

British  Insulated  Ord 174      20  12|  +  J 

British  Westinghonse  Pref.               74       74  2j  —"A 

Callenders 20        20  ISi  xd  — 

do.        6  Pref.           ....         6         6  4  — 

CaBtner-KeUner 23        22  8j  — 

Edison  Swan,  £3  paid  ..         ..      —        —  16/3  +  /6 

do.       do.     fully  paid              —       —  lj  '  — 

do.       do.  4  per  cent.  Deb.        4         4  714  41 

Electric  Construction   ..        ..       74       74  rStxd         — 

Gen.  Eleo.  Pref 6          6  10  +  * 

do.        Ord 10        10  15  — 

Henley 26       26  154  — 

do.      44  Pref 44       44>  4  — 

India-Rubber       10       10  121  — 

Telegraph  Con 20       90  874  — 

*  Dividends  paid  tree  ot  Inoome-iax. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 
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1     Wednesday.  June  20th. 

CHEMICALS,  &c. 

Latest 
Price. 

fortnight's 
nc.  or  Deo, 

per  lb. 

1/6 

per  ton 

£76 

a  Ammonia.  Muriate  (large  crystal) 

„ 

£64 

.. 

a  Bisulphide  of  Carbon 

£33 

,, 

£61  10 

per  lb. 

2/6 

a        ,,        Per  chlorate 

2/- 

a  Shellac           

per  cwt. 

216/- 

a  Sulphate  of  Magnesia 

per  ton 

£16 

a  Sulphur,  Sublimed  Flowers 

£35 

,, 

£26 

per  lb. 

10Jd. 

per  ton 

120/- 

a  Sodium  Bichromate,  casks 

per  lb. 

METALS.   &c. 

c  Brass  (rolled  metal  2"  to  12"  baBis) 

per  lb. 

c      ii     Tubes  (solid  drawn) 

c      „     Wire,  basis 

c  Copper  Tubes  (solid  drawn) 

„ 

1/84  »°  1/9 

g      ,,       Bars  (best  selected) 

per  ton 

£166 

£165 

£165 

d      „       (Electrolytic)  Bars 

„ 

£142 

d      I.                „             Sheets     .. 

£167 

d      „                ,,             Wire  Rods 

£150 

d      i.                n             H.C.  Wire 

per  lb. 

1/5J 

8/- 

2/6 

•n  lierman  BUver  Wire        ...       ■■ 

2/8 

,, 

6/10 

h  India-rubber,  Para  fine 

3/1 

Id.  dec. 

i  Iron  Pig  (Cleveland  warrants)    . . 

per  ton 

Nom. 

1     „    Wire,  galv.  No.  8,  P.O.  qual. 

£42 

£2  inc. 

g  Mercury         

per  bot. 

Nom. 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  8/- 

e      ,,                ,,            ,,      medium 

8/6  to  6/- 

e      ii                 ii             ii      large  . . 

,, 

7/6  to  147-  4  up. 

d  Silicium  Bronze  Wire      . . 

per  lb. 

1/91 

r  Steel,  Magnet,  in  bars      , . 

per  ton 

g  Tin,  Block  (English) 

n    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

8/6 

a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  4  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


Quotations  supplied  by— 

g  James  4  Shakespeare, 

h  Edward  Till  &  Co. 

i  Boiling  4  Lowe. 

/  Richard  Johnson  4  Nephew,  Ltd, 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


Diesel  Engine  Users'  Association.— At  the  May  meeting 

of  this  Association,  a  very  instructive  and  interesting  paper  on 
the  subject  of  "Tar  Oil  Fuel  and  Diesel  Engines"  was  read 
by  Mr.  Geoffrey  Porter,  A.M.I.C.E.  (president),  in  which  he 
dealt  at  length  with  the  question  of  tar  oil  specifications  and 
the  quality  of  the  oils  offered  by  distillers,  and,  further,  with 
facts  observed  and  inferences  to  be  drawn  from  actual  expe- 
rience. In  view  of  the  present  high  prices  ruling  for  imported 
residual  petroleum  oils,  which  have  until  lately  almost  exclusively 
been  used  in  this  country  as  fuel  for  Diesel  engines,  and  of  the 
increasing  difficulty  of  obtaining  sufficient  supplies  of  this  class  of 
oils  in  present  circumstances,  the  problem  of  the  successful  use  of 
tar  oils  produced  at  home  is  not  only  of  the  greatest  interest  to 
users  of  Diesel  engines,  but  is  of  national  importance  as  well.  Mr. 
Porter's  statement  of  the  experience  gained  up  to  the  present  in 
connection  with  this  class  of  fuel  will  be  of  great  assistance  to 
many  users  and  prospective  users,  and  the  discussion  on  the  subject 
which  is  to  take  place  at  a  meeting  this  week  should  be  of  very  con- 
siderable interest.  We  hope  to  deal  with  Mr.  Porter's  paper  in  a 
later  issue. 

Assessment  for  Income-Tax — Allowance  for  Depreciation  of 
Diesel  Engines. — After  protracted  negotiations,  an  agreement  has 
been  concluded  with  the  Inland  Revenue  Authorities  to  increase  the 
rate  of  depreciation  upon  Diesel  engines  to  10  per  cent,  per  annum, 
with  the  proviso  that  this  increase  shall  remain  in  force  for  three 
years  after  the  cessation  of  the  war,  when  either  party  shall  be  at 
liberty  to  claim  a  revision!  The  appeals  have  been  in  the  hands  of 
Mr.  Arthur  D.  Bird  (of  Humphreys-Davies  i:  Co.,  Ltd.)  and  Mr. 
Percy  Still  (hon.  secretary  of  the  Diesel  Engine  Users'  Asso- 
ciation). 

Having  regard  to  the  present  high  level  of  taxation,  this  in- 
creased allowance  represents  no  inconsiderable  saving  to  those 
companies  and  corporations  entitled  to  the  concession,  and  the 
Diesel  Engine  Users'  Association  is  to  be  congratulated  upon  its 
enterprise  in  the  matter. 

About  two  years  ago  the  Association  took  up  the  question  of 
insurance  of  Diesel  engines  against  breakdown,  and  was  successful 
in  bringing  about  a  very  substantial  reduction  in  the  premiums 
which  had  been  previously  oharged  in  connection  with  that  class 
of  risk.  The  result  of  its  activity  in  connection  with  income-tax 
assessment  will  now  confer  a  further  very  important  benefit  on 
the  firms  and  undertakings  with  which  its  members  are  connected 
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AUXILIARY    MOTORS     AND     CONTROL     GEAR 
FOR     STEEL     WORKS. 


The  conditions  under  which  the  motors  for  driving  the 
auxiliary  machinery  in  rolling  mills  and  steel  works  have 
to  operate  are  extremely  severe.  They  have  to  be  started, 
stopped  and  reversed  with  the  greatest  rapidity  and 
frequency,  and  are  subjected  to  heavy  and  rapidly  fluctuating 
overloads.  Moreover,  motors  for  this  class  of  service  are 
often  located  in  confined  spaces  where  facilities  for  ventila- 


black  commutation,  and  much  greater  overloads  may  be 
carried  without  injurious  sparking  or  the  development 
of  unduly  high  mechanical  stresses.  Their  design 
embodies  a  number  of  special  features  to  facilitate  rapid 
replacement  of  any  part  that  may  be  damaged,  and  the 
nature  of  the  insulating  material  used  is  such  that  they  can 
be  run  safely  at  temperatures  up  to  ITjO3  C.  for  considerable- 
periods. 

The  general  appearance  of  these  motors  is  indicated  by 
fig.  1,  which  shows  one  of  the  smaller  machines.  It  will 
be  seen  that  they  are  totally  enclosed  in  steel  frames,  which 
are  split  horizontally.  The  lower  half  of  the  frame  is 
provided  with  four  heavy  feet,  and  stability  and  freedom 
from  vibration  are  ensured  by  their  wide  spread.  Wrought- 
iron  bails  cast  into  the  upper  half  of  the  frame  provide  a 
convenient  means  of  handling  the  motor.  There  is  a  large 
opening  in  the  frame  directly  over  the  commutator  and  brush- 
gear, which  are  thus  easily  accessible.  In  the  larger  sizes 
other  openings  are  provided ;  and  the  malleable 
iron  covers  are  held  in  place  by  locking  levers. 
The  frames  of  the  40,  GO,  and  80-h.p.  motors 
are  hinged,  so  that  the  upper  parts  may  be 
turned  back' ;  this  is  a  valuable  feature  where 
space  is  restricted,  as  it  generally  is  about  a 
mill. 


Fig.  1.— B.T.H.  Mill  Type  Motor,  30  h.p. 

fcion  and  the  radiation  of  heat  are  extremely  restricted,  and 
on  account  of  the  large  amount  of  dust  and  fine  particles  of 
mill  scale  suspended  in  the  air,  it  is  necessary  that  their 
working  parts  should  be  totally  enclosed. 

To  meet  these  and  other  conditions,  familiar  to  steel 
works'  engineers,  a  complete  line  of  new  mill  type  (MD) 
motors  has  been  specially  designed  by  the  British  Thomson- 
Houston  Co.,  of  Rugby. 


d£=- 


Fig.  3. — Automatic  Control  Gear. 

The  new  mill  type  motors  range  in  capacity  from  3  to 
150  h.p.,  and  are  designed  for  use  on  both  230  and  550-volt 
continuous-current  circuits.  They  are  rated  for  a  tempera- 
ture rise  of  75J  C.  after  a  continuous  run  of  one  hour  at  full 
load,  and  will  carry  loads  which  vary  instantaneously 
between  light  load  running  and  100  per  cent,  overload  with 


Fig.  2.— B.T.H.  Mill  Type  Motor,  with  Cover  Lifted, 
showing  Method  of  Handling  Armature. 

The  bearings  are  cast  with  the  frame,  and  are  therefore 
always  In  true  alignment.  The  bearing  liners  are  ol  cast- 
steel  filled  with  best  Babbit  metal,  and  the  two  halves  of 
each  liner  are  bolted  together.  The  upper  half  of  each 
liner  is  cast  with  a  lifting  ring,  as  shown  in  fig.  2,  and  it 
is  thus  possible  to  remove  the  armature  and  shaft,  and 
replace  them  immediately  with  a  complete  spare  unit 
without  delay  or  the  provision  of  any  speqial  lifting  tackle. 
Each  bearing  is  provided  with  two  oil  rings  to  ensure 
continuous  lubrication. 

The  poles  and  frame  are  so  arranged  that  it  is  not  neces- 
sary to  slacken  or  remove  any  of  the  bolts  or  disturb  the 
poles  in  any  way  when  lifting  the  upper  half  of  the  frame. 
This  is  clearly  shown  in  tig.  i'.  Neither  is  it  necessary  to 
disconnect  any  leads  inside  the  motor,  for  all  connections 
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between  the  two  halves  are  made  by  sleeve  couplings  out- 
side the  frame. 

In  the  smaller  motors  the  field  coils  are  made  of  asbestos- 
covered  wire,  while  in  the  larger  machines  they  are  of  copper 
strip  wound  on  edge  with  sheet  asbestos  between  the  turns. 
the  entire  coil  being  covered  with  sheet  mica  and  a  heavy 
wrapping  of  asbestos  tape.  All  main  and  commutating 
coils  are  duplicates,  and  may  be  put  on  the  pole  pieces 
either  side  up  without  any  chance  of  confusion  or  wrong 
connections:  it  is  only  necessary. to  connect  alternate  coils 
oppositely  in  an  entirely  obvious  manner. 

In  view  of  the  extremely  heavy  service  for  which  these 


Fig.  4. — Master  Controller. 

motors  are  designed,  the  shafts  and  bearings  are  exceptionally 
large,  and  the  mechanical  construction  of  the  armatures  is 
of  the  most  substantial  description.  The  armatures  are  built 
up  on  heavy  spiders :  the  front  flange  is  held  in  place  by  a 
shoulder  on  the  spider,  and  the  rear  flange  by  four  or  more 
fitted-  bolts  with  nuts  and  special  locking  devices  ;  the 
spacer  blocks  in  the  armature  cores  are  of  small  channel 
steel,  each  welded  to  the  adjacent  punching.  In  order  to 
secure  an  absolutely  tight  core  the  punchings  are  assembled 
so  as  to  vary  the  lay  of  the  iron  in  such  a  way  that  the  last 
punching  will  be  true,  and  the  pressure  on  the  core  will, 
therefore,  be  uniform  when  the  flanges  are  secured  in  posi- 
tion. The  insulation  on  the  punchings  is  a  special  varnish 
which  will  not  powder  or  flake  off. 

The  armature  coils  of  the  smaller  motors  are  formed  of 
asbestos-covered  wire  wrapped  with  mica  and  a  covering  of 
asbestos  tape,  after  which   the  slot  insulation  is  put  on  and 


The  commutator  bars  are  of  hard  drawn  copper,  and  are 
formed  with  cars  which  extend  to  the  full  diameter  of  the 
armature.  The  armature  conductors  extend  straight  into 
the  ears,  so  that  separate  commutator  leads  arc  eliminated, 
and  there  is  only  one  hard  solder  joint  for  each  connection 
between  armature  winding  and  commutator.  The  commu- 
tator shell  is  mounted  on  an  extension  of  the  armature 
spider,  so  .that  the  shaft  may  be  removed  when  necessary 
without  breaking  the  connections  between  the  winding  and 
commutator. 

The  armature  coils  arc  secured  in  the  slots  by  metal 
wedges,  and  the  ends  of  the  coils  are  secured  by  solid  metal 
bands  with  cottered  joints. 

The  ends  of  the  armature  windings  are  protected  from 
injury  by  the  commutator  ears  at  one  end,  and  at  the  other 
by  an  extension  of  the  end  flange. 

In  view  of  the  importance  of  extremely  rapid  acceleration 
the  armatures  have  been  made  small  in  diameter,  and  the 
peripheral  speeds  are  low  as  compared  with  those  of  other 
continuous-current  motors.  As  a  result,  the  power  required 
to  accelerate  an  MD  motor  to  full  speed  in  a  given  time  is 
only  one-third  to  one-fourth  of  that  required  for  a  direct  or 
alternating-current  motor  of  ordinary  design  and  the  same 
power. 

The  brush  holders  are  of  the  clock-spring  type,  with 
phosphor-bronze  springs,  and  are  quite  accessible. 

The  special  features  of  these  motors  are  : — (a)  Heavy 
mechanical  design  throughout ;  (b)  large  foundation  area 
covered  by  spread  of  feet ;  (c)  ease  and  rapidity  of  replace- 
ment of  the  various  parts ;  (if)  small  stored  energy  in 
rotating  parts  ;  (e)  non-combustible  insulation  ;  (/)  great 
overload  capacity. 

Although  primarily  intended  for  driving  live  roller  gear_ 
lifting  tables,  and  similar  exacting  duties,  these  motors 
may  be  used  with.,  advantage  for  ingot-stripping  and  ladle 
cranes,  charging  machines,  and  in  other  cases  where 
reliability  and  continuity  of  service  are  essential. 

The  use  of  ordinary  tramway-type  or  other  hand-operated 
non-automatic  controllers  for  the  motors  which  drive  live 
roller  gears  and  similar  machinery,  results  in  excessively 
severe  current  rushes  which  sooner  or  later  cause  injury 
to  the  armatures  or  breakage  of  shafts  or  pinions. 

The  disadvantages  attendant  on   the    use  of  the  hand- 


Fig.  5. — Three-high  Plate  Rolling  Mill  with  Auxiliaries  Driven  by  B.T.H.  Mill  Type  Motors. 


the  whole  then  compressed  to  size  in  steam-heated  moulds. 
The  result  is  a  strong  and  solid  coil  free  from  air  spaces 
and  not  easily  injured.  In  the  larger  machines  the  coils 
are  formed  of  copper  bars,  continuous  at  the  rear  end,  and 
the  soldered  clips  used  on  ordinary  motors  are  thus 
eliminated. 

An  important  feature  of  these  motors  is  the  use  of  the 
two  circuit  series  drum  or  wave  winding,  which  makes  pos- 
sible the  use  of  two  brush  holders  in  every  case  where  the 
current  is  such  as  to  allow  of  this,  and  in  the  ease  of 
the  larger  230-volt  machines,  where  it  is  necessary  to  use 
more  than  two  brush  holders  to  collect  the  heavy  currents. 
does  not  involve  the  use  of  any  equaliser  rings  or  cross 
connections  between  commutator  segments. 


operated  controller  can  be  avoided  entirely  by  the  use  of 
the  automatic  contactor  control  gear,  with  current-limiting 
attachments,  which  has  been  specially  designed  and  developed 
for  this  class  of  service.  This  gear  relieves  the  operator  of 
all  responsibility  for  slow  and  careful  handling  of  the  con- 
troller, and  limits  the  current  at  all  times  to  the  maximum 
value  the  motor  can  safely  carry.  The  acceleration  or 
reversal  of  the  motor  is,  therefore,  effected  with  absolute 
safety  at  the  maximum  rate  consistent  with  the  mechanical 
and  electrical  capacity  of  the  motor,  and  very  much  quicker 
than  is  possible  with  the  most  highly  skilled  manipulation 
of  the  ordinary  type  of  controller.  In  short,  the  use  of 
automatic  contactor  control  gear  enables  the  attendants  to 
work  the  mill  at  the  maximum  rate  of  output  possible. 
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A  set  of  control  gear  of  this  type  includes  a  contactor 
pane],  as  shown  in  fig.  3,  and  a  suitable  set  of  resistances, 
together  with  the  controller  shown  in  fig.  4. 

The  controller,  although  small  and  light,  is  of  the  same 
substantial  construction  as  the  larger  tramway  type  con- 
trollers made  by  the  same  firm,  and  has  three  points  for 
each  direction  of  motion,  viz.,  a  checking  point  on  which 
a  comparatively  large  resistance  is  connected  in  circuit 
to  limit  the  rush  of  current  when  the  motor  is  checked  or 
reversed,  a  slow  running  point  used  for  manipulating  the 
ingots  or  billets,  and  a  full-speed  point. 

The  controller  may  be  thrown  instantaneously  from  the 
full  forward  to  the  full  backward  running  position  without 
fear  of  damaging  either  the  motor  or  the  gear  to  which  it 
is  connected.  At  the  same  time,  the  motor  will  be  stopped 
and  reversed  in  the  shortest  time  possible. 

Only  the  small  current  required  for  the  magnet  coils  of 
the  contactor  passes  through  the  controller,  and  the  wear 
and  tear  of  the  fingers  is  therefore  very  small.  The  current 
supplied  to  the  motor  is  controlled  entirely  by  the  con- 
tactors, which  are  fitted  with  heavy  renewable  copper 
contacts,  and  provided  with  powerful  blow-out  coils. 

The  design  and  construction,  of  both  motors  and  control 
gear  is  regarded  by  the  makers  as  a.  triumph  of  the 
mechanical  and  electrical  arts,  and  we  understand  that 
the  combination  is  accepted  by  rolling-mill  engineers 
as  one  that  fills  a  long-felt  want,  and  is,  at  the  same 
time,  an  effective  insurance  against  those  annoying 
failures  and  delays  which  have  such  a  marked  effect  in 
cutting  down  the  output  of  rolling  mills  and  steel  works. 

A  three-high  plate  rolling  mill  with  auxiliary  plant 
driven  by  B.T.H.  mill-type  motors  is  shown  in  fig.  5. 


CLEANING     DIRTY     INSULATORS. 


[From  a  Telegraph  Engineering  Correspondent.] 

It  does  not  appear  to  be  generally  known  that  there  is  in 
existence  a  splendid  method  of  restoring  serviceable  insu- 
lators, brought  into  stock,  to  their  former  efficiency. 

No  matter  how  blackened  they  may  have  become  through 
long  exposure  in  murky  surroundings,  the  treatment  here- 
after described  will  bring  about  a  remarkable  improvement, 
without  lowering  the  insulating  value  of  the  porcelain. 

A  further  recommendation  lies  in  the  fact  that  excellent 
results  are  obtainable  at  small  cost,  and  with  a  minimum  of 
labour.  This  statement  is  made  after  an  experience  of  two 
years  with  hundreds  of  dirty  insulators  recovered  from  the 
most  grimy  parts  of  England. 

The  usual  method  of  restoring  a  semblance  of  cleanliness 
to  blackened  insulators  is  to  rub  the  porcelain  vigorously 
with  a  rag  and  moistened  sancl,  or  to  soak  them  for  several 
days  in  a  barrel  of  dilute  H2S04.  Either  of  these 
methods  gives  disappointing  results,  as  may  readily  be 
judged  if  an  inspection  be  carried  out  after  a  workman  has 
done  his  best  to  make  a  good  job. 

In  connection  with  the  approved  system,  it  is  necessary 
to  provide  an  iron  tank  partly  filled  with  water,  together 
with  an  admixture  of  quebracho  extract  and  caustic  soda. 
Into  this  tank  of  liquid  are  placed  the  -dirty  insulator  cups. 
and  a  steam  jet  is  applied  until  the  liquid  boils.  The  insu- 
lators are  then  taken  out  and  rinsed  in  clear  water. 

Perhaps  it  would  be  best  in  submitting  further  details, 
if  particulars  were  furnished  of  the  actual  arrangement 
which  the  writer  has  in  mind. 

An  iron  tank  i  in.  thick  and  2  ft.  x  2  ft.  X  18  in.  deep, 
capable  of  holding  120  insulators,  is  mounted  on  wooden 
supports  2  ft.  high,  so  that  a  workman  can  perform  his  duty 
comfortably. 

An  ordinary  steam  pipe  without  a  nozzle  is  made  to  enter 
the  tank  at  a  convenient  corner,  the  lower  end  of  which 
pipe  terminates  1  ft.  from  the  top,  thus  allowing  for  a 
space  of  6  in.  between  the  end  of  the  steam  pipe  and  the 
base  of  the  tank. 

As  soon  as  it  is  desired  to  commence  operations  this 
space  is  filled  with  water.  Quebracho  and  caustic  soda  are 
then  added  in  the  proportion  of  two  to  one.     A  tank  of  the 


before-mentioned  size  will  raiguire  :i  lb.  of  quebracho  extract 
and  H  lb.  of  caustic  soda.  The  insulators  are  then  inserted 
and  steam  is  turned  on  at  the  valve. 

The  whole  process  docs  not  occupy  more  than  45  minutes 

In. in  start  td  finish.  The  liquid  is  brought  to  boiling 
point  by  the  strain  in  about  1  .">  minutes,  and  the  insulators 
are  withdrawn  from  the  boiling  solution  after  a  period  of 
10  minutes. 

An  old  pair  of  smithy  tongs  is  used  for  recovering  the 
insulators  one  by  one  from  the  tank,  and  though  this  may 
lie  regarded  as  a  somewhat  crude  procedure,  mention  is  made 
of  the  fact  only  to  show  that  no  elaborate  precautions  need 
lie  taken.  As  each  insulator  is  brought  out  it  is  thoroughly 
rinsed  in  clean  water,  after  which  it  is  placed  on  a  drip 
board;  it  is  afterwards  stacked  in  the  stores  depot,  ready  for 
further  service  as  and  when  required. 

Experience  has  shown  that  tin  ordinary  coal  fire  under 
the  tank  does  not  give  such  satisfactory  results  as  a  steam 
jet  applied  as  directed.  It  will  be  obvious,  therefore,  that 
wherever  steam  is  available  this  process  of  cleansing  tele- 
graph, telephone,  or  power  insulators  has  much  to  recom- 
mend it. 

The  solution  should  not  be  allowed  to  stand  in  the  tank 
after  the  work  has  been  completed,  but  drained  off  and 
placed  in  a  barrel  for  later  use.  "When  needed  again  the 
liquid  would,  of  course,  require  strengthening  in  the  tank 
with  quebracho  and  caustic  soda  in  the  proportion  already 
given. 


CORRESPONDENCE. 


Letters  received  by  in  after  5  p.m.  on  Tuesday  cannot  appear  until 
tile  following  week,  Correspnmlentsshouldforward  their  communi- 
cations at  the  earliest  possible  moment.  .Xo  letter  ran  be  pull 'isliril 
unless  we  bare  the  writer's  name  anil  address  in  our  possession. 


Electric  Power  in  a  Cotton  Mill. 

Our  attention  has  been'  drawn  to  a  descriptive  article  published 
in  your  issue  of  the  25th  ult.,  entitled  "  Electric  Power  in  a  Cotton 
Mill,"  which  includes  the  following  sentence  : — 

"  The  whole  of  the  electric  plant,  lamps,  cables,  &c,  was  supplied 
by  the  General  Electric  Co.,  Ltd." 

As  all  the  cables  for  this  power  installation  were  supplied  by  us. 
we  can  only  conclude  that  the  person  responsible  for  the  publica- 
tion of  the  above  statement  had  incomplete  knowledge  of  his 
subject  and  that  he  failed  to  take  ordinary  precautions  to.  ensure 
its  accuracy. 

We  hope  you  will  publish  this  letter  in  your  next  issue,  and  thus 
give  equal/publicity  to  our  correction. 

.    For  W.  T.  Glover  &  Co.,  Ltd., 
6.  E.  Partington, 

Business  Manager. 

Trafford  Park,  June  16M,  1917. 


LEGAL 


General  Electric  Co.,  Ltd..  r.  Ossawa,  Ltd. 
In  one  of  the  Australian  Courts,  on  April  1 7th,  Mr.  F.  Leverrier. 
K.C.,  and  Mr.  G.  E.  Flannery  appeared  for  the  plaintiffs  ;  Mr.  F.  R. 
Jordan  appeared  for  the  defendants,  J.  Ossawa  &  Co.,  Ltd. 

According  to  the  following  report  in  the  Sydney  Momma  II,  ralil. 
the  plaintiffs,  a  few  days  earlier,  on  an  ex  parte  motion,  obtained  an 
interim  injunction  restraining  the  defendant  company  from  in- 
fringing the  plaintiff  company's  exclusive  trade  mark,  a  magnet 
for  certain  switches  and  electric  lighting  apparatus.  "  The  plain- 
tiffs allege  that  the  defendants,  who  were  Japanese  merchants, 
carrying  on  business  in  Sydney,  had  imported  into  Australia 
electrical  apparatus  bearing  the  plaintiffs'  said  trade  device.  Counsel 
for  the  plaintiffs  now  asked  for  the  continuance  of  the  injunction 
till  the  hearing. 

"  Mr.  JORDAN,  for  the  defendant  company,  asked  that  the  interim 
injunction  be  dissolved  on  the  ground  that  the  we  parte  application 
on  which  it  was  granted  suppressed  certain  material  facts  that 
were  known  to  the  plaintiffs.  His  clients  had  written  to  the  plain- 
tiffs stating  they  would  discontinue  selling  the  apparatus  bearing 
the  plaintiffs' trade  mark,  and  mentioning  that  they  had  only  in- 
dented consignments  from  England  of  the  said  apparatus  for  then- 
customers.  The  full  facts  of  the  case  had  not  been  placed  before 
his  Honour  when  the  ex  parte  application  was  made,  and  therefore 
the  order  was  improperly  obtained,  and  there  was  no  justification 
for  it. 

"  Mr.  Leverrier,  in  reply,  stated  that  the  defendants  had  dis- 
tributed a  number  of  the  plaintiffs'  electric  switches  bearing  their 
trade  device.  He  read  an  affidavit  from  the  plaintiffs'  solicitors, 
which  stated  that  the  omission  of  the  letters  which  had  passed 
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between  thern  and  the  defendants'  solicitors  had  occurred  entirely 
through  inadvertence  as  to  their  materiality  in  the  application  for 
the  interim  injunction. 

"  His  Honour,  while  unreservedly  acquitting-  the  plaintiffs' 
solicitors  of  wilfully  withholding  the  letters,  said  that  he  must,  on 
the  facts,  dissolve  the  interim  injunction,  and  he  ordered  the  plain- 
tiffs to  pay  the  cost  of  obtaining  it.  He  also  dismissed  the'  motion 
for  an  injunction  to  the  hearing,  with  costs.  The  defendants,  by 
their  counsel,  were  to  undertake  not  to  infringe  the  registered 
trade  mark  of  the  plaintiffs" 


PUBLISHED     SPECIFICATIONS. 


Compensation  Case. 
At  Preston  County  Court,  last  week,  the  National  Electric 
Supply  Co.,  Ltd.,  agreed  to  pay  compensation  to  Nancy  Norris,  a 
switchboard  attendant  in  the  company's  employ,  in  respect  of  an 
accident  on  February  9th  of  last  year.  Settlement  was  arrived  at 
on  the  payment  of  10s.  Gd.  per  week  from  the  date  of  the  accident, 
with  costs. 


Breaking  Insulators. 


At  Croston  Police  Court,  three  boys  were  each  fined  10s.,  and 
ordered  to  pay  the  damages,  for  damaging  telegraph  insulators  at 
Tarleton.  Mr.  Cornelius  Coward,  the  district  inspector  of  telegraphs, 
said  the  damage  done  last  year  over  the  whole  of  his  lines,  carrying 
main  trunk  wires  and  war  traffic,  was  £400.  Taking  the  same 
basis  for  the  whole  country,  it  would  mean  £100,000.  This  year, 
so  far.  900  insulators  had  been  broken  in  his  area,  and  the  men  had 
sometimes  to  walk  miles  in  order  to  detect  the  breakages. 


Tungsten  Filament  Patent  Litigation. 
The  hearing  of  the  appeal   by  the  Osram-Robertson  Lamp  Works, 
Ltd.,  was  continued  on  the  Thursday  and   Friday  of  last  week,  and 
has  again  occupied  the  House  of  Lords  during  the  present  week. 

Mr.  Walter,  K.C.,  on  June  Uth,  at  the  request  of  the  Lord 
Chancellor,  read  the  judgments  before  referring  to  the  evidence. 
He  was  occupied  with  the  evidence  until  the  afternoon  of  the  19th. 
explaining  how  it  bore  on  his  proposition  that  the  process  invented 
by  the  appellants  by  which  the  finely  divided  tungsten  was 
bound  together  by  mixture  with  an  organic  binder,  the  carbon 
removed  by  wet  hydrogen  and  heat,  and  the  tungsten  reduced  to  a 
pliable  paste,  capable  of  being  made  into  fine  filaments  for  lamps, 
was  infringed  by  the  respondents'  process. 

Of  their  Lordships  present,  Lords  Haldane  and  Parker  evinced 
the  greatest  interest  in  the  learned  counsel's  statements,  which  at 
times  took  more  the  form  of  an  instructive  lecture  than  a  legal 
argument. 

Mr.  Colefax.  K.C..  was  expected  to  follow  on  Thursday  (yester- 
day), and  as  Mr.  Terrell.  K.C.,  and  Mr.  Kerly,  K.C..  both  propose 
to  address  their  Lordships  on  behalf  of  the  respondents,  the  case  is 
likely  to  continue  during  the  whole  of  next  week. 


NEW     PATENTS     APPLIED     FOR,      1917. 

(NOT    YET'  PUBLISHED). 

Compiled  expressly  (or  this  journal  bv  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  .W.C.,  and  at 
Liverpool  and    Brad(ord. 


r,961.  "  Preparation  o(  sensitised  paper,  &c,  (or  obtaining  direct  X-ray 
photographs  or  radiograms."  G.  W.  K.  Crosland  &  T.  P.  K.  Crosland. 
June  4th. 


7.973.    "  Magnetic  separators."     Hardy  Patent  Pick  Co.  &  G.  J.  M.  Smith. 

7,979.     "  Treatment    ot    hides    and     skins    prior     to    and     during     tannine." 
Electro  Leather    Industries   &   L.  A.  Groth.     June  4th. 

7,984.     "  Production    of    solutions    of    nitric    acid     in    sulphuric    acid    or    in 
fuming   sulphuric   acid    by   electrolysis."     T.   S.   Moore.     June    4th. 

7,986.    "  Electric  dynamos."     H.  Lucas  &  W.   C  Turner.     June  4lh. 

8,001.    "  Shade  carriers."     C.    G.    M.  Bennett.     June  4th. 

8,012.     "  Collectors    for    trolley   wheels    of    electric   tramways    and    railways  " 
W.  C.  Ashburv  &  W.   D.  King'.     June  5th. 

8,058.     "  Electrical    power  transmission    for   motor    vehicles."      E.   Bouchton, 
Daimler  Co.  &  F.  W.   Lanchester.     June  5th. 

8,089.     "  Motor    to    drive    vehicle    on    its     own     inducted    electric     current  " 
G.  E.  Harfield.     June  6th. 

*    8,100.    "  X-ray    apparatus."      British    Thomson-Houston    Co.    &    General 
Electric  .Co.     June  6th. 

8,109.    "  Electric   switches."     M.  J.   Ouinn.     June  6th. 

8,147.     "  Electrical    appliance    for  inspection    of  interior   of   casks,  jars,  &c." 
W.   Downs  &  J.  M.  Fur.     June  7th. 

8,150.     "  Driving    power-looms    by    electric    motors."      E.    Preece.     June  7th. 

8,158.     "Arc  lamps,    searchlights,    &c."     A.    R.   Cl'lmer.      June    7th. 

8,176.     "  Electric   furnace    regulators."     H.    Etchells,    H.   A.    Greaves,    and 
T.    H.   Watson  &  Co.    June  8th. 

8.185.     "  Manufacture  of    alkali   products  bv   electrolysis."      E.   A.    Ashcroft. 
June  8th. 

8,228.    "  Electrodes   for   arc   soldering,  Sic."     A.    E.  Pescatore.     June  8th. 

8,232.    "  Radiotelegraph)'    and    radiotelephony."      J.    Bethenod.      June    8th. 
(France,   May    26th,   1916.) 

8,271.    "Alternating  current  machinery."     R.    Pohl.     June  9th. 


1916. 

The  numbers  in  parentheses  are  those  under  which  the  specifications  will  be 
printed    and    abridged,    and    all  subsequent   proceedings  will   be    taken. 

6,893.  Electrical  Fuse  Boards  or  Systems.  A.  Crawford  &  W.  Preston. 
May    15th,    1916.      (Cognate    application,   12,043/16.)     (106,305.) 

6,945.  Telegraph  Systems.  J.  F.  Parris  &  C.  J.  Baumgartner.  May  15th, 
1916.     (106,312.) 

6,983.     Magnetic   Compasses.     E.  C.  Weilbach.     May  16th,   1916.     (106,317.) 

7,003.  Flashlight  Signalling  Apparatus.  E.  Cerelti.  May  16th,  1916. 
(106,319.) 

7,187.  Electric  Heating  Devices.  F.  C.  E.  Burnett  &  E.  J.  Brunning 
May   19th,   1916.     (106,332.) 

7,380.     Electric  Lamps.     J.    Mersing.     May  24th,   1916.     (106,339.) 

9,702.  Electric  Controllers  for  Vehicles.  C.  P.  Elieson  &  E.  G.  Pavne 
July    10th,    1916.      (106,358.) 

9,797.  Mine  Signalling  Apparatus.  J.  Davis  &  Son,  G.  Dearie  and  P 
Holmes.     July    12th,   1916.      (106,360.) 

11,956.  Electrical  Stop  Motions  for  Knitting  Machinbs.  W.  H.  C 
Spencer  &   H.  Collins,  Ltd.     August  23rd,  1916.      (106,380.) 

13,221.  Method  of  Producing  the  Contacts  of  Contact-breakers  of  Mac 
netos  for  Firing  Internal-combustion  Engines.  G.  A.  Rignon.  Septembei 
18th,    1916.     (106,397.) 

16,201.  Armatures'  of  Magneto-electric  Machines.  G.  F.  Cooke.  Nov. 
ember    11th,   1916.      (106,421.) 

4,337.  Automatic  Block  Signal  Systems  for  Railways.  National  Safety 
Appliance   Co.      June    30th,   1915.      (100,779.) 

6,772.     Mariner's,  Compass.     J.    L.    H.  Hand.      May   11th,  1916.      (106,139.) 

8,516.  Gyroscopic  Compasses.  J.  Perry  &  S.  G.  Brown.  June  16th,  1916. 
(106,170.) 

1917. 

1,437.     Electrical  Pushes.      E.    A.  Graham.     January   29th,  1917.      (106,446.) 

4.937.     Telephone  Appliance.      F.    Mayer.     April   5th,  1917.     (106,457.) 


The  National  Physical  Laboratory:  Report  for  1916-17. 

— The  annual  meeting  of  the  General  Board  of  the  National  Physical 
Laboratory  was  held  at  the  laboratory,  on  the  19th  inst.  The 
president  of  the  Royal  Society,  Sir  J.  J.  Thomson,  is  chairman  of 
the  Board  :  Lord  Rayleigh  is  chairman  of  the  Executive  Com- 
mittee. 

During  the  past  year  the  laboratory  has  been  closely  engaged, 
with  a  largely-augmented  staff,  of  whom  more  than  one  hundred 
are  women,  with  a  variety  of  researches  and  investigations  arising 
out  of  the  war.  and  has  dealt  with  a  greatly-increased  volume  of 
test  work  for  Government  Departments. 

The  outstanding  feature  of  the  year  has  been  the  growth  of  the 
gauge-testing  work,  the  number  examined  averaging  about  10,000 
jveekly.  A  new  building  has  recently  been  erected  to  accommo- 
date the  work,  the  space  otherwise  available  having  become  quite 
insufficient  for  the  purpose.  There  has  been  a  great  increase  also 
in  the  number  of  optical  and  electrical  instruments  tested  for  the 
Government :  a  new  branch  of  work  is  the  testing  of  luminous 
dials  for  instruments  of  various  kinds. 

The  investigations  carried  out  have  been,  in  the  main,  of  con- 
fidential character,  and  no  details  are  given  in  the  report.  It  has 
only  been  possible  to  make  progress  with  a  very  few  of  the 
researches  undertaken  prior  to  the  war,  and  these  are  almost 
entirely  closely  connected  with  war  problems.  Aeronautics  research 
has  continued  to  be  of  great  importance.  The  William  Froude 
National  Tank  has  carried  out  much  work  for  the  Admiralty,  and 
has  been  visited  by  members  of  the  Board  of  Admiralty — including 
Mr.  Balfour  when  First  Lord — who  have  expressed  much  apprecia- 
tion, of  the  results  attained^  In  the  Metallurgy  Department 
researches  on  light  alloys  and  on  optical  glass.have  been  continued, 
while  a  number  of  special  problems  have  been  dealt  with.  Various 
investigations  have  been  in  progress  in  the  Engineering  Depart- 
ment ;  hardness  tests,  methods  of  impact-testing,  the  fatigue 
resistance  of  materials  under  combined  bending  and  twisting 
stresses,  the  transmission  of  heat  from  surfaces  to  fluids  flowing 
over  them — as  in  the  flow  of  air  over  an  aeroplane  engine — are 
among  the  questions  examined.  The  observations  on  the  rate  of 
growth  of  cracks  in  the  buildings  of  the  Tower  of  London  have 
been  continued.    No  serious  disturbances  have  been  detected. 

The  laboratory  is  at  present  under  the  control  of  a  General 
Board  and  an  Executive  Committee  appointed  by  the  Royal  Society 
and  the  great  Technical  Institutions,  and  the  researches  are  assisted 
by  a  grant  from  the  Treasury.  The  income  during  the  past  year 
was  over  £70.000,  an  increase  of  nearly  £  20.000  over  that  of  the 
preceding  year.  The  major  part  of  this  total  is  received  in  pay- 
ments for  work  done,  and  this  involves  a  serious  financial  liability. 
Much  attention  has  been  given  recently  to  the  question  of  the 
future  of  the  laboratory,  and  in  particular  to  its  relations  with  the 
Department  of  Scientific  and  Industrial  Research,  and  a  scheme 
will,  no  doubt,  be  arranged  whereby  close  relations  with  the 
Department  will  be  established. 

A   Sensitive   Selenium  Cell.— Having  a  sensitiveness  a 

thousand  times  greater  than  the  ordinary  types,  the  new  selenium 
cell  developed  by  Fay  C.  Brown,  of  Berkeley,  Cal.,  is  of  more 
than  passing  interest.  In  his  patent  Mr.  Brown  states  that  the 
chief  feature  of  his  cell  is  in  the  production  of  the  crystals  by 
sublimation,  and  then  allowing  the  crystals  to  absorb  the  gas  argon, 
helium  or  neon  at  a  temperature  below  that  of  the  crystal  forma- 
tion. Both  large  and  small  crystals  produced  by  this  method  have 
been  investigated,  and  the  inventor  states  that  the  crystals,  even 
those  of  microscopic  size,  have  shown  no  signs  of  deterioration, 
even  after  being  exposed  to  most  intense  light  24  hours  a  day  for 
35  days  in  succession.  One  of  his  selenium  cells  was  subjected  to 
ordinary  conditions,  and  showed  the  same  sensibility  after  a  period 
of  a  year. — Scientific  American. 
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During  the  22  years  which  have  passed  since  its 
formation,  the  Municipal  Electrical  Association  has 
enjoyed  the  distinction  of  being  the  only  organised 
body  in  the  country  which  can  boast  of  having  as  its 
single  aim  the  bringing  of  electricity  supply  within 
the  reach  of  every  class  of  consumer.  Admittedly, 
municipal  control  has  been  found  wanting  in  some 
respects — there  are  limitations  in  a  system  of  gov- 
ernment '•'  by  the  people,  for  the  people,"  and  past 
legislation  has  by  no  mean,s  tended  to  give  elec- 
tricity suppliers  a  broad  view  of  their  responsibilities 
— but  this  has  not  deterred  the  Association  from 
steady  purposeful  effort  with  a  view  to  furthering 
electricity  supply  under  municipal  auspices,  and  it  is 
only  fair  to  admit  that  the  excellent  work  thus 
far  accomplished  under  the  guidance  of  the  Associa- 
tion has  to  a  large  extent  disarmed  biased  criticism 
of  municipal  control.  Such  being  the  case,  the 
abrupt  demand  by  Mr.  Roles,  at  the  annual  general 
meeting  of,  the  Association  on  Friday  last,  that  the 
Council  should  formulate  a  definite  policy,  and 
especially  the  darksome  hints  as  to  the  future, 
which  accompanied  the  demand,  together  with  other 
remarks  let  fall  during  the  meeting,  "  give  one 
furiously  to  think." 

The  established  methods  of  electricity  supply  in 
this  country  are  admittedly  inadequate  to  the  future 
needs  of  its  population;  that  this  has  been  realised 
is  shown  by  the  formation  of  the  Board  of  Trade 
Committee  and  the  terms  of  reference  to  the  latter. 
While  nq  fault  can  be  found  with  these  terms,  it  is 
obvious  that  the  constitution  of  the  Committee 
which  is  "to  consider  and  report,  &c,"  may  be 
open  to  considerable  criticism,  which  it  has,  in  fact , 
received,  the  municipal  authorities  claiming  with 
considerable  justice  that  they  were  not  ade<|uatel\ 
represented,  and  having  now  secured. further  repre- 
sentation. Whether  this  change  will  restore  the 
confidence  of  all  parties  we  do  not  know.  It  is  pos- 
sible that  the  Committee  has  given  the  impression 
that  it  is  a  tribunal  with  a  partiality  for  private  enter- 
prise, and,  therefore,  a  strong  distaste  for  municipal 
trading  in  any  shape  or  form;  such  an  assumption 
would  be  justified  by  the  composition  of  the  Com- 
mittee, which  includes  too  many  governmental 
representatives  and  too  few  central-station  men. 

It  would  be  a  matter  for  regret  if  the  idea  that 
electricity  supply  methods  were  on  their  trial  was 
interpreted  to  mean  that  municipal  supply  methods 
were  the  culprits!  In  any  case,  not  the  system, 
but  its  originators  are  deserving  of  blame,  and 
they,  in  fact,  belonged  to  the  class  which  has  sup 
plied  a  considerable  proportion  of  the  present  com- 
mittee. 
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The  fundamental,  though  unwritten,  policy  of  the 
municipal  fraternity,  as  we  have  understood  it,  has 
always  been  the  supply  of  electricity  at  the  lowest 
possible  price :  such  a  policy  necessarily  involves  a 
somewhat  visionary  profit  margin,  even  in  normal 
times,  and  is  thereby  differentiated  from  private 
control  in  which  the  profit  margin  -must  naturally 
be  the  first  consideration. 

Leaving  aside  the  alternative  evils  of  possible 
political  jobbery  in  municipal  control,  and  equally 
possible  financial  juggling  in  private  enterprise,  it 
should  not  be  a  matter  of  difficulty  to  determine 
which  type  of  control  has  most  nearly  ensured — in 
the  terms  of  the  Committee's  reference — "  an  ade- 
quate and  economical  supply  of  electric  power  for 
all  classes  of  consumers." 

If  it  be  acknowledged  that  a  cheap  supply  of  elec- 
tricity is  a  basic  necessity  of  modern  industry,  that 
it  is  an  indispensable  factor  in  the  prosperity  of  the 
country — and  the  formation  of  a  Government  com- 
mittee to  consider  the  question  leaves  no  doubt  on 
this  matter — then  it  is  difficult  to  recognise  any  other 
conditions  than  those  of  public  service  as  applying 
to  it,  and  it  remains  to  be  seen,  whether  private 
enterprise  can  entertain  such  conditions.  Municipal 
control  is  "too  public,"  and  company  control  "  too 
private  "  to  invite  all-round  confidence.  It  may  be 
many  years  before  the  latter  will  find  in  cheap  elec- 
tricity supply  a  source  of  dividends;  nevertheless, 
cheap  electricity  is  the  need  of  the  hour,  and  "  for 
all  "  should  be  the  motto  of  the  supply  industry  of 
this  countrv. 


An      interesting     announcement 
A  Government       is   made   by   the   Board    of   Trade. 
Register  In     the    first     instance    it    relates 

of  Export  to    boots,    clothing,    fancy    goods, 

Manufacturers,      and      so       forth  —  in      all       seven 
classes   of   manufactures   are  men- 
tioned— but   presumably  it    is    not  the    intention   to 
stop   at  these.     The   Board   of  Trade   is  compiling 
(in  its  Department  of  Commercial  Intelligence)  an 
Index,  or  Directory  of  British  and  Irish  manufac- 
turers which  it  is  proposed  to  forward  to  Consu- 
lar Officers,  Trade  Commissioners,  and  other  cor- 
respondents of  the  Board  abroad  for  use  in  dealing 
with  inquiries  which  they  may  receive  for  the  supply 
of  British  and  Irish  goods  both  now  and  for  delivery 
after  the  war.    That  there  was  room  for  something 
of  this  kind  on  a  large  scale  has  long  been  recog- 
nised by  us,  as  reference  to  our  pages  several  years 
before  the  war  will  testify.      We  endeavoured  to 
meet  the  want  so.  far  as  the  electrical  engineering 
and  allied  trades  were  concerned  by  communicating 
with  all  the  principal  consuls,  commercial  attaches, 
and  trade  commissioners  on  the  matter,  and,  as  one 
result  of  the  very  interesting  correspondence  which 
ensued,  we  placed  the  Electrical  Review  on  file 
in  the  offices  of  these  officials  for  their  own  use  as 
inquiries   arose  concerning   electrical  manufactures 
for  which  a  name  of  maker  was  required,  and  for 
the  use  of  callers  who  wished  to  see  what  British 
manufacturers  were  making,  and  able  to  make,  from 
their     own    announcements,     and     from     editorial 
articles.     The  advantage  of  having  access  to  such 
records  is  that   they  are,  speaking  generally,   kept 
well  up-to-date.     The    Board  of  Trade   scheme    is 
to  publish  a   Directory  which  will  presumably  con- 
tain information  which  does  not  appear  in  the  ordi- 


nary trade  directories,  of  which,  of  course,  there  is 
no  dearth.  But  it  will  only  be  complete,  apparently, 
if  every  British  manufacturer  interested  in  the  ex- 
port trade  sends  in  his  particulars.  The  present 
invitation  to  him,  in  regard  to  the  trades  named,  is 
to  supply  a  detailed  list  of  the  articles  which  he 
manufactures;  a  list  of  the  markets  abroad  in  which 
he  is  more  particularly  interested;  particulars  of  his 
agents  abroad  and  of  his  terms  of  business;  also  any 
other  information  that  would  be  of  use  in  enabling 
inquiries  from  prospective  purchasers  to  be  ade- 
quately dealt  with.  We  believe  that  while  traders 
generally  will  agree  that  such  a  record  should  have 
been  prepared  years  ago,  it  will  be  very  necessary 
for  after-the-war  operations  if  Government  Depart- 
ments are  going  to  adopt  an  active  policy  of  assist- 
ance for  our  export  industries.  We  believe  that 
such  is  the  national  desire  and  the  Departmental 
intention,  but  everything  depends  upon  the  reli- 
ability of  the  list,  and  the  enterprise  and  activity 
displayed  in  using  it.  It  will  also  require  revision 
from  time  to  time,  both  as  to  firms  and  as  to  the 
details  of  their  manufactures.  But  however  com- 
plete and  reliable  the  list  in  these  respects,  it  will 
not  take  the  place  of  the  direct  intimacy  that  our 
national  commercial  representatives  abroad  shou'd 
have  with  our  actual  industries  at  home.  Nor  will' 
it  in  any  way  lessen  the  necessity  for  the  adver- 
tiser giving  all  the  information  possible  in  his  adver- 
tisements in  such  trade  organs  as  find  their  Way  to 
colonial  and  foreign  markets.  As  we  have  fre- 
quently said  in  these  pages,  the  buyer — often  right 
beyond  the  reach  of  Government  offices,  and  almost 
out  of  touch  with  ordinary  civilisation — looks  to 
advertisements  for  telegraphic  addresses,  codes  em- 
ployed, and  so  forth,  and  for  illustrations  of  types 
of  manufactures  or  actual  works  carried  out.  Gov- 
ernment directories  are"  an  excellent  idea,  and,  as 
a  foretaste  of  good  foreign  trade  policy  to  come, 
we  welcome  them,  but,  after  all,  they  will  be  but 
a  small  instalment  of  the  organisation  that  is  neces- 
sary to  inform  the  purchasing  world  of  the  ability 
of  British  manufacturers  to  make  practically  any- 
thing that  is  required,  to  make  it  well,  and  to  self 
it  without  undesirable  Hunnish  methods. 


Amongst  the  newer  applications 
High-pressure  of  electricity  to  technology  there  is 
Rectified  an  interesting,  but  remarkably  diver- 
Alternating  sified,  group  connected  together  by 
Currents.  one  dominant  characteristic — the 
use  of  rectified  alternating  current 
at  very  high  pressures.  The  three  applications 
which  comprise  this  group  all  happen  to  be  referred 
to  in  this  issue  of  the  Electrical  Review;  they 
are  electroculture,  the  precipitation  of  fumes,  and 
X-rays.  The  pressures  required  range  from  50,000 
to  200,000  volts,  the  powers  from  5  to  50  kw.,  and 
in  each  case  a  transformer  is  employed,  in  conjunc- 
tion with  either  an  a.c.  supply  or  a  d.c.  interrupter 
in  the  primary  circuit.  Rectification  may  be  effected 
either  by  a  mechanical  rectifier  or  an  electrical 
"  valve."  The  commercial  importance  of  the  X-ray 
industry  is  already  obvious;  that  of  the  precipitation 
process  has  been  fully  established  by  the  admirable 
work  done  mainly  in  the  United  States;  that  of 
electroculture  is  continually  gaining  in  apprecia- 
tion, and  bids  fair  to  leave  its  rivals  far  in  the  rear. 
Here,  then,  is  a  singularly  promising  field  for 
development,  combining  the  certainty  of  immediate 
returns  with  the  possibility,  and  probability,  of  enor- 
mous expansion  ih  the  early  future,  together  with 
wide  scope  for  the  invention  of  improved  apparatus 
and  methods.  Several  British  firms  are  admirably 
equipped  with  plant  and  organisation  to  handle  this 
class  of  business  successfully,  and  we  trust  that  they 
are  fully  awake  to  the  splendid  prospect  which  it 
offers  to  energetic  and  enterprising  exploitation. 
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THE  MEETING  OF  THE  INCORPORATED  MUNICIPAL  ELECTRICAL  ASSOCIATION,  1917. — II. 


In  our  last  issue  we  referred  to  the  meeting  of  the  I.M.E.A., 
which  took  place  at  the  Institution  of  Civil  Engineers,  on 
Thursday  and  Friday,  last  week.  Although  of  such  brief 
duration,  and  with  many  familiar  faces  absent,  the  gathering 
was  a  representative  one,  and  served  a  useful  purpose. 

The  President,  Mr.  F.  M.  Long,  in  opening  the  pro- 
ceedings, suggested  that  the  meeting  should  send  congratu- 
latory messages  to  Major  W.  A.  Vignoles,  of  Grimsby,  on 
Being  awarded  the  D.S.O.,  and  to  Captain  Barker,  of 
Barnsley,  who  has  received  the  Military  Cross  ;  also  that  a 
message  of  remembrance  be  forwarded  to  Major  H. 
Richardson,  of  Dundee,  and  others  on  active  service,  and 
this  was  agreed  to. 

Then  followed-the  reading  of  the  presidential  address,  to 
which  we  referred  at  some  length  in  our  last  issue ;  a  vote 
of  thanks  to  the  President  was  proposed  by  Ald.  LiEfiSE, 
Stoke-on-Trent,  and  seconded  by  Mr.  W.  A.  Cuamex.  who, 
touching  on  the  address,  said  he  thought  the  proposed  Elec- 
tricity Bill  should  go  forward  in  any  case,  as  it  might  be  a 
Considerable  time  before  a  Government  Electricity  Board  or 
Department  came  into  being. 

Mr.  Bowden  then  explained  briefly  the  scope  of  his  paper 
on  "  Individual  Interest  in  Municipal  Enterprise,"  and  the 
discussion  which  followed  occupied  the  remainder  of  the 
morning;  abstracts  of  both  paper  and  discussion  are 
appended. 

After  an  adjournment  for  lunch,  the  reading  and 
discussion  of  Mr.  Robertson's  paper  on  "  Fuel 
Economy "  occupied  the  afternoon ;  both  papers  were 
well  received,  the  speakers  being  generally  in  agreement 
with  the  authors,  though  possibly  some  misgivings  may- 
be felt  as  to  the  attitude  of  labour  in  regard  to  bonus 
schemes,  and  some  doubt  as  to  the  present  and  future  values 
of  by-products  and  the  cost  of  obtaining  them — and  these 
are,  after  all,  fundamental  matters  in  profit  sharing  and 
coal  economy. 

The  general  business  meeting  of  the  Association  took 
place  on  Friday  morning,  and  the  question  of  coal  economy 
was  again  brought  forward,  this  time  byMii.GuY  Calthrop, 
Controller  of  Coal  Supplies,  who  took  the  opportunity  of 
briefly  addressing  the  meeting  on  the  subject. 

Me.  Calthrop  said  no  interference  with  industry  was  intended, 
unless  it  was  essential  in  the  national  interests,  but  it  was  desired 
to  co-ordinate  the  use  of  coal,  and  the  two  problems  to  be  facedywere 
the  supply  of  London  during  the  coming:  winter  and  the  general 
transport  of  coal.  He  pointed  out  that  the  war  was  largely  a 
transport  problem.  They  had  a  scheme  in  hand  with  the  object,  as 
far  as  possible,  of  consuming  coal  near  the  place  of  origin,  which 
affected  some  40  million  tons,  and  would  save  700  million  ton-miles 
in  transport.  He  agreed  that  electricity  producers  were  expert 
coal  economists,  but  though  the  seven  million  tons  annually  used 
by  electric  lighting,  tramway,  and  railway  undertakings  was  a 
small  proportion  of  the  240  million  tons  consumed,  even  in  this 
economies  were  advisable,  and  he  urged  them  during  the  summer 
to  economise  for  winter  use.  The  transport  difficulty  would  not 
end  with  the  war,  and  difficulties  were  anticipated  next  winter. 
He  realised  the  necessity  of  their  work,  but  appealed  to  them  to 
assist  him  if  possible.  As  far  as  he  was  able,  he  intended  to  see 
that  the  Price  of  Coal  Limitation  Act  was  carried  out. 

The  President  assured  Mr.  Calthrop  of  their  willingness  to 
assist  him,  and  a  number  of  questions  were  asked.  Mr.  Ellis 
(South  Shields)  pointed  out  the  difficulty  of  getting  the  appliances 
which  would  enable  them  to  economise  in  fuel,  and  suggested  that 
some  arrangement  between  the  Coal  Controller  and  Ministry  of 
Munitions  might  be  made  to  get  over  the  difficulty,  while  Mr. 
Yeaman  (Stoke-on-Trent)  touched  on  the  question  of  reduced 
quantities  of  local  coal  under  contracts,  necessitating  using  dis- 
tant coal  at  increased  cost.  Mr.  F.  Ayton  (Ipswich)  pointed  out 
the  disadvantages  in  the  way  of  cost,  labour,  haulage,  and  decreased 
plant  efficiency,  of  the  dirty  coal  now  supplied,  and  asked  whether 
this  matter  could  be  remedied  ;  and  Mr.  Clothier  (Bootle)  said 
they  could  not  agree  that  the  Board  of  Trade  decisions  conformed 
with  the  Price  Limitation  Act,  and  asked  whether  the  matter  could 
be  opened  again. 

Mr.  Calthrop,  in  reply,  briefly  assured  them  that  he  would 
endeavour  to  obtain  reasonable  priority  for  new  fuel  plant,  and 
would  assist  them  in  the  matter  of  dirty  coal  and  reduced  quan- 
tities supplied  under  contract,  if  particulars  were  given.  Mr. 
Calthrop  then  withdrew. 

The  annual  report,  an  abstract  of  which  appears  below,  then 
came  up  for  discussion.  With  reference  to  the  Council's  recommenda- 
tion that  the  resolution  of  1913,  in  regard  to  the  "Model  general 
conditions  of  contract,"  should  be  rescinded,  and  the  matter  be 
left  in  the  hands  of  the  Council,  Mr.  Purse  (Carlisle)  moved  an 


amendment,  in  the  form  of  an  addition,  to  ensure  that  no  action 

should  be  taken  in  the  matter  until  it  bad  been  broi 

Association  again,  and  the  amended  recommendation  was  agn  ed  to. 

Considerable  discussion  took  place  on  the  question  .of  municipal 
representation  on  the  Board  of  Trade  Committee  on  Electricity 
Supply. 

Mr.  Faraday  Proctor  (hon.  sec)  said  lie  presumed  that 
the  Committee  on  Electrical  Trade  After  the  War  was  prohibited 
from  dealing  with  municipal  trading,  and  he  believed  thai 
one  reason  why  the  later  Committee  on  Electricity  Supply  was 
formed  ;  the  Board  had  agreed  to  trive  them  more  representation, 
and  he  believed  the  names  of  three  additional  members  were  to 
be  submitted  by  them.  They  had  also  heard  that  on-  of  their 
members  was  to  be  invited  to  give  evidence. 

Ald.  PEARSON  (hon.  solicitor)  stated  that  the  I  '..until  had  adopted 
a  resolution  that  the  President  of  the  Board  of  1  iccept 

the  nomination  by  the  I.M.E.A.  and  the  Association  of  Municipal 
Corporations  of  the  three  new  members. 

Mr.  CLOTHIER  (St.  Anne's)  mentioned  that  the  Urban  District 
Councils'  Association  had  been  asked  to  nominate  somebody  on  the 
Committee. 

Mr.  Thos.  Roles  (Bradford)  suggested  that  if  the  Board  of 
Trade  refused  to  accept  their  decision  on  representation,  they  should 
consider  whether  evidence  should  be  given  before  the  Committee. 

Councillor  Walker  (Manchester)  pointed  out  that  originally 
it  was  desired  to  have  witnesses,  now  a  witness,  and  the  Committee 
would  decide  the  points  on  which  evidence  was  wanted.  He 
thought  this  was  suspicious,  and  was  prepared  to  consider  the 
previous  speaker's  suggestion. 

Ald.  Pearson  (hon.  solicitor)  suggested  that  the  Council 
tion  be  passed,  and  that  a  further  resolution  could  be  put  to  the 
meeting  in  regard  to  the  representation  of  the  U.D.  Councils' 
Association,  but  after  further  remarks  by  Ald.  Smith  (Barn 
who  urged  that  two  of  the  representatives  should  be  engineers,  and 
Mr.  Faraday  Proctor,  who  pointed  out  that  the  Association  of 
Municipal  Corporations  was  putting  forward  evidence  from  three 
localities  of  large,  medium  and  small  population,  an  amendment 
was  agreed  to  that  the  Association  of  U.D.  Councils  be  included  in 
the  resolution. 

Mr.  Thos.  Roles  (Bradford)  urged  that  a  definite  policy  should 
be  subscribed  to  by  the  I.M.E.A..  this  being  a  matter  of  great 
importance  at  the  present  time,  and,  after  a  brief  discussion,  a 
resolution  instructing  the  Council  to  formulate  such  a  policy  was 
passed. 

Mr.  Purse  raised  the  question  of  plant  extensions  by  munici- 
palities being  refused  by  the  authorities,  while  power  companies 
appeared  to  be  favoured  in  that  matter,  and  suggested  that  the 
Council  should  obtain  full  particulars  as  to  sanctions  given  and 
refused  to  municipal  authorities. 

Mr.  Faraday  Proctor  agreed  that  rumours  had  reached  them, 
and  that  the  Council  would  take  action,  if  facts  were  submitted 
to  it.  .-•         . 

The  proposed  revision  of  the  Articles  of  Association,  with  a  view 
to  giving  the  smaller  undertakings  more  representation,  was  agreed 
to  after  a  short  discussion  with  a  view  to  obtaining  a  representative 
of  an  Urban  District  Council  on  the  Council,  an  amendment  to  this 
effect  being  lost. 

The  result  of  the  ballot  for  officers  and  Council  tor  1M7-1918 
was  as  follows  : — 

President—S.  J.  Watson  (Bury). 

Vice-President*.— F.  Ayton  (Ipswich)  and  Thornas  Roles 
(Bradford). 

Past  Presidents.—  H.  Richardson  (Dundee),  A.  C.  Cramb  (Croy- 
don), and  F.  M.  Long  (Norwich). 

Council.— New  members  elected  are  Messrs.  J.  A.  Robertson  (Sal- 
ford),  S.  E.  Fedden  (Sheffield),  W.  T.  Kerr  (Hereford),  and  Aldermen 
Robinson  and  Jeffrey  ;  the  members  of  Council  remaining  in  office 
are  Messrs.  Britten  (Chester),  Lackie  (Glasgow),  Pearce  (Man- 
chester), Councillor  Barge  (Poplar"),  Alderman  West  (Coventry), 
Messrs.  Allen  (Wolverhampton).  Bowden  (Poplar^,  Christie 
(Brighton),  Councillor  Sinclair  (Swansea),  and  Alderman   Walk,  r 

Messrs.  Edgcome  (Kingston-on-Thames^,  Alderman  Pearson 
(Bristol),  and  H.  Faraday  Proctor  (.Bristol),  were  respeotivelj 
re-elected  as  hon.  treasurer,  solicitor,  and  secretary. 

The  decision  as  to  the  locality  of  the  next  annual  meeting  was 
Jeft  in  the  hands  of  the  new  president. 


Twenty-second  ASNUAl    REPORT  (abstract). 

After   allowing    for    resignations,    removals,    and    lapses  due  to 
members  leaving  municipal  employment,  then 
in  the  total  membership,  now  standing  at  374,  the  decrease  being 
in  the  Associates'  class. 

Model   General    Condition*    "'    Oontract.— At    the    last    annual 
general  meeting  of  the  Association,  it  was  pointed  out  thai 
years    previously    the    Council    of   the    Association    had 
negotiation   with  the  Council   of   the    assa 
Corporations  on  what  were  then  known  as  the  "  Bee 
the    Institution     .Model    General    Conditions.       As    no    report    was 
received  from  the  Association   of  Municipal  Corporatio)  • 
subject,  and  as  that  Association  did  not  respond  to  the  repeated 
applications  of   the  I.  Ml',. A.  Council   to  complete   their. 
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t.ion  of  the  matter,  it  was  suggested  by  the  Council  of  the  I.M.E.A. 
at  the  annual  general  meeting  held  last  June  that  the  resolution 
of  the  annual  general  meeting  of  1913  should  be  rescinded  and  the 
conditions  provisionally  adopted. 

Further  recent  inquiries  by  the  I.M.E.A.  have  resulted  in  a  reply 
from  the  Association  of  Municipal  Corporations  admitting  that  the 
subject  is  in  a  position  that  cannot  be  regarded  as  altogether 
satisfactory. 

The  p  .-esent  deadlock  can  only  be  removed  by  the  generel  meeting 
rescinding  the  resolution  of  1913.  and  so  enabling  the  Council  of  . 
the  Association  to  move  in  the  matter  independently. 

The  Council  therefore  recommend  to  the  general  meeting  that 
the  resolution  referred  to  be  rescinded,  and  the  matter  left  in  the 
hands  of  the  Council. 

Supply  of  Electricity  //(//.—Immediately  after  the  business 
meetings  last  June,  a  joint  meeting  of  representatives  of  the 
Council  of  the  Association  and  of  the  Association  of  Electric  Power 
Companies  was  held,  and  it  was  decided  to  form  a  Joint  Committee 
to  deal  with  the  Supply  of  Electricity  Bill  now  in  draft,  and  to 
invite  the  I.M.E.A.  to  appoint  three  representatives  in  addition  to 
Mr.  II.  Faraday  Froctor,  who  had  been  appointed  joint  honorary 
secretary  of  the  Committee  with  Mr.  de  Turckheim.  Mr.  F.  M. 
Long,  Alderman  Walker,  and  Mr.  J.  W.  Beauchamp  were  appointed 
to  represent  the  Association. 

As  the  outcome  of  the  work  of  the  Joint  Committee— several  new 
clauses  have  been  embodied  in  the  Bill.  These  new  clauses  deal 
with  the  granting  of  wayleaves  over,  under,  or  through  private 
property,  the  construction  of  lines  over  ground,  the  re-drafting 
of  the  clause  dealing  with  the  giving  of  partial  supply  in  certain 
cases  (s;and-by),  the  supply  to  districts  where  there  are  no 
authorised  undertakers,  obligation  of  undertakers  to  furnish  a 
supply,  methods  of  charging,  charging  and  maintenance  of  electric 
vehicles,  kc,  &c. 

The  Various  clauses  in  the  Bill  were  gone  through,  and  evidence 
in  support  of  the  same  was  given  before  the  Board  of  Trade 
Committee  on  Electrical  Trade  after  the  war. 

Linking-  Up. — On  the  same  day  at  a  similar  meeting,  the  I.M.E.A. 
vvi*  invited  to  appoint  five  representatives  on  a  Joint  Committee 
in  addition  to  Mr.  H.  Faraday  Proator,  who  was  appointed  joint 
honorary  secretary  with  Mr.  de  Turckheim.  The  I.M.E.A.  repre- 
sentatives are  Messrs.  T.  Roles,  S.  L.  Pearce.  R.  A.  Chattock.  W.  W. 
Lackie,  and  J.  H.  Bowden. 

Several  meetings  of  the  Joint  Linking-up  Committee  haye  been 
held,  and  local  Committees  have  been  appointed  in  various  districts 
throughout  the  country,  all  of  whom  have  had  meetings  and  are 
getting  out  statistics  and  other  information,  and  in  some  few 
instances  considerable  progress  in  the  matter  of  linking-up  has 
actually  been  made. 

Eastbourne  and  the  Board  of  Trade. — In  view  of  the  fact 
that  the  recommendations  of  the  Officer  of  the  Board  of  Trade 
were  not  adopted  by  the  Board  Trade,  and  bearing  in  mind  that 
the  Electrical  Adviser  to  the  Board  of  Trade  is  retiring  from  office 
in  June,  1917,  and  that  therefore  it  was  difficult  to  take  up  the 
question  of  detail  with  him,  further  consideration  of  this  matter 
has  been  deferred. 

Summer  Time  Act,  191.;.— At  the  request  of  the  Home  Office 
Committee  appointed  to  inquire  into  the  working  of  the  Summer 
Time  Act,  1910,  and  its  renewal  in  1917  and  subsequent  years,  the 
I.M.E.A.  circulated  a  questionnaire  on  the  subject,  and  the  honorary 
secretary.  Mr.  H.  Faraday  Proctor,  and  other  members,  gave  evi- 
dence before  the  Committee. 

Reserved  Occupations. — A  considerable  amount  of  correspondence 
has  take l  place  with  the  Reserved  Occupations  Committee:  and 
representatives  of  your  Council,  acting  in  conjunction  with  the 
Institution  of  Electrical  Engineers  and  the  Incorporated  Associa- 
tion of  Electric  Power  Companies,  waited  as  a  deputation  upon  the 
Reserved  Occupations  Committee  with  a  view  to  pointing  out  the 
necessity  of  reserving  to  electrical  undertakers  a  sufficiency  of 
of  qualified  employes  to  carry  on  the  undertakings  in  a  reliable 
manner  for  the  maintenance  of  munition  supplies.  &c. 

draining  of  Disabled  Sailors  and  Soldiers.'-A.t  the  invitation  of 
the  Institution  of  Electrical  Engineers,  the  I.M.E.A.  nominated  Mr. 
J.  AV.  Beauchamp  to  serve  on  the  Committee  formed  by  the 
Ministry  of  Labour  to  make  inquiries  into  the  question  of  the  em- 
ployment of  disabled  sailors  and  soldiers  in  the  electrical  industry, 
and  the  training  necessary  for  this  purpose.  Mr.  Beauchamp  also 
represents  the  Association  on  a  similar  but  distinct  Committee 
formed  by  the  Ministry  of  Labour. 

Engineering  Standards  (  otnmittee. — The  Association  has  received 
its  contribution  of  £21  to  the  funds  of  this  Committee,  and  con- 
tinues to  be  represented  on  many  of  its  Sectional  Committees.  Sub- 
committees, and  panels. 

Research  on  Buried  Ca'>!s.—.\x  the  request  of  the  Institution  of 
Electrical  Engineers,  the  Council  of  the  I.M.E.A.  issued  an  appeal 
to  undertakings  represented  in  the  Association  to  support  finan- 
cially t^e  Institution  in  the  work  which  it  was  carrying  on  in 
this  matter. 

British  Trade  after  the  War. — Following  the  resolution  passed  at 
the  last  annual  general  meeting  which  was  communicated  to  the 
J^rime  Minister,  the  engineering  members  of  the  Association  were 
circularised,  and  the  honorary  secretary,  Mr.  Faraday  Proctor, 
attended  on  several  occasions  before  the  Board  of  Trade  Com- 
mittee on  electrical  trade  after  the  war.  The  president.  Mr. 
F.  M.  Long  and  Mr.  Thomas  Roles,  of  Bradford,  also  gave 
evidence.  The  report  o?  the  Committee  has  not  yet  been 
published. 

As  previously  mentioned  in  this  report,  evidence  was  given  at 
great  length  in  support  of  the  various  clauses  of  the  Supply  of 
Electricity  Bill,  and  also  in  connection  with   various  recommend- 


ations put  forward  as  to  the  constitution,  duties,  and  limitations  of 
Government  departments,  concerned  in  the  regulation  of  the 
actions  of  electrical  undertakers,  and  the  supply  of  electricity 
generally. 

Alleged  /'referential  Charging  at  Hackney. — The  members  will 
be  aware  that  the  Gas  Light  and  Coke  Co.  are  bringing  an  action 
against  the  Hackney  Borough  Council  on  a  case  of  alleged  pre- 
ferential charging.  The  Council  considered  that  Hackney  had  a 
very  good  case,  and  strongly  recommended  the  members  of  the 
I.M.E.A.  to  contribute  towards  their  defence. 

Articles  of  Association. — The  Council  have  given  very  careful 
attention  to  the  question  of  the  revision  of  the  Articles,  providing 
for  postal  ballot,  and  also  for  an  altered  constitution  of  the  Council. 
The  effect  of  the  alterations  is  that  while  the  number  of  the 
Council,  viz..  25  members,  is  not  increased,  there  will  be  only  one 
vice-president  and  only  one  past  president,  thus  adding  three  to 
the  number  of  ordinary  engineer  members  of  the  Council,  without 
increasing  the  total  number,  or  altering  the  present  proportion 
between  engineer  and  Committee  members.  As  regards  the 
question  of  the  definite  representation  of  all  sizes  of  undertakings, 
the  Council  are  of  opinion  that  this  will  be  better  dealt  with  by  a 
resolution  of  a  general  meeting.  The  resolution  is  in  the  following 
form  : — 

"  That  whereas  by  Article  28  there  shall  be  18  ordinary  members 
of  Council,  12  being  engineer  members  of  the  Association,  and  six 
representing  municipalities,  and.  by  Article  29u.  four  engineer 
members  of  the  Council  and  two  municipal  representatives  of  the 
Council  shall  retire  annually,  it  is  resolved  that  annual  elections 
be  so  arranged  that  there  shall,  during  each  year,  be  nine  engineer 
members  on  the  Council  from  undertakings  owned  by  local  authori- 
ties where  the  population  of  the  area  of  supply  exceeds  50,000  : 
and  three  engineer  members  from  undertakings  owned  by  local 
authorities  where  such  population  does  not  exceed  50,000." 

The  Electric  Vehicle  Committee. — During  the  past  year  the  scope 
of  the  Electric  Vehicle  Committee  has  been  widened,  as  is  indicated 
by  its  new  title.  "  The  Electric  Vehicle  Committee  of  Great  Britain. 
Formed  under  the  auspices  of  the  I.M.E.A." 

Honorary  Treasurer's  Report. — The  total  expenditure  is  .-£54."). 
or  £."iii  more  than  last  year.  The  income  from  subscriptions  is 
normal,  and  the  revenue  from  proceedings  £154.  an  increase  of 
£50.  The  receipts  from  members'  and  delegates'  fees  are  normal, 
and  the  total  income  is  £554,  as  against  £500.  leaving  a  balance  of 
£  10  as  surplus  for  the  year. 

The  total  surplus  of  assets  over  liabilities  is  £936,  so  that  the 
Association  continues  to  be  financially  sound  :  but  there  is  no 
margin  for  expansion,  and  it  is  a  question  whether  the  subscrip- 
tions should  not  be  raised  so  as  to  enable  the  Association  to  deal 
with  more  advantage  with  questions  affecting  the  interests  of  that 
section  of  the  industry  represented  by  the  Association. 

Agricultural  Development. — During  the  year  a  Committee  on  the 
Development  of  Electricity  in  Agriculture  has  been  formed  to 
deal  with  this  subject,  with  power  to  add  to  their  number,  both 
from  the  ranks  of  the  Association  and  from  other  sources,  and  to 
present  a  report  in  due  course  on  the  matter  generally  for  future 
action. 

It  is  proposed  to  invite  representatives  of  Government  Depart- 
ments. Agricultural  Societies,  and  Electrical  Associations  to  serve 
on  the  Committee,  so  as  to  co-ordinate  co-operative  effort  in 
carrying  out  the-objects  of  the  Committee. 


Individual  Interest  in  Municipal  Enterprise. 

Abstract  of  paper  by  J.  HORACE  Bowden.  Poplar. 
To  successfully  control  a  municipal  undertaking,  concentration  of 
thought  during  an  undisturbed  period  of  a  number  of  years  is 
necessary, on  the  part  of  those  responsible  for  the  management, 
and  in  order  to  secure  this,  not  only  should  the  municipality  pay 
sufficient  remuneration  to  prevent  distraction  from  undivided 
attention  by  their  official  staff,  which  striving  after  increased 
remuneration  engenders,  but  should  also  offer  inducements  to  the 
staff  whereby  the  desired  results  might  be  attained,  to  the  material 
benefit  of  those  responsible  for  their  attainment.  It  is  therefore 
incumbent  upon  every  municipality  to  give  consideration  to  any 
scheme  which  would  induce  the  members  of  each  of  its  trading 
staffs  to  concentrate  their  whole  energy  on  producing  certain 
results,  and.  in  giving  consideration  to  any  such  scheme,  the  varied 
interests  connected  with  the  supply  should  essentially  have  equal 
prominence. 

The  primary  interests  of  the  consumer  and  the  ratepayer  are 
linked  indissoluably  together.  Low  charges  for  supply  to  the  con- 
sumer produce  the  asset  to  the  municipality,  but  the  price  paid 
for  the  supply  should  be  such  as  to  amply  provide  for  the  guarantee 
given  by  the  municipality  on  the  security  of  the  rates.  Cheap 
prices  and  participation  in  profits  may  appear  to  be  diametrically 
opposed,  but  it  must  always  be  borne  in  mind  that  the  ultimate 
result  of  low  charges  means  that  all  ratepayers  would  b«ome  con- 
sumers, and  therefore  any  apparent  injustice  by  contributing  to 
rates  out  of  profits  would  eventually  disappear. 

Consumers'  and  staff  interests  are  linked,  inasmuch  as  satis- 
factory working  conditions,  adequate  remuneration,  and  security 
of  tenure  tend  to  ensure  continuity  of  supply  and  efficiency  of 
service.  Low  prices  to  the  consumer  and  participation  in  profits 
by  the  staff  can  be  made  of  identical  interest  by  the  introduction 
of  proper  safeguards  toi  the  consumer  into  any  profit-sharing 
scheme. 

The  interests  of  the  ratepayers  and  the  staff  have  everything  in 
common  respecting  security  of  guarantee  ;  judicious  capital 
expenditure  is  the  most  effective  medium  of  profit  production. 
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The  interests  of  the  ratepayers  and  staff  are  also  common  in 
respect  of  profit  sharing,  and  the  author  is  of  the  opinion  that  the 
scheme  submitted  in  this  paper  will  ensure  the  best  results  to  the 
ratepayer,  and  at  the  same  time  secure  for  an  undertaking  a  sound 
financial  footing. 

It  is  of  paramount  importance  that  every  municipal  electricity 
undertaking  should  be  placed  upon  a  sound  financial  basis  in 
priority  to  any  other  consideration. 

For  a  number  of  years  prior  to  the  introduction  of  a  profit-sharing 
scheme  at  Poplar,  and  before  any  contribution  whatever  was  made 
to  the  rates,  a  drastic  policy  of  writing  down  and  scrapping  obsolete 
plant  was  adopted,  together  with  a  system  of  payment  out  of 
revenue  for  all  assets  for  which  loans  could  not  be  raised  for 
periods  of  20  years  or  over.  All  existing  loans  were  converted  from 
fhe' annuity  or  annual  instalment  to  the  quarterly  instalment 
system. 

To-day  the  statement  of  loans  outstanding  comprises  only  : — 
Lands,  buildings,  mains,  and  machinery,  with  £3.500  for  services 
and  £750  for  accumulators.  Both  of  the  latter  will  be  wiped  out 
during  the  course  of  the  next  three  years  under  the  scheme 
adopted.  No  money  for  machinery  has  been  borrowed  since 
January,  1  'J  1 4 ,  all  new  plant  having  been  purchased  out  of 
amounts  written  down  in  respect  of  obsolete  plant. 

All  machinery  of  any  description  laid  down  prior  to  1905,  with 
the  exception  of  two  boilers  and  the  original  l.t.  switehgear,  has 
been  entirely  written  out  of  the  books  of  the  undertaking.  The  war 
has  temporarily  suspended  this  financial  policy,  but  the  author  is 
convinced  in  his  own  mind  that  it  is  absolutely  correct,  and, 
after  the  war,  will  advocate  the  scrapping  of  the  major  portion  of 
the  plant  laid  down  between  11105  and  1913,  in  order  to  bring 
the  machinery  right  up  to  date  without  increasing  the  present 
liability  on  that  account. 

In  furtherance  of  this  policy,  therefore,  it  was  necessary,  before 
considering  the  disposal  of  surplus  profits,  to  lay  down  a  schedule 
of  first  charges  upon  surplus  profits,  as  follows,  viz.  : — 
Minor  improvements  to  buildings  and  plant. 
New  meters  and  services. 
Wiring,  cooking,  and  heating  installations. 
Showroom  and  test  room  fixtures. 
Instruments,  office  furniture  and  tools. 
Cost  of  reclaiming  disused  cable. 
Removal  and  re-erection  of  machinery. 
Sundry  expenses  connected  with  capital  work  and  plant. 
Lay   aside     £1,000    per    annum    over    and    above    requisite 
amount  of  redemption  for  reducing  the  debt  on  account 
of  services,  instruments,  and  accumulators. 
Working  balance  at  end  of  each  financial  year  to  be  made  up  to 
10  per  cent,  of  the  total  income  for  that  year. 

After  payment  of  the  foregoing  charges  on  surplus  profits,  the 
available  balance  (if  any)  in  any  year  is  apportioned  as  follows, 
viz.  : — 40  per  cent,  is  placed  at  the  disposal  of  the  Finance  Com- 
mittee of  the  Council ;  20  per  cent,  of  a  sum  up  to  £6,0(10  avail- 
able for  disposal,  and  10  per  cent,  on  available  sum  over  and  above 
£6,000,  for  division  amongst  the  members  of  the  permanent  staff. 
Remaining  balance  is  placed  to  the  credit  of  capital  machinery 
account  for  writing  down  obsolete  plant. 

The  amount  placed  at  the  disposal  of  the  Finance  Committee 
may  or  may  not  be  utilised  for  relief  of  rates,  but  preference  is 
given  to  its  utilisation  for  works  which  would  have  a  beneficial 
effect  upon  the  rates. 

The  bonus  to  staff  is  apportioned  as  follows,  viz.  : — A  moiety  to 
the  principal  officers  of  the  staff,  and  the  other  to  the  junior  officers 
and  workmen  permanently  employed  pro  rata  to  the  normal 
salaries  and  wages  paid  in  the  year  in  which  the  bonus  is 
earned. 

The  proportion  payable  to  the  principal  officers  is  divided  as 
follows,  viz.  ; — One-half  to  the  chief  engineer  and  manager  ;  one-, 
fourth  to  assistant  manager  ;  one-fourth,  in  equal  proportions,  to 
the  station  and  mains  engineers  and  sales  manager. 

The  financial  soundness  of  this  scheme  must  commend  itself  to 
all  concerned,  as,  no  matter  how  rapidly  an  undertaking  may 
develop,  the  cost  of  new  connections,  and  all  improvements  to  the 
existing  system,  must  be  taken  from  revenue  before  any  sum  is 
available  for  bonus. 

On  January  6th.  litis,  the  Poplar  Electricity  Committee  finally 
approved  the  scheme  on  the  lines  indicated  in  this  paper,  subject 
to  a  general  reduction  of  25  per  cent,  in  charges  to  private  lighting 
consumers.  The  following  results  will  indicate  in  some  measure 
whether  the  scheme  has  been  justified  or  not : — 
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*  Increase  of  10  per  cent,  on  power  charges. 

The  saving  aimed  at  is  not  in  labour,  but  on  materials  used — 
viz.,  coal,  water,  oil.  &c.  The  most  important  point  affecting  bonus, 
however,  is  the  promulgation  of  business,  each  man  being  a  poten- 
tial canvasser  of  the  undertaking. 

Increase  in  business  means  the  employment  of  a  larger  number 


of  .hands  for  various  extensions,  services,  and  wiring  installations, 
a  greater  number  of  men  beiu„  required  for  these  purines  than 
merely  for  attention  to  generating  plant. 

Allocation  of  Boniu  to  Stuff. — The  proportions  payable,  as  set 
out  in  the  Poplar  scheme,  may  not  appeal  to  every  municipality, 
and,  as  an  alternative,  the  distribution  may  be  made  wholly  as  a 
percentage  of  annual  salary  or  wages.  To  illustrate  the  difference 
between  the  two  systems,  the  author  submits  the  payments  made 
by  the  Poplar  Borough  Council  as  a  result  of  last  year's  trading — 
VIZ.,  1915-16  :  — 

Amount  available  for  distribution,  £1,262  3s.  Hid. 
Principal  officers         ...      £631     2     0  or  36T,  per  cent,  of 

salaries. 
Junior      officers       and 

workmen       £631      1    10  or  6'09  per  cent,  of 

salaries  or  wages. 

Had  the  alternative  proposition  been  in  force,  the  whole  of  the 
staff  would  have  received  10'43  per  cent,  of  their  annual  salary  or 
wage. 

When  the  facts  are  taken  into  consideration  that  private  lighting 
supply  was  reduced  by  25  per  cent.,  that  coal  cost  3s.  9jd.  per  ton 
more  than  in  the  year  prior  to  the  introduction  of  the  profit- 
sharing  scheme,  and  that  a  full  year  of  war  conditions  was  expe- 
rienced, carrying  with  it  war  bonuses,  payments  to  dependents  of 
those  on  Active  Service,  and  a  general  all-round  rise  in  price  of 
materials,  yet  the  net  profit  was  increased  by  £3,800,  it  is  fairly 
obvious  that  remuneration  under  the  alternative  scheme  to  those 
officers  primarily  responsible  for  the  results  would  have  been 
inadequate. 

The  logic  underlying  the  Poplar  system  is  that,  by  application, 
economies  can  be  effected  in  both  the  generating  and  distributing 
departments,  and  an  energetic  and  properly-controlled  sales 
department  can  influence  the  revenue  of  an  undertaking  to  a 
considerable  extent. 

Judicious  management  brought  to  bear  on  each  of  these  depart- 
ments produces  results  nearest  approaching  th^  ideal,  therefore  it  is 
reasonable  to  allow  the  assistant  manager  a  share  equal  to  each  of 
the  shares  allotted  to  the  heads  of  departments,  whose  efforts 
extend  to  their  departments  only. 

As  the  general  manager  is  the  responsible  officer  over  all  depart- 
ments, upon  whose  judgment  the  decision  in  all  matters  must 
finally  rest,  it  appears  an  equitable  arrangement  to  allot  double 
the  amount  received  by  his  chief  assistant,  which  is  usually  the 
proportionate  difference  in  salary. 

In  i  est  me  nt  of  Profits  on  behalf  of  the  Staff. — It  is  a  debatable 
point  whether  compulsory  investment  in  an  undertaking  should 
be  insisted  upon,  and  much  can  be  advocated  for  and  against 
compulsion. 

In  most  well-ordered  municipalities,  superannuation  and  pension 
-  funds  have  been  established,  and  sick  benefits  have  been  offered  to 
the  staff .  which  are  supported  by  compulsory  contributions  by  the 
staff  and  the  municipality,  therefore  the  necessity  for  compulsory 
thrift  does  not  appear  to  be  nearly  so  great  in  municipal  under- 
takings as  in  private  enterprise.  On  the  other  hand,  it  may  be 
anticipated  that,  by  investing  savings  in  the  business  in  which  he 
is  employed,  a  greater  interest  in  the  working  of  the  business 
would  be  engendered,  and  it  would  appear  that  every  facility  for 
investment  should  be  given  as  a  means  to  that  end.  Furthermore, 
pension  schemes,  as  a  rule,  provide  for  the  employe  only  in  old  age, 
but  not  for  his  family,  and  should  he  die  immediately  after  his 
retirement,  his  family  gain  nothing  therefrom. 

In  the  Poplar  profit-sharing  scheme,  provision  is  made  for  a 
working  balance  of  not  less  than  10  per  cent,  of  the  annual  income 
of  the  undertaking,  and  as  no  provision  has  been  made  for  working 
capital  in  any  of  the  Electric  Lighting  Acts,  it  is  reasonable  to 
assume  that  no  legal  objection  woidd  be  raised  to  the  municipality 
accepting  deposits  from  the  staff  up  to  the  stated,  amount,  and 
interest  allowed  thereon  not  exceeding  the  rate  at  which  money 
could  be  obtained  from  the  usual  sources.  It  may  also  have  been  noted 
that  the  Poplar  scheme  allows  for  a  20  per  cent,  bonus  on  available 
balances  up  to  £6,000  per  annum,  and  10  per  cent,  on  any  sum 
available  over  £6,000. 

A  line  of  demarcation  between  voluntary  and  compulsory 
investment  suggests  itself,  and  the  author  submits  that  the  benefits 
of  any  profit-sharing  scheme  would  be  enhanced  if  the  amount 
accruing  at  the  rate  of  20  per  cent,  were  to  be  handed  over  to  the 
staff  to  be  invested  in  the  undertaking  or  otherwise  at  the  option 
of  the  employe,  and  that  accruing  at  the  rate  of  10  per  cent,  be 
compulsorily  invested  in  the  undertaking,  all  on  terms  suggested. 

There  can  be  no  doubt  that  current  events  indicate  that  in  the 
near  future  labour  will  command  a  much  greater  share  in  the  profits 
of  all  enterprises,  whether  national,  municipal,  oo-operative,  or 
private,  and  the  greatest  evil  to  tte  feared  from  this  much-to-be- 
desired  state  of  affairs  is  the  misapplication  of  the  prospective 
enhanced  income  of  the  worker. 

Assuming  that  the  opinion  of  the  author  is  correct,  it  would  be 
necessary  for  the  employe  to  enter  into  an  agreement  with  the 
employer  that  the  sum  invested  should  not  be  withdrawn  except 
after  a  period  of  not  more  than  12  months,  on  retirement  or  at  death. 
in  order  to  guard  against  the  impulse  of  the  improvident  to  with- 
draw at  any  time  merely  for  the  purpose  of  squandering  any 
accumulation  of  profit  and  interest.  The  Council  would,  of  course, 
exercise  its  discretion  in  paying  out  immediately  in  cases  of  manifest 
necessity  on  the  part  of  employes. 

Sliding  Scale  to  Adjust  Bonus  toitn  Char  got  for  Supply. — Seeing 
that  the  work  of  the  undertaking  was  carried  out  under  more 
arduous  conditions  than  appertaining  in  previous  years,  the  author 
has  been  forced  to  the  conclusion  that  no  profit-sharing  scheme 
would    be    complete    without  a  sliding   scale    to    adjust    profit- 
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sharing  applicable  to  increase  as  well  as  decrease  in  charges  for 
supply. 

The  "  point-five  "  system  of  charging  (which  originated  at  Poplarl 
is  admirably  adapted  for  working  in  conjunction  with  a  profit- 
sharing  scheme.  As  most  of  the  members  are  aware,  this  system 
comprises  an  annual  charge  based  upon  the  probable  demand  of 
each  consumer,  plus  O'od.  for  each  unit  used.  The  author  proposes 
to  recommend  that  this  system  shall  become  permanent,  and  when 
it  becomes  necessary  to  increase  charges,  a  pre-determined  percent- 
age would  be  added  to  each  account,  but  if  it  is  found,  after 
balancing  the  books  for  any  year,  that  a  rebate  of  2J  per  cent.,  or 
multiples  of  2}  per  cent,  can  be  allowed  to  consumers,  the  deter- 
mined amount  shall  be  allowed  on  the  following  year's  accounts. 

The  advertising  effect  ef  the  rebate  system  in  connection 
with  small  consumers  must  appeal  to  every  electricity  supply 
manager. 

The  present  bonus  scheme  would  hold  good  under  the  normal 
point  five  system,  and  the  following  scale  applied  for  advanced 
prices  : — 

Per  cent,  of  bonus  up  Per  cent,  of  bonus 

Inereast  in  charges.  to  £6,000  available  over  i'o.OOO  available 

Per  cent.  surplus.  surplus. 

5  IS  '.) 

10  16  8 

15  14  7 

20  12  6 

25  •  10  5 

30  S  1 

35  6  3 

40  4  2 

45  2  1 

50  Nil  Nil 

A  sliding  scale  applicable  to  decrease  in  charges  appears  to  be  a 
much  more  difficult  problem,  firstly,  because  the  cost  of  production 
is  likely  to  steadily  decrease  for  many  years  to  come,  and  finality 
in  this  respect  is  difficult  to  anticipate  :  secondly,  a  financial  policy 
carried  out  on  similar  lines  to  that  in  vogue  at  Poplar  would 
eventually  wipe  out  machinery  entirely  from  the  loans  account, 
thus  reducing  capital  charges  to  a  large  extent  ;  and  thirdly, 
because  the  interests  of  the  consumer,  the  ratepayer,  and  staff 
should  receive  equal  consideration. 

After  mature  deliberation,  the  author  has  arrived  at  the  follow- 
ing conclusions,  viz.  : — 

That  a  minimum  available  sum  for  profit-sharing,  contribution 
to  rates,  and  reserve  for  displaced  machinery  should  be  fixed, 
which  in  the  case  of  Poplar  the  author  has  earmarked  at  £6,000. 
That  is  to  say.  if  the  amount  for  disposal  reaches  £6,000,  the 
following  division  would  be  made.  viz. : — 


Finance  Committee,  40  per  cent. 

Bonus,  20  per  cent 

Reserve  for  displaced  plant 


£2,400 
1,200 
2,400 


O'.i'un 
In  the  event  of  a  greater  sum  being  available,  which  would  allow 
of  a  rebate  of  2$  per  cent,  or  multiples  of  2J  per  cent.,  then  the 
minimum  amount  for  disposal  should  be  increased  by  £1,000  for 
every  2i  per  cent,  granted  as  rebate.  Any  balance  after  allowing 
for  the  minimum  sum  according  to  scale,  to  be  carried  forward  fur 
the  purpose  of  allowing  further  rebates.  Upon  this  system  the 
following  sliding  scale  would  apply,  viz.  : — 


Minimum  sum  for 

If  rebate  disposal,  plus' 

granted  at  necessary  amount 

of  rebate. 

Per  cent.  £ 

2i  7,000 

5  8,000 

7i  9,000 

10  10,000 

12i  11,000 

15  12.000 

17i  13.000 

20  14.000 

22$  1 5,000 

25  16,4)00 


Minimum  sum  for 

If  rebate  disposal,  plus 

granted  at  necessary  amount 

of  rebate. 

Per  cent.  £ 

27  i  17,000 

30  1      18,000 

32i  19,000 

35  20,000 

37i  21,000 

40  22,000 

42J  23.000 

45  24.1X10 

47!  25.000 

50  26,000 


Discussion. 

Mr.  Littler  (West  Ham),  in  opening  the  discussion,  said  he 
agreed  to  the  general  principle  indicated  by  the  author  :  a  direct 
interest  was  a  great  incentive  for  extracting  the  best  from  a  man. 
He  rather  doubted  whether  security  of  tenure  was  an  altogether 
good  thing  ;  it  might  be  a  handicap  in  both  municipal  and  Govern- 
ment work.  Labour  was  secure  in  its  position  and  a  bonus  did  not 
carry  with  it  the  same  risk  as  in  the  case  of  the  higher  staff.  He 
doubted  whether,  with  the  proposed  allocation  of  surplus,  the 
engineer  might  not  find  his  remuneration  seriously  reduced,  due  to 
the  effect  of  his  own  industry,  in  increasing  assessments.  He 
could  not  agree  with  the  arbitrary  handing  over  of  40  per  cent,  of 
the  surplus  to  the. Finance  Committee  :  the  ratepayers  had  a  right 
to  some  return,  but  did  they  not  get  a  sufficient  return  in  the 
benefit  conferred  on  the  town  by  a  sound  undertaking  .'  He  was 
afraid  that  labour  would  be  opposed  to  the  idea  ;  the  profit-sharing 
schemes  in  the  London  gasworks  had  not  given  the  expected  results. 
The  suggested  division  of  the  bonus  might  also  not  be  acceptable 
to  labour,  and  any  interference  with  its  disposal  would  be 
resented.  The  bonus  must  be  over  and  above  the  fair  remunera- 
tion of  labour. 

Mi;.  JIcxdy  (Secretary,  Co-partnership  Association")  disagreed 
With  the  suggestion  that  profit-sharing  had  been  a  failure  in  the 


gas  industry  ;  despite  the  war  and  more  attractive  labour  condi- 
tions, the  profit-sharers  had  fallen  off  very  little  in  number,  and 
Dr.  Carpenter,  of  the  South  Metropolitan  Gas  Co.,  had  emphasised 
the  great  benefit  obtained  dvnnij  the  war  from  the  co-partnership 
scheme,  which  had  been  in  existence  25  years,  and  was  a  good 
example.  He  agreed  that  the  Trade  Unions  were  antagonistic, 
but  in  works  where  it  was  in  existence  it  was  welcomed. 
The  bonus  was  a  dividend  on  labour — a  share  in  the  profit — 
and  he  contended  that  it  should  remain  in  the  form  of  capital,  and 
thus  have  a  permanent  influence,  whereas  a  cash  bonus  was  spent 
and  forgotten. 

.  Mr.  C.  H.  Wordingham  (president  Inst.  E.E.)  said,  personally, 
he  had  always  found  municipal  engineers  keen  on  their  work,  but 
the  bonus  might  make  them  more  careful  in  the  case  of  doubtful 
experiments  with  tariffs.  He  was  afraid  that  if  the  State  stepped 
in  it  would  mean  that  the  State  would  be  paramount,  and  its  influ- 
ence was  all  in  the  direction  of  private  enterprise.  Profit  sharing 
appealed  strongly  to  him,  but  the  workman  did  look  on  it  with 
suspicion,  and  would  certainly  resent  the  bonus  being  invested  for 
him  ;  he  doubted  whether  compulsion  was  advisable  in  any  way. 

Alderman-  Barge  (Poplar)  said  this  was  the  third  year  of  ope- 
ration of  their  bonus  system  ;  the  bonus  was  not  regarded  as 
wages — it  was  an  addition,  and  was  favoured  by  the  men.  The 
division  of  the  bonus  was  a  knotty  problem,  but  he  thought  the 
management  deserved  special  consideration  in  the  matter. 

Alderman  Walker  (Manchester)  said  the  proposal  was  a  good 
one  if  it  promoted  efficiency,  but  he  thought  the  author  might  be 
on  doubtful  ground  in  proposing  a  scheme  which,  by  increasing 
prices,  allowed  of  a  bigger  contribution  to  the  rates.  Personally,  he 
believed  in  contributing .  to  the  rates  a  definite  percentage  on  the 
outstanding  debt,  as  at  Manchester.  The  bonus  would  not  remove 
a  man's  desire  to  get  to  the  top  of  his  profession,  and,  personally, 
lie  would  not  care  to  eliminate  that  desire.  If  the  proposal  were 
generally  adopted  the  question  would  arise  as  to  what  extent 
labour  would  demand  a  hand  in  the  management  of  the  funds  and 
eventually  of  the  department. 

Alderman  Thompson  (Wolverhampton)  said  the  idea  behind  the 
scheme  was  to  make  the  workmen  into  capitalists.  He  had  had 
some  years'  experience  of  a  profit-sharing  scheme  in  his  own  works, 
and  found  it  a  success.  They  practically  allotted  a  man  capital 
equal  to  his  year's  earnings,  and  guaranteed  him  certain  interest  on  it : 
last  year  the  interest  was  12}  per  cent.  If  anything,  the  trouble 
was  that  the  men  wanted  to  increase  their  holdings.  When  the 
war  came,  a  number  of  men  agreed  to  10  per  cent,  of  their 
earnings  being  deducted  and  invested  in  a  thrift  fund,  and  it  was 
intended  eventually  to  invest  this  in  the  business  and  give  the 
men  a  representative  for  their  capital  on  the  Board. 

Mr.  L.  L.  Robinson  (Hackney)  said  there  were  other  troubles 
in  municipal  work  beside  those  hinted  at  by  the  author  ;  he  com- 
mented on  the  lack  of  cohesion  of  municipal  authorities,  and  said 
he  felt  that  the  time  would  come  when  existing  undertakings 
would  have  to  be  taken  over  by  a  number  of  large  statutory 
companies  under  Government  control.  There  was  a  good  deal  of 
justice  in  the  higher  proportion  suggested  for  the  staff  bonus,  but 
it  was  likely  to  result  in  jealousy,  also  if  those  who  helped  most 
towards  efficiency  were  to  receive  most  bonus,  then  the  boiler 
house  would  get  a  larger  proportion.  They  had  a  bonus  scheme  in 
view  far  the  Hackney  undertaking,  but  it  was  not  yet  quite 
matured. 

Mr.  T.  Hall  (Burton-on-Trent)  explained  the  bonus  system  in 
operation  for  three  years  in  his  town,  which  was  based  on  the 
saving  in  works  costs  below  Id.  per  unit.  This  scheme  had  worked 
well,  but  he  felt  that  the  bonus  should  only  be  applicable  to  items 
which  could  be  controlled  by  the  worker,  and  not  on  rates  and 
taxes.  He  confirmed  the  author's  view  that  the  staff  became 
direct  canvassers,  naively  remarking  that  there  was  hardly  a  public 
house  which  had  not  electric  light.  There  was  no  enthusiasm  for 
the  investment  of  the  bonus  amongst  the  men.  and  he  understood 
that  a  municipal  authority  had  no  power  to  invest  money  in 
this  way. 

Mr.  Bowdex,  in  replying,  agreed  that  security  of  tenure  had  a 
two-sided  effect,  but  he  claimed  that  the  bonus  system  would  do 
away  with  the  objectionable  side.  The  effect  of  the  assessment 
was  not  quite  such  as  might  be  thought,  at  least  in  the  London 
area.  The  bonus  scheme  would  not  deter  a  man  from  moving,  but 
he  would  give  the  matter  more  consideration  if  he  had  to  relinquish 
some  other  benefit.  When  the  Poplar  scheme  was  started,  they 
could  find  no  other  undertaking  with  a  similar  scheme,  though 
partial  schemes  had  been  in  existence  for  some  years.  He  believed 
that  Parliamentary  powers  were  under  consideration  to  allow  of 
investing  employes'  money  in  municipal  concerns. 


The  1886  Company:  More  Resolutions.— A  note  from 

Moscow  says  that  a  conference  held  there  to  consider  the  problem 
of  the  1S86  Company  declared  decisively  against  the  formation  of 
a  new  share  company  with  the  participation  of  representatives  of 
the  town  on  the  board  of  the  company.  The  conference  once  more 
affirmed  that  the  company  should.be  liquidated  in  due  course.  The 
property  should  be  valued  on  the  basis  of  prices  existing  before  the 
war  ;  whilst  the  interests  of  the  shareholders  of  Swiss  nationality 
should  be  respected. 

A  note  in  the  Novoye  Vremya  says  that  at  a  meeting  of  town 
councillors  on  the  liquidation  of  the  1886  Company  and  of  the 
Peredatch  (Electrical  Transmission  Co.)  a  mixed  board,  consisting 
of  representatives  of  the  town  and  of  shareholders  which  would 
keep  the  German  element  concealed,  was  considered  undesirable. 
Both  concerns  should  be  liquidated. 
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{.Concluded from  page  672.) 
A  very  elaborate  paper  on  the  "  Electric  Characteristics  of  Electric 
Furnaces"  was  presented  by  Mil.  A.  A.  Mioyer,  of  the  Detroit 
Edison  Co.,  giving  the  results  of  an  electrical  investigation  of  a 
Heroult  and  of  a  Gronwall  electric  steel  furnace,  covering  their 
construction,  operation,  load  fluctuations,  power  factors,  un- 
balancing effects  on  the  three-phase  system,  and  wave  distortion 
as  determined  by  the  oscillograph.  The  oscillograph  data  were 
studied  closely,  to  draw  from  them  deductions  as  to  the  self- 
induction  of  the  furnace  and  connections.  The  effect  of  these  con- 
siderations on  the  accuracy  of  the  customer's  watt-hour  meters  was 
aUo  discussed. 

Mr.  C.  H.  yom  Baur,  with  .Messrs.  Hamilton  and  Hansell,  read 
a  paper  giving  further  information  on  the  Rennerfelt  electric 
furnace,  supplementary  to  a  former  paper.  The  principal 
improvements,  since  made,  were  as  follows  : — 

1.  The  furnace  hearth  is  now  circular,  with  one  set  of  electrodes, 
and  oval  shaped  with  two  sets. 

2.  The  side  electrodes  are  adjustable  in  a  vertical  plane,  allowing 
them  to  dip  toward  the  bath. 

3.  The  available  power,  or  instantaneous  available  heat,  has  been 
largely  increased. 

The  operating  results  obtained  by  making  these  three  changes 
had  not  only  kept  up  the  quality  of  the  steel,  but  the  cost  had  been 
reduced  materially. 

With  a  circular  hearth  and  the  flame  in  the  centre,  the  heat 
distribution  was  equal  at  the  slag  line  ;  there  were,  consequently, 
no  cold  corners,  obviating  overheating  when  melting,  which  was 
so  detrimental  to  both  side-walls  and  roof.  The  side-walls,  slag- 
line,  and  roof,  especially  the  latter,  now  dome-shaped,  were  easier 
to  repair.  Often,  only  the  centre  portion  of  the  roof  bricks  needed 
replacing,  the  other  roof  bricks  lasting  twice  as  long. 

The  second  feature,  viz.,  tipping  the  side  electrodes  down  from  a 
horizontal  position,  hail  several  advantages.  When  smaller  charges 
than  normal  were  made,  the  most  efficient  height  over  the  metal, 
when  melted,  could  be  had.  During  melting,  the  electrodes  at  the 
start,  whether  for  partial  or  full  heats,  were  usually  only  an  inch 
or  so  (2'5  cm.)  over  the  bath.  As  the  charge  melted,  the  electrodes 
were  continually  lowered,  thus  keeping  the  flame  about  2-i  to  3  in. 
(tt'2  to  7'B  cm.)  over  the  bath.  Bringing  the  flame  closer  to  the 
bath  accomplished  two  things  :  the  melted  steel  more  readily 
absorbed  the  heat,  and  the  large  flame  being  farther  away  from  the 
roof,  the  life  of  the  roof  was  lengthened.  This  was  proved  Ijy  the 
shorter  time  to  make  a  heat  from  a  cold  charge,  and  by  a  longer 
life  of  the  roof. 

The  possibility  of  tilting  the  electrodes  up  and  down  helped  when 
slagging  off,  and  lessened  the  breakage  of  electrodes. 

The  flame  being  riearer  the  bath,  and  with  the  same  potential,  had  a 
tendency  to  circulate  the  slag  faster.  This  could  easily  be  observed, 
and  was  of  the  greatest  importance.  A  more  shallow  bath  facili- 
tated the  refining,  as  the  metal  came  in  contact  with  this  slag  on 
a  larger  surface. 

The  flame  itself,  depending  on  the  size  and  electric  power  of  the 
furnace,  seemed  to  make  a  circular  patch  on  the  thinned  slag 
directly  beneath  the  flame  about  8  or  10  in.  (.20  to  25  cm.)  in  dia- 
meter, and,  then  mushroomed  out.  The  hotter  the  furnace,  the 
better  the  conductivity  of  the  gases  and  the  greater  the  spreading 
of  the  flame.  In  a  two-flame  furnace,  this  flame  at  times  seemed 
to  spread  over  the  entire  bath.  This  appearance  was,  no  doubt, 
due  to  incandescent  gas.  The  hearth  was  made  more  shallow,  and 
thus  the  rammed-in  bottom,  coming  up  at  the  sides,  made  the  sides 
less  steep.  This  shallow  bath  shortened  the  time  of  melting  down, 
and  the  lining  was  less  affected  at  the  slag  line. 

The  regulation  of  the  heat  applied  to  the  bath  was  made  easier 
by  the  variable  position  of  the  flame  above  it,  and  it  also  lessened 
the  danger  of  overheating,  which  was  apt  to  become  so  detrimental 
with  an  acid  bottom.  The  almost  invariably  clean  steel  produced, 
with  the  absence  of  inclusions,  was  obtained  by  careful  handling. 
yet  the  ease  of  avoiding  overheating  was  of  first  importance. 
Metallurgists  who  had  operated  the  Rennerfelt  furnace  had  par- 
ticularly noted  this  point,  and  the  avoidance  of  worry  which  thus 
ensued. 

Having  the  electrode  tips  never  more  than  3  in.  (7'5  cm.)  above  the 
bath,  had  materially  reduced  the  time  of  melting  (so  far  no  Ren- 
nerfelt furnace  in  the  United  States  was  using  fluid  charges). 
With  basic  bottom  the  dephosphorising  time  had  remained  un- 
changed, and  the  desulphurising  period,  with  the  aid  of  calcium 
carbide  slags,  had  been  reduced.  When  refining  and  reducing 
sulphur  with  a  built-up  slag  from  ferro-silicon  and  lime,  as  used 
in  tlje  induction  furnace,  this  was  accomplished  with  good  effect. 

With  furnaces  having  300  KW.  power  per  ton  of  output,  heats 
had  been  made  on  basic  bottoms,  taking  off  one  slag  in  2\  hours 
with  670  kw. -hours  per  ton  when  operating  continuously.  With 
acid  bottoms  and  200  KW.  power  per  ton  of  output,  taking  nil  our 
slag,  good  steel  and  full  heats  had  come  off  in  3|  hours,  with 
03!)  KW. -hours  per  ton. 

The  electrode  consumption  was  less  than  (i  lb.  (3  kg.)  per  ton  of 
steel  made,  operating  continuously.  Even  with  the  present  exces- 
sively high  cost  of  refractories,  their  cost  had  been  reduced  in  the 
smaller  furnace  of  one  ton  from  $2'91  per  ton  of  steel  made  to  less 
than  so'XO  per  ton.  Roofs  were  lasting  over  loo  heals,  and 
approximated  the  longer  life  made  in  Europe  with  better  refrac- 
tories. With  a  higher  power  input,  the  heats  were  shortened,  due 
to  the  smaller  melting  period  (the  heat  being  considerably  reduced 
during  the  refining  time),  thus  roofs  were  lasting  more  heats 
than  formerly,  though  the  actual   time  was  not  much  changed. 


Side- walls  of  brick  putlasted  two  or  more  roofs,  while  the  bottom 
lasted  a  year  or  two. 

The  third  change,  to  higher  powered  furnaces,  besides  lowering 
the  cost  per  ton  in  every  way.  steadied  (the  consumption  of  elec- 
tricity, which  had  already  been  very  constant.  For  instance,  a 
3-ton  furnace  operating  with  600  KW.,  with  hand-regulated  elec- 
trodes, would  reduce  in  four  or  five  minutes  to  about  550  KW.  with- 
out any  fluctuation  (except  during  the  first  part  of  the  melting 
period)  and  without  touching  the  electrode  regulating  mechanism.. 
With  smaller  furnaces  the  steadiness  was  not  so  marked,  whereas 
with  still  larger  ones,  the  effect  was  but  little  improved.  The 
power  factor  was  about  90  per  cent.,  with  GO  cycleB.  All  sudden 
strains  on  the  power  supply  were  avoided.  The  arc  voltage  had 
been  raised,  and  was  now  110  to  120  volts. 

In  general,  too  much  stress  could  not  be  laid  on  the  various 
small  details — such  as  tight  doors  and  tight  openings  around  the 
electrode  cooling  boxes.  With  the  latter,  besides  a  small  clearance 
between  the  cooling  box  and  the  electrodes,  asbestos  washers  helped 
materially. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  week,     t  Correspondents  should  forward  their  com/muni- 

cations  at  the  earliest  possible  moment.     An  letter  can  lie  published 
unless  we  hare  the  writer  s  name  and  address  in  our  possession. 


"Cross-talk"  and  "Secrecy." 

There  has  been  a  certain  amount  of  confusion  in  the  past  with 
regard  to  the  terms  "  Cross-talk,"  "  Overhearing,"  and  "Secrecy" 
as  applied  to  telephone  systems.  With  a  view  to  establishing  as 
far  as  possible  a  clear  understanding  as  to  what  is  implied  by  the 
respective  terms,  and  to  frame  definitions  in  such  a  manner  that, 
while  technically  correct,  they  will  convey  a  clear  distinction  to 
non-technical  purchasers  and  installers  of  telephone  systems,  this 
Association  has  adopted  the  following  definitions,  which  have  also 
been  submitted  to,  and  approved  by,  the  Council  of  the  Institution 
of  Electrical  Engineers  : — 

"  Cross-talk "  in  telephone  systems  is  the  unintentional  over- 
hearing between  one  circuit  and  another  not  due  to  any  such 
metallic  connection  as  arises  from  accident  or  is  effected  by  a  user 
or  third  party.  In  practice,  the  "  cross-talk"  may  be  due  to  dis- 
turbances arising  from  electromagnetic  or  electrostatic  induction, 
to  leakage,  or  to  insufficient  conductance  in  a  common  portion  of 
circuits. 

"  Secrecy  "  in  telephone  systems  is  secured  by  an  arrangement 
of  circuits  making  it  impossible  for  a  third  party  by  any  normal 
use  of  the  system  to  cut  in  and  listen  to  the  conversation  taking 
place  between  two  users — at  any  rate,  without  the  knowledge  of 
the  parties  conversing. 

The  term  "secrecy  "  must  not  be  confused  with  freedom  from 
"  cross-talk." 

For  The  Telephone  Manufacturers'  Association, 

E.  A.   BROWNE,   Secretary. 
London.  June  25th,  1917. 


Industrial  Fatigue  and  Maximum  Output. 

With  reference  to  the  leading  article  on  the  conditions  of  labour 
in  your  issue  of  June  15th,  in  which  you  refer  to  the  various 
causes  of  labour  unrest,  apparently  no  mention  is  made  of  the 
fundamental  cause  of  labour  unrest. 

Even  if  all  the  causes  mentioned  in  Prof.  Henry  J.  Spooner's 
pamphlet  were  removed,  the  workman  would  not  be  satisfied,  and 
there  is  only  one  way  in  which  he  will  ever  be  satisfied,  and  that  is 
by  receiving  a  share  of  the  profits  or  wealth  which  he  helps,  to 
create.  Providing  the  workman  has  a  share  in  the  prosperity  of 
the  firm,  he  will  realise  that  any  improvements  in  efficiency  benefit 
him  also.  Deny  him  this,  and  he  is  up  against  his  employer  all 
the  time. 

General  profit  sharing  is,  however,  only  possible  if  the  whole 
productive  industry  is  placed  on  a  profit-making  basis,  and  this  can 
only  be  assured  by  protection,  bonus,  or  the  prevention  of  unfair 
.competition. 

There  will  be  no  proper  settlement  of  the  labour  question  until 
those  in  power  recognise  that  prosperity  dermis  primarily  on 
successful  production,  and  that  the  producer  should  be  the  master. 
instead  id'  the  servant  of  the  middleman. 

Producer. 

[  It  is  generally  recognised  by  all  students  of  industrial  problems 
that  contented  labour  cannot  be  secured  without  reasonable  wages. 
also  that  higher  wages  cannot  be  paid  unless  increased  efficiency 
ami  productivity  render  such  practicable.    The  leaderette  referred 

to  .halt   niainh   with    the   causes  of    fatigue,  and  of  course  did  not 

cover  the  whole  of  the  authors  comments.  We  advised  those 
interested  to  read  the  pamphlet  for  themselves.  In  justice  to  prof, 
Spooner  it  should  be  stated  that  in  a  brief  section  on  "  Psychology 

and  fatigue."  he  shows  that  fatigue  may  be  due  to  anything  that 
affects  the  nervous  system,  including  worry. and  of  that  inadequate 

wages  may  well  be  a  cause,    lie  shows  too  how  re-classification  ol 

trades  would  secure  higher  wages  and  low  production  coats.  The 
author  also  refers  to  the  effect  id'  interest  or  incentive  on  output  ill 
increasing  a  man  s  capacity  "  it  may  be  a  bonus,  or  a  share  in  the 
profits  as   a   co-partner,  that  quite    naturally  spins   the   worker  to 
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almost  unconsciously  increase  his  output.''  There  is  no  fear  of 
this  aspect  of  labour  problems  being  overlooked  ;  we  have  dealt 
with  it  exhaustively  in  these  pages.  Indeed,  in  our  leaderette  we 
quoted  Mr.  Clynes'a  foreword  to  the  effect  that  in  order  to  secure 
increased  production,  the  worker  or  producer  asked  for  a  fair  share 
of  the  increased  reward. — Eds.  Elec.  Rev.] 


Salaries  in  the  Electrical  Industries. 

I  should  like  to  draw  your  attention  to  a  fact  not  particularly 
noticed.  The  salaries  of  electrical  men  in  this  country  do  not  share 
the  increases  allotted  to  other  trades.  An  advertisement  is  now 
appearing:  in  the  Daily  Telegraph  for  sewing-  M/C  mechanic,  £5  a 
week  ;  motor-car  mechanic,  £6  a  week  ;  driver,  £5,  whereas  for 
a  qualified  shift  engineer  advertisers  offer  the  miserable  amount  of 
50s. — week  by  week — telephone  faultsman,  fitter  and  repairer,  £2  ; 
foreman  wireman,  with  A.c.  experience,  £3  ;  whilst  a  good  elec- 
trician, training-  as  a  kinematograph  operator,  can  obtain  easily 
£4.  What  are  the  Unions  doing  /  Why  are  men  here  less  skilful 
— has  no*  the  miserable  pay  something  to  do  with  it '/  Swansea  is 
paying  £3,  £4,  £5  and  £(>  for  good  men,  but  I  fail  to  see  any  in 
your  columns. 

This  does  not  apply  to  the  writer,  for  I  can  get  my.  price 
without  being  a  shift  engineer  or  foreman  at  50s. 

Bad  Pay— Bad  Results. 


NEW    ELECTRICAL     DEVICES,    FITTINGS, 
AND     PLANT. 

Readers  are  invited  to  submit  particulars  of  new  or  improved 
devices  and  apparatus,  which  will  be  published  if  considered  of 
sufficient  interest. 


Another  box  not  included  in  the  list  has  been  specially  designed 
for  three-core  split-conductor  work  (fig.  3),  and  withstood  a  test  of 
100,000  volts  between  conductors  and  between  conductors  and 
earth,  for  15  minutes,  and  15,000  volts  between  splits  for  5  minutes  ; 
the  actual  working  pressure  is  20,000  volts.  Full  particulars  of 
these  new  boxes  can  be  obtained  from  the  makers. 

A  Large  Ignition  Magneto. 

The  British  Lighting)  and  Ignition  Co.,  Ltd.,  which  has 
lately  been  formed  under  the  auspices  of  Messrs.  Vickers,  Ltd.,  to 
acquire  and  carry  on  the  British  business  of  the  Bosch  Co.,  has 
recently  turned  out  what  is  claimed  to  be  the  largest  ignition 
magneto  so  far  manufactured.  The  apparatus  was  designed  and 
constructed  for  use  on  a  1,500 — 2,000-H. P.  stationary  engine,  having 
12  cylinders  of  approximately  21-in.  bore  by  24-in.  stroke;  the 
engine  is  of  the  tandem  type,  with  trunk  pistons,  the  speed 
ranging  from  500  to  2,000  r.p.m.,  according  to  duty,  although  it  is 
capable  of  being  slowed  down  to  30  R.P.M.  Altogether  four  of  the 
new  magnetos,  which  are  throughout  of  British  manufacture,  are 
fitted  to  the  engine,  they  being  arranged  in  pairs,  two  to  each 
group  of  six  cylinders,  and  set  shaft  to  shaft,  one  magneto  thus 
rotating  clockwise  and  the  other  anti-clockwise.  Each  cylinder  is 
provided  with  two  sparking  plugs,  which  are  about  14  in.  in 
length  overall,  both  the  plugs  being  arranged  to  fire  simultaneously. 
The  weight  of  each  magneto  is  U2J  lb.,  the  coil  alone  weighing 
11  lb.  The  latter  measures  14  J  in.  in  length,  and  the  secondary 
winding,  which  is  built  up  in  four  sections,  is  stated  to  carry  over 
4  J  miles  of  wire.  A  special  feature  of  the  magneto  is  the  switch 
by  means  of  which  the  coil  can  be  used  in  conjunction  with  the 
magneto,  of  which  it  forms  an  integral  part,  or  with  an  ordinary 
accumulator  which  may  be  introduced  to  facilitate  the  starting  of 
the  engine.  We  understand  that  the  new  magneto  has  been 
subjected  to  exhaustive  tests,  and  that  as  a  result  of  the  satisfactory 
working,  the  B.L.I.C.  undertaking  has  already  received  a  number 
of  orders  for  magnetos  for  ignition  purposes  on  high-powered, 
heavy-duty,  slow-running,  internal-combustion  engines. 


Henley's  Terminal  Boxes. 

A  handsome  catalogue,  recently  issued  by  Messrs. W.  T.  Henley's 
Telegraph  Works  Co.,  Ltd.,  of  Blomfield  Street,  E.C.  2,  gave 
full  particulars  regarding  a  very  wide  range  of  terminal  boxes  to 
suit  all  conditions.  One  of  these,  a  small  inverted  box  for  outdoor 
use,  is  illustrated  herewith  (fig.  1)  ;  it  is  suitable  for  three  or  four- 
core  cables  up  to  0'05  sq.  in.  (32  mm.2),  and  is  fitted  with  Henley's 
patent  lead  cone  gland,  or  a  brass  wiping  gland,  as  desired.     In 


WAR     ITEMS. 


Electrical  Training  of  Disabled  Soldiers.— Rochdale  Elec- 
tricity! Committee  has  received  a  letter  from  a  Trade  Union 
objecting  to  the  training  of  wounded  soldiers  for  switchroom 
work,  but  the  Committee  has  taken  no  action  in  the  matter. 
Carels  Freres  Bombed. — German  munition  works  establ- 
ished in  Carels  Freres  factory  at  Ghent  are  said  to  have 
teen   totally  destroyed  after  a  very  lively  air  attack. — Times. 


Fig.  2 


Split-Conductor  Terminal  Box,  for  20,000  Volts. 


addition  to  those  included  in  the  list,  the  makers  have  standardised 
some  other  patterns,  one  of  which  is  shown  in  fig.  2.  This  is  a 
right-angle  box  for  a  three-core  cable  at  1 1 ,000  volts  (tested  to 
35,000  volts),  each  core  being  '3  sq.  in.  (194  mm.a)  ;  the  length 
overall  is  52}  in.  (1,327  mm.),  and  the  weight  1G8  lb.  (76  kg.). 


Trading  with  the  Enemy. — The  "London  Gazette  "  for 
June  22nd  contains  amplified  and  revised  lists  of  bodies  and 
persons  in  the  following  countries  with  whom  trading  is 
prohibited  : — Argentina,  Bolivia,  Brazil,  Chile,  Greece,  Nether- 
lands, Norway,  Spain,  Sweden,  &c. 
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The  Professors  of  Ghent. — "  I^es  Nouvelles,"  of  Maast- 
richt, states  that  the  German  authorities  recently  deposited 
£120,000  in  a  Swiss  bank  in  order  to  secure  an  annual  income 
Jo  the  professors  of  Ghent  University  in  the  event  of  their 
being  expelled  from  Belgium  after  the  war.  The  sum  was 
obtained  from  funds  of  the  Belgian  Ministry  of  Sciences  and 
Arts. — Timrs. 

Profits  on  Government  Contracts. — A  new  Defence  of  the 
Realm  Regulation  empowers  the  Admiralty,  Army  Council, 
and  the  Ministry  of  Munitions  to  vary  the  terms  of  any  sub- 
contract for  Government  work  where  it  appears  to  them  that 
the  rate  of  profit  is  unreasonable  or  excessive  by  the  substitu- 
tion of  such  terms  as  they  may  think  fair  and  reasonable. 

Electricity  Works  and  Air  Raid  Warnings. — In  reply  to 
a  Parliamentary  question,  Sir  G.  Cave  said  it  had  been  cus- 
tomary to  give  notice  to  the  Metropolitan  electricity  works  of 
expected  air  raids  between  an  hour  after  sunset  and  an  hour 
before,  sunrise.  Conditions  to-day,  however,  were  different. 
but  if  power  undertakings  desired  the  official  air  raid  warn- 
ings communicated  to  their  works  by  day  their  applications 
would  be  considered. 

To  be  Wound  Up. — The  Board  of  Trade  has  ordered  the 
winding  up  of  the  following  under  the  Trading  with  the 
Enemy  Amendment  Act,  1916  : — 

Fortuna  Machine  Co.,  Ltd.,  Deacon  Street,  Leicester,  manu- 
facturers of  machinery  and  machine  tools.  Controller :  C.  J. 
Pain,  18,  Low  Pavement,  Nottingham. 

W.  P.  Theerman  &  Co.,  Ltd.,  283,  Oxford  Road,  Chorlton- 
on-Medlock.  Manchester,  electrical  engineers.  Controller :  W. 
Eaves,  15,  Fountain  Street,  Manchester. 

Air  Raids  and  Tramcar  Lighting. — Writing  to  West  Ham 
Corporation,  the  Commissioner  of  Police  states  that  under 
present  conditions  it  is  considered  possible  to  allow  tram- 
vars  to  resume  normal  lighting  inside,  provided  that  the 
lighting  circuits  are  so  arranged  that  the  whole,  except  the 
ordinary  traffic  lights,  can  be  switched  off  when  "  air  raid 
action  "  is  announced,  and  that  if  one  or  more  interior  lights 
are  kept  on  to  complete  the  circuit,  they  must  be  continually 
kept  shrouded  or  screened  so  that  no  light  is  visible  from  out- 
side during  the  period  of  air  raid  warnings. 

Wages  of  Discharged  Soldiers. — The  Electrical  Trades 
Union  has  opened  a  special  branch  for  electric  power  station 
and  supply  men,  who  have  hitherto  belonged  to  a  variety  of 
Unions,  or  to  none.  Branches  have  been  formed  in  Manches- 
ter and  Liverpool,  as  well  as  in  other  leading  centres,  and  a 
standard  scale  of  wages  and  conditions  has  been  drawn  up. 
The  Union  is  entering  a  strong  protest  against  the  action  of 
some  Corporations  in  substituting  discharged  soldiers  at  lower 
rates  than  usual,  the  men's  pensions  being  taken  into  ac- 
count, and,  whilst  there  is  no  objection  to  discharged  soldiers 
being  employed  if  the  full  rates  are  paid,  it  is  held  to  be  un- 
fair to  them,  and  to  ordinary  workers,  that  they  should  re- 
ceive wages  from  which  their  pension  allowance  has  been 
deducted. 

Excess  Profits  and  After=the=War  Trade. — In  his  speech 
at  the  annual  meeting  of  Messrs.  Richardsons,  Westgarth  and 
Co.,  Ltd.,  Mr.  D.  B.  Morison  stated  (according  to  the  Timrs 
report)  that  the  nature  of  the  profits  tax  was  such  that,  by 
reason  of  special  circumstances,  it  fell  more  heavily  on  some 
concerns  than  on  others.  In  the  case  of  their  company  the 
scheme,  of  reorganisation  and  standardisation  was  very  neces- 
sary for  its  future  welfare,  but  it  was  costly,  and  so  affected 
their  results  for  the  period  in  question,  and  therefore  their 
standard  under  the  Act.  that  they  were  now,  in  effect,  being 
penalised  for  their  efficiency.  If  the  burden  of  taxation  was 
made  so  great  as  to  render  adequate  preparation  to  meet 
foreign  competition  impossible,  many  manufacturers  would 
assuredly  be  crushed  out  of  existence.  As  to  the  profits  tax, 
he  urged  that  the  contribution  to  the  Government  should  be 
spread  over  such  a  period  as  would  allow  manufacturers  to 
devote  at  once  such  a  proportion  of  the  profits  they  were  now 
earning  as  might  be  necessary  in  order  to  bring  their  equip- 
ment right  up-to-date  as  far  as  circumstances  and  conditions 
permitted. 

Trade  Protection  Cards  not  Exemption  Certificates.— At 
Bermondsey,  the  Town  Clerk  reported  that  he  had  received 
a  reply  from  the  Local  Government  Board  in  answer  to  the 
question  as  to  whether  a  man  in  possession  of  a  certificate 
under  the  schedule  of  the  protected  trades,  and  whose  Tribunal 
exemption  certificate  was  withdrawn,  had  the  right  to  a  further 
appeal  to  the  Tribunal  in  case  the  former  certificate  was  with- 
drawn. The  reply,  which  does  not  cover  the  point  raised,  was 
that  a  protection  certificate  was  not  a  certificate  of  exemption 
within  the  meaning  of  the.  Military  Service  Acta  and  the 
Regulations  issued  thereunder,  or  the  instructions  as  to  volun- 
tarily attested  men.  Where,  a.  protection  certificate  was  with- 
drawn, it  was  open  to  the  man,  if  he  was  voluntarily  attested 
and  had  previously  held  a.  certificate  within  the  meaning  of 
the  instructions,  to  make  an  application  for  renewal  not  later 
than  seven  days  after  individual  notice  had  been  sent  to  him 
calling  him  up  for  service  with  the.  Colours.  In  the  case  of 
an  unattested  man  who  had  held  a  certificate  of  exemption, 
the  time  allowed  for  making  an  application  for  renewal  was 
two  weeks  from  the  date,  when  the  certificate  of  exemption 
ceased  to  be  in  force.  Where  a  man  had  not  previously  made 
an  application  to  a  tribunal,  the  Tribunal  were,  of  course, 
empowered  to  entertain  a  late  application  made  by  him  if 


they   were  satisfied   that  thece   were,  reasonable   grounds  for 
allowing  the  application  to  be  mad.'. 

Engineering  Wages  and  the  Cost  of  Living.— The  Com- 
mittee on  Production  is  considering  an  application  from  the 
engineers  for  an  increase  on  pre-war  wages  of  100  per  cent. 
The  application  is  based  entirely  on  the  increased  price  of 
living  and  of  commodities  generally.  The  contention  is  that 
a  wage  of  £2  per  week  received  before  the  war  is  to-day 
worth  little  more  than  £1.  Since  the  commencement  of  the 
war  the  engineers  have  received  a  bonus  of  12s.  per  week, 
and  this  they  are  prepared  to  give  up  if  their  pre-war  wages 
are  doubled. 

An  application  has  also  been  heard  from  foundrymen  and 
others  for  an  increase  of  10s.  per  week  to  all  workmen  above 
18  years  of  age  (both  for  piecework  and  day  rate),  and  5s. 
per  week  for  those  under  18.  This  application  is  on  present 
wages,  which  were  recently  increased  hy  12s.  per  week. 

Some  thousands  of  Birmingham  operatives  are  affected  by 
these  applications,  and  there  were  present  at  the  sitting  of 
the  Committee  on  Production  the  followinp  local  representa- 
tives :  Mr.  W.  J.  Davis  and  Mr.  Ramsden  (Brassworkers), 
Air.  .T.  H.  Simpson  (Gas.  Municipal,  and  General  Workers). 
Mr.  J.  Board  (Workers'  Union),  and  Mr.  Firth,  National 
Union  of  General  Workers). 

It  was  stated  on  Monday  that  opposition  to  the  engineers 
application  for  a  100  per  cent,  advance  was  forthcoming  from 
representatives  of  lower-paid  operators.  Their  contention  was 
that  the  doubling  of  wages  of  the  higher  paid  men  would 
operate  unfairly,  and  the  operative  who  earned  30s.  per  week 
was  more  in  need  of  £3  than  the  man  whose  wages  were  50s. 
of  £5  per  week.  A  prominent  representative  of  Labour  stated 
that  there  would  be  no  finality  to  these  applications  for  in- 
creases of  wages  so  long  as  the  prices  of  food  and  of  commodi- 
ties continued  to  increase.  If  the  Government  allowed  these 
price  advances,  then  logically  they  could  not  refuse  wage  in- 
creases in  order  to  meet  those  higher  charges.— Birmingham 
Daily  Post. 

Exemption  Applications. — Surrey  Appeal  Court  has  re- 
fused a  Military  appeal  against  exemption  granted  to  J.  G. 
Toonjan  (24).  shift  engineer  at  the  Redhill  Corporation  elec- 
tricitv  works. 

A  nrm  of  electrical  engineers  appealed  at  Brighton  for  an 
electrical  engineer  (35)  and  an  electrician  (39.  Class  B2),  and 
stated  that  they  had  no  other  men  to  assist  in  the  business. 
Sir  John  Blaker  stated  that  the  men  were  engaged  on  work 
which  was  of  the  highest  importance  to  the  Army,  and  if 
thev  went  thev  would  be  employed  on  similar  work.  The 
men.  it  was  pointed  out,  were  now  engaged  on  essential  work 
'  installing  apparatus  on  a  farm  in  Kent.  The  electrical  engi- 
neer was  given  a  final  two  months,  and  the  electrician  three 
months  (open). 

Exemption  until  December  1st  has  been  granted  to  J.  \\ . 
Gibson  (31.  Class  Bl),  manager  for  the  Holsworthy  Gas  and 
Electric  Supply  Co.  .  . 

At  Brighton,  an  electrician,  who  is  a  lieutenant  in  tne 
Roval  Engineers,  appealed  for  an  electrician  (29,  sedentary 
work  at  home),  who  is  carrying  on  the  business  with  the 
assistance   of    the    appellant's    father.      Three    months    were 

H  Slough.  Messrs.  Horlick  appealed  for  J.  S.  Mepstead  (38, 
Class  02),  electrical  engineer,  and  he  was  given  three  months 
temporarv   exemption. 

Before,  the  Surrey  Appeal  Cant,  Mr.  T.  II.  Deliver  32. 
Class  A),  of  Barnes,  manager  of  a  limited  company  pi  elec- 
trical engineers,  who  is  engaged  on  important  experimental 
work  for  the  Admiralty,  appealed.  The  appeal  was  respited 
with  a  view  to  appellant  securing  a  protection  certificate  from 
the  Admiralty.  ,    . 

U  Chatham  Mr.  W.  Jensen,  of  the  Tramway  Co..  appealed 
for  four  motormen.  all  in  Class  B  2.  He  stated  that  the  tram- 
cars  running  had  been  reduced  from  44  to  25,  and  if  the 
number  of  motormen  was  reduced  it  would  be  impossible  to 
run  all  the  workmen's  cars.  It  was  added  that  wounded 
soldiers  had  been  tried,  but  they  lacked  nerve,  and  would  not 
stay      All  were  given  conditional  exemption. 

At  Worcester,  the  Electric  Traction  Co.  appealed  for  seven 
tram  drivers,  three  in  Class  A.  one  in  Bl.  one  in  CI,  an<1 
two  in  C2.  One  of  the  \  men  and  the  one  in  CI  wen- 
directed  to  report  for  service  in  U  days.  One  A  man  and  tne 
one  in  Bl  were  exempted  until  substituted;  and  the  others 
were  given   conditional  exemption.  

Befoiv  the  Bast  Ken!  Appeal  Court,  the  Military  Represen- 
tative appealed  againsi  exemption  granted  to  J.  '•  <  »bburn 
(29)  of  Sturrv.  electrical  engineer  to  the  East  Kent  Koad 
Oar  Co  Ltd.,  the  only  qualified  engineer  on  the  staff.  The 
appeal  was  dismissed,  and  the  exemption  confirmed. 

At  Bromley  (Kent).  G.  Matthews  (19),  electrical  fitter  with 
the  Beckenham  U.D.C.,  appealed  on  the  ground  thai  h 
i„  a  certified  occupation,  and  desired  to  pass  the  examination 
necessary  for  an  electrical  engineer.    The  appeal  failed. 

\t  Udershot.  the  Aldershol  Traction  Co.  appealed  for  P.  L. 
Rivett  (Class  B2),  works  foreman,  and  ho  was  given  three 
months,   with  leave  to  appeal  again. 

Chelmsford  Rural  Tribunal  has  conditionally  exempted  A. 
Saver  (85,  Class  C2).  who  runs  the  electric  light  plant  at 
Danbury  Park,  and  who  has  served  in  the  Navy,  and  had  had 
both  ankles  broken.  He  is  to  give  two  days  per  week  on  a 
farm. 
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BUSINESS   NOTES. 


Book  Notices. — "Examples  in  Battery  Engineering." 
By  Prof.  F.  E.  Austen.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price 
"is.  3d.  net. 

"  Mechanical  Handling  of  Material,  and  its  National  Importance 
During  and  After  the  War."  By  G.  F.  Zimmer.  London  :  Crosby 
Lockwood  it  Son.     Price  10s.  lid.  net. 

The  Temple  Press,  Ltd.,  have  issued  the  "  Cycling  Manual  "  (7d. 
net),  in  which  a  great  deal  of  useful  information,  fully  illustrated, 
is  given  respecting  the  choice,  care,  and  repair  of  the  bicycle. 

Glover's  Almanac. — The  whirligig  of  time  lias  brough*1 
to  us  once  more  Mes.sks.  W.  T.  Glover  &  Co.'s  almanac,  which, 
like  their  cables,  enjoys  the  privilege  of  perennial  youth.  The 
almanac  is  unique,  in  that  it  provides  an  unfailing  stream  of 
technical  information,  derived  from  a  wide  range  of  publications, 
and  served  up  in  tabloid  form,  so  that  the  busy  engineer  can 
refresh  his  memory  and  absorb  mental  nourishment  in  small  doses 
with  the  minimum  expenditure  of  time  and  effort — incidentally 
renewing  his  acquaintance  with  the  sterling  merits  of  the  firm's 
well-known  productions.  The  sheet  for  July  1st  shows  Glover's 
winged  cable  drums  flying  from  Lancashire  to  all  parts  of  the 
world,  thus  suggesting  the  future  possibilities  of  aviation  in  com- 
merce. May  peace  soon  return  and  enable  this  vision  to  be  literally 
realised.  Erecting  overhead  cables  with  the  aid  of  an  aeroplane  is 
the  subject  of  another  illustration,  which  does  credit  to  the  ima- 
ginative powers  of  the  artist,  whatever  may  be  thought  of  its 
feasibility. 

Dissolutions  and  Liquidations. — 0.  J.  Hoiks  a    Co., 

86,   Fratton    Road,    Portsmouth,   electricians    and    contractors. 

Messrs.  G.  J.  Hobbs  and  F.  Murgatroyd  have  dissolved  partnership. 

Steel's  Electric  and  Engineering  Co.,  Ltd.,  20(1,  East 
India  Dock  Road,  Poplar,  London. — Winding-up  order  made  in  the 
High  Court,  June  19th. 

Colston  Electrical  Works,  Ltd.,  Bristol.- First  and  final 
dividend  9s.  fild.,  payable  at  Official  Receiver's  Office,  26,  Baldwin 
Street,  Bristol. 

Large  Bros.,  electrical  and  sanitary  engineers,  &c,  Colwyn 
Bay.— Messrs.  C.  N.  Large  and  W.  W.  Large,  have  dissolved  part- 
nership.    Both  partners  will  attend  to  debts,  &o. 

Birmingham  Electrical  Accessories  Manikacturing  Co., 
Ltd.  —Mr.  E.  Fisher,  of  12,  Cherry  Street.  Birmingham,  who  was 
appointed  Receiver  for  the  debenture-holder,  has  sold  the  assets. 
The  amount  realised  is  insufficient  to  discharge  the  debentures,  but 
the  debenture-holder  has  agreed  to  share  the  proceeds  with  the 
other  creditors. 

Catalogues.  —  Messrs.     Alfred     Herbert,      Ltd., 

Coventry.— Coat-pocket  edition  of  their  small  tool  catalogue. 
It  is  a  finely  produced  volume  of  over  600  pages,  profusely  illus- 
trated with  small  views  of  a  host  of  tools  of  all  kinds.  The 
catalogue  is  really  a  photographic  reduction  of  the  firm's  standard 
catalogue,  and  the  type  is.  therefore,  necessarily  small,  but  it  is 
clear  for'  all  that. 

Australian  Factory  Schemes.— The  Australian  Federal 
Ministry  are  considering,  according  to  the  Melbourne  Age,  a  scheme 
providing  for  an  expenditure  over  a  term  of  years  of  at  least 
£10,000,000  for  the  establishment  of  factories  under  joint  private 
and  Government  supervision.  The  scheme  includes  the  creation  of 
a  national  industrial  department. — Times. 

Registration    of    Business    Names.— Documents    filed 

under  the  Business  Names  Act  will  be  available  for  inspection  by 
the  public  on  and  after  September  1st.  The  Act  provides  that 
they  should  become  available  not  before  June  22nd  and  not  later 
than  September  22nd.  The  fee  payable  for  each  inspection  will  be 
fid.  To  the  present  time  the  registrations  number  about  100,000; 
but  it  is  believed  that  several  thousands  more  ought  to  have 
registered.  Prosecutions  for  default  are  not  likely  to  commence 
until  the  work  of  indexing  is  complete,  but  the  Act  provides  for 
very  heavy  penalties,  and  defaulters  who  wish  to  escape  these 
should  comply  with  the  law  without  further  delay.  Forms  can  be 
obtained  from  any  post  office.  Each  form  should  have  a  5s.  adhe- 
sive stamp  attached,  and  should  be  posted  to  or  left  at  the  Business 
Names  Registry,  39,  Russell  Square,  London,  W.C. 

Correction. —  In  our  notice  respecting  the  British  Ignition 
Apparatus  Association  on  page  675  last  week,  for  "  L.M.  Magneto 
Syndicate  "  read  "  M-L  Magneto  Syndicate,  Ltd." 


LIGHTING  AND  POWER  NOTES. 

Accrington.— Veak's  Working. — There  has  been  a  loss 

on  the  Corporation  electricity  undertaking  of  £10,155  during  the 
past  12  months  ;  there  was  a  great  increase  in  tho  expenditure  for 
the  generation  of  electricity,  which  oost  £8,690  more  than  in  the 
previous  year,  the  increase  being  due  to  the  higher  price  of  coal 
and  advances  in  wages.  In  addition  to  this  loss,  there  is  a  deficit 
of  £  1.36s  tn  be  brought  forward,  making  a  total  deficiency  of 
j£14,52J, 


Baildon  (Yorkshire). — E.L.  Proposals. — At  last  week's 

meeting  of  the  Council,  the  chairman  said  suggestions  had  recently 
been  made  that  Bradford,  Shipley,  and  the  Yorkshire  Electric 
Power  Co.  had  approached  the  Baildon  Council  with  proposals  to 
supply  electricity,  but  this  was  not  true.  Baildon  had  first 
approached  the  parties  named.  The  business  was  not  concluded, 
and  disclosure  would  not  be  fair  to  any  of  the  parties  ;  the  Council 
had  powers  to  introduce  electric  power,  but  could  not  produce  it  as 
economically  as  it  might  buy  it. 

Birmingham. —  Breakdowns. — According  to   the    B'u- 

mingham  Daily  Poet,  about  a  fortnight  ago  a  large  turbine  set 
installed  at  Summer  Lane  about  four  years  ago,  broke  down  ;  the 
Electricity  Committee  endeavoured  to  have  repairs  effected  with- 
out a  general  stoppage,  but.  owing  to  the  heavy  demands,  a  further 
breakdown  occurred  last  Monday  week.  A  turbine  at  the  Nechells 
station,  which  has  only  been  in  service  a  few  months,  probably 
through  overloading,  also  broke  down  ;  it  is  hoped  to  effect  repairs 
at  Summer  Lane  and  commence  running  within  a  fortnight,  but  at 
least  a  month  will  elapse  before  the  Nechells  turbine  is  in  working 
order.  Should  any  further  accident  occur,  the  electricity  depart- 
ment will  have  to  reduce  the  supply  of  electricity  to  either  factories 
or  the  tramways. 

Brighton. — Year's  Working. — The  report  of  the  Cor- 
poration electricity  department  to  March  31st  last  shows  a  total 
income  of  £109,059,  expenditure  amounting  to  £61,99.1,  an-1  a 
gross  profit  of  £17,063,  which,  with  £135  for  dividends  recejve ! 
during  the  year,  totalled  £47,200.  After  payment  of  £17,662  for 
interest,  £22,592  on  loans,  and  income-tax  amounting  to  £1,804, 
a  total  of  tl  42,059,  there  remains  a  surplus  of  £5,140,  in  comparison 
with  a  deficit  of  £3,989  in  the  previous  year.  The  capital  expendi- 
ture to  March  31st  was  £844,490.  During  the  year  9,771,615  units 
were  sold  :  16,773  tons  of  coal  were  consumed,  at  a  cost  of  los.  '.I'd. 
per  ton,  the  coal  consumption  per  unit  generated  being  3'85  11). — 
Sussex  I  in  ilij  News. 

Continental. — Spain. — The  Soeiedad  Hidraulica  Santil- 

lana  has  lately  secured  a  concession  [to  establish  a  plant  to  utilise 
the  water  power  of  the  river  Manzanares,  near  the  town  of  Man- 
zanares el  Real,  in  the  generation  of  electrical  energy  for  lighting 
and  power  purposes. 

Switzerland. — Owing  to  difficulty  in  procuring  other  supplies, 
the  Commune  of  Lutz,  on  the  shores  of  Lake  Geneva,  has  set  up  an 
aluminium  network  of  overhead  mains,  which  serves  a  number  of 
country  houses  spread  over  an  area  of  13  km.2  (5  sq.  miles),  the 
line  itself  being  about  51  km.  (32  miles')  in  length,  and  the 
diameters  of  the  wire  used  being  from  5  to  7  mm.  ('2  to  '276  in.). 
The  system  has  passed  successfully  through  the  ordeals  of  the 
fvinter  of  1916  and  the  snowstorms  of  January  this  year,  and  a 
hurricane  of  wind  of  90  km.  (56  miles)  per  hour  in  March  last.  The 
engineer  in  charge  attributes  his  success  to  the  careful  elimination 
of  defective  wire,  and  to  his  method  of  forming  joints,  which  con- 
sists in  welding  the  ends  together  by  pressure  in  a  tool  of  novel 
design. 

Dundee. — Price  Increase. — The  Corporation  has  found 
it  necessary  to  increase  the  price  or1  electricity.  The  department's 
year  closed  with  a  deficit  of  £2,646,  which,  with  the  credit  on 
hand  at  the  beginning  of  the  year  of  £3,244,  made  the  loss  for  the 
period  £5.891.  The  revenue  was  £1,940  less  than  last  year,  while 
the  expenditure  showed  an  increase  of  £4,360.  It  has  been  decided 
to  raise  the  whole  of  the  prices  for  current,  instead  of  adding  a 
percentage  increase  to  the  consumers'  bills,  and  the  increase  will 
amount  to  -Jd.  per  unit  on  lighting  and  to  Jd.  on  power.  At  the 
T.C.  meeting  the  convener  of  the  Electricity  Committee  pointed 
out  that  the  increase  imposed  only  amounted  to  10  per  cent.,  as 
conpared  with  27  per  cent,  in  the  gas  department  since  the 
beginning  of  the  war. 

Halifax. — In    regard    to    the    Electricity    Committee's 

proposal  to  take  advantage  now  of  an  option  to  purchase  land  for 
the  site  of  future  electricity  works  at  Copley,  it  was  stated  that 
the  option  had  been  extended  from  July.  15th  to  August  4th  ; 
there  is  no  disagreement  as  to  whether  the  suggested  site  is  the 
most  suitable  for  the  purpose. 

Hull. — Year's    Working. — The   report  of  Mr.   J.    F. 

Magoris,  acting  city  electrical  engineer,  on  the  working  of  the 
Corporation  electricity  undertaking  for  the  year  ended  March  31st 
last,  shows  that  the  total  revenue  amounted  to  £99,991,  working 
expenses  to  £60,095,  and  the  gross  profit  was  £39,896.  After 
meeting  interest,  sinking  fund,  special  and  income-tax  charges,  the 
net  balance  placed  to  reserve  was  £1,209.  The  cost  of  fuel 
delivered  to  tin-  works  increased  by  about  35  percent.  During 
the  year  four  important  bulk  supply  contracts  have  been  entered 
into,  ami  the  engineer  reports  that  energy  has  been  supplied  for 
steel  rolling.  The  total  connections  to  the  mains  equal  31,960  K\v., 
including  23,584  kw.  of  power  and  8.396  kw.  of  lighting  load. 
Terms  are  being  discussed  for  a  supply  of  energy  to  the  tramways 
department,  which  will  involve  laying  new  mains  and  installing 
certain  switchgear.  at  a  cost  of  £4,800. 

London. —  Lambeth.  —  A   communication    has    been 

received  from  the  B.  of  T.  stating  that  it  has  approved  of  the 
County  of  London  Electrio  Supply  Co,,  Ltd.,  and  tho  South  London 
Electrio  Supply  Corporation,  Ltd.,  entering  into  an  agreement  for 
the  supply  of  electrioity  in  bulk  by  the  first-mentioned  company  to 
the  second-mentioned  company, . 
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Luton.  —  Year's  Working.  —  The  accounts  of  the 
Corporation  electricity  undertaking  for  the  year  ended  March  31st 
last' show  a  total  income  of  £52,149  ;  working  expenses  amounting 
to  £35,034  ;  and  a  gross  profit  of  £17,115,  as  compared  with 
£16,727  in  the  previous  year.  With  other  amounts  brought  in, 
the  total  available  was  £17,909,  and  after  deducting  financial 
charges,  the  surplus  for  the  year  amounted  to  £5,025,  as  against 
£6,228  in  the  previous  year.  This  sum  was  carried  to  the  appro- 
priation account,  which,  after  allowing  for  deductions  during  the 
year,  has  a  balance  in  hand  of  £12,748.  The  balance  of  the 
reserve  account  stands  at  £6,489.  During  the  year,  14,227,136 
units  were  sold,  as  compared  with  12,254,529  in  the  previous  year, 
the  maximum  load  amounting  to  I, '.137  Kir,  ;  7,156  n.r.  of  motors 
and  1 ,929  kw.  of  heating  and  cooking  were  connected. 

Morecambe. — At  the  monthly  meeting  of  the  T.C.,  last 
week,  the  chairman  of  the  Electric  Light  Committee  moved  that 
the  resolution  previously  passed  by  the  Council  to  increase  the 
price  of  electricity  for  power  to  Id.  per  unit  be  rescinded,  and  that 
the  price  be  3d.  He  urged  the  importance  of  the  electricity  works 
having  a  day  load.  After  a  long  discussion,  the  lower  figure  was 
agreed  on. — Lancashire  Daily  Post. 

Perth. — The  railway  companies  are  to  lie  approached  by 
the  T.C.  with  a  view  to  fixing  a  new  contract  for  the  supply  of 
electricity.      The  railways  are  the  Corporation's  largest  consumers. 

Shrewsbury. — Year's  Working. — After  paying  interest 

on  loans  and  sinking  fund  charges,  the  electricity  undertaking 
shows  a  deficit  for  the  year  of  £921. 

The  T.C.  has,Pfrom  the  June  quarter  meter  readings,  increased 
the  price  of  current  by  331  per  cent.,  instead  of  by  20  per  cent., 
owing  to  the  great  increase  in  the  cost  of  coal  and  other  material. 

Southend-on-Sea.— Price    Increase. — The    T.C.    has 

decided  on  an  all-round  increase  in  the  price  of  electricity,  lighting 
being  approximately  Id.  per  unit  and  power  id.  per  unit  more. 

South  Wales. — The  B.  of  T.  has  extended  for  a  year 

from  July,  1917,  the  period  mentioned  in  the  Cowbridge  and 
Penybont  and  Abercarn  Provisional  Orders  of  the  South  Wales 
Electrical  Power  Distribution  Co. 

Stowmarket. — Price  Increase. — In  reply  to  a  petition, 

the  Suffolk  Electricity  Supply  Co.  has  informed  the  consumers 
that  it  cannot  reconsider  the  decision  to  increase  the  price  of 
electrical  energy  from  8d.  to  1  Od.  per  unit,  as  the  advance  is  war- 
ranted, and  should  have  been  made  long  ago. 

Warrington.— Price  Increase. — The  Corporation  has 
given  notice  that  the  price  of  electrical  energy  will  be  increased  by 
10  per  cent,  above  the  existing  scale. 


TRAMWAY   and   RAILWAY   NOTES. 


Blackpool. — Electric  Vehicle. — The  Corporation  has 
purchased  an  electric  refuse  collecting  van.  The  chassis  has  been 
supplied  by  the  General  Vehicle  Co.,  and  the  body  built  at  the 
Corporation's  own  works.  During  the  past  winter  one  of  the 
electric  street  watering  vans  was  altered  temporarily,  so  as  to  serve 
for  refuse  collection,  and  the  experiment  was  so  successful  that  the 
Cleansing  Committee  decided  to  install  a  special  vehicle  for  the 
purpose.  The  new  van  will  do  the  same  amount  of  work  as  would 
be  performed  by  four  horse-drawn  vans. 

Croydon.— Bonus. — The  B.C.  has  decided  to  increase 
the  weekly  war  bonus  to  the  tramway  workers  to  a  total  of — for 
drivers  and  male  conductors,  5s.  ;  female  conductors,  2s.  6d.  ; 
otherlgrades,  7s. 

Huddersfield. — The  Tramways  Committee  has  informed 
the  local  Volunteer  authorities  that  it  is  unable  to  grant  free  tram- 
way facilities  to  Volunteers  travelling  to  and  from  drill. 

London. — Electric  Vehicles. — It  is  announced  that 
Messrs.  J.  Lyons  ifc  Co.,  Ltd.,  the  well-known  caterers,  have  decided 
to  expend  £80,000  on  electric  vehicles  of  the  commercial  type. 

Manchester. — The    Corporation    Tramway  employes   of 

Salford  and  Manchester,  being  dissatisfied  with  the  grant  of  2s.  6d. 
per  week,  instead  of  their  demand  for  10s.  per  week,  have  decided 
to  refuse  to  work  more  than  the  necessary  number  of  hours,  thus 
stopping  all  overtime,  and  also  not  to  allow  more  passengers  on  the 
cars  than  the  legal  load.  The  cutting  down  of  the  services  owing 
to  war  conditions  has  made  overloading  frequent.  The  employes 
are  seeking  to  reopen  negotiations  with  the  Committee  on  Pro- 
duction, with  a  view  to  obtaining  the  full  amount  asked  for. 

The  refusal  to  work  overtime  or  to  overload  cars  is  putting  the 
public  to  an  enonnous  amount  of  inconvenience  during  the  week. 
The  attitude  of  the  men  is  described  by  Alderman  Bowes,  the 
chairman  of  the  Manchester  Corporation  Tramways  Committee,  as 
not  playing  the  game,  and  it  is  pointed  out  that  the  war  bonus  to 
Manchester  drivers  and  male  guards  now  amounts  to  10s;  a  Week, 
and  women  guards  7a.  a  week.  The  Manchester  employes,  how- 
ever, ignoring  their  own  officials,  decided  to  continue  their 
obstructive  tactics,  and  there  is  reason  to  fear  that  the  unrest  wi'l 
spread  to  other  towns.  The  attitude  of  the  workers  is  arousing . 
great  indignation  amongst  the  pnblig, 


Nelson. — The  T.C.  has  decided  to  grant  double  pay  to 
tramway  employes  who  work  during  holidays. 

Stoke-on-Trent. — Tramway  Lease. — There  is  strong 
local  opposition  to  the  proposal  of  the  Council  to  renew  the  lease 
of  the  Potteries  Electric  Tramways  until  1932.  After  a  long  dis- 
cussion at  the  last  meeting  of  the  Council,  the  matter  was 
adjourned  until  June  2sth.  The  new  agreement  proposes  that  the 
company  should  carry  out  certain  improvements  in  the  permanent 
way  and  rolling  stock,  not  increase  fares,  and  pay  to  the  Corpora- 
tion £1,000  per  annum  during  the  term  of  the  lease. — Birmingham 
Daily  Pott. 

West  Ham.— The  tramway  manager  reports  that  it  is 
inadvisable  at  present  to  proceed  with  the  authorised  work  of 
doubling  the  tramway  track   in  Connaught  Road  ;  however,  the 

span-wire  system  is  to  be  substituted  for  the  present  bracket  arms. 
Cars  are  to  be  allowed  to  resume  normal  lighting  inside,  pro- 
vided that  the  lighting  circuits  arc  so  arranged  that  the  whole,  ex- 
cept the  ordinary  traffic  lights,  can  be  switched  off  in  an  emergency. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Birmingham. — Additional  accommodation  is  to  be  pro- 
vided by  the  Corporation  for  wireless  telegraph  students.  The 
P.M.G.  states  that  there  is  a  shortage  of  wireless  operators  in  the 
merchant  service,  and  arrangements  have  been  made  with  the 
War  Office  to  issue  certificates  of  protection  to  students  training 
for  the  P.M.G.'s  certificate. 

Hull. — After  meeting  all  expenses,  there  is  a  surplus  of 
£5,355  on  the  year's  working  of  the  Corporation's  telephone 
undertaking,  as  compared  with  £3,615  for  the  previous  year. 

India. — The  selector  telephone  system  of  the  Western 
Electric  Co.  has  been  adopted  by  the  G.  I.  P.  Railway,  and  is  already 
in  use  on  the  section  between  Bhusawal  and  Nandgaon,  a  distance 
of  98  miles,  on  which  there  are  31  connections  and  58  trains  a  day. 
In  this  system  a  200-lb.  return  copper  wire  is  used,  and  any  station 
can  be  called  up  independently  of  the  other  stations. — Indian 
Textile  Journal. 

Morse  Code  on  Ocean  Cables.— Mr.  William  M.  Bruce, 

president  of  the  United  Telegraph  and  Cable  Co.,  of  Springfield, 
Ohio,  announces  that  he  has  practically  perfected  an  appliance  by 
which  the  Morse  code  can  be  used  on  trans-oceanic  cables.  The 
company  has  closed  a  contract  with  the  Commercial  Pacific  Cable 
Co.  for  equipment  for  the  cable  from  San  Francisco.  Cal.,  to 
Shanghai,  China.  Mr.  Bruce's  work  consists  of  a  method  for  the 
employment  of  Morse  equipment  (.key  and  sounder)  on  submarine 
cables.  His  patents  also  cover  an  improved  relay  for  cable  work, 
which  can  be  used  not  only  for  the  Morse,  but  for  the  regular 
recorder  type  of  signals  as  well.  Actual  tests  have  proved  this 
instrument  to  be  very  efficient.  Mr.  Bruce  has  operated  direct 
from  London  to  New  York  by  his  system,  and  direct  communica- 
tion between  Canso,  X.S..  and  New  York  is  now  in  regular  service, 
the  operator  at  New  York  receiving  the  signals  direct  from  the 
sounder.  This  line  includes  a  stretch  of  cable  between  Canso, 
X.S..  and  Rockport.  Mass..  on  which  the  siphon  recorder  system 
has  been  employed  hitherto.  Mr.  Bruce  is  a  telephone  engineer, 
and  was  recently  chief  engineer  and  general  superintendent  of  the 
American  Automatic  Telephone  Co. —  T.  and  T.  Age. 

Spain. — The    recently- formed    Compania    Iberica    Tele- 

comunicacion  has  applied  to  the  Diputacion  of  the  Province  of 
Viscaya  for  leave  to  "  establish  the  first  installation  in  all  Europe 
of  its  system  of  communication."  It  proposes  to  set  up  a  first  trial 
station  to  transmit  weather  forecasts  from  the  Observatories  to 
the  fishing  fleet,  on  the  results  of  which  the  Diputacion  will  base 
its  further  course  of  action. 

Telegram    Rates. — Telegrams    may    now    be   sent    to 

Bagdad  at  the  rate  of  2s.  3d.  per  word,  and  to  Sarawak  at  3s.  Sd. — 
4s.  per  word. 

Telephone  Traffic. — From  time  to  time  the  Post  Office 

issues  for  the  use  of  its  stall'  instructions  dealing  with  telephone 
traffic  subjects,  such  as  : — Standards  of  operating  loads  and 
service  (local  and  trunk  working) ;  operating  procedure  and 
switoliroom  rules;  service  code  markings:  switchboard  markings 
and  colour  schemes.  \c.  As  these  indicate  current  practice  and 
procedure,  they  should  be  of  interest  to  British  contractors  and 
consulting  engineers  who  specialise  in  telephone  exchange  con- 
struction,  and  epics  may  be  had  on  application  to  the  Secretary, 
General  Post  Office,  London. 

United  States. — The  Western  Union  Telegraph  Co.  has 

placed  its  facilities  at  the  disposal  of  the  Government  to  teach 
3,600  operators.  All  cable  telegrams  to  and  from  the  United  States 
must  now  conform  to  the  censorship  regulations,  which  are  prac- 
tically the  same  as  the  British  and  French  regulations. 

The  American  Marconi  Co.  is  erecting  a  large  addition  to  its 
works,  to  cope  with  the  rush  of  orders,  which  wili  employ  1,000 
workmen. — T. 
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CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

Australia.— Sydney.— August  22nd.  NSW  Govern- 
ment Railways  and  Tramways.  Thirty-six  induction  motors 
(Specification  No.  488).  September  19th.— One  225-h  p  synchro- 
nous motor  (Specification  No.  489).  Particulars  from  Electrical 
Engineers  Office,  61,  Hunter  Street,  Sydney. 

Glasgow.— Electricity  Department.  Boiler-house  plant 
E.H.T.  switchgear  (20,000  volts).     See  "Official  Notices"  June  15th. 

Newport  (Mon.).— June  30th.  Electricity  Department, 
Induced-draught  plant,  additions  and  extensions  to  fuel  economises 
and  cooling  towers.     See  "  Official  Notices  "  June  15th. 

Spain.— Municipal  Authorities  of  Berlanga  (Province  of 
Badajoz) :     Concession  for  the  electric  lighting  of  the  town  during 

Sw'9    ,° f  S?  year8'     Town  of  villademat  (Province  of  Gerona)  : 
Electric  lighting  concession  for  10  years. 

Wolverhampton. — Tune  30th.  Electricity  Department 
jJrneD15th°WerS'    motor"driven    PumP9-      see    "Official    Notices" 

CLOSED. 

Brighton.  — B.    of    G.      Electrical    fittings  :     Adams 

Bros.,  £43. 

Fleetwood.— Council.  Wentworth  Silkstone  Collieries 
Ltd.,  2,000  tons  of  slack  for  electricity  works. 

Grays.  —  U.D.C.      Coal    for    the    electricity    works- 

25s  2™'  8  &  C°"  Griff  8team'  23s-  2d-  **  ton  ;  deeP  6riff. 

Rochdale.  —  The  Council  has  accepted  a  tender  for  a 
new  boiler  for  the  electricity,  works. 

Venezuela— The  Venezuelan  "  Ministerio  de  Pomento " 
Hnes^ollows^-  "  f°r  ^  COMtruction  and  working  of  telephone 

Boardof  ^SJ  nhe  cf0Dtrf tS,  %  Spanish  can  be  consulted  at  the 
^dj/./™?t;DePartment  °f  C°mmerci[a  ^elligence.-^,,,/ 


FORTHCOMINQ     EVENTS. 


OUR     HALF-YEARLY     INDEX. 

As  it  is  necessary  to  effect  every  possible  economy  in 
paper  consumption,  the  Index  to  Vol.  80  of  the  Ei  fp 
trical  Review,  which  will  be  printed  in  the  course  of  a  few 
weeks  will  be  supplied  only  to  those  who,  through  the  post 
specially  apply  for  it  To  such  it  will  be  supplied  for  3d 
post  free.  Any  reader  or  advertiser  at  Home  or  Abroad 
who  requires  a  copy  for  binding,  or  for  other  purposes,  is 
asked  to  make  application  therefor  promptly  to  :  The 
Publisher,  Electrical  Review,  4,  Ludgate  Hill,  London, 


NOTES. 
The    British    Trade    Corporation     Prospectus —The 

prospectus  of  this  much-discussed  corporation  was  issued  on  Wed 
nesday  last.  The  issue  is  of  150,000  shares  of  £H  each  at  nar' 
The  total  capital  is  to  be  £  10,000,000  in  £10  shares,  of  wMch  100  000 
shares  have  already  been  subscribed  and  allotted  at  nar  Th  «'T 
issued  capital  will  be  £2,500,000  AimlicatimiT*™  ^  '  \  the 
be  accompanied  by  a  declaration  of  t^he  apZant  s  liS  r  to 
K  Dudl^o^C  B  *&?**?£  SSfflSKS; 

Alg™%^t  Mr  j  HVBCtobleai(sa;rd  WT'^J'  *' 
Whitworth  &  Co.,  Ltd.),  Sir  W.  B.  Peat,  &c  Armstrong, 

Patents   and  Alien  Enemies.-Under  the    heading   of 

Paten!  OmmS  -VeStf,d  ln  "le  CUSt0diau  and  lic™ces  wanted"  the 
Patent  Office  gives  the  name  of  the  Paterson  Engineering  Co   l! 

rndTosTi",  S4  tirr  [verct  oi  »k*SS%6& 

ana  l  u,o ,  i  1 1  i ,  for  which  applications  were  made  by  Ornstem. 


Tyneside   Electrical    Men    and   Industry— A  meeting 

called  by  the  Electrical  Section  of  Newoastle  Chamber  of  Com- 
scoTpeeofCtherSeTtioPnre-ted  ^  ^^   "^   ^^  the 

making  the  moulds  which  will  givf  shape  tlhei   2   ^^^  he  future  P In 
^apiuJ5„r?SThTeNe0rfnVfasat  «  %WSff^SSSSt£ 

of  The  Sectio^a-aIS°  SaVe  the  toUowinZ  as  an  outIine  of  the  work 

1.  To  represent  the  local  electrical  industry. 
ofrte^lcTricfn^^^s^tstrict'"6  °'  COmmerC"  aflectog  the  Pro«res8 

.v,  j Tobe.the  channel  for  communication  with  Consular  officers  a.hrn»,l  „j 
the  d.ssenimat.on  of  commercial  information  to  firms "mmediateTv  tate?es'ted  d 
thewTar?qUeBtl0n  °""»«P»na  unlimited  power  supply  for  manufactured  after 

On  the  motion  of  the  chairman,  seconded  by  Mr.  C.  Vernier  it 
was  agreed  to  endeavour  to  strengthen  the  Section  by  means  of  'an 
increased  membership.  J  *"cn"B  ui  *" 

The    Conjoint    Board    of    Scientific    Societies— The 

fourth   meeting  of  the  Conjoint   Board  was    held  at  the  Royal 

cZiuitteTonT  ^   t f^.^  -port  of    the  Executive 
committee  on  the  work  of  the  previous  six  months 
Amongst   a  number  of  questions  of    scientific    and   industrial 

an  C  fir06'  Th^  5^  uC,CUpied  the  attention  of  the  B°ard  w« 
an  inquiry  into  the  desirability  or  otherwise  of  the  adoption  of  the 
metric  system  throughout  the  British  Isles.  The  Sub-Committee 
on  National  Instruction  m  Technical  Optics  reported  that  a  scheme 
approved  by  the  Board  of  Education  had  now  come  into  operation 
A  hub-Committee,  having  considered  special  cases  of  magnetic 
disturbances  revealed  by  a  magnetic  survey  of  the  British  Isle's  and 
their  possible  connection  with  the  occurrence  of  iron  ores  recom- 
mended a  detailed  investigation  of  two  test  areas,  in  ordeT  to 
ascertain  how  far,  under  the  conditions  of  the  British  iron  ores 

aZ^  \°  fSUrV6y  WaS  likely  t0  Prove  of  economic  value' 
Arrangements  for  carrying  out  the  investigation  are  in  progress 

An  Agricultural  Sub-Committee,  with  the  Earl  of  Portsmouth  as 
chairman,  reported  that  it  was  at  present  devoting  itself  mainly  to 
engineering  questions.  It  is  engaged  in  collecting  information 
with  regard  to  the  transport  of  raw  materials  to  farms  and  agr° 
cultural  products  from  them,  and  to  the  power  required  for  this 
purpose  and  for  seasonal  operations  on  the  land,1vith  a  4w  to 
comparing  the  relative  advantages  and  costs  of  steam  or  internal" 
combustion  engines  and  electrically-operated  machines.  ?tl 
kmenrf1»f0Wlth,thep0SSibmty  °f  ""operation  *  repairs  and 
su  hi  to  T'  and  ^C°^ering  the  various  «*!**  of  tractor  most 
mi^r.  T  ?       Chlefl7  arable  farmS  and  t0  moderate-sized 

mixed  farms,  haying  regard  to  the  different  local  circumstances 
whatTrmentS;  .A  Sub-Committee  was  nominated  to  report  on 
what  i,  at  present  being  done  to  ascertain  the  amount  and  distri- 
ct flZ  fi  T  P"™  ln  the  British  EmPire-  A  complete  report 
course.  *  °f  ""  B°ard  WU1    be  Publi^ed  in  due 

Legal.— Am  Raid  Warning  :    Power  Co.   Fined  — 

At  the  Hertford  Borough  Sessions  the  North  Metropolitan  Electric 
Power  Distribution  Co.  was  fined  £6,  and  £1  5S.  costs,  for  a  breach 
of  its  conditional  exemption  as  to  the  obscuring  of  lights  on  May 
-4th.  by  tailing  within  15  minutes  to  answer  an  official  telephone 
call  communicating  warning  of  an  air  raid  wuepnone 

HeM^;Aff0LLERi1manager-of,the  company,  pleaded  not  guilty. 
He  said  that  no  call  was  received.    In  his  opinion  the  cause  of  the 

rt  offl  JTTi  reCeiVed  W3S  the  SaSSing  °f  tb*  owhead  wires  from 
the  office  to  the  power  station,  causing  them  to  touch.  They  had 
since  been  strained  and  overhauled.  7 

.  ^f'  H- .  ,W-  SWAKN,  the  company's  engineer  at  Barnet  ffave 
similar  evidence,  and  the  engineer  who  was  on  duty  at  the  time 
said  that  no  call  was  received.  e 

Electrical  Installation  at  a  Picture  Palace -Mr 
Muir  Mackenzie  High  Court  Official  Referee,  on  June  16th  de 
livered  judgment  ,n  the  action  of  Mears  r.  Weston  &  Sons,  in  which 
damages  were  claimed  for  breach  of  contract  in  regard  to  he 
lighting  of  a  cinematograph  theatre  at  Richmond.  The  hearing 
MEEK"— '  J"ne  15th'   The^eegave  judgmenf 

The  Board  of  Trade  Electric  Power  Supply  Committee 

-In  reply  to  a  question  in  the  House  of  Commons,  Mr  G  H 
Robertg,  speaking  on  behalf  of  the  Board  of  Trade,  gave  the  name* 
of  the  members  of  this  Departmental  Committee.  HesaidXt 
the  chairman  (the  Right  Hon.  F.  Huth  Jackson)  had  recenUv 
resignetl  on  the  advice  of  his  doctor.  The  President  w as  UW 
steps  to  appoint  a  new  chairman  and  to  increase  the  representation^ 
of  local  authorities  owning  electricity  supply  undertakings  He  " 
hoped  to  announce  the  names  in  the  course  of  a  few  davs  Tl! 
couM  not  say  when  the  Committee  would  be  in  a  position  To  m^ 


no.  2,066,  June  29,  ion.]      THE    ELECTRICAL    REVIEW. 


701 


Profit-Sharing. — The  Archbishop  of  York,  in  addressing 
the"  Leeds  Chamber  of  Commerce,  last  week,  on  "  The  Industrial 
Outlook,"  said  that  while  he  believed  in  co-partnership  and  profit- 
sharing:,  they  could  only  be  realised  as  results,  and  should  not  be 
made  the  cause  of  better  relations  between  employer  and  employed. 
Of  course,  we  must  hare  prosperous  industry  before  there  would  be 
profits  to  share,  and  prosperous  industry  would  result  from  better 
relations  being  encouraged  by  just  and  humane  treatment,  and  by 
the  wise  application  of  '"Welfare  "  effort. 

Luncheon. — At  the  luncheon  meeting  of  the  British 
Empire  Producers'  Organisation  yesterday,  at  the  Savoy  Hotel,  the 
Hon.  \V.  A.  Hohnan,  Premier  of  New  South  Wales,  was  the  guest, 
and  Lord  Sydenham  of  Combe  was  in  the  chair. 

Hardening  Gauges. — The  Hardness  Tests  Research  Com- 
mittee of  the  Institution  of  Mechanical  Engineers  has  had  some 
tests  carried  out  at  the  National  Physical  Laboratory  on  samples  of 
steel  supplied  by  the  Westminster  Electrical  Testing  Laboratory  ; 
two  test  pieces  were  hardened  "  glass  hard "  in  the  ordinary 
manner,  while  two  others  of  the  same  steel  were  hardened  by  the 
Wild-Barfield  process.  The  tests  showed  that  while  the  former 
gave  the  higher  results  under  Brinell  and  scleroscope  tests,  the 
latter  were  markedly  superior  in  resistance  to  sliding  abrasion  ;  as 
the  process  is  being  used  for  hardening  screw  gauges  in  large 
quantities,  resistance  to  wear  is  of  the  first  importance.  Another 
valuable  feature  of  the  Wild-Barfield  process  is  the  fact  that  the 
dimensions  of  the  gauges  are  so  slightly  changed  that  they  rarely 
require  lapping,  so  that  it  is  particularly  suitable  for  hardening 
screw  gauges. 

Wages  of  Women  in  Electricity  Works.— The  Ministry 

of  Munitions  has  sent  electricity  undertakings  statutory  rules  and 
orders  which  apply  to  controlled  establishments,  and  which  lay 
down  the  following  schedule  rates  of  pay  for  women  : — 

Workers  under  15  years  of  age  ..         2;d.  per  hour. 

,,        15  years  of  age  and  under  16         3d.         ,, 

16  „  „  17         3Jd.       „ 

,,        17  „  „  18         4Sd.       „ 

18  „         and  over 5$d.      „ 

National   Insurance    (Unemployment)    Acts,    191 1    to 

1916. — Contributions  are  payable  in  respect  of  : — 

2,318  X.  Workmen  engaged  in  the  manufacture  and  assembling 
of  metal  parts  of  electrical  water  heaters. 

2,320  X.  Workmen  who  are  employed  in  establishments  which 
are  mainly  carrying  on  any  insured  trade  or  munitions  work,  and 
who  are  engaged  in  the  maintenance  and  repair  of  railway  lines. 
(Application  495.) 

This  decision  reverses  decision  B.  1,419  (Board  of  Trade  Jour/tut 
of  February  5th,  1914).  In  accordance  with  Sec.  3  (2)  of  the 
National  Insurance  (Part  II  Amendment)  Act,  1914,  contributions 
in  respect  of  workmen  covered  by  this  decision  but  previously  ex- 
cluded in  virtue  of  decision  B.  1,419,  are  payable  as  from  June  21st, 
1917. 

Contributions  are  not  payable  in  respect  of  : — 

2,319.  Workmen  employed  by  railway  companies. 

In  connection  with  the  mechanical  engineering  establish- 
ments : — 

1.  Employed  in  works  or  in  yards  or  stores  immediately  con- 
nected therewith  : — 

(«)  Persons  not  employed  wholly  or  mainly  by  way  of  manual 
labour,  such  as  chain  examiners  and  testers,  chemists,  boiler 
and  engine  inspectors,  material  checkers,  storesmen,  watch- 
men, fire  station  attendants. 

(t)  Telephone  attendants,  gas  makers  and  stokers  (for  general 
illumination  of  works,  houses,  carriages,  stations.  So.), 
pumpers  filling  locomotives,  saddlers  repairing  harness, 
locomotive  engine  drivers,  shunters,  platelayers,  messroom 
attendants. 

2.  Other  employes  : — 

Electric  linemen  and  wiremen  (maintenance  of  telephone  lines 
and  apparatus  at  railway  stations,  &c.),  locomotive  engine 
drivers,  enginemen,  crane  drivers,  excavators,  paviors, 
labourers,  and  others  employed  in  connection  with  unin- 
sured trades,  water  fitters  keeping  in  order  pumps  about  the 
railway  system. 
In  connection  with  carriage  and  wagon  works  : — 

1.  Employed  in  works  or  in  yards  or  stores  immediately  con- 
nected therewith : — 

(</.)  Persons  not  employed  wholly  or  mainly  by  way  of  manual 

labour,   spring  testers,   storekeepers,   timber  selectors   and 

markers,  weighmen. 
(A)'Caners  making  portable  chairs,  hair  carders,  horse  drivers 

shunting  carriages   and   wagons   in   use,  carriage  washers, 

laundresses,  sheet  makers. 

2.  Other  employes  : — 

Enginemen,  labourers,  and  water  fitters  employed  in  connection 
with  uninsured  trades. 
In  connection  with  workshops  at  which  steam  and  other  vessels 
are  repaired  : 

Labourers  connected  with  loading  and  unloading,  or  other 
uninsured  trades,  ferrymen,  sailmakers,  and  storesmen  and 
watchmen  not  engaged  wholly  or  mainly  in  manual  labour. 

Employes  engaged  in  dredging  harbours  or  entrances  to 
harbours  in  connection  with  docks,  or  in  the  engineering 
department  of  canals  ;  all  men  engaged  in  maintenance  and 
repairs  of  works  (excluding  repairs  of  buildings,  machinery, 
vehicles,  or  ships,  and  the  manufacture  of  metal  goods  for 
the  purpose  of  repair  of  works  or  sawmilling  and  machine 
woodwork). 


Volunteer  Notes.  —  County  of  London  Engineer 
Volunteers  (Field  Companies). — Headquarters. Balderton  Street, 
Oxford  Street,  W. 

Orders  for  the  week,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  commanding : — 

Monday,  July  2nd.— Technical  instruction  for  No.  3  Company,  Right  Half 
Company,  at  Regency  Street.  Drill,  No.  3  Company,  Left  Half  Company. 
Signalling  Class.     Recruits'  Drill,  6.30. 

Tuesday,  July  3rd.— Lecture,  6.30.    Physical  drill  and  hayonet  fighting,  7.30. 

Wednesday,  July  4th. — Drill,  No.  1  Company,  Left  Half  Company. 

Thursday,  July  5th, — Drill,  No.  2  Company,  Left  Half  Company.  Ambu- 
lance Class,  6.30.    Signalling  Cla6s. 

Friday,  July  6th,— Technical  instruction  for  No.  3  Company,  Left  Half 
Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right  Half  Company. 
Recruits'  Drill,  6.30. 

Saturday,  July  7fh.— N.C.O.'s  Parade,  2.30;  under  Platoon  Commander 
Watkins.    Map  reading. 

MACLEOD  YEAR8LEY,  Adjutant . 

The  First  County  of  London  Engineer  Volunteers  is  the  only 
engineer  volunteer  corps  open  to  all  engineers  ;  it  has  already 
furnished  to  the  fighting  Forces  about  1,200  men,  many  of  whom 
'  have  obtained  commissions.  All  companies  are  instructed  in 
infantry  drill,  and  in  knotting,  lashing,  temporary  bridge  building, 
raft  and  other  expedients  for  crossing  water  ;  technical  instruction 
is  given  at  the  headquarters  of  the  London  Electrical  Engineers  in 
the  working  and  management  of  searchlights  and  internal  com- 
bustion engines,  and  all  companies  are  available  for  the  important 
work  of  trenching  in  connection  with  the  London  Defences.  Musketry 
and  signalling  instruction  is  also  provided,  and  field  work  is  carried  on 
under  the  supervision  of  officers  of  the  Royal  Engineers.  All  men 
who  have  been  granted  exemption,  or  are  badged,  should  train 
as  Volunteers,  so  that  in  the  event  of  invasion  they  could  take  their 
share  in  the  defence  of  the  country  as  soldiers  ;  those  who  are 
unable  to  take  an  active  part  in  the  work  of  the  corps  can  assist  it 
by  becoming  honorary  members,  whose  subscriptions  are  devoted  to 
defraying  the  general  expenses  incurred  by  the  corps  in  carrying  out 
its  training.  Those  of  our  readers  who  are  willing  to  further  this 
patriotic  movement,  which  is  worthy  of  their  hearty  support,  may 
obtain  full  information  from  the  Adjutant,  Balderton  Street, 
London,  W.  1. 

The  A.E.G.  and  the  B.E.W. — A  fresh  increase  of  share 
capital  is  proposed  by  the  A.E.G.  in  order  to  render  assistance  to 
one  of  the  company's  earliest  promotions — the  Berlin  Electricity 
Works  Co.  After  the  transfer  of  the  latter's  supply  works  to  the 
Berlin  Municipal  Council,  about  two  years  ago,  the  company 
became  solely  an  investment  company,  which,  it  was  hoped,  would 
still  be  able  to  yield  satisfactory  dividends  to  the  shareholders,  of 
whom  the  A.E.G.  is  one  with  an  interest  of  80  per  cent,  of  the  total 
share  capital.  One  of  the  investments,  which  was  initiated  before 
the  transfer,  related  to  the  great  power  station  which  was  then 
projected  at  the  lignite  mining  fields  of  Golpa-Jessenitz,  which 
belongs  to  the  Electro  Works  Co.,  and  which,  on  the  outbreak  of 
the  war,  was  requisitioned  for  the  supply  of  electrical  energy  to 
Imperial  works  for  the  production  of  cyanamide.  The  plant  and 
installations  at  this  lignite  station  are  stated  to  be  technically 
faultless,  but  the  production  of  lignite  has  been  beset  with 
difficulties  owing  to  unfavourable  earth  conditions  and  the  scarcity 
of  labour,  whilst  the  considerable  requirements  of  the  boiler 
furnaces  have  rendered  it  necessary  for  a  large  quantity  of  pit  coal 
to  be  purchased  to  assist  in  meeting  the  needs  of  the  station.  Under 
the  circumstances,  the  cost  of  production  largely  exceeds  the 
estimates  made  in  the  pre-war  period,  and  as  the  sale  price  of 
energy  is  fixed  by  contract,  the  prospects  of  the  Electro  Works  Co. 
proving  commercially  successful  are  remote.  A  total  of  £2,250,000 
has  been  invested  in  this  company  in  the  form  of  6hare  capital  and 
loans,  one-half  having  been  furnished  by  the  A.E.G.,  and  the  other 
by  the  Berlin  Electricity  Works  Co.  Now  the  former  proposes  to 
take  over  the  latter's  interests  in  the  lignite  power  station,  and  offers 
new  A.E.G.  shares  of  £800,000  in  exchange  for  the  £1,125,000  of 
shares  and  loans  held  by  the  Electricity  Works  Co.  in  the  Electro 
Works.  As  the  new  A.E.G.  shares  are  entitled  to  participate  in 
the  dividend  for  1917-18,  it  will  be  obvious  that  this  company  is 
rendering  assistance,  which  is  greatly  needed,  if  the  Electricity 
Works  Co.  is  to  continue  as  prosperous  as  formerly.  At  the  same 
time,  the  latter  has  the  right  of  re-purchasing  the  shares  within  a 
period  of  five  years. 

A  Rival  to  X-rays. — The  Patents  Court  has  recently  dis- 
closed that  the  Rontgen  rays  are  no  longer  the  only  agency  which 
will  enable  organic  bodies  to  be  examined  internally.  A  remark- 
able process  was  discussed  when  the  Trustees  of  the  South  Ken- 
sington Museum  (Natural  History  Section)  applied  for  licence  to 
use  a  German  patent  which  imparts  to  animals  a  transparency  so 
thorough  that  every  bone,  muscle,  and  artery  can  be  seen  distinctly 
through  the  skin. 

Dr.  S.  F.  Harmer,  F.R.S..  who  made  the  application,  said  the 
transparency  was  not  something  vague,  like  a  radiograph,  with 
blurred  outlines  ;  it  was  a  transparency  vivid  and  direct  as 
that  of  glass  itself.  The  supreme  advantage  of  the  method  was 
that  every  specimen  treated  became  a  permanent  object  lesson  for 
study  purposes  or  museum  exhibition.  He  had  a  rat  whose  every 
organ  could  be  seen.  The  process  employed  the  principle  of  the 
refraction  of  light,  and  it  relied  upon  chemical  solutions,  made 
according  to  formula;,  to  have  each  a  required  index  of  refraction. 

The  Controller  of  Patents  (Mr.  Temple  Franks)  said  he  thought 
nothing  should  be  allowed  to  stand  in  the  way  of  the  authorities 
at  the  British  Museum  making  full  use  of  this  process,  though  he 
did  not  see  how  anyone  could  very  well  claim  a  patent  right  in  the 
principle  of  the  refraction  of  light. 

A.S.E.  Funds. — The  annual  financial  statement  of  the 
Amalgamated  Society  of  Engineers  shows  capital  funds  worth 
£1,713,551.— Ti  met. 
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New  Patents. — In  his  report  for  the  year  ended  1910  the 
Comptroller-General  of  Patents,  Jbc,  states  that  applications  for 
new  patents  numbered  18.602  ;  13.641  provisional  and  10,700  com- 
plete specifications  were  submitted,  and  8,424  patents  sealed, 
applications  in  1915  having  been  18,191,  of  which  11.457  were 
sealed.  There  was  an  increase  of  £11,417  in  the  receipts  from 
patent  fees.  On  the  other  hand,  there  was  a  further  decrease  in 
the  receipts  from  design  fees  and  sale  of  publications.  The  total 
receipts  amounted  to  £292,731,  being-  £10,260  more  than  in  1915. 
The  surplus  of  total  receipts  over  expenditure  was  £107,492,  as 
compared  with  £94,298  in  the  previous  year. — Financial  Times. 

Australian  Electricians  with  the  Forces. — The  secre- 
tary of  the  Electricians'  Union  stated  that  a  great  many  members 
of  the  Union  had  gone  to  the  Front,  and  tradesmen  were  rather 
scarce.  Although  a  decided  slump  had  occurred  in  the  earlier 
part  of  the  year,  and  a  number  of  men  were  still  liable  to  be 
discharged  from  State  Government  Departments,  this  had  been 
counteracted  by  a  demand  in  other  directions.  Large  business 
concerns  that  depended  almost  entirely  upon  electric  "  drive"  had 
lately  applied  for  men.  The  labour  required  was  that  of  electric 
fitters,  armature  winders,  and  for  general  installation  work. — 
Sydney  Daily  Telegraph,  May  21st. 

Bonuses  for  Station  Staff. — Owing  to  the  extra  work 
during  the  past  few  months  in  consequence  of  breakdowns,  the 
West  Ham  Electricity  Committee  suggests  special  bonuses  as 
follows: — Four  senior  shift  engineers.  £20  each;  three  assistant 
shift  engineers.  £4  each  ;  three  junior  shift  engineers,  £3  each. 

Coal  Concreted  from  Ashes  or  Dusts'. — In  a  paper  read 

before  the  Society  of  Architects,  on  June  7th,  Mr.  R.  Goulburn 
Lovell,  A.R.I.B.A.,  stated  that  in  co-operation  with  Mr.  C.  M. 
Hughes  he  had  evolved  a  process  which  would  enable  a  fuel  to  be 
made  without  pressure  at  any  industrial  locality  from  the  waste 
products  to  be  found  in  that  locality  which  might  possess  any 
calorific  value.  This  process  was  part  of  a  great  scheme  for  the 
proper  utilisation  of  fuel  ;  it  provided  for  immediate  necessities 
and  utilised  a  residual  product  now  of  comparatively  small  value. 

"  Coals  "  were  shown  which  had  been  concreted  from  coal  dust, 
coke  dust,  destructor  ash.  destructor  ash  and  coal  dust,  and  from 
clinker,  bar  ash,  and  sawdust.  The  better  grades  burnt  like 
Nature's  coal,  the  lower  grades  like  coke ;  they  all  flared,  coked, 
and  incandesced.  The  machinery  and  plant  required  practically 
existed  in  all  industrial  centres.  The  essentials  were  crushers  or 
breakers,  screens,  drying  tables,  mixers,  and  moulds  such  as  cast-away 
pails,  baths,  &c.  For  the  cooking  process  either  ovens  or  boilers 
could  be  used,  the  main  object  at  the  present  time  being  to  utilise 
any  existing  plant  with  unskilled  labour. 

The  cost  depends  mainly  upon  the  value  put  upon  the  bases,  the 
cost  of  the  matrices,  such  as  glucose,  pitch,  and  other  bitumens, 
and  the  cost  of  the  chalk  or  other  calcium  carbonates. 

The  following  examples  were  given  for  the  cost  of  materials  in 
shillings  : — 
Calorific  values. 

b.thx.  Samples.  Per  ton. 

7.500        No.  1,  Eastbourne  destructor  ash     110 

8,040  No.  2,  Maples  destructor  and  coal  dust  ...  4'6 
10,320  No.  3.  Maples  destructor  and  sawdust  ...  9'0 
10,540  No.  4,  Birmingham  destructor  and  coal  dust  8'0 
11.M0         No.  5.  Birmingham  coke  dust  ...         ...       7'0 

12,600        No.  6,  London  coke  dust       10"0 

'12.820         No.  7,  Staffordshire  coal  dust  10'0 

The  cost  of  the  labour  and  establishment  charges  in  the  British 
Isles  would  not  be  more  than  5s.  per  ton. 

Mr.  H.  W.  Bowden,  chief  electrical  engineer  to  the  Poplar 
Borough  Council,  said  that  from  the  central  station  point  of  view, 
the  removal  of  ashes  and  clinkers  was  a  very  serious  item.  He 
had  150  tons  to  dispose  of  per  week,  and  had  to  pay  3s.  6d.  to  4s. 
per  ton  to  have  it  removed.  In  his  case,  in  the  riddlings  that  went 
through  the  chain  grates  there  was  a  considerable  amount  of  useful 
coal,  which  went  away  in  the  ashes.  He  had  tested  this,  and  found 
it  contained  about  4,000  b.th.u.  He  had  also  a  destructor  which 
gave  about  2d  to  30  tons  of  clinker  per  day,  in  which  he  thought 
there  was  no  heat  value.  He  was  quite  sure  his  Borough  Council 
would  be  prepared  to  consider  the  thing  very  seriously. 

Mr.  Lovell  said  the  ash  from  the  dust  destructors  was  the  thing 
that  could  not  be  got  rid  of,  whereas  the  clinker  was  found  useful 
for  road-making  purposes.  It  was  the  ash  that  he  was  anxious  to 
handle  in  his  process,  and  he  would  be  willing  to  carry  out  a  test 
on  the  ash  from  Poplar,  which  he  thought  would  probably  pro- 
duce 4,000  to  5,000  B.TH.U.,  and  could  be  increased  by  the  process 
to  10,000  or  15,000  b.th.u.  He  proposed  te  use  existing  plant, 
such  as  concrete  mixers,  which  was  lying  idle  all  over  the  country. 
The  residue  from  burning  this  artificial  coal  could  be  used  up  again 
in  the  same  way.  With  regard  to  the  licence  to  manufacture,  in  addi- 
tion to  the  condition  that  the  coal  must  not  be  sold  at  more  than  _'."> 
per  cent,  profit,  the  conditions  were  that  the  ash  or  refuse  which  was 
to  be  used  in  any  particular  case  should  be  sent  to  him  for  test  and 
for  determining  the  right  formula  for  the  mixture.  For  this  test 
50  or  60  guineas  would  be  charged  ;  and  further,  he  asked  7d.  per 
ton  as  a  royalty  on  the  whole  of  the  material  produced  by  the 
licensee.  He  had  received  an  estimate  from  responsible  people  to 
make  the  coal  at  6s.  per  ton  for  the  aotual  making, 

Mr.  W.  E.  Cooper  said  he  was  not  quite  sure  whether  the  author 
realised  what  was  being  done  already  in  the  way  of  briquetting, 
The  assumption  was  sometimes  made  that  slack  and  coke  breeze 
could  not  be.  used,  for  steam  rawing    tbftt  was,  a  mistake,  so  that 


all  that  was  left  was  the  fine  dust,  and  he  was  not  sure  that  there 
was  so  much  in  that  as  the  author  seemed  to  imply.  There  was  a 
popular  idea  that  there  was  a  great  deal  of  waste  coal  of  a  valuable 
character  to  be  found  at  the  pits,  but  that  was  not  the  case.  The 
author  added  incombustible  matter  to  the  fuel,  and  he  would  like 
to  know  the  percentage  of  ash  in  the  fuel  to  start  with,  and  the 
percentage  of  ash  in  the  final  product.  Obviously  the  higher  the 
ash  the  less  the  value  of  the  fuel. 

Electricity  v.  Gas. — At  the  annual  general  meeting  of 

the  Waverley  Association  of  Gas  Managers,  held  in  Edinburgh,  on 
Friday  last,  Mr.  J.  D.  Keillor  (Hawick),  the  president,  in  the  course 
of  his  address,  said  the  opposition  of  electricity  was  so  formidable 
that  if  gas  was  to  maintain  an  honourable  position  in  the  realm  of 
light  and  power  they  would  have  to  apply  a  driving  force  so  great 
and  of  such  endurance  that  their  place  would  be  for  ever  assured, 
and  that  gas  would  be  a  force  to  be  reckoned  with.  They  should 
remember  that  they  were  not  monopolists  in  the  supply  of  light 
and  power.  Their  rival  had  received  all  the  care  and  support  that 
scientific  thought  and  influence  could  bestow  upon  it.  and  speaking 
generally,  had  enjoyed  an  amount  of  patronage  and  encouragement 
never  bestowed  upon  gas.  To  what  extent  it  might  in  future  be 
developed  was  a  matter  of  speculation,  but  he  felt  sure  that  soon 
its  opposition  would  be  more  formidable  than  ever.  Their  atten- 
tion had  been  directed  to  a  movement  in  which  the  Board  of  Trade 
was  taking  an  active  part — the  proposal  to  link-up  electric  supply 
undertakings  in  certain  industrial  centres.  This  was  a  very 
serious  attempt  to  regulate  and  foster  the  resources  of  an  industry 
in  the  national  interest,  and  for  the  gas  industry  it  was  a  matter 
of  the  greatest  moment,  possibly  having  a  disastrous  effect  unless 
they  could  combat  it.  If  such  a  scheme  was  possible  with  elec- 
tricity, it  should  not  be  impossible  to  attain  similar  results 
with  gas. 

German  Scarcity  of  Copper. — The  following  appeared  in 

the  "  Through  German  Eyes  "  column  of  the  Times  on  Wednesday : — 

"Copper  for  the  Submarines. — The  Frankfurter  Zeitvng 
announces  that  the  Government  has  now  requisitioned  all  electrical 
machinery  and  apparatus,  and  it  is  no  longer  possible  to  buy  or 
sell  electric  motors  without  special  permission. 

"An  article  in  the  Cologne  Gazette,  describing  a  visit  to  the 
Imperial  yards  at  Kiel,  which  are  said,  like  the  Imperial  yards  at 
Dantzig  and  Wilhelmshaven.  to  lie  mainly,  but  not  entirely,  engaged 
with  repairing  work,  contains  the  following  passage  on  copper  and 
electricity: — 

"  Copper  is  now  used  in  large  quantities  in  all  ships,  although, 
of  course,  consumption  is  restricted  as  much  as  possible.  Especially 
for  steam  piping  there  is  no  substitute  for  copper,  and  it  is  also 
needed  for  all  purposes  where  high  resistance  to  sea-water  and  salt 
air  is  necessary.  Nothing  seems  yet  to  be  known  at  Kiel  about  a 
scarcity  of  copper,  and  if  our  enemies  think  that  they  can  starve 
us  out  by  cutting  off  the  red  metal,  they  will  be  just  as  much 
deceived  in  this  as  in  the  rest  of  their  starvation  scheme.  It  is 
pleasant  to  see  how  the  long,  thin  copper  tubes  are  formed,  snake- 
like, by  skilful  hands.     .     .     . 

"  Over  against  the  boiler  shop  is  the  electrical  shop,  which 
becomes  every  day  more  important  with  the  increased  use  of  elec- 
tricity. We  have  already  gone  a  long  way  in  this,  although  we 
have  "not  yet  gone  quite  so  far  as  the  Americans,  who  even  drive 
the  screw-shafts  of  large  ships  by  electric  motors.  As  regards  our 
submarines,  it  is,  indeed,  much  the  same  with  us,  for  our  sub- 
marines already  consist  half  of  electricity.  The  submarines  are 
also  concerned  with  the  accumulator  shop,  where  accumulators  are 
repaired.  Repair  is  not  always  possible,  for  the  demands  made  on 
the  accumulators  in  war  are  sometimes  too  great." 

Electric    Coal-cutters :  Australian  Judge's  Decision.— 

An  Australian  newspaper  just  to  hand  (dated  May  16th)  quotes  a 
Sydney  dispatch  to  the  effect  that  Judge  Fitzhardinge,  who  was 
umpire  in  the  recent  Bulli  Colliery  coal-cutting  case,  decided  that 
the  practice  of  using  electrical  coal-cutters  in  the  Bulli  seam  of 
the  Bulli  Colliery  was  dangerous,  and,  in  the  interests  of  the 
miners  and  of  the  mine,  should  be  at  once  discontinued.  His 
Honour  directed  that  the  cost  of  the  umpire  and  arbitrators,  and 
of  the  Arbitration  Court,  shall  be  paid  by  the  owners  of  the  Bulli 
Colliery. 

Fatality. — An    inquest   was   held    at    Murton    (County 

Durham),  last  week,  upon  the  body  of  a  13-year  old  boy  named 
Joseph  Wilson,  who  died  as  the  result  of  an  electric  shock.  The 
child's  father  found  him  lying  unconscious  about  3  or  4  yards  away 
from  an  electric  pole.  He  was  dressed  in  knickerbockers,  but  had 
neither  shoes  nor  stockings  on.  The  knickerbockers  were  burnt 
down  to  the  knee  of  the  right  leg.  He  died  two  days  later.  A  play- 
mate said  the  deceased  climbed  the  wire  support  of  the  electric 
pole.  He  was  walking  on  his  bare  feet  along  the  lower  stay  wire, 
and  was  holding  on  to  the  upper  wire.  She  heard  a  noise,  saw  a 
flash,  and  then  deceased  fell  to  the  ground.  A  boy  witness  said  he 
saw  the  flash,  which  extended  from  one  pole  to  another.  The 
doctor,  in  giving  evidence,  said  he  thought  the  deceased  could  not 
have  been  holding  on  to  the  live  wire  with  his  hands,  but  iniis', 
have  just  touched  it  with  his  right  thigh.  On  the  night  following 
the  mishap  deceased  collapsed  and  died  of  paralysis  of,  the  heart 
muscle,  due  to  the  electric  shook.  The  fall  had  nothing  to  do  with 
the  cause  of  death.  A  verdict  in  accordance  with  the  medical  evi- 
dence was  returned,  the  jury  adding  that  no  blame  attached  to  the 
Newcastle  Electric  Supply  Co.,  Ltd.,  owners  of  the  equipment 
concerned, 
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Appointments  Vacant. — Lecturer  in  electrical  engineer- 
ing, for  the  University  College,  Nottingham.  See  our  advertisement 
pages  to-day. 

Decimal    Coinage   and   the    Metric   System. — A  C!om- 

mittee  of  the  Institute  of  Bankers,  appointed  to  consider  the 
adoption  of  a  decimal  coinage  and  the  metric  system  of  vyeights 
and  measures,  has  issued  a  report  recommending  the  change,  pro- 
vided that  the  coinage  be  based  upon  the  retention  of  the  present 
gold  sovereign  as  the  unit  of  value,  divided  into  1,000  mils.  The 
Committee  holds  that  the  existing  system  of  weights  and  measures 
is  an  obstacle  to  the  extension  of  our  export  trade,  and  advocates 
the  adoption  of  decimal  coinage,  in  the  hope  that  it  will  be  the 
first  step  towards  the  introduction  of  the  metric  system.  The  uni- 
versal standing  of  the  pound  sterling  precludes  its  abandonment 
as  our  standard  unit,  even  in  name  only.  The  use  of  the  term 
"cent"  is  considered  undesirable,  and  the  objection  that  the  sub- 
division into  mils  involves  the  use  of  three  places  of  decimals  is 
met  with  the  reply  that,  as  compared  with  the  system  in  which  the 
florin  is  the  unit  of  account,  there  would  be  one  digit  less  to  the 
left  of  the  point.  The  Committee  is  confident  that  as  regards  the 
gold  and  silver  coinage  the  transition  would  present  no  serious 
difficulties  ;  the  change  of  4  per  cent,  from  the  value  of  the  penny 
to  that  of  the  four-mil  piece  would  be  quickly  adjusted,  especially 
as  the  decrease  in  the  purchasing  power  of  the  penny  during  the 
war  has  accustomed  the  public  to  such  adjustments.  The  Com- 
mittee considers  that  the  change  cannot  be  made  before  peace 
returns,  as  it  will  necessitate  alterations  in  adding  and  calculating 
machines  which  cannot  be  effected  under  present  conditions,  but 
urges  that  the  necessary  legislative  steps  should  be  taken,  without 
delay,  and  that  an  educational  campaign  should  be  organised  to 
habituate  the  public  and  the  staffs  of  the  banks  to  the  new 
system. 

The  British  Chamber  of  Commerce  for  Italy  has  passed  a  resolu- 
tion emphatically  urging  the  adoption  (by  the  United  Kingdom)  of 
the  metric  system. 

Engineering   Students. — Under  this  title   the   Junior 

Institution  of  Engineers  has  issued  apamphlet  embodying  ascheme 
drafted  by  a  Committee,  to  formulate  the  conditions  under  which 
youths  intending  .to  enter  the  engineering  profession,  or  train  for 
staff  appointments,  may  be  admitted  to  the  Institution.  Such 
students  will  be  styled  "Cadet"  Associate  Members,  and  in  the 
pamphlet  full  particulars  are  given  as  to  their  proposed  qualifica- 
tions and  privileges.  The  scheme  is  intended  to  fill  a  gap  which 
now  exists  at  the  outset  of  a  youth"s  career.  Details  may  be 
obtained  from  the  secretary,  Mr.  W.  A.  Tookey,  39,  Victoria 
Street,  S.W.  1.  . 

The  Control  of  Coal. — At  the  London  meeting  of  the 
Institution  of  Gas  Engineers,  recently,  Mr.  Guy  Calthrop,  the  Coal 
Controller,  gave  some  account  of  the  operations  and  plans  of  the 
Coal  Mines  Department. 

The  object  of  instituting  a  control  of  coal  mines,  he  said,  was 
not  to  interfere  with  industry,  but,  as  far  as  possible,  to  get-  all  to 
work  together  in  the  interest  of  the  nation  in  the  present  crisis. 
Two  of  the  greatest  problems  he  had  to  deal  with  were  these  : — 

1.  To  secure  a  reasonable  supply  of  coal  for  London  and  the 
counties  of  Great  Britain  which  were  most  remote  from  the  coal 
fields  during  the  next  winter. 

2.  To  help,  so  far  as  he  could,  the  railway  companies  in  their 
present  difficulties  with  regard  to  transport. 

Out  of  the  600,000  men  who  were  in  the  railway  industry  in 
times  of  peace  160,000  had  joined  the  Forces,  and  a  very  great 
number  of  engines  and  a  larger  number  of  wagons  had  had  to  be 
sent  to  the  various  Fronts  in  order  to  deal  with  the  situation 
there. 

A  scheme  had  now  been  drawn  up  to  secure  that  coal  should  be 
consumed  as  near  as  possible  to  the  point  of  its  Output.  The 
scheme  as  far  as  they  had  gone  dealt  with  upwards  of  40.000,000 
tons  of  coal  per  annum,  and  if  they  could  carry  it  through  they 
would  materially  assist  the  railway  companies  in  the  coming 
winter.  Supposing  the  war  were  over  to-morrow,  the  transport 
difficulties  of  England  would  not  be  over  at  the  same  time.  They 
would  continue  through  the  winter.  Our  losses  in  ships  were 
common  knowledge,  and  the  transport  of  coal  by  ship  from 
Northumberland  or  Durham  to  the  South  of  England  could  not  be 
anything  like  what  it  was  before  the  war. —  The  Times. 

Suppression  of  Sparking. — At  a  recent  meeting  of  the 

Physical  Society  of  London,  a  demonstration  of  a  method  of  pre- 
venting sparking  at  a  rapid  make  and  break,  which  incidentally 
produces  colloidal^  platinum,  was  given  by  Dr.  A.  Griffiths.  The 
device  consists  of  a  series  of  electrolytic  cells  placed  as  a  shunt 
across  the  spark-gap.  The  electrodes  consist  of  platinum  and  the 
electrolyte  of  strong  sulphuric  acid.  The  cells  polarise,  and  on 
making  the  gap  an  E.M..F.  is  introduced  opposed  to  the  E.M.F.  of  the 
battery,  so  that  the  current  rapidly  diminishes,  decomposing  the 
liquid  and  doing  chemical  work. 

Mr.  A.  Campbell  communicated  the  following  remarks  : — "  Many 
years  ago  Helmholtz  introduced  the  use  of  a  condenser,  shunted  by 
a  suitable  resistance,  across  the  spark  gap  for  the  purpose  of 
suppressing  the  spark.  More  recently  a  better  system  was 
employed  by  the  engineers  of  the  G.P.O.,  who  kindly  communi- 
cated it  to  the  National  Physical  Laboratory,  when-  it  has  hern 
used  with  the  greatest  success  on  all  kinds  of  spark-gaps  (from 
1  break  per  second  up  to  1,000  per  second").  This  consisted  in 
putting  the  resistance  in  series  with  the  condenser.  By  adjusting 
the  falue  of  the  resistance  to  suit  the  particular  circuit  it  is  nearly 
always  possible  to  suppress  the  spark.  There  is  no  leak  across  the 
break,  as  in  the  shunt  system," 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric,  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— Stafford  T.C.  has  increased  the 
salarj  of  the  manager,  and  engineer  of  tin1  electricity  depart- 
ment, Mr.  EoKiNS,  from  £200  to  £250  a  year,  rising  to  a 
maximum  of  £300: 

'I'hr  Rfcchdale  Electricity  Committee  recommends  that  the 
appointments  of  .Mr.  Wood;  of  Bolton,  as  consulting  engi- 
neer, and  of  Mr.  F.  11.  BcDDj  as  acting-engineer,  be  con- 
tinued  lor  a   further   thief   months. 

Coventry  Electricity  Committee  has  recommended  that  the 
salary  of  Mr.  Geo.  Touch,  engineer  and  manager,  lie.  in- 
creased   from    £750   to   i'iXH)  per   annum. 

The  Cheltenham  Council  lias  decided  to  advance  the  salary 
of  Mr.  BACHE,  the  borough  electrical  engineer,  from  L15<l 
to  £550,  with  a  further  advance  of   £50   two  years'   hence. 

The  Grimsby  Public  Lighting  Committee  recommends  that 
an  additional  war' bonus  at  the  rate  of  £50  per  annum  be 
granted  to  the  deputy  electrical  engineer  (Mr.  A.  S.  Channon) 
during  the  time  he  is  in  charge  of  the  electricity  undertaking. 

General.— Mr.  Conrad  Cooke  underwent  an  operation 
upon  his  left  eye  at  a  nursing  home  in  London  last  week. 
We  are  pleased  to  learn  that  it  was  quite  successful.  We  hope 
that  the  operation  that  is  being  performed  on  the  right  eye 
will  be  equally  so. 

In  the  name  of  the  directors  of  the  Musselburgh  Electric 
Tramway  Co.,  wristlet  watches  were  presented  to  Miss  Bell 
and  Miss  Hallidav  for  displaying  presence  of  mind  in  emer- 
gency when  on  duty' as  drivers  of  electric  cars  of  the  com- 

At  the  animal  meeting  of  Waygood-Otis,  Ltd.,  Mr.  H.  C. 
WALKER  announced  that  during  the  year  he  had,  after  50 
years'  service,  resigned  the  office  of  managing  director.  Mr. 
D.  W.  R.  Green,  at  the  time  of  the  amalgamation  with  the 
Otis  Co  was  appointed  to  serve  with  him  as  joint  managing 
director.  Mr.  C.  Clarke,  for  many  years  the  general  manager 
and  director  of  the  Otis  Co.,  would  in  future  act  with  Mr. 
Green  as  joint  managing  director.  He  (Mr.  Walker)  woutd 
continue  to  serve  as  chairman  of   directors. 

Roll  of  Honour— Leslie  William  Castox,  a  first-class  air 
mechanic  in  the  R.N.A.S.,  has  been  awarded  a  D.S.M.  for 
gallantry  in  the  North  Sea.  He  was  a  student  at  the  Wands- 
worth Technical  Institute,  and.  after  being  m  the  service 
of  the  General  Electric  Co.,  Ltd.,  he  joined  the  L.C.U.  Oo., 
at  their  Streatham   garage.  <■<   •'-■    _>,_;  '".         , 

Lame-Corporal  W.  H.  Townley,  North  Stafls.  Regiment, 
who  was  with  Mr.  I^eonard  Vaughan,  electrician,  of  Hanley, 
has  died  at  the  Front  from   injuries  received   m   an  accident. 

The  Militarv  Medal  has  been  awarded  to  Corporal  ..  1. 
Bradley,    who    was    an    electrician    at    Markham    Colliery, 

"  Temporary  Second-Lieutenant  Fred.  FhOUDFOOT,  an  elec- 
trical engineer,  son  of  Mr.  Prondfoot,  formerly  telegraph 
superintendent  at  the  Carlisle  Post  Office,  has  been  awarded 
the  Military  Cross.  .  .       , 

Corporal  F.  T.  Message,  who  is  in  hospital,  was  employed 
us  an  electrician  with  Mr.  Teeton,   Hanley. 

Corporal  W.  Scott,  R.E..  who  has  been  awarded  the  Mili- 
tary Medal,  was  employed  as  a  foreman  in  an  electrical  engi- 
neering works  in  Paisley.  , 

The  Times  states  that  Sir  Henry  Norman  \yho  acted  as 
Uasidn  officer  between  the  British  and  French  Governments 
in  the  matter  of  war  inventions,  has  been  made  an  Officer  ot 
the   Legion  of   Honour.  .  . 

Private  .1    M'Kinnon,  who  has  died   from  wounds,   was  with 
Messrs    Fraser  &  BorthwicU.  electrical  engineers,  Glasgow. 
'  Second-Lfeutehanl    X.   S.   Sim.    Cameron.  Highlanders,   an 
electrical  engineer,  ami  a  B.Sc.  in  Engineering  (Glasgow  I  Di- 
versity),  has  been  awarded   the  Military   Cross. 

PrivateB  S  Lant,  North  stalls.  Regiment,  now  presumed 
to  be  dead,  after  being  missing  for  nine  months,  was  on  the 
stall' of  Messrs.  Siemens  Bros.,  Ltd..  StalTonl. 

Private  3    W.  Walker,   North berland  Fusiliers,   who  is 

reported  to  have  died  on  April    13th,   whilst  a   prisonffl 
many,    had    been    ill    the    enemy's    hands    since    August    33rd, 
lillL      He   was   on    the    clerical    stall    of   the   I'll., mux    Dynamo 
Co..   Bradford.  ,  .,,    ,  ,r 

Captain   R.    L.  Johnson,  R.F.A,,   who  was  killed  on  May 

■V,ili  was  in  Vustralia  "ben  war  broke  out.  with  the  Svilnev 
blanch   of    Messrs.    II.    .lolmson.    Clapliam    ,V     Morns.      lie    was 

appointed   chair b  of  the  company  in    1916,  on   the  death 

of    bis  eldest    brother,    also   in    the    war. 

According    to  the    Ntfioiial   News,    Mr.    Herbert   I 
manager  of  the  building  ami  electrical  departments  of  Har- 

ro.l's       has     been      personallv     decorated      with     the    Cross    ot 

Chevalier  oi  the  Order  of  Leopold  II  by  the  King  ol  the  Bel- 
gians, near  the  fixing   line,   for  services  rendered   in   ccnnei 

tion  with  building  and  engineering  operations  earned  out 
for  the  Belgians  by  his  firm.  ;  . 

Sergeant  J.  H.  Sivers,  Royal  Fusihers,  who  has  died  of 
wounds,    was  an    L.C.C.   tramway   inspector. 
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Sergeant-Major  A.  Mitchell,  Eifle  Brigade,  formerly  in  the 
rubber  department  of  the  India-Rubber  Co.,  Silvertown,  has 
been  awarded  the  Military  Medal.  Private  L.  North,  Royal 
Fusiliers,  formerly  in  the  general  office  of  the  company,  and 
Gunner  T.  W.  B.  Purchase,  R.F.A.,  formerly  in  the  cashier 
and  buyer's  department  of  the  same  company,  have  both 
been  wounded  in  France. 

Obituary. — Mr.  G.  D.  Seaton. — We  regret  to  record  the 
death,  which  occurred  on  June  '21st,  at  Fallowfield,  of  Mr. 
Gervase  D.  Seaton,  son  of  Prebendary  Seaton,  Vicar  of  Good- 
rich. Mr.  Seaton,  who  was  49  years  of  age,  was  a  familiar 
figure  at  conventions  of  the  I.M.E.A.  and  other  meetings, 
where  he  was  always  most  excellent  company,  and  a  speaker 
who  had  the  gift  of  contributing  both  profitably  and  humor- 
ously to  a  discussion.  He  was  an  expert  in  the  turbine 
world,  and  at  different  periods  he  had  represented  in  Man- 
chester Messrs.  Willans  &  Robinson.  Ltd.,  the-  British  West- 
inghouse  Co.,  and  latterly  Messrs.  Richardsons,  Westgarth 
and  Co.,  Ltd.  He  had  been  prominently  identified  with  the 
Manchester  Engineers'  Club  from  the  beginning. 

Mrs.  T0UGH.-r-We  -regret  to  state  that  Mrs.  Tough,  wife 
of  Mr.  G.  Tough,  manager  of  the  Corporation  electricity 
works  at  Coventry,  passed  away  suddenly  last  Sunday  week 
while  at  church. 

Will.— The  late  Sir  Benjamin  C.  Brown,  of  Newcastle-on- 
Tyne,  left  £77,415. 


Enfield  Electric  Cable  Manufacturing  Co.,  Ltd. — Deben- 
ture dated  June  8th,  1917,  to  secure  £35,000  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including  uncalled  capital,  with  a 
specific  charge  on  land  at  Brimsdown,  Enfield,  and  the  factory  and  other 
buildings   thereon,   &c.      Holders  :    London   County    &    Westminster    Bank. 

A  memorandum  of  satisfaction  in  full  on  June  8th,  1917,  of  mortgage 
dated  December  31st,  1915,  securing  £10,000,  to  London  County  &  Westminster 
Bank. 

Faraday  &  Son,    Ltd. — Particulars  of  £5,000  debentures 

created  January  6th,    1917,  filed  pursuant   to  Section   93  (3)   of    the   Companies 

(Consolidation!    Act,    1908,  the    whole    amount     being    now    issued.      Property 

charged  :     The     company's  undertaking    and     property,     present    and    future, 

including    uncalled    capital.  No  trustees. 

James  Keith  &  Blackman  Co.,  Ltd. — A  memorandum  of 

satisfaction  in  full  on  Mav  15th,  1917,  of  second  debentures  dated  January  6th, 
1913,  securing    £550,  has    been    filed. 

U.S.    Light   &    Heat    Corporation    (1,583f).— Particulars 

filed  June  20th,  1917.  Registered  in  U.S.A.  June  30th,  1915.  Capital  stock. 
7,000,000  dols.  (3,000,000  dols.  preferred  and  4,000,000  dols.  common  stock). 
Principal  office:  City  of  Niagara  Falls,  U.S.A.  British  address:  17,  Conduit 
Street,  W.  1,  where  H.  H.  Powell  is  authorised  to  accept  service.  Directors  : 
J.  A.  Smith,  A.  H.  Ackermann,  R.  C.  Caples,  H.  W.  Farnum,  E.  H.  Gold. 
E.  K.  Goidon,  C.  L.  Lane,  J.  A.  Roberts,  B.  J.  O'Reilly,  and  G.  C.  Shephard, 
all  of  U.S.A. 

Bude     Electric     Supply     Co.,     Ltd.     (95,137).— Capital, 

£15,000  in  £1  shares.  Return  dated  April  38th,  1917.  10.000  shares  taken 
up;    £10,000  paid.     Mortgages  and   charges:   £2.500    mortgage  debentures. 

Cable   Accessories  Co.,   Ltd.    (93,345).— Capital,  ,£50,000 

in  40,000  ord.  and  10,000  pref.  shares  of  £1  each.  Return  dated  May  21st. 
1917.  31,999  ord.  and  5,640  pref.  shares  taken  up;  £1  per  share  called  up 
on  21,678  ord.  and  5,640  pref.,  and  15s.  per  share  on  10,321  pref.;  £32.008  15s. 
paid;  £3,050  considered  as  paid.  Mortgages  and  charges:  Nil.  A  further 
3,177  ord.  and  400  pref.  were  allotted,  payable  in  cash  on  May  31st. 


NEW     COMPANIES     REGISTERED. 


British    Chamber    of    Commerce    in    Brazil  (147, /49). — 

(The  word  "  Limited  "  is  omitted  from  the  title  bv  licence  of  the  Board  of 
Trade.)  Registered  June  16th,  by  Corbould.  Rigby  &  Co.,  1,  Henrietta  Street, 
Cavendish  Square,  W.,  as  an  association  limited  by  guarantee,  not  formed 
for  purpose  of  profit.  For  the  purpose  of  registration  the  number  of  members 
is  declared  not  to  exceed  1,000,  with  power  to  register  an  increase  at  any- 
time. In  the  event  of  winding  up  every  member  is  liable  for  not  more  than 
£5  towards  the  satisfaction  of  the  liabilities  of  the  Chamber,  the  costs  of  the 
winding  up,  and  the  adjustment  of  the  rights  of  contributories  among  them- 
selves. The  Chamber  is  to  consist  of  British  incorporated  companies,  British 
merchants,  traders,  representatives,  agents,  and  professional  and  business 
men  working  or  trading  in  or  with  Brazil.  ("  British,"  as  regard  individuals, 
means  that  such  individuals  are  British  subjects.  British  companies  may  only 
be  represented  at  meetings  of  the  Chamber  or  in  correspondence  therewith  by 
British  subjects.)  The  objects  are  to  promote  and  protect  British  interests  in 
Brazil,  to  collect  and  disseminate  information,  &c.  The  first  directors  are  : 
F.  W.  Perkins  (Lamport  &  Holt).  F.  Dodd,  E.  P.  Matheson  C.  D.  Simmons, 
A.  J.  Cruickshank,  H.  L.  Wh.atlev,  J.  M.  Glen,  J.  F.  Shalders.  F.  H. 
Walter,  J.  H.  Moorbv,  H.  O  Robinson,  L.  E.  Sancean.  C.  F.  Cruickshank 
(Norton,  Megaw  &  Co.,  Ltd.).  S.  L.  F.  McLaughlan,  H.  W.  Sloper,  W.  J. 
Robson,  A.  H.  Roberts,  H.  C.  G.  Pullen  (Davidson,  Pullen  &  Co.),  J.  P. 
Wileman.  E.  L.  Harrison,  and  R.  Whichollo.  all  of  Rio  de  Janeiro.  There 
is  to  be  a  "  Foundation  Fund."  the  contributors  to  which  are  to  be  called 
"  Founders,"  but  the  title  of  "  Founder  "  carries  no  privileges.  The  first 
trustees  of  such  fund  are  F.  S.  Prvor  (manager  of  London  &  Brazilian  Bank, 
Ltd..  Rio  de  Janeiro),  A.  W'eigall  (manager,  Rio  de  Janeiro  Flour  Mills  and 
Granaries,  Ltd.,  Rio  de  Janeiro),  and  A.  Mackenzie  (president,  Brazilian 
Traction,  Light  &  Power  Co.,  Rio  de  Janeiro).  Each  of  the  following  trades 
is  to  be  represented  by  at  least  one  member  on  the  Council,  viz.  :  Coffee, 
shipping,  banking,  importing,  exporting,  textiles,  coal  and  oil  fuel,  machinery, 
mining,  insurance,  engineering  and  railways.  The  Council  mav  appoint  sub- 
committees to  represent  the  following  sections,  viz.  :  (1)  Machinery,  (2)  banks 
and  financial  houses,  (3)  coal  and  oil  fuel,  (4)  general  exporters,' (5)  textiles. 
(6)  engineering  and  contracting,  (7)  railways  and  tramways,  (8)  hardware 
and  lumber,  (9)  insurance,  (10)  coffee  exporters.  (11)  general  importers,  (12) 
refrigerating  companies,  (13)  shipping,  114)  mining.  These  mav  be  added  to. 
Registered  office  :    1,  Henrietta    Street,  Cavendish   Square,   W. 

James  &   Shakspeare,   Ltd.   (147,797). — Private  companv. 

Registered  June  22nd.  Capital,  £17.000  in  £1  shares.  To  take  over  the  busi- 
ness of  metal  brokers  and  merchants  formerly  carried  on  at  1,  Metal  Exchange 
Buildings.  E.C..  and  elsewhere,  as  James  &  Shakspeare.  Agreement  with 
H.  H.  James  and  A.  F.  B.  James.  The  subscribers  (each  with  one  share) 
are:  R.  H.  H.  James.  42.  Pembroke  Square.  Kensington.  W.,  gentleman; 
Mrs.  E.  H.  Christian.  91.  Barkston  Gardens.  Kensington.  The  first  directors 
are:  A.  F.  B.  James.  H.  H.  James,  and  R.  H.  H]  James.  The  two  first- 
named  may  retain  office  while  holding  500  shares.  Until  otherwise  resolved 
bv  the  company,  no  person  mav  be- a  director  who  is  not  a  lineal  descendant 
of  the  late  K.   H.  James.     Registered  office  :  1,  Metal  Exchange  Buildings,  E.C. 


CITY     NOTES. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


James   Clay   Wellington),    Ltd. — Equitable  mortgage   to 

secure  all  sums  due  or  to  become  due  to  bankers  charged  on  freehold  heredita- 
ments and  premises  in  Foundry  Lane,  Wellington,  Salop.  Holders:  Barclay's 
Bank.   Ltd.,  Wellington. 

Phonopore  Construction   Co.,   Ltd. — Particulars  of  £2,000 

debentures  created  May  15th.  1917.  filed  pursuant  to  Section  93  (3)  of  the 
Companies  (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Property  charged  :  The  company's  undertaking  and  property,  present  and 
future,    including  uncalled    capital.      No   trustees. 

Hexham  &  District  Electric  Supply  Co.,  Ltd. — Particulars 

of  £5,000  debentures  created  November  6th,  1913.  filed  pursuant  to  Section 
93  (3)  of  the  Companies  (Consolidation)  Act.  1908.  the  amount  of  the  present 
issue  being  £4,300.  Property  charged  :  The  company's  undertaking  and  pro- 
perty,   present    and  future,    including    uncalled    capital.     No    trustees. 

Brilliant  Arc  Lamp  &  Engineering  Co.,  Ltd. — Memoran- 
dum of  satisfaction  in  full  on  May  12th,  1917,  of  charge  dated  December  7th, 
1916,  securing   all   moneys  due  or  to   become  due    thereunder. 

Thermo  Electric  Ore  Reduction  Corporation,  Ltd. — Parti- 
culars of  £100,000  debentures  created  June  14th.  1917.  filed  pursuant  to  Sec- 
tion 93  (3)  of  the  Companies  (Consolidation)  Act,  1908,  the  whole  amount 
being  now  issued.  Property  charged:  The  company's  undertaking  and  pro- 
perty, present   and    future,  including   uncalled   capital.      No  trustees. 


The  annual  meeting  was  held  on  Friday 
British  Electric      last  at  the  Holborn  Restaurant.    Mr.  Emile 
Traction  Garcke,  who  presided,  said  that  the  ertupen- 

Co.,  Ltd.  dous  expenditure  by    the   nation   and  the 

employment  of  so  many  hands,  both  male 
and  female,  in  the  production  of  munitions  of  war,  combined 
with  restricted  railway  facilities,  had  had  the  effect  upon 
their  receipts  akin  to  that  which  would  be  produced  by  great 
trade  prosperity.  The  value  of  the  increased  receipts  must, 
however,  be  weighed  against  the  increased  expenses,  and  then 
it  was  seen  that  the  balance  of  profits  was  not  proportionate 
to  the  increased  work  done.  The  prosperity  was  abnormal  in 
character,  and  was  accompanied  by  neutralising  conditions 
likewise  abnormal.  These  adverse  conditions  were  both 
numerous  and  multiform.  Prices  generally,  with  the  remark- 
able exception  of  tramway  fares,  had  more  than  doubled  since 
the  beginning  of  the  war.  and  were  still  rising.  Wages  had 
gone  up  considerably.  Taxation  had  increased;  restrictions 
on  all  forms  of  enterprise  other  than  war  work  were  enforced 
by  all  sorts  of  regulations,  by  dearth  of  labour  and  executive 
staffs,  by  prohibition  against  investment  of  capital  other  than 
for  national  purposes,  and  by  feeling  of  uncertainty  in  regard 
to  the  future.  The  conditions  applied  generally  to  the  indus- 
tries in  which  they  were  engaged,  viz.,  tramways,  light  rail- 
ways, omnibus  services,  electric  light  and  power  supply,  manu- 
facture, and,  he  must  not  omit  to  say,  finance,  for  they  had 
in  their  group  an  investment  company  with  investments  of 
over  £500,000.  The  figures  he  would  give  would  not  include 
the  London  group  of  companies,  which  stood  in  a  class  by 
themselves.  In  the  tramway  and  light  railway  department 
receipts  had  increased  by  £90.000  and  expenses  by  about 
±'52,000.  The  higher  expenses  were  mainly  represented  by 
increased  wages  paid.  In  the  omnibus  department  the  re- 
ceipts showed  an  increase  of  £97,000,  and  the  expenses  an 
increase  of  about  £91,000.  This  department  was  suffering 
very  severely  under  war  conditions.  Their  automobile  depart- 
ment, from  which  they  expected  gratifying  auxiliary  profits, 
was  for  the  present  to  a  large  extent  in  a  very  disturbed  state, 
and  they  feared  that  the  profits  for  the  current  year  would 
not  come  up  to  last  year's  figures.  In  the  electricity  supply 
department  the  receipts  had  increased  by  £88,000,  and  the 
costs  of  generation  by  about  £77,000.  They  had  nearly 
doubled  the  output  of  electricity  for  power  purposes,  chiefly 
supplying  munition  factories  and  other  works  engaged  on 
Government  orders.  On  the  other  hand,  the  sale  of  electricity 
for  private  lighting  had  fallen  off.  The  cost  of  fuel  had  in- 
creased enormously,  though  differently  according  to  the  loca- 
tion of  the  power  houses,  and  they  had  not  been  able,  for 
various  reasons,  to  obtain  corresponding  increases  of  price. 
In  the  manufacturing  department,  the  Brush  Co.  had  been 
fully  occupied  in  making  aeroplanes,  seaplanes,  and  other 
machines.  The  company  had  also  established  the  superiority 
of  the  Ljungstrom  turbine,  and  valuable  orders  were  being 
received  for  this  machine,  which,  however,  could  not  be 
executed  because  of  the  necessary  Government  restrictions 
on  the  use  of  materials  for  other  than  war  purposes.  The 
Brush  Co.  was  now  making  moderate  profits;  but  it  had  not 
resumed  the  payment  of  dividends,  because  under  present 
conditions  it  was  deemed  better  to  strengthen  the  finances. 
Lastly,  with  regard  to  their  investment  company;  that  com- 
pany had  not.  of  course,  increased  its  distribution  of  divi- 
dend, but  it  was  satisfactorily  holding  its  own  in  view  of  the 
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heavy  market  depreciation  of  all  securities.  The  aggregate 
increase  of  revenue  in  all  departments  of  their  public  service 
undertakings  had,  therefore,  been  about  ±"275,000,  while  the 
aggregate  increase  of  the  expenses  was  about  ±223,000.  The 
aggregate  receipts  of  their  tramway,  omnibus,  and  electricity 
supply  undertakings  for  the  past  year  had  been  ±1,768,000,  and 
the  aggregate  expenses  had  been  ±1,150,000.  The  aggregate 
surplus  had  been  ±618,000,  compared  with  ±566,000  in  1915, 
or  about  ±5'2,000  more  than  in  1915.  On  the  whole,  therefore, 
the  associated  companies  had  done  better  during  the  past 
year.  They  showed  larger  profits,  though  the  increase  was 
not  commensurate  with  the  larger  volume  of  work  they  had 
done.  Those  larger  profits  had  in  most  cases  been  added  to 
reserves,  partly  because  renewals  and  replacements  had  been 
postponed,  and  partly  because  of  the  uncertain  outlook,  and 
only  in  a  few  cases  had  the  dividends  been  slightly  increased. 
Putting  it  shortly,  the  majority  of  companies  had  strengthened 
their  finances  by  not  increasing  their  dividends.  Those  figures 
did  not  include  the  results  of  the  London  companies.  Those 
were  summarised  in  the  dividend  they  received  on  their  shares 
in  the  London  and  Suburban  Co.,  and  that  dividend  had  re- 
mained at  the  same  rate  in  1916  as  in  1915.  The  conditions 
due  to  the  war  had  adversely  and  seriously  affected  the  pros- 
perity of  all  the  companies  in  which  the  London  and  Sub- 
urban Traction  Co.  was  interested.  Wages  had  increased 
considerably,  and  the  higher  expenses  generally  had  more 
than  swallowed  up  the  increased  receipts.  The  London 
United  Tramways  Co.,  which  was  included  in  the  group,  had 
suffered  most.  The  B.E.T.  Co.  had  nothing  to  do  with  the 
promotion  and  management  of  the  London  United  Tramways. 
The  majority  of  the  ordinary  shares  were  held  by  the  Under- 
ground Electric  Railways  Co.  of  London,  and  the  Tramway 
Co.  was  brought  into  the  combination  formed  by  the  London 
and  Suburban  Co.  in  1913  with  a  view  to  putting  an  end  to  the 
competition  between  the  Metropolitan  Tramways  and  the 
L.G.O.  Co.  The  elimination  of  competition  had  not  been 
carried  out  to  the  extent  anticipated,  but  the  chairman 
of  the  London  and  Suburban  Co.,  at  the  general  meeting  last 
week,  stated  that  discussions  between  that  company  and  the 
Underground  Co.  were  taking  place  with  a  view  to  the  better 
co-ordination  of  traffic  facilities  in  Greater  London  and  in 
regard  to  other  questions,  and  that  there  was  hope  that  those 
negotiations  would  lead  to  better  understandings  and  result 
in  improved  profits  to  the  London  and  Suburban  Co.  The 
accounts  of  the  B.E.T.  Co.  showed  a  net  profit  of  ±200,000, 
against  ±209,000  for  the  preceding  year.  In  1916  they  added 
±20,000  to  reserve.  He  explained  last  year  that  that  repre- 
sented two  years'  contributions;  that  they  would  not  advise 
making  any  annual  contribution  fixed  and  unalterable  for  all 
time,  but  that  the  circumstances  of  each  year  should  be  con- 
sidered. The  contribution  of  ±15,000  this  year  must  not, 
therefore,  be  regarded  as  a  descent  to  a  lower  level  of 
prudence.  As  a  matter  of  fact,  the  reserves  were  quite  ample, 
having  regard  to  the  writing  off  that  had  taken  place  and  to 
the  substantial  reserves  made  by  the  underlying  companies. 
At  the  end  of  1915  those  companies,  again  excluding  the  Lon- 
don companies,  had  total  reserves  of  ±1,300,000,  and  during 
the  past  year  they  added  ±243,000,  making  a  total  reserve 
of  over  1£  million,  to  which  must  be  added  the  reserve  and 
the  carry-forward  of  that  company — a  further  half  million. 
The  maximum  fares  which  could  be  demanded  on  tramways 
or  light  railways  were  limited  by  the  Acts  and  Orders,  and 
could  not  be  increased  without  Parliamentary  sanction.  Those 
restrictions  might  have  been  reasonable  in  the  latter  part  of 
the  last  century,  when  the  powers  were  obtained;  but  in 
view  of  the  changed  conditions  which  now  obtained,  and 
must  be  looked  for  in  the  future,  it  was  only  equitable  that 
the  statutory  restrictions  should  be  reviewed  by  the  Board  of 
Trade  or  other  Government  Department,  and  steps  had  been 
taken  by  the  Tramways  and  Light  Railways  Association  to 
have  this  question  considered  by  the  authorities.  The  elec- 
trical industry  was  hoping  that  the  Government  would  do 
something  to  remove  some  of  the  disabilities  which  restricted 
the  best  development  of  the  industry.  If  the  matter  was 
looked  at  from  scientific  and  economic  points  of  view,  and 
not  merely  politically,  the  importance  to  the  nation  of  allow- 
ing the  free  development  of  the  electrical  industry  must  be 
recognised.  For  34  years  he  had  made  fruitless  exertions  to 
obtain  elementary  justice  and  a  modicum  of  encouragement 
for  an  industry  which  was  hourly  proving  its  great  value  to 
the  community.  He  had  never  abandoned  hope  of  ultimate 
success — a  hope  which  recent  events  had  further  stimulated. 
The  shaking  up  produced  by  three  years  of  war  had  done 
more  than  30  years  of  peaceful  agitation  to  secure  recognition 
of  the  view  that  the  electrical  industry  deserved  to  be  freed 
from  the  shackles  which  impeded  its  progress.  In  regard  to 
the  Labour  situation,  a  reversion  to  the  pre-war  methods  of 
restrictive  output  was  incompatible  with  the  industrial  condi- 
tions and  needs  of  the  community,  which  required  that  every 
member  of  the  community  should  work  harder,  consume  less, 
and  save  more.  But  the  employers  and  the  whole  nation  were 
pledged  to  restore  the  Trade  Unisn  regulations  after  the  war. 
The  representatives  of  Labour,  however,  recognised — as  they 
all  did — that  this  was  impossible.  There  was,  therefore,  a 
common  basis  for  the  establishment  of  a  new  order  of  rela- 
tions between  Capital  and  Labour,  and  it  would  tax  to  the 
utmost  the  highest  statesmanship  to  find  an  equitable  solution 
of  the  difficulty.     They  could  all  assist  in  this  effort  by  un- 


biassed discussion  of  the  problems  in  a  spirit  of  fairness  which 
recognised  on  the  one  hand  the  just  claims  of  labour  for  a 
better  standard  of  living,  and,  on  the  other  hand,  the  economic 
necessity  of  adequately  rewarding  those  who  saved  a,  part  of 
their  income  and  did  not  spend  all  they  received.  There  could 
be  no  doubt  that  if  everyone  did  his  best  to  increase  the 
output  and  improve  the  quality  of  work,  the  result  would  be 
that  all  reasonable  demands  of  labour  could  be  satisfied  with- 
out causing  any  diminution  in  the  availability  of  capital.  In 
regard  to  the  metric  system,  in  his  view  the  inconvenience 
of  making  the  change  would  be  greatly  outweighed  by  the 
advantages  that  would  follow  the  adoption  of  the  decimal 
system.  Among  those  advantages,  not  the  least  would  be  th 
improvement  it  would  effect  in  our  commercial  relations  with 
other  nations.  In  this  connection  it  was  gratifying  to  learn 
that  steps  were  being  taken  to  increase  the  efficiency  of  the 
British  Consular  services  abroad  with  a  view  to  the  represen- 
tatives of  the  Empire  acting  as  antennae  to  the  nerve  centres 
of  the  trade  and  commerce  of  the  Empire.  But  probably  the 
most  far-reaching  reforms  they  would  see  carried  in  the  near 
future  were  due  to  the  recognition  of  the  fact,  even  by  con- 
firmed Free  Traders,  that  after  the  war  this  country  would 
not  be  able  to  rely  mainly  upon  its  financial  strength  and  its 
shipping  supremacy  in  the  trade  and  commerce  of  the  world, 
but  that  it  must  have  a  protected  home  market  for  its  manu- 
factures as  a  base  from  which,  in  conjunction  with  ita 
Colonies,  it  could  keep  a  hold  on  international  markets  and, 
incidentally,  help  to  raise  a  part  of  the  huge  revenue  which 
would  be  required  for  interest  and  redemption  of  war  in- 
debtedness. A  continued  policy  of  direct  taxation  to  provide 
the  major  part  of  this  revenue,  as  at  present,  would  defeat  its 
own  object,  for  it  would  discourage  the  accumulation  of 
capital,  which  was  indispensable  for  new  enterprise.  From 
this  point  of  view  it  was  to  be  hoped  that  the  Excess  Profits 
Tax  would  be  withdrawn  at  the  earliest  possible  date,  for  the 
excessiveness  applied  now  to  the  tax  rather  than  to  the  profits, 
and  would  deter  enterprise  and,  therefore,  check  capital  crea- 
tion. The  excessive  taxation  of  profits  would  after  the  war, 
he  feared,  find  expression  in  unemployment.  That  brought 
him  to  the  last  point  he  wished  to  mention,  and  that  was  the 
importance  of  organising  their  industrial  system  so  that  manu- 
facturers and  others  could  obtain  for  the  initiation  of  enter- 
prises the  use  of  capital  not  only  by  means  of  temporary 
banking  facilities  or  public  issues,  but  by  concentrated  and 
reasoned  capitalistic  support.  The  wonderful  cheque  system 
which  had  been  developed  by  our  big  banking  institutions 
had  created  a  credit  structure  which  had  met  with  admira- 
tion throughout  the  world.  But  the  manufacturer,  contractor, 
and,  still  more,  the  inventor,  needed  more  than  a  few  months' 
credit  on  immediately  realisable  security,  for  it  was  not 
always  practicable  or  desirable  to  make  permanent  increases 
of  capital  in  the  form  of  debentures  or  shares.  Public  issues 
of  industrial  capital  were  periodic,  and  even  epidemic,  in 
occurrence,  and  capricious  in  reception.  They  depended  very 
often  upon  public  fancy,  and  not  on  intrinsic  merits,  condi- 
tions which  were  largely  responsible  for  over-capitalisation 
and  for  the  promotion  of  undesirable  companies.  The  forma- 
tion of  the  British  Trade  Corporation,  the  suggested  co-opera- 
tion between  the  large  trust  companies,  the  activities  of  the 
recently-formed  Federation  of  British  Industries,  were  indica- 
tions that  wider  views  and  better  methods  would  assert  them- 
selves for  the  solution  of  these  industrial  problems.  As  re- 
garded the  prospects  of  their  companies  in  the  immediate 
future,  all  he  could  say  was  that  anyone  in  the  midst  of  pre- 
sent complex  situations,  and  impressed  with  the  uncertainty 
of  events,  would  be  unwise  to  indulge  in  prophecy  of  a  definite 
kind. 

Mr.  C.   G.  Trgetmeier  seconded  the  motion,  which,  after 
a  short  discussion,  was  unanimously  adopted. 

The  report  for  1916  states  that  the  busi- 
Marconi  ness  continues  to  show  substantial  expan- 

1  nler  national  sion.  Gross  revenue,  ±270,181 — an  in- 
Marine  crease  of  ±61,282,  derived  almost  entirely 
Communication  from  the  subsidies  from  additional  con- 
Co.,  Ltd.  tracts.  Restrictions  in  respect  of  private 
messages  have  continued.  Net  profit 
±96,748,  after  deducting  ±31,790  for  depreciation  ami  deben- 
ture interest;  this  compares  with  ±63,680  for  1915.  Amount 
standing  at  profit  and  loss  account  ±123,744,  including  ±26,996 
brought  forward.  Losses  sustained  through  attacks  upon 
mercantile  licet  have  been  debited  to  profit  ami  loss.  Total 
number  of  public  telegraph  stations  owned  and  worked  by  the 
company  on  the  high  seas  increased  from  1,008  to  1,472.  The. 
organisation  of  the  company  and  its  associations,  with  a  total 
of  3,000  mercantile  vessels  lifted  with  Marconi  telegraph  sta 
tions,  has  continued  to  render  inestimable  Service,  A  final 
dividend  of  10  per  cent,  is  recommended,  making  15  per 
cent,  for  the  year.  There  is  appended  to  the  report  a  list 
of  the  company's  sea-going  telegraph  staff  who  have  given 
their  lives  in  the  national  cause.  The  Amalgamated  Wireless 
(Australasia),  Ltd.,  has  paid  5  per  cent.  The  offer  t<->  share 
holders  last  November  of  the  remainder  of  the  authorised 
capital  at  a  premium  of  15s.  per  share  was  largely  over- 
subscribed. The  capital  was  required  in  consequence  of  capital 
expenditure  upon  providing  installations  for  the  increased 
number  of  ship  stations.  Since  the  end  of  the  financial  year 
the  business  has  increased  even  more  rapidly.  Orders  in  hand 
are  so  large  that  additional  capital   is  essential.     An  extra- 
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ordinary  general  meeting  is  therefore  convened  for  increasing 
the  capital  t.i  £8XyfX$  part  of  which  increase  will  In-  issued 
as  Soon   as  possible. 

S ik    1",    A.   Swi'.tti'.nham    presided   at    the 

Sing&pQre  annual    meeting    on    .lime    19th.      lie    said 

Electric  Tram=     that   the   traffic    receipts    were    lietter    by 

ways,  Ltd.  i'7,;VJ2.  The  sales  (.1  energy,  were  £13,530, 
a  decrease  ol'  L"J">'.),  due  not  to  decreased 
demand,  hut  to  the  automatic  reduction  of  prices,  as  the 
supply  increased,  under  the  renewed  contract  with  the  muni- 
cipality. The  demand  was  still  increasing,  but  they  did  not 
think  that  in  the  next  accounts  they  would  show  a  smaller 
amount  for  a  larger  supply,  hut  the  Municipality  was  treating 
them  with  less  than  justice  in  holding  them  to  a  scale  of 
rates  fixed  without  regard  to  war  prices.  The  cost  of  power 
had  advanced  from  £12,300  to  £17,000 ;  of  the  difference, 
£4,700,  fuel  represented  £3,400.  For  the  period  1912-1915 
the  average  cost  of  coal  in  Singapore  was  $9.93;  in  February 
this  vear  it  was  $22.70,  and  they  were  not  sure  that  top  prices 
had  i>een  reached.  Having  regard  to  these  figures,  the  action 
of  the  Municipality  was  the  more  incomprehensible,  especially 
as  the  Municipality  had  advanced  the  rates  for  gas,  of  which 
it  was  the  supplier.  In  many  cases  supplies  of  materials  were 
costing  twice  pre-war  figures.  They  had  a  very  large  deferred 
commitment  in  the  track  renewal  which  had  to  be  faced. 
Thev  desired  to  distribute  profits  when  available,  and  intended 
.shortly  to  declare  an  interim  dividend  of  5  per  cent.,  which 
would'  reduce  the  carry-forward  to  £2.946.  Mr.  J.  H.  Garrett 
had  resigned  his  position  as  general  manager  after  11  years. 
His  chiof  assistant,    Mr.    H.   G.    Wightwick,    would   succeed 

hi'11-  „ 

-   For  1916  the  net  profit,  after  "providing 

Aluminium  for  debenture  interest,  &c,  was  £46,897, 
Corpn.,  Ltd.  plus  £4,51)0  brought  forward.  After  pay- 
ing the  7  per  cent,  preference  dividend, 
£15.678,  in  December  last,  the  balance  is  £35,779,  the  appro- 
priation of  which  will  be  subject  to  the  liability  for  war  taxa- 
tion under  the  Finance  and  Munitions  Acts.  The  distribution 
on  the  preference  shares  last  Christinas  was  made  in  view 
of  the  trading  results  then  ascertained,  but  as  it  has  been 
impossible  to  ascertain,  in  time  for  the  annual  meeting,  the 
amount  payable  as  war  taxation,  a  further  dividend  cannot 
be  recommended,  and  the  above  balance  is  to  lie  carried  for- 
ward. Depreciation  upon  buildings,  plant  and  machinery  will 
be  considered  when  the  war  taxation  question  is  settled.  Fur- 
ther important  necessary  constructive  works,  including  a 
bridge  over  the  Conwav  River,  have  been  proceeded  with,  and 
the  main  line  of  the  L.  A  N.-YY.  lily,  has  been  connected  to 
the  works  by  a  siding.  The  Cowlyd  Water  Board's  Hill  has 
been  passed  '  through  Parliament,  and  the  necessary  prelimi- 
nary work  for  the  erection  of  the  dam  across  the  Cowlyd 
Valley  is  well  in  hand.     Annual  meeting:  June  27th. 

„        .  The  .S'octVfc   Eleci rd-MeiatirwtgiquB  Fran- 

hrencn  caise    reports    net     profits    amounting    to 

fclectncai  jjjggjyxX)     for     1916,     as     compared     with 

Companies.  jg25&QQ0  in  the  previous  year.  A  dividend 
at  the  rate  of  £4  lbs.  per  share  has  been  declared,  this  com- 
paring with  £3  in  1915. 

Tin-  SociMe  des  Cables  ElfiOtriquet  {systeme  Berthqud,  Borel 
ei  <'ii.)  reports  net  profits  amounting  to  £18,200  in  1916,  as 
compared  with  £7,800  in  the  previous  12  months.  The  direc- 
tors recommend  a   dividend  of  £1  12s.  per  share. 

The  SocH.te  d'Eiectro-Chimie  de  Hozel,  after  apportioning 
£37,000  to  extraordinary  depreciation  in  1916,  reports  net 
profits  of  £43.IKKI,  as  against  £33,000  in  the  preceding  year. 
It  is  intended  to  pay  a  dividend  of  16s.  per  share,  as  com- 
pared  with    Ms.  5d.  in  1915. 

The  Societi  Electro-Melalturgique  (Precede  Paul  Oirod) 
announces  that  the  net  profits  earned  in  1916  will  allow  of 
the  distribution  of  £2  per  share.  A  proposal  for  the  amalga- 
mation of  the  two  Girod  companies  will  be  submitted  at  a 
forthcoming   meeting. 

The  Societe  Ele'ctrp-Chimique  du  Giffre  reports  that  the 
manulaetures  at  the  works  at  Giffre,  particularly  the  iron 
allovs.  were  in  active  demand  in  1916.  '  The  net  profits 
realised  amounted  to  £27,000,  as  compared  with  £23,000  in 
1915,  and  a  dividend  of  £2  8s.  per  share  has  been  declared. 
The  report  of  the  Chemin  de  Fer  Elcctriquc  .Soutcrrain 
Nord-Sud  de  Paris  states  that  1916  was  characterised  by  the 
opening  to  traffic  of  the  extension  of  the  principal  line  be- 
tween the  Place  Jules-Joffrin  and  the  Porte  de  la  Chapelle, 
so  that  the  length  of  line  worked  increased  from  8.76  miles 
to  9.9$  miles.  Including  various  receipts,  the  total  income 
amounted  to  £484,00(1,  as  compared  with  £383,000  in  the  pre- 
vious year.  Such  an  augmentation  in  normal  times  would 
have  been  an  indication  of  great  prosperity,  but  owing  to 
the  coal  crisis  and  the  clearness  of  other  raw  materials,  the 
working  expenses  advanced  to  such  a  large  extent  as  to 
almost  entirely  absorb  the  growth  in  the  receipts,  and  the 
ratio  of  expenses  to  receipts  rose  from  48.98  per  cent,  in  1915 
to  56.79  per  cent,  last  year.  Notwithstanding  this,  the  pay- 
ments made  to  the  Citv  of  Paris  under  the  contract  increased 
by  £4,700  to  £34,600.  '  The  directors  had  applied  for  a  revi- 
sion of  the  terms  of  the  concession,  but  no  definite  decision 
had  vet  been  reached.  The  accounts  closed  with  a  credit 
balance  of  #38,000,  as  against  £15,000  in  1915,  and  the  former 
has  been  transferred  to  the  provisional  account,  which  now 
amounts  to  £97,000. 


The  C'ompa'gnie  F'raiicaisc  pour  V Exploitation  des  Procedes 
Tltniiisoii-Ilmixloii  reports  gross  profits  of  £422,000  for  1910, 
or  £121,000  in  excess  of  the.  preceding  year"  and  net  profits 
of  £272,000,  or  £8p;O0O  more  than  in  1915,  A  dividend  at  the 
late  of  7  per  ciiit.  has  been  declared,  being  equal  to  the  rates 
paid  in  the  years  immediately  previous  to  the  war,  on  the 
ordinary  share  capital  of  £'2,400,000.  The  directors  report 
that  since  1909  the  sum  of  £300,000  has  been  expended  on 
rxh  n-ioiis  ol  the  old.  and  the  erection  of  new,  works.  Dur- 
ing I'.lll'i  the  company  participated  in  certain  financial  opera- 
tions under  the  auspices  of  the  Government  for  the  purpose 
of  opening  large  long-term  credits  in  the  United  States  and 
Switzerland.  In  addition,  the  company  concluded  On  its 
own  individual  account  a  similar  arrangement  with  the 
parent  company  in  the  United  States — the  General  Electric 
Co.  It  was  thus  possible  to  avoid  in  part  the  financial  burden 
which  would  have  arisen  for  the  company  and  the  money 
market  in  the  settlement  Of  purchases  of  raw  and  other 
materials  in  the  United  States.  This  was  an  important  ser- 
vice for  which  the  company  was  indebted  to  its  American 
friends — a  fresh  reason  for  the  gratitude  which  the  directors 
expressed  a  year  ago.  The  terms  of  the  agreement  concluded 
with  then i  25  years  ago  had  been  applied  not  only  with 
strict  loyalty,  but  also  with  the  most  perfect  spirit  of  liberal- 
ity, co-operation,  and  friendship.  After  dealing  in  detail  in 
the  customary  manner  with  the  course  followed  by  each  of 
the  company's  departments  in  the  past  year,  the  report  men- 
tions that  the  company  has  given  its  adhesion  to  the  interest- 
ing organisation  established  by  the  Union  Nationale  Inter- 
syndicate  des  Marques  Collectives,  and  has  adopted  for  all  the 
company's  manufactures  the  general  mark  of  U.N.I.S.,  which. 
the  public  must  learn  to  know  and  ask  for  on  all  the  pro- 
ducts purchased,  because  it  is  a  guarantee,  of  the  exclu- 
sively French  origin  of  the  manufactures.  The  report  pro- 
ceeds' to  refer  to  the  undertakings  and  installations  entrusted 
to  the  works,  and  states  that  among  the  principal  orders 
received  were  those  for  an  alternator  of  8.000  kw.  for  the 
Veiitavon  Works,  a  turbo-alternator  of  10,000  kw.  for  Baku, 
and  four  transformers  of  3,200  kw.  each,  whilst  the  order  for 
the  Southern  Railway  Co.  has  been  re-arranged,  and  now 
comprises  the  supply  of  seven  alternators  of  4,375  KW.  each, 
and  transformers  for  120,000  volts,  together  with  two  sets  of 
generators  and  exciters  and  switchboards.  Particulars  are 
also  given  of  the  many  undertakings  in  which  the  company 
holds  a  financial  interest,  and  the  report  concludes  by  stating 
that  the  company  is  making  preparations  for  the  future 
commercial  struggle,  which  will  be  longer  than  the  present 
war,   and    not   less   implacable. 

r  -man  ''''"'   Land  urid  Seekabel  Weike  .1.(7.,  1)/ 

i!ll*mi^i  Cologne,   records  net  profits  of  1637,000  for 

/„*„"';'         1916,    as   compared    with    £38,000    in    the 

companies.       previmls  y,..u.    .  A  dividend  of  12  per  cent. 

is  recommended,    as  against  11    per   cent,   in    the   preceding 

year. 

The  Welter  Elrkt rizituts  and  Hcbezeug  Werk'e  A.G.,  of 
Cologue-Zollstoek,  reports  a  considerably  greater  .turnover  in 
1916,  and  net  profits  of  £3.300,  as  compared  with  £3,330  in 
1915.  It  is  intended  to  pay  6  per  cent.,  as  against  5  per  cent, 
in  1915. 

The  net  profits  of  the  Elcktrizitats  Gesellschaft-vorm.  II'. 
Uakmeyer  if-  Co.,  of  Frankforl-ou.-Muin,  are  reported  to 
amount  to  £130,000,  as  contrasted  with  £103,000  in  1915.  It 
is  proposed  to  pay  a  dividend  of  8  per  cent.,  as  against  7  per 
cent,   in   the  preceding  year. 

The.  Treuhand  Bank  fur  die  Elrkt  rische  Industrie  .  1.(7.,  of 
Berlin;  records  receipts  of  £45.000  from  investments  in  1916, 
as  compared  with  £4,300  in  the  previous  12  months.  Includ- 
ing the  balance  forward,  the  net  profits  are  £40,000,  as 
against  £1,900  in  1915.  It  is  intended  to  pay  4  per  cent,  on 
the  paid-up  capital-  of  £500,000,  this  contrasting  with  no  dis- 
tribution in   the   preceding   year. 

'the  EAvctro  Treulimid  A.G.,  of  Hamburg,  which  is  one  of 
the  electrical  banks,  received  £41,250  as  dividend  on  the 
Hamburg  Elevated  Railway  shares  in  1916,  and  £17,500  froui 
interest,,  being  approximately  the  same  as  in  the  previous 
vear.  After  meeting  interest  on  loans,  the  accounts  indicate 
net  profits  of  £31,9$),  as  against  £29,000  in  1915,  and  the 
dividend  is  at  the  rate  of  5^  per  cent.,  as  in  the  preceding 
year. 

The  directors  of  the  -Julius  Pintsch  A.G.,  of  Berlin,  report 
a  decrease  in  the  manufacturing  profits  from  £550,000  in  1915 
to  £494,000  last  year,  the  diminution  being  attributed  to  the 
growth  in  working  expenses.  As  the  Russian  subsidiary  had 
been  coinpulsorily  liquidated,  the  company's  foreign  interests 
had  been  fully  written  oil',  the  sum  of  £152,(100  having 
been  devoted  to  this  purpose  in  1915.  As  no  similar  depre- 
ciation had  to  be  made  in  1916,  the  net  profits  were  £93,000, 
as  against  £73,000  in  .1915,  and  the  dividend  also  rises  from 
8  in  1915  to  10  per  cent,  last  year. 

The  report  of  Gebruder  Korting  A.G.,  of  Linden,  which 
company  is  associated  with  the  A. E.G.,  states  that  war  re- 
quirements were  considerable,  and  the  turnover  both  in  Ger- 
many and  Austria-Hungary  largely  increased.  As  any  in- 
information  concerning  the  company's  subsidiaries  in  enemy 
countries  is  still  lacking,  these  have  been  left  out  of  con- 
sideration in  the  preparation  of  the  balance  sheet.  The 
amount   set  aside   for    depreciation    is    £75,000,    as  against 
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£64,000  in  1915,  leaving  net  profits  of  £113,000  and  £112,000 
in  tLie  two  years  respectively.  The  dividend  is  10  per  cent., 
as  in  1915,  on  share  capital  of  £950,000,  whereas  no  distribu- 
tion was  made  in  1914. 

The  accounts  of  the  Felteti  und  Guilleaume  Carhwerk  A.O., 
of  Frdnkfort-on-Main,  alter  allocating  £156,000  to  deprecia 
tion  in  1916,  as  compared  with  £149,000  in  the  preceding  year, 
show  net  profits  of  £415,000,  as  against  £35:3,000.  The  direc- 
tors recommend  a  dividend  of  12  per  cent.,  as  contrasted  with 
11  per  cent,  in  1915.  The  annual  report  merely  states  that  it 
was  possible  for  the  company  to  increase  the  capacity  of  the 
works  and  obtain  favourable  results,  and  that  the  augmenta- 
tion in  the  ordinary  share  capital  from  £2, 750,000  to  £3,000,000, 
which  was  decided  upon  in  1915,  had  been  carried  out  in  the 
meantime. 

The  Accumulatorcn  Fabrih  A.G.,  of  Berlin  and  Hagen,  re- 
ports a  not  inconsiderable  increase  in  the  turnover  in  1916, 
and  states  that  the  company's  interests  in  the  Societa  Italiana 
Accumulator!  Elettrici,  of  Milan,  were  disposed  of  _  shortly 
before  Italy  entered  the  war.  No  reliable  information  was 
available  concerning  the  other  undertakings  in  enemy  coun- 
tries, but  the  cautious  valuation  of  these  concerns  excluded 
any  risk  of  loss.  The  accounts  exhibit  gross  profits  of 
£223,000,  as  against  £176,000  in  1915.  and  net  profits  of 
£193,000  and  £138,000  in  the  two  years  respectively,  It  is 
proposed  to  pay  a  dividend  of  25  per  cent,  on  the  ordinary 
-bare  capital  of  £600,000,  this  comparing  with  20  per  cent. 
in  1915,  18  per  cent,  in  1914.  and  "20  per  cent,  in  L913. 

The  directors  of  Hartmarm  A  Braai  A.G..  of  Frankfort-on- 
Atain,  report  better  results  for  1910,  notwithstanding  the  diffi- 
culties in  obtaining  raw  materials  and  the  increase  in  wages. 
As  gross  profits,  the  accounts  show  the  sum  of  £14'2,000,  as 
compared  with  £1-27,000  in  1915,  and  net  profits  of  £49,000, 
as  against  £38,000  on  ordinary  share  capital  of  £85,000.  The 
dividend  is  at  the  rate  of  14  per  cent.,  and  compares  with  12 
per  cent,  in  1915,  8  per  cent,  in  1914,  and  10  per  cent,  in 
1913.  It  has  been  decided  to  increase  the  capital  by  £20,000 
by  the  issue  of  400  new  shares,  most  of  which  are  offered  to 
present  proprietors,  with  a  bonus  from  the  net  profits,  which 
raises  the  dividend  for  1916  to  34  per  cent. 

The  Deutsch-Ueberseeische  Elektrizitats  Gesellschaft,  of 
Berlin,  whose  business  is  located  principally  at  Buenos  Aires 
ami  other  cities  in  South  America,  states  that  a  moderate  in- 
crease in  the  receipts  of  all  the  undertakings  took  place  in 
1910.  as  compared  with  the  preceding  year.  On  the  other 
hand,  the  effects  of  the  war  on  the  working  expenses  were 
felt  to  a  substantially  greater  extent,  particularly  in  regard 
to  the  constantly  rising  prices  for  fuel  and  other  materials, 
and  in  Buenos  Aires  alone  it  was  estimated  that  the  extra 
expenditure  for  fuel  amounted  to  £50,000  last  year,  of  which 
only  a  portion  could  be  recovered  through  higher  prices  for 
energy.  The  gross  profits  amount  to  £1,173,000.  as  against 
£1,520,000  in  1915.  and  £206,000  has  been  placed  to  deprecia- 
tion account,  as  contrasted  with  £371,000  in  the  previous  vear. 
(Jut  of  the  net  profits  of  £539,000,  as  compared  with  £734,000 
in  1915,  the  directors  propose  a  dividend  of  7  per  cent,  on  the 
ordinary  share  capital  of  £6,000,000,  this  contrasting  with  10 
per  cent,  in  the  preceding  year. 

The  Gesellschaft  fur  Elektrische  Unternehmungen,  of  Ber- 
lin, states  that  the  continuation  of  the  war  again  reacted  un- 
favourably upon  the  undertaking.  On  the  one  hand,  the 
inland  tramways  to  some  extent  yielded  better  results  owing 
to  the  lack  of  other  means  of  transport  and  the  reduced  mile- 
age run,  while,  on  the  other,  the  electricity  works  and  over- 
land stations  greatly  suffered  from  the  introductiqn  of  summer 
time,  the  earlier  closing  of  shops,  and  the  decrease  in  the 
consumption  for  tramway  purposes  and  the  restrictions  in 
public  lighting,  together  with  the  considerable  advance  in 
working  expenses.  An  increase  in  the  charges  for  energy  was 
not  made  in  general.  The  receipts  from  dividends  and  inter- 
est, which  declined  by  £90,000  in  1915.  increased  by  £11,000 
in  1916,  but  the  profits  realised  on  the  sale  of  investments 
receded  by  £10,000.  The  net  profits  are  returned  at  £185,000, 
as  compared  with  £216,000  in  110  5.  and  the  dividend  on  the 
ordinary  share  capital  of  £3,000,000  is  5  per  cent.,  as  con- 
trasted with  6  per  cent,  in  1915  and  1914,  and  10  per  cent,  in 
1913. 

German-Netherlands  Telegraph  Co. — The  directors  of  the 
Deutsch-Niederlandische  Telegraphen  Gesellschaft  A.G.,  of 
Cologne,  state  that,  in  so  far  as  they  are  informed,  no  change 
took  place  in  the  conditions  of  the  company's  stations  in  the 
Far  East  in  1916,  and  nothing  was  known  as  to  the  condition 
of  the  station  at  Yap.  It  was  also  impossible  to  form  an 
opinion  as  to  bow  far  the  station  at  Shanghai  had  been 
affected  through  the  rupture  of  China's  diplomatic  relations 
witli  Germany.  The  cable  from  Yap  to  Shanghai  bad  been 
interrupted  since  July,  1916.  The  other  cables  were  in 
condition,  according  to  the  results  of  tests  made  to  January, 
1916.  Concerning  the  German  South  Sea  Wireless  Telegraph 
Co..  the  re[x>rt  states  that  the  latter  hail  not  published 
accounts  for  1915-16,  so  that  the  former  received  no  dividend 
on  its  investment  of  £32,100.  The  total  receipts  of  the  Ger- 
man Netherlands  Co.  are  reported  to  have  amounted  to 
£96,000,  as  compared  with  £100,000  in  L915,  and  the  net 
profits  are  £25,000,  as  against  £41,000  in  the  two  years  res- 
pectively. It  is  proposed  to  pay  a  dividend  of  6  per  cent,  on 
the  ordinary  share  capital  of  £350,000,  being  the  same  rate 
as  in  the  previous  year. 


The  report  of  the  directors  of  the  Deutach-Atlantieche  Tele- 
graphen Gesellschaft,  of  Coiogrie,  states  that  it  cannot  yet 
be  seen  when  the  company  will  be  able  to  repair  the  severed 
cables  and  resume,  working.  After  the  entrance  of  Portugal 
into  the  war,  the  Portuguese  Government  place, 1  under  super- 
vision the  property  of  the.  company  at  Horta,  including  the 
station  equipment,  the  land  cables,  and  the  officials'  houses. 
On  the  other  band,  no  change  had  taken  place  at  the  Vigo 
(Spain)  station.  The  North  German  Sea  Cable  NYorks,  in 
which  the  company  is  interested,  paid  a  dividend  of  4  per 
cent,  for  1916,  but  the  proceeds  would  only  be  brought  into 
the  latter's  accounts  for  1917.  The  accounts  show  a  loss  of 
£24.000  for  1916,  as  compared  with  a  loss  of  £26,000  in  the 
previous  year;  but  by  drawing  £75,000  from  the  special 
reserve  fund,  as  against  £100,000  in  1915,  there  remains  avail- 
able a  balance  of  £50,000,  as  contrasted  with  £72,000  in  the 
preceding  year.  This  will  permit  of  the  distribution  of  4  per 
cent,  on  the  ordinary  share  capital  of  £1,200,000,  and  com- 
pares with  6  per  cent,  in  1915,  6i  per  cent,  in  1914,  and  li 
per  cent,  in  1913. 


Southern  Brazil  Electric  Co.,  Ltd. — Mr.  H.  E.  Tootal, 
presiding  at  the  annual  meeting  on  June  21st,  expressed  ad- 
miration at  the  action  of  Brazil  in  breaking  off  relations  with 
Germany.  German  interests  in  the  Republic  were  active  and 
powerful,  and  before  the  war  the  Germans  were  fast  acquir- 
ing in  some  parts  of  the  country  a  preponderating  share  of 
various  branches  of  foreign  trade.  After  referring  to  the  fair 
increases  which  had  taken  place  in  the  various  branches  of 
the  company's  .services,  and  to  the  prosperity  of  the  State 
of  Sao  Paulo,  the  speaker  mentioned  the  marked  rise  in  the 
value  of  the  milreis  (13|d.  now),  an  appreciation  of  14  per 
cent,  since  the-  accounts  were  closed  last  December.  He  hesi- 
tated to  express  any  opinion  as  to  the  course  it  was  likely  to 
follow  in  the  near  future,  but  should  the  improvement  be 
maintained,  it  would,  of  course,  favourably  affect  the  returns 
for  the  current  year. 

Imperial  Tramways  Co.,  Ltd. — The  available  balance  for 
1916  is  £23.040.  After  paying  the  debenture  interest  and 
preference  divided,  2  per  cent.,  less  tax,  is  payable  on  the 
ordinary  shares,  leaving  £124  to  carry  forward.  The  Middles- 
brough, Stockton  and  Thornby  electric,  tramways  showed 
£70.223  gross  receipts,  an  increase  of  £3,694.  The  passengers 
carried  increased  by  £51,275.  Net  profit  £14,229,  as  against 
£15,432  for  1915.  Both  the  tramway  and  motor-'bus  services 
had  to  be  further  curtailed,  owing  to  the  demands  on  the 
staff  for  military  service  and  to  the  restriction  of  petrol  sup- 
plies, but  the  facilities  for  munition  workers  had  been  fully 
maintained.  The  Imperial  Co.  holds  125,000  preference  and 
£118,382  ordinary  shares  in  the  London  A  Suburban  Traction 
Co.,  Ltd.,  which  has  paid  the  full  dividend  on  the  prefer- 
ence, but  none  on  the  ordinary  for  the  year. 

Victoria  Falls  &  Transvaal  Power  Co.,  Ltd. — The  direc- 
tors have  declared  the  following  dividends: — Preference 
shares,  final  dividend  of  4  per  cent.,  less  income-tax,  making 
10  per  cent,  for  the  year  1916.  Preference  shares,  a  dividend 
at  the  rate  of  6  per  cent,  per  annum,  less  income-tax,  in 
respect  of  the  six  months  to  June  30th.  Ordinary  shares,  a 
dividend  of  5  per/ cent.,  less  income-tax,  for  the  year  1916. 

Globe  Telegraph  &  Trust  Co.,  Ltd.— Final  dividends  of 
3s.  per  share,  less  income-tax,  on  the  preference  shares,  8s. 
per  share,  free  of  income-tax.  on  the  ordinary  shares,  making. 
with  previous  distributions,  6  per  cent,  for  the  year,  less  tax. 
on  the  preference  shares  and  7  pec  cent.,  free  of  tax.  on  the 
ordinary  shales.  Net  revenue  after  deducting  expenses. 
£226,623,    plus   £36,849  brought  forward. 

Cape  Asbestos  Co.,  Ltd. — During  1916  the  turnover 
showed  expansion,  but  the  costs  of  labour,  materials,  and 
freight  increased  seriously.  After  putting  £5,000  to  reserve 
and  providing  for  excess  profits.  2V  per  cent,  is  to  be  paid  on 
the  ordinary,  free  of  income-tax.  and  an  equivalent  amount 
on  the  preference  shares,  and  £5,748  is  to  be  carried  forward. 

United  Electric  Tramways  of   Monte  Video,    Ltd. — After 

paying  the  preference  dividend,  i'  1 5 .1  *  *  >  is  put  to  renewals 
and  contingencies.  £3,921  to  debenture  stock  redemption. 
62,500  to  share  capital  redemption,  and  £12,814  is  to  be  car- 
ried forward. 

National  Electric  Supply  Co.,  Ltd. — Interim  dividend,  5 
per  cent.  i>er  annum,  less  tax.  00  the  ordinary  shares  for  the 
past  half-year. 

O.  C.  Hawkes.  Ltd. — Interim  dividend,  •">  nor  cent,  per 
annum,   less  tax.   for  the  half-year,  on  the  ordinary  shares. 

Eastern  Extension.  &c.  Telegraph  Co.,  Ltd.  —  Interim 
dividend  for  the  quarter  to  March  31st  of  3s.  per  share,  tree 
of  tax. 

Eastern  Telegraph  Co..  Ltd.— First  quarterly  interim 
dividend  of  1J  per  cent,  on  the  ordinary  stock,  free  of  income- 
tax. 

Edgar  Allen  &  Co..   Ltd. — Dividend,   10  per  cent,  for  the 

year  and  a  bonus  of  Is.  i'«l.  i>er  share,  making  17i  per  cent. 
£25,000  has  been   placed  to  reserve. 
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Arbroath    Electric    Light    &    Power    Co.,    Ltd.— Mr.    S. 

Benny,  presiding  at  the  annual  meeting,  said  that  they  were 
putting  to  reserve  anil  renewals  il.OOO,  and  paying  a  dividend 
of  4  per  cent.,  less  income-tax,  on  the  ordinary  shares.  Steady 
and  satisfactory  progress  was  being  made.  But  for  the  war 
they  might  have  paid  a  record  dividend.  The  entire  with- 
drawal of  street  lighting  meant  a  considerable  loss. 

Huston  Proctor  &  Co.,  Ltd. — Dividend  on  the  ordinary 
shares,  S  per  cent,  for  the  year,  and  a  bonus  of  2  per  cent., 
both  subject  to  income-tax.  To  reserve,  £45,000;  forward, 
£19,600. 

J.  G.  White  &  Co.,  Ltd.— Net  profit,  .£18,739— a  slight 
improvement.  £34,940  brought  forward.  Dividend,  0  per 
cent,  per  annum  on  ordinary  shares,  less  income-tax.  For- 
ward, £41,679. 

J.  Stone  &  Co.,  Ltd. — Dividend,  10  per  cent,  per  annum, 
and  a  bonus  of  6  per  cent.  £100,000  to  reserve,  and  £142,968 
forward.  The  large  allocation  to  reserve  is  in  view  of  further 
riverside  extensions. 

Montreal  Light,  Heat  &  Power  Co. — Dividend,  2  per 
cent,  for  the  quarter  to  July  31st. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
The  partial  lull  which  has  taken  place  on  the  Western  front 
finds  full  reflection  in  Stock  Exchange  markets  in  this  coun- 
try. Some  of  the  provincial  centres  are  busy;  but  so  far  as 
London  is  concerned,  investment  drders  once  more  show  a 
dwindling  tendency.  Prices,  nevertheless,  are  well  main- 
tained; and  some  of  the  recent  reports  in  the  industrial  mar- 
ket are  sufficiently  good  to  have  caused  big  rises  in  the  prices 
of  the  shares  affected. 

Railway  stocks  are  better,  too,  more  particularly  those  of 
the  companies  going  North.  The  reasons  for  the  better  tone 
are  the  advent  of  the  half-yearly  dividends  and  the  official 
statement  that  there  is  no  foundation  for  the  rumour  that 
railway  fares  are  to  be  increased.  The  report  as  to  restrict- 
ing the  mileage  of  each  traveller  has  been  traversed ;  but  if 
it  should  turn  out  ultimately  to  be  true,  the  benefit  will 
surely  be  felt  by  tube  railways  and  those  working  within  a 
narrow  radius  from  the  Metropolis  and  other  cities.  At  the 
moment,  steam  stocks  are  good  at  the  expense  of  the  Under- 
grounds :  Incomes  fell  a  point  to  83,  and  Metropolitans  are 
1  lower. 

Electric  lighting  shares  are  practically  unchanged,  making 
the  second  week  in  succession  when  there  have  been  no 
alterations  to  record  in  quotations.  The  market  is  watching 
with  keen  interest  the  scheme  for  the  division  of  the  whole 
country  into  definite  areas  for  the  production  of  electricity. 
The  Secretary  to  the  Board  of  Trade  has  announced  that  no 
report  has  yet  been  prepared  by  the  Departmental  Committee 
on  Electricity;  and  he  pointed  out  that  the  Hon.  Member 
for  Forfarshire  is  serving  on  the  Committee.  County  of  Lon- 
don preference  were  last  marked  at  9J,  and  City  ordinary  at 
12.  Westminsters  changed  hands  at  the  end  of  last  week  at 
6  13/16,  and  business  was  done  the  other  day  in  Newcastle- 
on-Tyne  ordinary  shares  up  to  £1. 

Victoria  Falls  and  Power  shares  of  both  classes  enjoyed 
another  spurt  upon  the  declaration  of  a  dividend  of  5  per 
cent,  upon  the  ordinary  shares.  This  is  the  maximum  divi- 
dend which  the  optimists  had  expected  some  months  ago, 
but  just  lately  their  hopefulness  had  been  tempered  by  the 
fear  lest  the  excess  profits  duty  might  be  found  to  render  the 
payment  of  the  dividend  impracticable  at  the  present  time, 
so  that  the  directors'  announcement  came  by  way  of  a  plea- 
sant fulfilment  of  the  previous  hopes. 

The  price  of  the  ordinary  shares  has  risen  to  16s.  3d.,  and 
the  preference  took  a  jump  of  Is.  6d.  to  24s.,  while  the  5£  per 
cent,  second  debentures  strengthened  to  106.  The  result  is 
certainly  good,  but  it  must  be  remembered  that  this  is  the 
first  dividend  which  the  company  has  ever  paid  on  its  ordi- 
nary shares,  and  that  some  years  ago  the  preference  dividend 
fell  into  default,  all  arrears,  of  course,  having  been  cleared  off 
by  now.  The  preference  were  quoted  at  13s.  9d.  on  the  out- 
break of  war,  and  the  second  debentures  were  then  83— some 
23  points  lower  than  they  stand  at  to-day. 

Mexican  Light  &  Power  first  bonds  are  2  better  at  39£ ;  but 
rumour  has  flown  for  higher  game  this  week  than  Mexico, 
and  not  much  has  been  heard  of  the  supposed  happenings  in 
the  latter  country.  Mexico  Tramway  bonds  are  steady,  but 
British  Columbia  Railways  have  given  way  again,  falls  of  5 
points  apiece  taking  place  in  the  preferred  and  in  the  de- 
ferred  stocks.     The  Argentine   group  is  a  little  better,    the 


change  more  marked  in  sentiment  than  in  business;  and 
Brazilian  Tractions,  at  48,  have  so  far  failed  to  participate  in 
the  mildly  buoyant  tone  which  characterises  other  securities 
connected  with  the  Republic,  this  improvement  being  based 
on  the  rise  in  the  Rio  exchange. 

General  Electric  ordinary  shares  at  15£  are  10s.  up.  British 
Aluminium  rose  to  27s.  9d.,'Callenders  preference  to  4J.  Other 
manufacturing  shares  are  very  firm. 

In  addition  to  the  strength  of  the  manufacturing  shares, 
the  cable  market  is  also  good,  the  outstanding  feature,  being 
the  improvement  in  West  India  and  Panama  shares,  these 
having  risen  5s.  to  28s.  9d.  upon  very  persistent  buying.  The 
Eastern  companies  are  declaring  their  usual  quarterly  divi- 
dends, and  the  Globe  Telegraph  &  Trust  Co.  has  issued  an 
excellent  annual  report.  Anglo-American  Telegraph  deferred 
is  i  higher  at  32f.  Oriental  Telephones  rose  3/16  to  2  9/16. 
and  Cuba  Submarines  at  8$  are  a  fraction  better.  Marcenis 
have  rather  eased  off,  though  attention  is  being  directed  to 
the  shares  of  the  Marconi  Marine  undertaking,  the  price  of 
which  has  risen  to  2  5/16  upon  the  annual  statement  just 
issued  by  the  company. 

The  rubber  market  is  weak  and  flabby,  prices  in  all  depart- 
ments having  given  way  on  a  drop  in  the  quotation  of  the 
raw  material  to  2s.  4Jd.  per  lb.,  with  the  possibility  that  it 
may  have  to  go  lower  still.  Various  theories  are  advanced  to 
account  for  the  fall,  but  the  root  reason  resides  in  the  posi- 
tion created  by  the  entry  of  America  into  the  war  on  the. 
side  of  the  Allies.  This  has  enabled  the  removal  of  restric- 
tions upon  -the  United  States  importing  rubber  direct  from 
the  Middle  East,  and  the  consequence  is  that  there  are  large 
stocks  of  the  product  left  in  London,  while  the  chief  buyer 
is  finding  her  market  on  the  spot. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies, 

Dividend  Price 

, ^— .  June  26,    Rifle  or  fall 

1916.  1916,  1917.         this  week. 

Brompton  Ordinary       ....      10         9  6}  — 

Charing  CroBs  Ordinary          ..66  8}  — 

do.       do.        do.     4}  Pref,.       1)       4)  »  — 

Chelsea       4         8  3|  — 

City  of  London 8         8  13  — 

do.       do.    6  per  cent.  Pref,       6         6  10  — 

County  of  London          ....        7         7  108.  — 

do.         6  per  oent.  Pref.       6  6  10  — 

Kensington  Ordinary     ..                   7  10  6J  — 

London  Electric  ......       8         8  — 

do.         do.  6  per  oent.  Pref.       6         4  8}  — 

Metropolitan        B         8  9  J  — 

do.            4|  per  cent.  Pref.       4}       4}  8J  — 

St.  James'  and  Pall  Mall          ..88  64  — 

South  London       6         6  3f  — 

South  Metropolitan  Pref.        . .        7         7  31/-  — 

Westminster  Ordinary  ....        7         7  6|  — 
Telegraphs  AMD  Telephones, 

Anglo-Am.  TeL  Pref 6         6  98  — 

do.            Def 88/6      1}  23|  +  \ 

Chile  Telephone 8         8  7  — 

Cuba  Sub.  Ord 6         6  8*  +10/- 

Eastem  Extension         ....       8         8  13J  — 

Eastern  Tel.  Ord 8         8  139*  +  } 

Globe  Tel.  and  T.  Ord 7         7  12|  — 

do.              Pref.           ..6         6  lOi  — 

Great  Northern  Tel 33  2a  86|  —J 

Indo-European 13  13  51  — 

Marconi       10  10  8J  — 

New  York  Tel.  4J                              4}       4}  99  — 

Oriental  Telephone  Ord.         . .      10  10  3A  +  ft 

United  R.  Plate  Tel 8         8  6|  — 

West  India  and  Pan 6d,  6d.  lfa  +  i 

Western  Telegraph        ....        8         8  14  — 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  601  — 

Metropolitan         1         1  28J  —  j 

do.        District      ..        ..     Nil  Nil  16*  — 

Underground  Electric  Ordinary     Nil  Nil  13  — 

do.              do.     "A"     ..     Nil  Nil  6/9  — 

do,              do,     Income          6         5  83  —  1 

Foreign  Trams,  ±c, 
Dividend 

1916.  1916. 

Adelaide  Sup.  6  per  cent.  Pref.        6         6  6  — 

Anglo-Arg.  Trams,  First  Pref.          61       61  3}  — 

do.                2nd  Pref.             61  —  91  — 

do.               6  Deb.      ..5         6  661  — 

Brazil  Tractions 4         4  48  — 

Bombay  Electrio  Pref 6          6  10  — 

British  Columbia  Eleo.  Rly.  Pfce.    6         6  671  — 

do.             do.           Preferred  Nil  Nil  8aj  —6 

do.              do.           Deferred  Nil  Nil  S74  —6 

do.             do.           Deb.          4}  4f  58}  — 

Mexico  Trama  6  per  cent.  Bonds     Nil  Nil  87  — 

do.           6  per  cent.  Bonds     Nil  Nil  80  — 

Mexican  Light  Common          . .        Nil  Nil  141  — 

do.            Pref Nil  Nil  22}  — 

do.            1st  Bonds        ..        Nil  Nil  39}  -t-3 

MANrTACTORIHO    COMFAXIEB. 

Babcook  4  Wilcox         ....       15  16  3  — 

BritiBh  Aluminium  Ord.          ..         7  10  27/9  +6d. 

BritiBh  Insulated  Ord 171  20  WJ  — 

British  Westinghouse  Pref.     . .         7}        7}  2g  — 

CaUenders 20  30  18i  — 

do.       6  Pref 6         6  41  -t    i 

Castner-Kellner 33  33  Bjj  — 

Edison  Swan,  £3  paid  . .         . .      —  —  16/3  — 

do.       do.     fully  paid              —  —  13  — 

do.       do.  4  per  cent.  Deb.        4  4  71}  — 

Electric  Construction   ....        7}  7}  tfj  — 

Gen.  Eleo.  Pref 6  6  10  — 

do.        Ord 10  10  16}  +  } 

Henley 36  36  15}  — 

do.      4}  Pref 41  4}  4  — 

India-Rubber       10  10  121  — 

Telegraph  Con 90  80  87}  — 

*  Dividends  paid  free  of  lnoome-»ai. 


£6  18    6 

7  a  io 

6  18    6 


6    2  0 

6  16  4 

6  14  4 

5  17  8 
♦6  16  6 
•6  14  9 
•6    9  10 

6  17  1 
6  3  0 
6  7  6 
8  1  6 
4  11  0 
3  18  0 

•6  18  6 

1     14  9 

•j  14  4 


6    8    0 


7  11    0 

5  17    8 

6  10    2 
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THE    CONTROL    OF    ALTERNATING-CURRENT 
LOCOMOTIVES. 


Though  single-phase  locomotives  are  not  at  present  running 
in  this  country,  a  good  many  are  at  work  elsewhere, 
especially  on  the  Continent  of  Europe,  where,  prior  to  the 
war,  the  alternating-current  system  was  making  rapid 
headway.  One  advantage  of  this  system,  as  all  electrical 
engineers  know,  is  that  the  pressure  at  the  terminals  of  the 
motors  can  be  regulated.  withoHt  resistances,  for  any  voltage 
within  the  range  of  that  across  the  secondary  windings  of 
the  transformers  can  be  obtained  by  providing  the  trans- 
formers with  tappings. .  In  many  instances  these  tappings 
are  brought  into  use  by  means  of  contactors  similar  to  those 
which  govern  the  voltage  across  the  motors  on  continuous- 
current  locomotives  and  motor  coaches,  but  on  some  alter- 
nating-current engines  this  plan  has  been  abandoned.  The 
latest  locomotives  that  have  been  set  to  work  on  the 
Lotschberg  Railway,  for  instance,  are  not  controlled  in  this 
way.  On  these  engines,  as  readers  of  the  Electrical 
Review  may  remember,  there  are  two  transformers,  and  on 
the  top  of  each  is  fitted  a  controller  of  the  drum  type,  which 
brings  different  tappings  into  service,  and  the  drums  are 
actuated  by  electric  motors  in  such  a  way  that  they  can  turn 
in  either  direction.  Each  motor  imparts  a  rocking  motion 
to  a  member  carrying  two  pawls  just  above  a  notched  wheel 
mounted  on  the  drum  shaft,  and  either  of  these  pawls 
can  be  made  to  engage  with  the  wheel  by  energising  electro- 
magnets which  actuate  them.  When  one  pawl  is  allowed 
to  drop  into  the  notched  wheel,  the  drum  is  turned  in,  say, 
a  clockwise  direction,  whilst  when  the  other  pawl  is  made 
to  engage  with  the  wheel,  the  drum  turns  in  the  opposite 
direction.  All  the  driver  does  in  order  to  raise  or  lower 
the  motor  pressure  is  to  energise,  by  means  of  the  controller 
in  the  cab,  one  or  the  other  of  the  electromagnets 
actuating  these  rocking  pawls,  when  the  controller  drum  is 
moved  round  in  the  desired  direction. 

It  remains  to  be  seen  whether  this  system  of  control  will 
be  adopted  on  other  railways  working  on  the  single-phase 
system.  In  any  case,  the  builders  of  the  Lotschberg 
engines  have  satisfied  themselves  that  large  drum  controllers 
operated  in  this  way  are  preferable  to  contactors  when 
heavy  currents  have  to  be  dealt  with.  The  first  locomotives 
set  to  work  on  this  railway  had  contactors  mounted  on  the 
tops  of  the  transformers  in  the  same  way  as  the  drum  con- 
trollers, but  these  engines  were  not  so  powerful  as  those 
that  have  been  put  into  service  more  recently.  The 
contactors  for  the  original  engines  were  worked  with 
continuous  current  obtained  from  a  small  storage  battery 
charged  from  a  motor  generator.  The  new  control  system 
does  not  eliminate  the  battery,  because  continuous  current 
is  employed  for  energising  the  electromagnets  that  control 
the  rocking  pawls  as  well  as  for  lighting,  but  the  introduc- 
tion of  the  large  drum  controllers  has  eliminated  many 
small  wires  associated  with  the  original  control  system. 

On  some  of  the  Continental  single-phase  locomotives 
the  voltage  applied  to  the  motors  is  controlled  by 
induction  regulators.  It  was  proposed,  in  fact,  in  the  first 
instance,  to  fit  these  regulators  to  the  Lotschberg  engines, 
but  the  idea  was  abandoned  on  the  grounds  of  cost  and 
weight,  and  because  they  tend  to  lower  the  power  facto  >r. 
To  other  locomotives,  however,  these  regulators  have  been 
fitted,  although  it  cannot  be  said  that  this  method  of  regu- 
lating the  voltage  is  a  very  common  one.  <  >ne  advantage 
of  the  induction  regulator  is  that  it  provides  a  means  of 
changing  the  voltage  gradually  and  evenly,  whereas  con- 
tactors, unless  sufficiently  numerous,  are  apt  to  vary  it  in 
jumps.  The  induction  regulator  acts  as  a  booster  to  the  trans- 
former in  exactly  the  same  way  as  when  it  is  connected  in 
series  with  a  feeder.  The  amount  of  voltage  which  the 
induction  regulator  provides  depends  upon  the  position  of 
its  movable  member  with  respect  to  the  stationary  member 
which  provides  the  alternating  magnetic  flux.  There  is 
one  position  for  the  movable  member  that  gives  no  boost  at 
all  ;  but  by  turning  this  element  through  a  certain  angle 
the  voltage  across  the  regulator  comes  into  play,  and  ulti- 
mately a  maximum  boosting  pressure  is  obtained.  Further 
movement  causes  this  pressure  to  diminish,  and  finally 
brings  it  to  zero,  after  which  it  builds  up  again,  but  in  the 


opp  site  direction.  An  ordinary  induction  regulator  capable 
of  giving  all  the  desired  regulation  for  the  motors  of  a 
locomotive  is.  as  a  rule,  unduly  large  and  heavy,  and  a  plan 
that  has  been  adopted  by  several  manufacturers  ie 
these  regulators  in  conjunction  with  a  feu-  transformer 
tappings  connected  in  turn  to  the  regulator  bj  I 
contactors. 

Let  it  be  assumed  that  one  end  of  the  secondary  of  a 
transformer  is  connected  to  one  terminal  of  a  locomotive 
motor,  and  that  an  induction  regulator  with  its  movable 
element  in  the  position  that  gives  the  maximum  negative 
boost  is  connected  in  series  with  the  first  tapping  on  the 
transformer  that  gives  the  lowest  pressure  ;  then,  if  the 
other  terminal  of  the  regulator  be  connected  to  the  other 
terminal  of  the  motor,  the  pressure  across  the  motor  will 
obviously  Vie  that  across  the  first  two  tappings  of  the  trans- 
former, minus  the  opposing  pressure  of  the  induction 
regulator.  But  on  adjusting  the  regulator  so  as  to  make  it 
develop  no  pressure,  the  difference  of  potential  across  the 
motor  will  rise  to  that  between  the  first  two  transformer 
tappings,  whilst  when  the  movable  part  of  the  induction 
regulator  is  made  to  take  up  the  position  that  gives  the 
maximum  positive  boost,  the  pressure  across  the  motor  will 
be  that  due  to  the  first  two  transformer  tappings  plus  that 
across  the  induction  regulator.  When  this  pressure  has 
been  reached,  the  tapping  to  which  the  induction  regulator 
is  joined  is  disconnected  by  means  of  a  contactor,  whilst  at 
the  same  instant  another  contactor  puts  the  induction 
regulator  in  series  with  the  next  transformer  tapping,  giving 
the  next  higher  voltage. 

This  latter  contactor,  however,  joins  up  the  regulator  so 
that  its  voltage  opposes  the  transformer  voltage,  just  as  it 
did  when  in  series  with  the  first  transformer  tapping.  This 
process  is  repeated  until  the  last  transformer  tapping  is 
reached,  when  the  full  transformer  pressure  is  applied  to  the 
motor,  and  the  induction  regulator  is  cut  out  of  circuit. 
The  maximum  voltage  which  the  induction  regulator 
.  develops  is  usually  half  that  across  any  two  transformer 
tappings,  and  the  regulator  is  generally  operated  by  a  small 
electric  motor,  which  also  actuates  a  revolving  switch, 
geared  so  that  the  contactors  are  opened  and  closed  at  the 
proper  instants.  All  the  driver  has  to  do  when  he  desires 
to  start  the  locomotive  is  to  close  the  controlling  motor 
switch,  when  the  contactors  close  in  their  proper  order,  and 
the  induction  regulator  acts  in  unison. 

Perhaps  the  "most  interesting  example  of  the  use  of  induc- 
tion regulators  on  single-phase  locomotives  is  to  be  found 
on  the  Midi  Railway  in  France. 

On  a  1,500-h.p.  locomotive  all  the  pressure  regulation  is 
obtained  with  these  regulators,  and  there  are  no  secondary 
tappings  on  the  transformers.  But  the  regulators  are  not 
lmilt  upon  orthodox  lines.  The  locomotive  has  two  trans- 
formers, the  cores  of  each  resembling  in  shape  the  field 
system  of  a  bipolar  overtype  dynamo.  The  cores  not  only 
provide  the  flux  of  the  transformers,  but  also  act  as  the 
stationary  part  of  the  induction  regulator.  The  moving 
element  of  each  regulator  is  placed  between  the  upper  poles 
or  limbs  of  the  transformer,  just  like  an  armature  that 
revolves  between  the  poles  of  a  bipolar  generator  or  motor, 
and  the  secondary  winding  of  each  transformer  is  connected 
in  series  with  this  part  of  the  regulator,  in  which  the 
boosting  pressure  is  induced.  Geared  to  this  moving 
element  is  a  small  motor  which  actuates  the  regulator,  and 
the  voltage  the  latter  produces  is  added  to.  or  subtracted 
from,  the  transformer  voltage,  according  to  the  position  in 
which  the  moving  element  stands.  In  this  way  a  pressure 
ranging  between  200  and  760  volts  can  be  obtained, 
the  change  taking  place  in  a  perfectly  steady  manner. 
It  is  said  that  with  induction  regulators  combined  with 
the  transformers  in  this  way.  the  weight  of  the  transformers 
is   only   slightly    increased,    the    losses  are    small,    and.   all 

things'  considered;  the  system  is  far  preferable  to  the  con- 
tactor system. 

When  loci  .motives  and  motor  coaches  are  fitted  with 
repulsion  motors,  such  as  l>eri  motors,  the  regulation 
is  generally  obtained  by  shifting  the  brushes.  On  the 
Martigny  Orsieres  Railway,  in  Switzerland,  for  instance, 
the  motor  coaches  are  controlled  in  this  way.  As  is 
well  known,  the  stator  winding  of  the  Deri  motor  is 
entirely  independent    of  the  armature,  which   has    I 
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of  brushes,  one  of  whirli  is  fixed  and  the  other  movable, 
and  the  two  sets  of  brushes  are  oonnecte"d  togethei  by 
flexible  cables.  To  bring  the  armature  to  rest,  the 
movable  brushes  are  shifted  into  line  with  the  axis 
of  the  stator,  but  on  moving  these  brushes  out  of  this 
position  the  armature  is  made  to  revolve.  The  normal 
working  range  for  the  motor  lies  between  four-sixths  and 
five-sixths  of  the  pole  pitch,  or  between  L20  and  150°.  "When 
tlie  movable  brushes  are  shifted  away  from  the  fixed  brushes 
electrical  connection  is  preserved  between  them  by  means  of 
the  flexible  cables,  and  when  the  brushes  are  brought 
together  there  is  no  potential  difference  between  them. 
Tims  the  only  current  supplied  to  the  stator  is  the  magne- 
tising current,  and  the  conditions  correspond  to  those  of  a 
transformer  energised  on  the  primary  side  but  working 
without  load.  But  as  soon  as  the  movable  brushes  are 
shifted  away  from  the  fixed  brushes  a  difference  of  potential 
between  the  two  sets  of  brushes  is  established ;  and  since 
the  brushes  are  connected  together,  currents  flow";  in  the 
armature  conductors  which  the  fixed  and  movable  brushes 
embrace.  With  different  brush  positions  different,  charac- 
teristics are  obtained  exactly  analogous  to  those  of  a  series- 
wound  motor  working  at  different  voltages,  and  the  speed 
rises  as  the  distance  between  the  brushes  is  increased.  The 
torque  also  varies  with  the  brush  position,  and  is  greatest 
at  the  lowest  speeds.  Generally  speaking,  the  starting 
tor. [tie  is  -2k  times  greater  than  the  normal  running  torque. 
Although  this  system  of  control  has  been  confined  mainly 
to  motor  coaches,  a  locomotive  with  Deri  motors,  and  con- 
trolled entirely  by  shifting  the  brushes,  lias  been  built  and 
tested  on  the  Midi  Railway  ;  but  it  remains  to  be  seen 
whether  the  system  will  make  any  appreciable  headway. 

On  some  locomotives  the  brush-shifting  and  variable- 
pressure  regulating  systems  are  combined.  It  has  been 
found  possible  with  the  use  of  special  compensating  wind- 
ings on  the  poles  of  series  alternating-current  motors  to 
shift  the  brushes  with  a  view  to  regulation  without  causing 
the  motors  to  spark.  At  the  moment  of  starting  the  motor 
is  switched  on  to  the  lowest  voltage  transformer  tapping, 
and  the  brushes  are  then  gradually  rocked  forward.  They 
are  afterwards  brought  back  to  their  original  position,  and 
the  next  voltage  step  is  brought  into  use.  when  the  brushes 
are  again  rocked  forward,  and  so  on,  until  the  maximum 
pressure  is  reached.  Apart  from  the  fact  that  this  system 
reduces  the  number  of  contactors,  it  gives  uniform  accelera- 
tion, and  the  originators  of  the  idea  claim  that  the  system 
is  in  every  way  highly  satisfactory. 

The  foregoing  are  the  principal  control  systems  that  have 
been  applied  to  single-phase  locomotives.  All  these  systems 
have  been  tested  on  engines  that  have  been  built  on  the 
Continent,  but  in  America  the .  use  of  contactors  has  been 
rigidly  adhered  to.  The  ideas  of  Continental  designers  are 
not  at  all  in  conformity,  and  in  time  to  come  it  will  be 
interesting  to  see  how  many  of  these  new  control  systems 
establish  themselves. 


PRECIPITATION     OF    SMOKE    AND    FUMES. 


The  Cottrell  Process  ix  Practice.* 


By  LINN  BRADLEY. 


In  general  the  problems  of  fume  prevention  or  elimination 
may  be  considered  from  two  standpoints  :  First,  that  of  the 
nuisance  to  the  neighbourhood;  second,  that  of  the  values 
which  are  recoverable.  This  latter  aspect  involves  also  other 
economies  in  plant  operation. 

Sulphur-dioxide  and  sulphur-trioxide  are  of  prime  import- 
ance in  any  discussion  of  this  subject.  The  large  quantity  of 
sulphur-dioxide  to  be  cared  for  presents  one  of  the  most 
difficult  problems.  The  white  fume  which  is  referred  to  as 
sulphur  trioxide  really  consists  of  very  small  particles  of 
sulphuric  acid,  and  is  readily  collected  by  the  electrical  pre- 

*  Abstract  of  paper  presented  at  a  joint  meeting  of  the 
New  York  Sections  of  the  American  Institute  of  Mining  Engi- 
neers and  the  American  Electrochemical  Society  on  January 
•26th,  1917.     Prom  Metallurgical  and  Chemical  Engineering. 

The  Cottrell  process  was  described  in  the  Electrical 
Review  of  May  14th,  1915. 


cipitation  process.  On  the  other  hand,  sulphur  dioxide,  being 
in  the  gaseous  condition,  is  not  collected,  unless  provision 
is  made  for  its  absorption  by  some  reagent  previous  to  treat- 
ment in  the  precipitator,  and  then  precipitating  the  resulting 
compound. 

The  application  of  the  electrical  precipitation  processes  to 
the  recovery  of  dust  and  fume  in  smelters  and  refineries  has 
already  shown  that  the  large  losses  of  the  past  can  now'  be 
prevented.  The  tendency  at  present  is  to  avoid  the  construc- 
tion in  new  plants,  or  the  use  in  old  plants,  of  large  and 
expensive  dust  chambers,  as  these  are  now  unnecessary.  By 
concentrating  all  of  the  fume-collecting  facilities  at  one  point, 
enough  money  has  been  saved  in  some  cases  entirely  to  pay 
for  the  expense  of  the  new  and  more  efficient  installation. 

In  the  western  part  of  the  United  States  are  located  most 
of  the  large  smelters,  the  principal  ones  being  devoted  to  the 
treatment  of  copper,  lead,  silver,  and  zinc  ores.  At  these 
smelters  much  attention  has  been  given  to  flotation  for  some 
time  past.  The  roasting  of  flotation  concentrates  may  give 
high  dust  and  fume  losses,  but  the  collection  of  this  material 
is  a  comparatively  simple  matter,  as  far  as  the  technique 
of  the  electrical  precipitation  processes  is  concerned.  The 
gases  submit  readily  to  treatment,  and  the  values  in  the  col- 
lected material  are  sufficiently  high  to  warrant  the  expense 
of  a   Cottrell   precipitator  installation  and  operation. 

There  are  many  chemical  plants,  foundries,  and  factories  in 
the  eastern  section  of  the  country  at  which  the  nuisance 
problem,  as  well  as  the  problems  of  recovering  values  and 
improving  sanitary  conditions,  is  of  great  importance.  The 
elimination  of  acid  fumes,  such  as  sulphuric,  nitric,  hydro- 
chloric, and  even  phosphoric,  presents  a  great  variety  of 
interesting  problems. 

In  factories  it  is  often  desirable  to  remove"  practically  all 
the  suspended  dust  particles  from  the  air  admitted  to  the 
rooms.  In  the  operation  of  a  sand-blast  equipment  a  large 
amount  of  fine  dust  is  produced,  and  this  is  best  collected 
at  a  point  near  its  source.  In  these  foundry  and  factory 
problems,  where  -the  air  is  re-utilised  after  treatment  for  the 
removal  of  suspended  dust,  the  possible  saving,  due  to  the 
conservation  of  heat  in  the  winter  time,  is  of  considerable 
importance. 

The  Cottrell  process  can  be  operated  throughout  a  wide 
range  of  temperature  up  to  that  at  which  insulating  mate- 
rials and  metals  lose  their  essential  qualities,  the  one  as  to 
electrical  features,  and  the  other  as  to  mechanical  strength. 
Corrosive  substances  can  be  readily  handled,  since  it  is  pos- 
sible to  construct  the  precipitator  of  material  which  will  with- 
stand corrosion.  An  investigation  at  the  plant  is  often  neces- 
sary before  the  precipitation  installation  can  be  designed  and 
constructed,  as  the  precipitators  generally  are  designed  to  fit 
special  conditions  in  most  of  the  important  problems. 

The  alternating  current  may  be  obtained  either  from  a 
motor-generator  set,  or  from  the  plant  circuit  if  the  latter 
has  suitable  characteristics.  In  either  case  the  alternating 
current  is  fed  to  a  step-up  transformer,  and  the  voltage  raised 
generally  to  a  point  between  50,000  and  100,000  volts,  depending 
upon  the  local  conditions.  The  high-voltage  alternating  cur- 
rent is  rectified  to  an  intermittent  high-voltage  direct  current 
by  means  of  a  suitable  rectifier.  When  alternating  current 
possessing  suitable  characteristics  is  available  at  the  plant, 
the  rectifier  is  driven  by  a  small  synchronous  motor  directly 
from  the  plant  power  circuit,  but  if  a  motor-generator  set  is 
required  the  rectifier  is  connected  directly  to  the  shaft  of  the 
motor-generator  set  and  driven  by  it.  The  rectifier  thus 
operates  in  synchronism  with  the  current  supplied  to  the 
transformer.  A  simple  switchboard  is  provided  for  controlling 
the  electric  circuit. 

The  transformers  are  often  rated  at  10  k.v.a.,  50,000  to 
100,000  volts,  with  the  low-tension  voltage  at  200  or  400  volts. 
Usually  a  number  of  taps  are  brought  out  on  the  low-tension 
side  so  that  the  high  voltage  mav  be  varied  between  50,000 
and  100,000  in  steps  of  about  5,000  to  10,000  volts  each.  Some 
resistance  is  placed  in  the  low-tension  circuit  to  the  trans- 
former, to  obtain  a  closer  regulation  of  the  voltage  than  is 
possible  with  the  taps  alone,  and  to  limit  the  amount  of  cur- 
rent which  can  flow  when  a  spark-over  occurs  in  the  precipi- 
tator. The  electrical  equipment,  including  the  transformer, 
motor-generator  set.  or  synchronous  motor,  and  the  rectifier, 
should  be  protected  against  electrical  surges.  Inductances 
placed  in  the  lines  at  proper  points,  when  used  in  conjunc- 
tion with  suitable  resistances  and  ground  connections,  have 
very  beneficial  effects;  the  resistance  in  the  high-tension  cir- 
cuit, used  in  conjunction  with  choke  oils,  is  installed  for  the 
purpose  of  dissipating  "the  energy  due  to  surges,  thus  pro- 
moting steadiness  and  reliability  of  operation,  and  permitting 
higher   voltages  to    he  maintained. 

A  10-k.v.a.,  100,000- volt  equipment,  consisting  of  trans- 
former, synchronous  motor,  rectifier,  and  switchboard,  may 
be  obtained  from  about  $1,200  to  $1,500.  If  a  motor-generator 
set  is  required,  the  cost  will  be  considerably  higher.  The 
difficulty  of  continuously  rectifying  excessive  currents  makes 
it  advisable  to  keep  the  power  capacity  of  the  electrical  sets 
down  to  a  reasonable  value,  say  between  5  and  50  kw„ 
although  it  must  not  be  inferred  that  50  kw.  is  the  safe  upper 
limit. 

Serious  and  baffling  technical  difficulties  have  been  en- 
countered in  the  operation  of  large-scale  precipitation  installa- 
tions, even  when  successful  small-scale  tests  with  the 
processes  had    been  made    before   building    the  precipitator; 
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even  after  it  has  been  found  possible  to  operate  the  Cottrell 
process  satisfactorily  on  a  given"*  ga6  and  fume  with  a  single- 
pipe  test  precipitator,  we  should  proceed  to  make  tests  under 
the  entire  range  of  operating  conditions  then  existing,  or  to 
exist,  in  the  plant.  After  concluding  such  tests  the  large 
precipitator  for  commercial  operation  in  the  plant  should  be 
so  designed,  constructed,  and  operated  that  no  extraneous 
factors  are  introduced. 

Some  of  the  factors  which  affect  precipitator  operation  are 
as  follows  :  Character  of  the  dust  and  fume  content  of  the 
gases;  gas  composition  and  temperature;  gas  speed  and  den- 
sity; number  and  size  of  fume  particles  per  cubic  foot  of 
gas  and  per  unit  of  time  per  unit  of  electrode  surface;  the 
shape,  size,  length,  and  composition  of  the  electrodes;  and 
the  amount  and  character  of  deposit  on  the  electrodes.  Since 
all  of  these  things  have  an  effect  'on  operation,  if  single-pipe 
tests  have  proved  that  satisfactory  results  may  be  obtained 
throughout  the  range  of  working  conditions,  the  plant  opera- 
tor would  do  well  to  confine  his  efforts  to  ensuring  that  all 
the  gas  and  electrical  conditions  in  each  pipe  correspond  to 
those  which  were  existent  in  the  single-pipe  tests.  Unless 
these  conditions  are  actually  duplicated,  and  not  merely 
assumed  to  be  so,  one  can  well  go  astray  and  be  a  long  time 
in  obtaining  the  results  which  he  seeks. 

Unless  the  gases  in  all  the  pipes  have  the  same  characteris- 
tics in  all  respects  it  will  be  necessary  to  keep  the  voltage  low 
enough  to  prevent  spark-over  in  the  gas  which  is,  electrically 
speaking,  the  weakest. 

Suppose  that  there  is  an  excessive  temperature  in  even 
one  or  a  few  pipes  of  the  precipitator,  and  that  this  condition 
continues  for  only  a  fraction  of  a  minute  at  a  time, -but  is 
occasionally  repeated,  it  will  be  seen  that  the  voltage  which 
can  be  maintained  in  the  precipitator  as  a  whole  will  be 
limited  to  that. which  the  weakest  gas  will  permit,  and  this, 
in  turn,  affects  .the  entire  operation  of  the  precipitator.  In 
order  to  obtain  the  maximum  results  from  any  precipitator, 
the  gases  must  be  uniformly  mixed  and  uniformly  distributed 
through  the  various  pipes,  and  the  precipitator  built  and 
operated  in  such  manner  that  each  pipe  has  exactly  the  same 
duties  to  perform,   under  identical  conditions. 

It  having  been  considered  necessary  to  look  for  reasons  for 
the  difficulty  encountered  in  treating  certain  non-conductive 
gases,  a  survey  was  made  of  all  the  problems  with  which  we 
have  had  any  experience.  One  of  our  first  clues  came  from 
some  work  we  had  conducted  in  connection  with  the  precipi- 
tatkuTof  anhydrous  tin  chloride.  We  found  that  if  we  intro- 
duced the  proper  amount  of  steam  and  thoroughly  mixed  it 
with  the  gases  prior  to  treatment  electrically,  precipitation 
was  made  very  easy,  while  without  the  addition  of  this  mois- 
ture good  precipitation  was  impossible.  The  phenomenon  was 
very  striking.  By  a  very  slight  turn  of  the  steam  valve,  so 
as  to  introduce  just  sufficient  moisture,  the  operation  of  the 
precipitator  was  immediately  changed,  and  instead  of  a  condi- 
tion of  violent  sparking  steady  operation  with  a  good  flow  of 
current,  such  as  is  always  desirable,  was  obtained.  It 
occurred  to  us  that  the  dehydrating  action  of  the  tin  chloride 
had  a  very  important  effect  upon  the  operation  of  the  precipi- 
tator. 

The  same  phenomena  appeared  when  we  started  work  on 
the  precipitation  of  zinc  oxide  fumes,  and  after  considerable 
investigation  it  was  found  that  with  the  introduction  of  a 
proper  amount  of  moisture  in  the  proper  manner,  these  fumes 
could  be  handled  very  successfully  at  temperatures  even  as 
high  as  600  deg.  to  700  deg.  F.    , 

The  mere  introduction  of  moisture  into  the  gases,  however, 
does  not  suffice;  it  is  necessary,  according  to  our  experience, 
if  best  results  are  to  be  obtained,  to  introduce  the  moisture 
in  such  manner  that  it  becomes  thoroughly  mixed  with  the 
entire  body  of  gases  prior  to  subjection  to  treatment,  and  the 
installation  should  be  so  arranged  that  this  uniformity  of  gas 
composition,  fume  burden,  and  temperature  is  maintained 
for  reasonable  periods. 

Cold  and  dry  air,  such  as  exists  in  the  winter  time,  should 
not  be  allowed  to  enter  any  part  of  the  precipitator,  if  the 
evidence  from  tests  indicates  that  the  resulting  gas  condition 
will  necessitate  a  lowering  of  the  voltage  on  the  precipitator. 
This  shows  that  the  geographical  location  of  the  precipitation 
installation,  and  the  altitude,  are  important  factors,  as  some 
have  warm  and  moist  atmosphere,  while  others  have  the 
opposite.  In  some  cases  the  precipitator  pipes  should  be  en- 
closed to  protect  them  from  winds.  If  the  precipitator  has 
not  an  upper  header,  provision  should  be  made  to  prevent 
wind  sweeping  down  upon  the  open-ended  pipes  and  creating 
uneven  pressure  zones  above  them,  as  this  affects  gas  distri- 
bution, &c. 

One  of  the  most  suitable  methods  for  ensuring  uniformity 
of  distribution  in  vertically  positioned  precipitator  pipes  is  to 
place  a  specially  designed  orifice  at  the  top  of  each  pipe,  thus 
creating  a  slight  pressure  difference,  amounting  to  perhaps 
0.05  to  0.10  in.  of  water,  across  these  orifices  when  gases  flow 
through   them. 

The  acid  and  moisture  generally  contained  in  the  gases  from 
smelters  make  their  problems  relatively  easv  from  the  stand- 
point of  electrical  precipitation,  but  it  does  not  follow  that 
a  well-designed  and  well-constructed  precipitator  which  proves 
highly  successful  in  connection  with  one  problem,  can  be 
installed  at  another  place  in  connection  with  another  prob- 
lem, and  be  equally  successful. 


In  installing  a  precipitation  installation  it  would  be  disas- 
trous to  overlook  the  fact  that  the  furnaces  or  other  sources 
of  the  fame  are  of  primary  importance,  and  nothing  should 
be  done  which  will  interfere  with  their  operation.  Similarly, 
the  draught  requirements  as  to  intensity  and  regulation  should 
always  be  kept  in  mind.  The  flues  should  be  so  constructed 
that  the  draught  drop  through  them  is  made  y.m\  mall,  and 
if  any  draught  drop  is  to  be  tolerated  it  should  be  concen- 
trated at  a  point  in  the  precipitators  where  it  can  do  the 
most  good,  namely,  across  the  orifices,  if  this  method  of 
obtaining  uniform   distribution  is  used. 

In  conclusion,  it  might  be  mentioned  that  there  are  many 
plants  in  commercial  operation  on  the  continent  of  North 
America,  several  on  the  continent  of  Europe,  in  England, 
some  in  Japan,  Africa,  and  South  America,  and  the  work  is 
growing  very  rapidly.  Standardisation  of  the  methods  of 
handling  problems,  and  the  design  of  standard  apparatus,  are 
progressing,  and  the  work  is  being  more  effectively  organised. 


THE     FUTURE     OF     THE     BRITISH 
X-RAY     INDUSTRY, 


The  discussion  on  the  future  of  the  British  X-ray  industry, 
which  had  already  occupied  the  Bontgen  Society  for  two 
evenings,  was  brought  to  a  conclusion  at  the  meeting  on 
June  5th.  Captain  Robert  Knox,  in  re-opening,  said  that 
there  were  three  principal  reasons  for  the  failure  of  the  X-ray 
industry  to  hold  its  own  in  the  past.  There  were  :  (1)  Lack  of 
capital,  (2)  want  of  co-operation  between  manufacturers,  and 
(3)  failure  to  employ  highly  technical  men  to  carry  out  con- 
tracts. Among  the,  first  steps  which  should  be  taken  in  the 
future  to  secure  the  rehabilitation  of  the  industry  were  (1) 
closer  co-operation  betwedn  the  physicist,  the  technical  expert, 
and  the  practising  radiologist,  and  (2)  the  amalgamation  of 
existing  businesses  into  one  large  corporation.  A  school  of 
British  radiology,  he  added,  had  always  existed,  and  only 
needed  stimulating. 

Lieut. -Col.  Robert  Wilson,  of  the  Canadian  Army  Medical 
Corps,  said  that  his  30  years  in  the  Colonies  might  perhaps 
entitle  him  to  a  voice  in  "  diagnosis  "  and  "  treatment."  The 
trouble  was  that  we  in  this  country  had  been  content  to 
make  discoveries  and  to  allow  other  countries  to  exploit  them. 
We  had  satisfied  our  intellectual  aptitude  for  science,  but  we 
had  left  the  practical  application  to  somebody  else.  He 
doubted  whether  it  would  be  possible  to  form  the  X-ray 
industry  in  this  country  intq  one  large  company,  but  he  sug- 
gested that  firms  might  have  a  mutual  understanding  by 
which  each  manufacturer  could  concentrate  upon  some  defi- 
nite and  standardised  part  of  the  apparatus  required,  so  that 
there  need  not '  be  so  much  wasteful  overlapping.  Mr.  J.  H. 
Webb  was  also  unfavourable  to  the  idea  of  a  combination  of 
manufacturers,  believing  that  it  would  kill  individualism. 

Mr.  Howard  C.  Head,  of  Messrs.  Siemens,  said  that  in  the 
course  of  the  discussion  the  radiologist,  the  physicist,  and 
the  manufacturer  had  been  repeatedly  mentioned,  but  the 
electrical  engineer  had  been  entirely  omitted,  and  this  seemed 
the  more  strange  when  it  was  remembered  that  the  first 
president  of  the  Society  was  the  late  Prof.  Silvanus  Thomp- 
son, and  that  among  the'ex-presidents  were  such  illustrious 
electrical  engineers  as  Mr.  Duddell  and  Mr.  Campbell  Swin- 
ton.  The  subject  from  its  very  inception  was  an  electrical 
proposition,  and  until  the  brains  of  the  best  electrical  engi- 
neers were  brought  to  bear  upon  it,  they  could  not  hope  for 
much  progress.  X-ray  apparatus  presented  problems  which 
required  the  skill  of  the  expert  electrical  engineer  as  well  as 
the  mechanical  engineer.  His  knowledge  of  machines  must 
be  so  broad  as  to  make  him  familiar  with  the  characteristics 
of  motors  from  1/20  h.p.  upwards.  The  high-tension  trans- 
former up  to  200,000  volts,  and  25  to  30  k.v.a.  required  special 
design.  The  ordinary  principles  had  to  be  modified;  the  testa 
required  were  highly  involved.  Precautions  against  high- 
frequency  surges  had  to  be  taken,  abnormal  loadings  and 
phase  displacement  considered.  Or,  if  Ih'ey  considered  the 
diathermy  apparatus,  which  although  not  an  X-ray  apparatus 
was  closely  allied,  they  found  it  full  of  problems  for  the 
electrical  engineer.  The  instrument  was  practically  a  minia- 
ture wireless  outfit,  but,  as  the  engineer  well  knew,  it  was 
utilised  in  medicine  under  far  different  conditions.  In  the 
one  case  there  was  a  free  radiating  surface :  in  the  other  this 
was  replaced  by  the  human  body.  What  the  difference  was 
precisely  they  could  not  say,  but  when  the  doctor  stated,  for 
example,  that  he  required  more  current,  that  is.  more 
amperes,  the  question  for  the  engineer  was  as  to  what  he 
really  meant,  and  whether  it  was  not  rather  a  matter  of 
intensity  than  of  amqunt,  and  of  area  and  distribution  rather 
than  quantity.  These  random  examples,  he  thought,  would 
suffice  to  prove  his  contention  that  rather  than  omit  the  elec- 
trical engineer,  as  had  been  done,  they  must  look  to  him  for 
first  principles,  and  all  along  the  line  as  well.  The  manu- 
facture of  X-ray  apparatus  hardly  fell  into  its  correct  class 
in  the  early  days;  it  was  work  for  the  expert  electrical  engi- 
neering firms,  and  not  for  the  scientific  instrument  makers, 
but  this  fault  was  heing  remedied.  He  suggested  that  a 
committee  be   formed  consisting  of  radiographers,  physicists. 
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electrical  engineers,  and  manufacturing  engineers,  two  of 
each  class,  lo  meet  periodically  for  the  consideration  of  the 
problems  which  arose  in  the  every-day  work  of  the  radiologist, 
to  assist  one  branch  of  science  by  another,  to  encourage  in- 
ventors and  investigate  their  inventions,  to  tabulate  the 
efficiency  of  apparatus,  and  to  advise  manufacturers  on  the 
development  of  apparatus  abroad 

Replying  upon  the  whole  discussion,  Mr.  GEOFFREY  Pearce, 
the  original  opener,  said  that  he  could  not  see  eye  to  eye  with 
one  or  two  of  the  manufacturers  who  had  spoken.  He  hardly 
thought  it  could  be  seriously  suggested,  as  had  been  done  by 
one  speaker,  that  the  medical  profession  should  pay  10  or  15 
per  cent,  more  in  order  to  help  the  British  manufacturer, 
unless — and  this  was  the  important  point — superior  appli- 
ances could  be  obtained  in  this  country,  and  then  they  had 
certainly  every  right  to  expect  the  medical  profession  to  do  so. 
Unless  manufacturers  produced  here  apparatus  which  was 
equal,  if  not  superior,  to  that  made  abroad,  they  could  not 
possibly  hope  for  the  support  of  the  medical. profession. 

On  the  motion  of  Mr.  Pearce,  an  advisory  committee  was 
.appointed  to  consider  in  what  particular  direction  the  Rontgen 
Society  could  further  the  interests  of  the  industry. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


SWITZERLAND.— A  revised  list  of  articles  in  respect  of 
which  licences  for  export  to  Switzerland  are  only  granted  if 
the  goods  are  consigned  to  the  Societe  Suisse  de  Surveillance 
Economique  has  been  issued  by  the  Foreign  Office.  Among 
the  goods  of  interest  to  the  electrical  industry  are  the  follow- 
ing :— 

Accumulators,  electric,  and  accumulator  plates;  aluminium 
in  all  forms  and  aluminium  bronze;  anti-friction  metal;  anti- 
mony in  all  forms;  batteries,  electric,  and  parts;  bauxite; 
cable,  insulated;  cadmium;  carbons  (electric) — carbons  for 
electricity  (except  electrodes)  and  carbon  brushes  for  dynamos, 
can  be  sent  under  the  small-parcel  system  (see  below);  cellu- 
loid, raiv,  in  bulk,  sheets,  rods,  tubes,  clippings,  and  u-astc 
(but  not  wares):  copper  ore,  pure  metal,  and  alloys  of,  in 
all  forms,  and  waste;  copper  wares,  including  carbons  for 
electricity  containing  copper,  and  including  all  metal  articles 
containing  10  per  cent,  or  more  of  copper  and  its  alloys; 
perforated  copper  plates;  copper  leaf;  copper  cables,  insulated 
and  non-insulated;  insulated  electrical  copper  wires;  copper 
cables  with  lead  sheath,  or  iron  fittings;  electrical  cables  of 
all  kinds  containing  copper;  dynamos;  electrical  appliances 
adapted  for  use  in  war,  and  their  parts;  electrical  fire-lighters; 
electrical  insulated  wire  and  cables;  electrodes,  piles,  and 
component  parts;  felspar;  ferro-chrome  and  ferro-nickel,  and 
all  other  ferro-alloys;  filings  and  scrap,  of  old  copper,  tin, 
zinc,  and  their  alloys;  fulminate  of  mercury;  fuses  (miners'); 
gloves,  rubber:  graphite,  all  forms;  insulating  materials; 
iridium;  lead  in  all  forms;  machinery  and  parts  thereof  in 
special  steel,  i.e..  high-speed  steel,  nickel  steel,  &c. ;  electrical 
machinery,  electric,  dynamos,  and  motors;  magnetos  and  their 
parts;  manganese,  ore  and  metal  in  all  forms;  molybdenum, 
ore  and  alloys;  nickel,  ore  and  metal,  pure  and  alloyed,  in 
all  forms;  plumbago;  rubber,  viz.,  balata,  gutta-percha,  raw  or 
re-melted,  including  waste  and  ebonite,  rubber  wares,  rubber- 
proofed  and  rubber-mixed  goods,  and  rubber  preservatives ; 
scheelite ;  searchlights ;  steel,  special,  containing  0.5  per  cent,  of 
nickel-chrome  or  tungsten.  0.2  per  cent,  of  molybdenum,  0.1 
per  cent,  of  vanadium  or  titanium,  9  per  cent,  of  manganese, 
0.5  per  cent,  of  cobalt  (stellite),  including  tools,  machine  parts 
and  all  articles  in  special  steel;  talc;  telegraph  and  telephone 
apparatus,  parts  of;  telegraph  and  telephone  materials;  tin, 
ore  and  metal,  pure  and  alloyed,  in  all  forms  (sheets  of  pure 
tin  can  be  sent  under  the  small-parcel  system);  titanium, 
ore  and  metal;  tungsten  in  all  forms;  vulcanised  fibre,  all 
forms;  vulcanised  rubber  in  sheets;  wire,  insulated;  wol- 
fram, ore  and  metal,  all  forms. 

The  articles  printed  in  italics  are  allowed  to  benefit  under 
the  special  system  tor  .small  parcels,  i.e.,  they  may  be  ex- 
ported to  Switzerland  without  an  acceptance  certificate  being 
previously  obtained  from  the  S.S.S.  It  is  to  be  understood, 
however,  that  this  does  not  affect  the  necessity  of  applving 
for  a  licence  to, the  War  Trade  Department,  who  reserve  their 
right  to  insist  on  the  production  of  a  certificate  from  the  S.S.S. 
where  this  is  considered  desirable.  Parcels  thus  exported, 
whether  by  post  or  otherwise,  must  nevertheless  be  consigned 
to  the  S.S.S.  for  the  account  of  the  ultimate  consignee  via  the 
International  Postal  Parcels  Bureau  at  Pontarlier.  [It  should 
be  noted  that  articles  or  substances  composed  wholly  or 
partially  of  products  named  in  the  list  must  themselves  be 
consigned  to   the   S.S.S.] 

ITALY. — In  spite  of  the  recent  Decree  (see  the  Review 
of  May  18th)  prohibiting  the  importation  of  all  foreign  goods 
with  the  exception  of  certain  foodstuffs  and  raw  materials, 
the  prohibition  is  not  being  applied  for  the  present  to  goods 
imported  into  Italy  from  the  United  Kingdom.  Among  the 
raw  materials  excepted  from  the  provisions  of  th,'  Decree  are 
metallic  ores,  metals,  raw  and  semi-worked,  mica,  graphite, 
and   crude   rubber   and  gutta-percha. 


UNITED  STATES  OF  AMERICA.— According  to  a  recent 
decision  of  the  United  States  Treasury  Department,  samples 
of  small  size  can  no  longer  be  admitted  free  of  duty  as 
merchandise  of  no  commercial  value.  Such  samples  must 
in  all  cases  pay  duty  except  when  a  bond  is  given  for  their 
re-exportation  within  six  months. 


NEW     PATENTS     APPLIED     FOR,     1917. 

(NOT    YET    PUBLISHED). 

Compiled  expressly  for  this  journal  bv  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London.  W.C.,  and  at 
Liverpool  and    Bradford. 

8,300.  "  Switch-controlling  means  for  electric  landholders,  &c."  G.  St.  J. 
Day.     June   11th. 

8,318.  "  Electrical  switch  apparatus."  E.  Goldston  &•  E.  W.  Wood. 
June   11th. 

8,343.     "  Electric    insulating    materials."      A.    R.    Mullek.      June   11th. 

8,385.  "  Device  for  use  with  telephone,  6Vc,  receivers  an, I  transmitters." 
J.   Lavise.     June  12th. 

8.415.  "Timing  arrangements  for  magneto-electric,  &c.  machines."  G. 
GREEN    \   F.   May.     June   12th. 

8.416.  "  Electric  signalling  systems."  F.  G.  Beix,  W.  C.  DiVKY,  Ind 
Sterling   Telephone  &  Electrjc  Co.     June  12th. 

3,446.     "  Electric    sparking  plugs."     A.   A.    ScoTT.     June  13th. 

8,448.    "  Electrical   cables."     W.    Brown.     June  13th. 

8,453.     "  Secondary  generators."     W.    S.    Dennett.     June  13th. 

8.459.  "  Magneto   motor."     D.   Scchostawer.      June   13th. 

8.460.  "Apparatus  for  measurement  of  strength  of  magnetism  of  perma- 
nent magnets."     A.    Bursill.     June  13th. 

8.463.  "  Electrical  safer*  alarm  for  water  gauges  of  boilers."  H.  J. 
Hirst.    June  13th. 

8.467.  "  Contact-making  meters."  British  Thomson-Houston  Co.  (General 
1  lei  tn      Co.,    U.S.A.).     June  13th. 

8.468.  "Dynamo-electric  machines."  C  L.  Breeden,  H.  Lucas  &  W  C. 
Turner,     June  13th. 

8,470.  "Switchboards."  Ff.rc.cson,  Failin  &  Co.,  and  G.  Pailin.  June 
13th. 

8,478.     "  Electric   furnaces."     O.    Sahlin.      June  13th. 

8,482.     "Telephone    system    for    aeroplanes."      Materiel    TELE] mm,     SoC, 

Anon,  and  Western   Electric  Co.     June   13th. 

8,491.  "Apparatus  for  electric  welding.",  T.  Mercer  &  H.  L.  IV.llitt. 
June  Mth. 

B,507.  "Ignition  system  for  internal-combustion  engines."  W.  Mu.i.s  and 
W.    Morgan.     June  l'4th. 

8,532.  "  Electric  ignition  and  lighting  systems."  F.  H.  Farrer,  G.  I  i  kck, 
and  Villiers   Engineering  Co.     June    14th. 

8.551.     "Dynamo-electric  generators."  fc  C.    A.    Atherton.      June  14th. 

8,553.  "Electric  oscillating  or  wireless  systems  and  apparatus."  InDO- 
European  Telegraph  Co.,  H.  R.  Rivers-Moore  &  A.  H.  Morse.     June  14th. 

8,579.  "  Watertight  fitting  lor  electric  lamps,  &c."  R.  E.  H.  W.  Eyre  and 
W.    Harrison.     June  15th. 

8.585.  "  Electric  switches  "     G.   O.    Donovan  &  W.    Donovan.     June  15th. 

8.586.  "  Zinc  cups  of  electric  batteries  and  manufacture  of  same."  H.  V. 
Bailey.      June    15th 

8,589.  "  Electric    storage   batteries   or  cells."     I.   Cassan.      June    15th. 

8,598.  "  X-rav    lubes."      W.    J.    Robinson.      June    15th. 

8,606.  "  Coin'-in-slot    machines    for    telephones."      G.   C.    Adams.      June  15th. 

8,621  "Electrical   switches."     W.   Ellerd-Styles.     June    15th. 

B.623.  "Dynamo-electric    machines."      C.    L.    Breeden,    H.    Lccas   &    H.    E.  • 

Moore.  June  15th 

8.627.  "  Protective  apparatus  for  dynamo-electric  generators."  W.  T. 
Tallent-Bateman.     June  15th. 

8.628.  "Variable    electric    resistances."      A.    W.    Isenthal.      June    I5lh. 
8,631.     "  Magnetic   belting."     P.    I..   Weston.     June    15th.      (Australia.   Janu- 

arv  8th.) 

8,634.     "  Phase    transformers   or    converters."     F.    Creedy.      June  15th. 

8,638.  "  Electric  controllers."  Edison  Acccmi  lators.  l.Tn  ,  E.  W.  Lewis 
AND    I.   E.  Monnot.     June  15th. 

8.659.  "Controlling  and.  regulating  devices  for  electric  motors."  Electric 
and  Ordnance  Accessories  Co.  &■   N.1  G.  Langrish.     June  16th. 

8.682.  "  Holders  or  fittings  for  electrodes  of  electric  furnaces."  P.  Fur- 
cktt  &  J.  R.  Hoyle.    June  16th. 

8.690.  "  Reflectors  for  electric  bulb  lamps."  H.  A.  Taylor  &  H.  S. 
WILLIS.     June    16th.      (Australia,    August*  11th,  1916.) 

S.692.  "  Electric  heating  systems."  H.  H:  Berry  &  J.  R.  Qcain.  Tune 
16th. 


PUBLISHED     SPECIFICATIONS. 


19X5. 

18,213.  Train  Brake  Systems.  Sprague  Safety  Control  &  Signal  Corpora- 
tion.    (December  31st,  1914.) 

1916. 

The  numbers  in  parentheses  are  those  under  which  the  specifications  will  be 
printed    and   abridged,   and    all   subsequent   proceedings    will  be  taken. 

13,523.  Process  for  Obtaining  by  a  Cold  Process  a  Galvanic  Deposit  or 
Aluminium.      E.   L.    La'bin.     September    23rd,    1916.      (106,400.) 

15.001.  Devices  for  SUBMARINE  Warfare.  J.  A.  Steinmetz.  October  21st, 
1916.     (106,418.) 

16,750.  Apparatus  for  Detecting  the  Presence  of  Combcstible  Gases. 
A.   Philip   &    L.  J.  Steele.      No\ember   22nd,  1916.      (106.427.) 

7,214.  Electric  Motors  with  Redcction  Gearinc.  C.  A.  Atherton.  May 
20th,  1916.     (106,518.) 

9,866.  Electrical  Operating  or  Controlling  Apparatus.  T.  McLeod. 
Julv  13th,   1916.      (106,556.) 

11,961.  Mountings  for  Electric  and  other  Lamps  and  the  Fittings 
thereof.  W.  G.  Armstrong,  -Whitworth  &  Co.  and  A.  S.  Cheetham.  August 
23rd,  1916.     (106,569.) 

13,150.  Electric  Cable  Terminals.  W.  T.  Henley's  Telegraph  Works  Co. 
and    W.    II.    Nichols.     September   15th,    1916.     (106,573.) 

17,212.  System  for  Controlling  Electric  Apparatus  by  Wireless  Trans- 
mission.    E.   H.  Widegren   &  K.  A.  Widegren.     December  20th,   1915.  (102,942.1 

1917. 

1,346.     Small  Electric  Motors.     E.  Volkers.     February  17th,  1910.   (104,170,) 
1,581,     VAPOUR     Electric    Convertors.      British    Westinghouse    Electric    and 

Manufacturing    Co.     (Westinghouse     Electric    &    Manufacturing     Co.,     V  s  \  I 

January    31st,    1917.     (106,591.) 
2,487.     Electkomagmtically-operated  Contact  Makers  or  Switches.     G.   D. 

Peters    &    Co.,    F.    C.    Hibberd      and    W.    King.      June    27th,    1916       (Divided 

application  on    16.765/15.)      (106,597.) 
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